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Pay Me Later: Savings Constraints 
and the Demand for Deferred Payments†

By Lasse Brune, Eric Chyn, and Jason Kerwin*

We study a simple savings scheme that allows workers to defer 
receipt of part of their wages for three months at zero interest. The 
scheme significantly increases savings during the deferral period, 
leading to higher postdisbursement spending on lumpy goods. Two 
years later, after two additional rounds of the savings scheme, we 
find that treated workers have made permanent improvements to 
their homes. The popularity of the scheme implies a lack of good 
alternative savings options. The results of a follow-up experiment 
suggest that demand for the scheme is partly due to its ability to 
address self-control issues. (JEL D91, G51, J31, O12, O13)

A key prediction of standard economic models is that individuals should prefer 
to be paid early. However, an emerging literature documents notable demand for 
deferred payments for goods and services in developing countries (Casaburi and 
Macchiavello 2019, Brune and Kerwin 2019, Kramer and Kunst 2020). Similarly, 
millions in developed countries choose to defer income by opting to overwithhold 
on tax payments that are later returned as refunds (Thaler 1994).

There are three main benefits to deferred payments. First, deferring pay naturally 
generates lump sums that can be used to purchase durable goods, make business 
investments, or buy in bulk. This may be particularly important given qualitative 
evidence that suggests poor households exert substantial effort to generate lump 
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sums (Collins et al. 2009). Second, deferred payments may be a relatively safer sav-
ings option because access to high-quality formal banking is limited and informal 
saving options can be risky (Karlan, Ratan, and Zinman 2014; Dupas et al. 2016). 
Third, delaying pay can help address behavioral constraints such as time incon-
sistency (Laibson 1997; Ashraf, Karlan, and Yin 2006; Bryan, Karlan, and Nelson 
2010; DellaVigna 2018).

This paper provides evidence on the demand for deferred payments and the first 
experimental estimates of the impact of this savings method on downstream outcomes. 
Our analysis is based on a sample of full-time workers at a large agricultural employer 
in rural Malawi. We study a savings scheme that allowed workers to defer a fraction 
of their pay for three months at zero interest. Access to this scheme was randomized 
for a sample of 870 workers who were interested in participating. All payments were 
provided in cash through the firm’s regular payroll infrastructure. The scheme created 
a simple, no-frills option for workers to save for lumpy purchases by piggybacking on 
existing firm payroll infrastructure to shift the timing of payments.

Our analysis shows that the savings scheme was popular and changed worker 
behavior. Nearly one-half of all workers who were contacted as part of outreach 
activities signed up for the scheme.1 Those who enrolled had high rates of account 
usage (92 percent made more than 1 deposit) and saved 14 percent of their wages, 
on average. We find that the scheme appears to have increased overall savings during 
the accumulation period, rather than just substituting for other forms of savings. 
Much of the reported money saved was spent on lumpy purchases: two-thirds of 
treatment workers’ additional spending in the two weeks after payout goes toward 
lumpy purchases, including for durable purchases related to housing investment.

Participation in the deferred wages scheme had significant effects on downstream 
outcomes. Four months after the end of the scheme, a broad measure of the value 
of durable assets increased by 10 percent. This increase was concentrated in stored 
materials for house improvements such as sheets of metal roofing. The main threat 
to the interpretation of this result is that we do not find impacts on asset purchases, 
which was one of our prespecified outcomes. However, we find further downstream 
effects on asset outcomes in long-run follow-up data, after treatment-group workers 
were offered the scheme two more times. Specifically, 2 years after the initial round 
of the scheme (and 9 months after the last round), treatment-group workers were 
7.7 percentage points more likely to have metal roofs on their homes. This result is 
robust to adjustment for multiple hypothesis testing.

The popularity and effectiveness of the deferred wages savings scheme implies a 
lack of safe and convenient alternative savings options. Evidence from a follow-up 
experiment supports this view and is also consistent with the idea that the scheme 
helps workers with behavioral constraints. We randomly offered a new sample of 
workers either the original scheme or a modified version of the product that required 
manual deposits at an easy-to-reach workplace location. The manual deposits 

1 We conducted outreach by having field staff visit divisions of the firm. The staff held information sessions 
with all permanent, full-time workers who were present on the day of the visit. We did not provide subsidies or 
conduct other marketing for the deferred wages scheme. A total of 1,897 workers were contacted through outreach. 
We subsequently followed up with interested workers and ultimately 870 workers agreed to enroll in the scheme 
if they were to receive an offer to participate. Thus, the final sign-up rate for all contacted workers was 46 percent 
(=  870/1,897).
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scheme resulted in substantially lower savings. While initial sign-up rates were sim-
ilar for the 2 schemes, workers in the manual deposits scheme saved 50 percent 
less. We find suggestive evidence that these reductions are smaller in magnitude 
for workers with higher reported self-control.2 At the same time, enrollment in the 
automatic deposits version is high, even for people without reported self-control 
problems, perhaps suggesting that there are benefits of the deferred wages scheme 
beyond addressing self-control problems. In particular, workers may also lack safe 
places to store money.

Overall, this paper contributes to recent work on payment deferral in developing 
countries (Casaburi and Macchiavello 2019, Brune and Kerwin 2019, Kramer and 
Kunst 2020). We build on prior studies in four main ways. First, we show robust 
demand for deferred payments: workers sign up for a real-world savings scheme that 
pays them later, deposits are sizable, and the repeat sign-up rate is high.3 Second, 
we demonstrate sustained downstream impacts. This finding suggests that deferring 
payments can substantially relax existing constraints. In addition, the impact on 
downstream outcomes and the high repeat sign-up rate suggest that deferred pay is 
welfare enhancing in our setting (Chetty 2015). Third, we provide new evidence on 
the mechanisms driving demand for deferred payments. Consistent with Casaburi 
and Macchiavello (2019), we find evidence that suggests self-control problems are 
important. At the same time, our results show this is likely not the only explana-
tion; the evidence suggests that workers also lack safe and convenient ways to store 
money. Fourth, we use the firm’s administrative records to show that the deferred 
wages scheme increases worker productivity. This last result is in line with other 
recent work that suggests savings products can increase labor supply by generating 
an increase in the effective interest rate (Callen et al. 2019).

In addition, our findings contribute to the broader literature on savings interven-
tions. Prior studies have studied the impacts of providing subsidized bank accounts 
(Prina 2015, Dupas and  Robinson 2013a, Dupas et  al. 2018), using automatic 
deposits (Breza, Kanz, and Klapper 2020; Somville and Vandewalle 2018), setting 
defaults (Brune et  al. 2017; Blumenstock, Callen, and  Ghani 2018), or offering 
commitment savings schemes (Ashraf, Karlan, and Yin 2006; Karlan and Zinman 
2012; Dupas and Robinson 2013b; Karlan and Linden 2014; Beshears et al. 2015; 
Brune et al. 2016). Compared to this literature, we study a product that has relatively 
high account sign-up and more-extensive account usage.4 This paper also stands 
as one of the few evaluations of a savings product that finds detectable impacts 

2 We conducted a pretreatment survey that included questions on whether the respondent had feelings of regret 
in consumption choices. We use the responses to this question as a measure of self-control problems. Our results 
should be interpreted cautiously given the potential measurement error in this proxy for self-control.

3 Prior research by John (2019) suggests that individuals may sign up for savings products with commitment 
features by mistake. The finding of high re-enrollment in our sample largely rules out this possibility: people might 
enroll in a commitment product that is a bad idea one time, but they are not likely to re-enroll in it a second time. 
Our reasoning is similar to Schilbach (2019), which also studies a product with commitment features and finds high 
rates of repeat enrollment.

4 For example, Karlan, Ratan, and Zinman (2014) survey studies of savings interventions and note that take-up 
rates for commitment savings products are often 20 to 30 percent. In addition, they note that usage rates (defined 
as making two or more deposits within a year of account opening) are typically less than one-half of the take-up 
rate. In our study, 92 percent of workers who sign up for the scheme make at least 2 deposits within the 12-week 
deduction period.
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on downstream outcomes. Alongside Dupas and  Robinson (2013a) and Schaner 
(2018), we find important effects on assets.

Finally, our results offer two potential insights on the optimal design of savings 
products in developing countries. First, we provide suggestive evidence that time 
and transaction costs are important determinants of product take-up and account 
usage. Demand for the deferred wages scheme and contributions fell considerably 
when workers had to self-enroll at a payroll office or make manual deposits, respec-
tively. These findings on the importance of time and transaction costs are consistent 
with Dupas and Robinson (2013a) and Prina (2015). Second, this paper provides 
evidence that soft commitment features can be an important aspect of the design of 
savings products. This finding aligns with previous studies that show commitment 
devices can have important impacts in a range of contexts (Ashraf, Karlan, and Yin 
2006; Giné, Karlan, and Zinman 2010; Duflo, Kremer, and Robinson 2011; Dupas 
and Robinson 2013b; Karlan and Linden 2014; Brune et al. 2016; Kaur, Kremer, and 
Mullainathan 2015; Royer, Stehr, and Sydnor 2015; Schilbach 2019).5

I.  Background and Experimental Design

A. Study Setting

This study took place in partnership with Lujeri Tea Estates, a large agricultural 
firm in Malawi. The target population for our study comprises two broad categories 
of employees: “pluckers” and “non-pluckers.” Pluckers pick tea for a piece rate per 
kilogram of tea they harvest. They earn MK 5,400 per day on average (approxi-
mately US$7 at purchasing power parity) during the main agricultural season. The 
local currency is the Malawian Kwacha (MK). During the study period the exchange 
rate was approximately MK 750 per US$. Pluckers can increase their earnings by 
working harder because they are paid a piece rate. Other workers do jobs like prun-
ing, weeding, applying fertilizer, and tasks related to monitoring and management. 
We refer to these other employees as non-pluckers. Non-pluckers receive fixed daily 
wages based on the task they are performing.6 Lujeri is divided geographically and 
administratively into 20 divisions; we use 11 of these in our main experiment. For 
all employees, Lujeri pays earnings every two weeks.

Over the course of a year, workers at Lujeri experience substantial variation in 
income. This is illustrated in the timeline in the top portion of Figure 1. The main tea 
season typically lasts from December to April, and worker incomes are high during 
this period. In the off-season, worker incomes are lower because tea growth is lim-
ited. Thus, the main season is when workers have relatively high demand to save. 
Savings from the main tea season can be used to smooth consumption across sea-
sons and facilitate lumpy purchases of durable goods (e.g., iron roof sheets or other 

5 For reviews of the broader literature on commitment devices, see Bryan, Karlan, and Nelson (2010). Studies 
of commitment products do not always find evidence of positive impacts on welfare (Kremer, Rao, and Schilbach 
2019). For example, John (2019) finds that many individuals who demand commitment savings fail to follow 
through with their commitments and incur financial penalties. Bai et al. (forthcoming) also provide evidence that 
commitment devices can have negative impacts on welfare in the context of a healthcare product.

6 Non-pluckers occasionally pick tea and pluckers occasionally do other tasks. A worker’s pay is based on the 
task she does on a specific day: if a plucker spends a day doing pruning, she gets the fixed daily wage for pruning, 
and if a non-plucker spends a day plucking tea, she is paid based on the number of kilograms of tea she harvests.
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building materials) and other indivisible investments such as school fees. In addi-
tion, the end of the tea season coincides with the harvest period for maize. Workers 
may wish to spend their savings on maize at this time because prices are lower.

As in many developing countries, workers at Lujeri have limited savings options. 
Informal methods such as hiding cash at home and participating in savings groups 
are the most popular choices. Savings groups are organized both in the form of 
rotating savings and loan associations, mostly with coworkers, or in the form of 
accumulating savings and loan associations, mostly with other households in work-
ers’ villages. In our baseline survey, we found that workers held less than 5 per-
cent of their total reported savings in formal savings accounts (see online Appendix 
Table  A1). At the time of our study, workers did have access to formal savings 
through a bank branch that was located on the premises of the firm. The bank offered 
fee-free bank accounts that were subsidized by the firm. Despite the physical prox-
imity and low-cost of accounts, there was very little utilization of formal savings 
through the bank branch. One possible explanation for this is that, according to 
reports from our field staff, many workers found that the branch had inconvenient 
hours and long wait times.7

B. Main Intervention

Our main intervention provided a group of workers with the option of receiving 
a portion of their earnings as a deferred lump-sum payment at the end of the main 
season in May 2017. As detailed further below, we randomly assigned this option to 
a set of workers who were interested in participating. Savings in the scheme earned 

7 Several years after our study, the branch closed as a result of low utilization.

Figure 1. Timeline for Experiment and Survey Collection

Notes: This figure illustrates the timeline for three types of events that are relevant to our study. First, the timeline 
shows the timing of tea seasons in Malawi. Second, the figure shows the timing of the sample recruitment and main 
deferred wages intervention during the period from October 2016 to September 2017. Third, the figure provides 
details on the timing of survey data collection.

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep.

Low season
(workers have 
low income)

Low season
(workers have 
low income)

High season
(workers have 
high income)

Info.
sessions

Sign-up Deductions Payout

Baseline
survey

Social
network
survey

FS1 FS2 FS3 FS4
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no interest.8 Participants determined their contributions to the scheme by setting two 
parameters for each two-week pay period: a minimum level of take-home pay and 
maximum deferral amount. For example, a worker might set a minimum take-home 
pay of MK 9,000 per payday and a maximum deduction of MK 3,000. If this worker 
earned MK 10,000 in a pay period, they would contribute MK 1,000 to the scheme and 
take home the remaining MK 9,000. If this worker instead earned MK 14,000, they 
would contribute MK 3,000 to the scheme and take home the remaining MK 11,000. 
Workers could only receive early access to the balance in the deferred wages scheme 
by exiting the program permanently. We explained that this process applied to cases 
of emergency and emphasized that no future deductions through the deferred wages 
scheme would take place after exit. However, there were no procedures in place for 
verifying that the reasons for exiting qualified as actual emergencies.

C. Sample Recruitment for the Main Intervention

We provide a timeline for the main intervention in Figure 1. Research assistants 
conducted outreach on behalf of the firm and held information sessions explaining 
the main intervention from October 31 to December 29, 2016. Specifically, field 
staff visited divisions at the firm, and conducted product information sessions with 
all full-time workers who were present at work on the day of the visit. Information 
sessions were typically held in small groups, with four participants on average. 
About 17 percent of sessions were conducted one-on-one. Most information ses-
sions lasted between 10 and 30 minutes. Online Appendix B provides the guide that 
field staff used during these sessions.

Our staff contacted 1,897 workers through the information sessions. All workers 
who attended the sessions were full-time employees who had also worked full time 
during the previous main tea season. From this group of full-time workers, 1,240 
(65.4 percent) indicated that they would be interested in participating in the deferred 
wages scheme.

In January 2017, we followed up with workers who had indicated interest in the 
scheme and conducted baseline and social network surveys (discussed further in 
Section II). At this stage, 1,092 workers could be contacted and consented to be sur-
veyed. The remaining 148 workers could either not be found because they no longer 
worked at the firm or were temporarily absent during fieldwork (n  =  109), or did 
not consent to participate in the study (n  =  39).

As shown in Figure 2, the final sample for the analysis consists of 870 workers 
who remained interested in the program in January 2017, during the social network 
survey. We told workers that we would randomly select half of those who were 
interested in the product to actually receive it. Sign-up for the program occurred 
on the spot for those who remained interested and were randomly chosen to par-
ticipate. All workers who were chosen for implementation actually enrolled in the 
deferred wages scheme. The 222 workers who were not included in the random-
ization were no longer interested in the scheme. This 20.3 percent (=  222/1,092) 
decline in interest was partially due to the delay between the initial elicitation of 

8 Inflation was roughly 15 percent per year during the study period, or 3.75 percent over the course of the deduc-
tion period, so the real interest rate on savings was negative (Reserve Bank of Malawi 2019).
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demand (which started in November 2016) and the point of contact for randomiza-
tion in January.

D. Randomization Details for Main Intervention and Balance Analysis

We randomized enrollment in the deferred wages scheme among the 870 workers 
in the final sample. We did this using prespecified lists of treatment allocations for 

Figure 2. Sample Recruitment Flow Diagram

Notes: CONSORT Flow Diagram of sample selection, randomization, follow-up, and analysis. The 12 workers who 
discontinued the intervention were still retained in the survey sample and included in data analysis.

Initial sample: permanent full-time workers present
for information sessions at work (n = 1,897)

Excluded (n = 1,027; 54%)
♦ Not initially interested in deferred wages

at information session (n = 657)
♦ Not found again (n = 109)
♦ No consent (n = 39)
♦ No longer interested in enrolling when

sign-up offers were made (n = 222)

Allocated to control group (n = 432; 50%)
♦ Did not enroll in scheme (n = 432)

Allocated to treatment group (n = 438; 50%)
♦ Enrolled in deferred wages scheme (n = 438)

Lost to follow-up (not found or no consent)
♦ FS1: n = 16 (13 not found, 3 no consent)
♦ FS2: n = 37 (32 not found, 5 no consent)
♦ FS3: n = 41 (36 not found, 5 no consent)
♦ FS4: n = 81 (75 not found, 6 no consent)
♦ FS5: n = 107 (102 not found, 5 no consent)
♦ Admin. data: n = 0 (0 not found, 0 no consent)

Lost to follow-up (not found or no consent)
♦ FS1: n = 13 (13 not found, 0 no consent)
♦ FS2: n = 23 (23 not found, 0 no consent)
♦ FS3: n = 41 (40 not found, 1 no consent)
♦ FS4: n = 66 (60 not found, 6 no consent)
♦ FS5: n = 101 (93 not found, 8 no consent)
♦ Admin. data: n = 0 (0 not found, 0 no consent)

Discontinued intervention (n = 12)
♦ Emergency exit from scheme (n = 12)

(still surveyed and retained in data analysis)

Analyzed: n = 432, 100% (varies by dataset):
♦ FS1: n = 416, 96%
♦ FS2: n = 395, 91%
♦ FS3: n = 391, 91%
♦ FS4: n = 351, 81%
♦ FS5: n = 325, 75%
♦ Admin. data: n = 432, 100%
Excluded workers are only those who were lost
to follow-up for a given survey round.

Analyzed: n = 438, 100% (varies by dataset):
♦ FS1: n = 425, 98%
♦ FS2: n = 415, 95%
♦ FS3: n = 397, 91%
♦ FS4: n = 372, 85%
♦ FS5: n = 337, 77%
♦ Admin. data: n = 438, 100%
Excluded workers are only those who were lost
to follow-up for a given survey round.

Enrollment

Allocation

Follow-up

Analysis

Randomized (n = 870; 46%)
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all workers who were contacted at the sign-up stage, with 50 percent assigned to 
treatment. Randomization was carried out using rerandomization, which aims to 
achieve allocations of treatment that are balanced across a number of baseline char-
acteristics. Our approach is similar to prior experiments that use rerandomization 
(Ashraf, Berry, and  Shapiro 2010; Fryer 2011; Behrman et  al. 2015; Banerjee 
et  al. 2015b; Royer, Stehr, and Sydnor 2015; Carvalho, Meier, and Wang 2016; 
Brownback and Sadoff 2020; Fink, Jack, and Masiye 2020).9 Using the baseline 
survey and pretreatment administrative data, we stratified workers by the division of 
the estate and randomly assigned each to either the treatment or the control group. 
We checked for balance on a set of 18 variables, repeating this process 1,000 times. 
We selected the randomization with the lowest maximal ​t​-statistic across the 18 
balance variables.10

Online Appendix Table A1 reports summary statistics and balance test results for 
the final experimental sample of 870 workers. In terms of demographics, a minority 
of the sample is female (around 35 percent), the average age is nearly 40, and 
most workers are married (70 percent). We also collected information on financial 
behaviors. We find that workers typically have about US$42 (MK 30,000) in sav-
ings, predominantly held informally. Column 3 shows that there are no statistically 
significant differences between the treatment and control groups for any of these 
characteristics. We fail to reject the null hypothesis in a test of joint significance 
(​p​-value ​= 0.437​).

E. Supplemental Experiments

To study features that drive demand for the deferred wages scheme, we also con-
ducted the following three supplementary experiments after the main intervention:

	 (i)	 Re-Enrollment: We study whether mistakes or seasonality drive demand for 
the deferred wages scheme. To do this, we offered workers in the treatment 
group the option to re-enroll in the savings scheme for part of the off-season 
and for the next main season. Sign-up for this repeat enrollment experiment 
occurred in September 2017, and took place during a follow-up survey.

9 Bruhn and  McKenzie (2009) assess the performance of six different randomization methods (including 
rerandomization) using Monte Carlo simulations. Specifically, they examine performance across six outcome vari-
ables drawn from four datasets and three sample sizes (30, 100, and 300 observations). Two main results from their 
analysis have bearing on our analysis. First, they show that all six methods perform similarly in terms of statistical 
power in samples of 300 or more. This is reassuring given that our sample size exceeds this threshold. Second, 
Bruhn and McKenzie make recommendations for how to approach inference. When randomization is not a single 
random draw, their simulation results lead them to write: “We recommend that the standard should be to control 
for the method of randomization” (p. 229). For rerandomization, they recommend controlling for all the variables 
used to check balance in the rerandomization procedure. As detailed in Section III, we follow this recommendation, 
controlling for all of the covariates that we used in the rerandomization approach.

10 The variables we used included the following administrative variables measured from October 3, 2016 up to 
the baseline survey: attendance rate, average number of kilograms (kg) of tea harvested, the share of days on which 
they plucked tea, and total net pay. They also included the following variables captured on the baseline survey: total 
expenditures in the past 14 days, total value of stored food, total income in the past 14 days, a principal component 
analysis (PCA) index of asset values, a PCA index of work motivation questions, savings motivation scale, partic-
ipation in a savings group in the previous season, average daily number of meals eaten in the past week, age, years 
of education, and indicators for being married and female. Finally, we included two savings scheme preference vari-
ables captured for all workers in our experimental sample, since everyone expressed initial interest in the product: 
desired minimum take-home pay and maximum deduction.
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	 (ii)	 Automatic versus Manual Deposits: We study how the method of deposit 
matters for the take-up and usage of the deferred wages scheme. For this anal-
ysis, we recruited a new sample of 186 workers who were not involved in 
the main intervention. We randomized workers into two groups. One group 
received offers to enroll in the original scheme. The other group received offers 
to enroll in a version of the scheme with manual deposits: workers had to 
make deposits manually by handing cash to a project employee stationed next 
to the payroll site. Workers’ choices were actually implemented. Recruitment 
and sign-up for this experiment occurred in February 2018. Deductions took 
place from February to March 2018, and the payout occurred in May 2018.

	 (iii)	 Preferences over Payout and Access: We study whether the mode of payout 
matters for the take-up of the deferred wages scheme. Again, we recruited 
a new sample of 542 workers who were not recruited for the initial exper-
iment. We elicited preferences over enrolling in (a) the original scheme, 
(b) a “smooth payout” version of the scheme, or (c) a version that provided 
“more access” to the funds. The “smooth payout” version paid out the sav-
ings smoothly over a period of several weeks instead of in a lump sum; the 
“more access” version relaxed the restrictions on accessing savings during 
the scheme. Workers’ responses were incentivized: they were asked about 
whether they preferred each option to no savings scheme at all, and were 
told that one randomly selected worker in this experiment would have one 
of their choices implemented.11 Recruitment and sign-up for this experiment 
occurred in February 2018. Deductions took place from February to March 
2018, and the payout occurred in May 2018.

II.  Data for Main Analysis

To study the effects of deferred wages, we use two sources of data for the workers 
who were included in the main intervention (​N  =  870​). First, we use individual-level 
administrative data from Lujeri (Lujeri Tea Estates 2017). The administrative data 
include daily attendance and activity records for all workers at the firm, including 
how much tea a worker harvested (if applicable). The dataset also contains pay-
roll data that shows earnings, taxes paid, deductions, and take-home pay for each 
two-week pay period. Finally, the payroll data report the balances the workers held 
in the deferred wages scheme.

Second, we collected several rounds of survey data. The lower portion of Figure 1 
reports the timeline for the surveys. As discussed in Section I, we fielded an infor-
mation session, baseline, and social network surveys from November 2016 to 
January 2017. We collected social network information to investigate potential spill-
over effects (a point we discuss in detail in Section III). After randomization and 
sign-up, we fielded first (FS1) and second (FS2) follow-up surveys during the main 
tea season. This data allows us to measure treatment effects during the deduction 
period of the intervention. After the lump-sum payout of the deferred wages scheme, 

11 Each worker was asked about all three potential options, with the order randomized. We analyze only the first 
option each worker was asked about for simplicity, and to avoid potential question-order effects.
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we collected a third follow-up survey (FS3) to measure postpayout outcomes. We 
fielded the survey over four weeks and designed questions to capture the effects of 
the lump-sum payout over time.12 A fourth follow-up survey (FS4) took place in 
August and September of 2017 to measure impacts after the scheme had completely 
ended. This lets us test for downstream effects beyond mere shifts in the timing of 
expenditures caused by the specific timing of the scheme. Finally, we conducted a 
fifth follow-up survey (FS5) (not shown in Figure 1) in February through April of 
2019. The data allow us to measure longer-run outcomes a little over two years after 
the start of the first round of the scheme. All the data and code used in the paper are 
available via openICPSR as Brune, Chyn, and Kerwin (2021).

A key objective of our experiment is to evaluate the impact of the savings scheme 
on financial behaviors and downstream outcomes, particularly asset accumulation. 
With this in mind, we designed the surveys to measure expenditures, savings, and 
assets. While much of our analysis focuses on aggregate measures, we asked indi-
viduals to report on specific items or subcategories. We did this to reduce measure-
ment error in the aggregate measures and to provide details about changes within 
the broad categories. For example, we asked about detailed expenditures within the 
last two weeks on specific items such as maize, house improvements, and purchases 
of household items.

Online Appendix Table A2 provides statistics and an analysis of attrition in the 
follow-up surveys. Attrition is low for the surveys we collected during the main 
season and immediately after the payout (FS1–FS3)—we located 91 to 96 percent 
of the experimental sample in each of these follow-up surveys. For the longer-run 
surveys, attrition is higher: we located 81 and 75 percent of the original sample for 
FS4 and FS5, respectively. Overall, we find little evidence that attrition rates are cor-
related with treatment in the follow-up surveys. In four of the five surveys, there is no 
statistically significant relationship between treatment status and attrition. For FS2, 
treated individuals are slightly more likely (3.0 percentage points; ​p​-value ​<  0.10​) 
to be included in the survey. Across all survey waves, we consistently find that indi-
viduals who attrit do not detectably differ by treatment status in terms of their base-
line characteristics.

III.  Empirical Strategy

To estimate the impact of the deferred wages scheme offered in our main inter-
vention, we rely on the following specification:

(1)	​ ​y​ist​​  =  α + βTrea​t​i​​ + ​δ​s​​ + γ ​Z​i​​ + ​y​isb​​ + ​ϵ​ist​​​,

where ​​y​ist​​​ is the outcome of interest (e.g., total assets) for individual ​i​ measured 
at time ​t​ in stratum ​s​. The variable ​Trea​t​i​​​ is an indicator that takes the value of 1 if 
the individual was given the option of participating in the deferred wages scheme. 

12 As detailed further in Section IV, the recall period for flow measures on this survey varied based on the day of 
the survey. To experimentally vary the timing of surveys, we partially randomized the order in which workers were 
surveyed for FS3. First, to vary timing, we randomized the order in which surveyors visited the different divisions 
of the firm. Second, within each division, we randomly assigned workers to a first or second wave of surveying.
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Fixed effects for randomization strata (i.e., divisions of the tea estate) are included 
as ​​δ​s​​​. Following the recommendation of Bruhn and McKenzie (2009), we control 
for all of the individual covariates ​​Z​i​​​ that we used in the rerandomization procedure. 
In equation (1), our parameter of interest is ​β​, which gives the effect of the deferred 
wages scheme on the outcome variable. Our random experiment ensures that the 
treatment is uncorrelated with the error term in expectation, so equation (1) yields 
unbiased estimates of ​β​. As detailed in Section I above, all workers assigned to the 
deferred wages treatment group enrolled. This complete compliance with the treat-
ment implies that ​​β ˆ ​​ is an estimate of the treatment-on-the-treated (TOT) effect of 
participating in the deferred wages scheme.13

We also estimate an augmented version of equation (1) for our analyses of the 
effects of the deferred wages scheme on labor supply (e.g., daily output or atten-
dance). To provide increased precision for these analyses, we use additional con-
trols for workers’ pre-experiment performance based on administrative records. 
Specifically, we control for the following variables measured in the period before 
treatment status was assigned: the average, standard deviation, twenty-fifth, fifti-
eth, and seventy-fifth percentiles of their daily kilogram of tea plucked (including 
days with no tea plucking as zero kilograms), as well the share of work days they 
attended work and the share of work days they plucked tea.14

A. Multiple Hypothesis Testing Adjustment

One concern for our analysis is that we study many outcomes, and any single 
statistically significant result could be due to multiple hypothesis testing. In our 
section  on robustness, we address this concern by implementing adjustments on 
our main downstream outcomes of interest, which are asset ownership and home 
improvements. Consistent with our preregistered analysis plan, we adjust for multi-
ple testing only within domains of outcomes.

Since we are interested in the effects of the savings scheme on asset ownership 
outcomes across the last two waves of the survey, we use a conservative approach 
and conduct adjustments using the set of prespecified main asset and house improve-
ment outcomes covered in both waves.15 Specifically, the full list of variables that 
we use for the adjustments is as follows: number of assets (PCA index), number 
of assets purchased since baseline (PCA index), stored building materials (PCA 
index), house improvements (PCA index), purchased any asset, made any house 
improvements, improved wall material, started a new house, or installed an iron 
sheet roof. Each index variable is a weighted average, where the weights are the first 
principal component of the number of items owned in the control group. We imple-
ment multiple-testing adjustment using the Haushofer and Shapiro (2016) imple-
mentation of the Anderson (2008) method of controlling the family-wise error rate 
(FWER).

13 The intention-to-treat (ITT) effects for the broader population of all contacted workers would be smaller 
in magnitude than the estimated TOT impacts. This point should be kept in mind when comparing our results for 
savings and downstream outcomes to other studies that report ITT estimates.

14 All our choices of control variables are laid out in our prespecified analysis plans, which are which are avail-
able via our AEA trial registration (Brune, Chyn, and Kerwin 2021b).

15 All these outcomes are measured in both waves, but the adjustments are conducted separately by wave.



2190 THE AMERICAN ECONOMIC REVIEW JULY 2021

B. Spillovers

As in many studies with individual-level randomization, there is concern as to 
whether there are spillover effects on workers in the control group. A large literature 
suggests that financial decisions may be subject to peer effects (Duflo and Saez 2003, 
Banerjee et al. 2013, Bursztyn et al. 2014). In our setting, this is a potential concern 
because all workers are employees of the same firm, and they interact socially and 
financially. To address this issue, we collected social network data prior to assigning 
workers to treatment. The data allow us to conduct robustness tests that control for 
peer effects and test for potential spillovers, by following the approach of Kremer 
and Miguel (2007) and Blumenstock, Callen, and Ghani (2018). Specifically, we 
augment equation (1) by including terms for a worker’s total number of peers and 
number of treated peers. We define peers as any coworker who was identified by a 
worker as a friend or someone that they interact with financially.16

IV.  Impacts of Main Intervention

A. Enrollment, Account Use, and Dropout

Panel A of Table 1 reports statistics on stated interest and eventual enrollment in 
the deferred wages scheme. The first and second rows review the statistics that we 
introduced in Section I. Namely, our project staff met with 1,897 workers during 
information sessions and found that 65.4 percent of workers were interested in the 
scheme at this initial point of contact. When we subsequently followed up with 
these workers, we found that nearly 80 percent agreed to enroll in deferred wages if 
offered the opportunity. We randomly assigned 50 percent of these interested work-
ers to the treatment group using the approach detailed previously. All workers who 
were assigned to the treatment group actually followed through and enrolled in the 
deferred wages scheme. Overall, we estimate that the sign-up rate was 46 percent 
(=  870/1,897) for all workers that participated in the information sessions.17

Next, we summarize the account choices and usage for the deferred wages treat-
ment group in panel B of Table 1. The first two rows report the averages for the mini-
mum take-home pay (before any deductions for the scheme) and maximum deferred 
wages deduction from any given paycheck. As noted in Section I, treated workers 
chose their own thresholds. On average, workers opted for a minimum take-home 
pay of MK 8,239 and a maximum deduction of MK 2,832. The amount deducted 
depended on these parameters as well as a worker’s earnings in a given pay period. 
Table 1 shows that the average earnings and deferred wages deductions for each 
two-week pay period were MK 14,552 and MK 2,054, respectively.

Figure 3 provides further insight into account use by reporting the distribution of 
the total savings in the deferred wages scheme at the end of the entire main season 
(during which there were a total of six deductions). The dashed line on the figure 

16 Online Appendix C1 provides further details on the data we collected in the social network survey and how 
we define peers.

17 This a conservative estimate of the sign-up rate: there was attrition of 148 workers who had initially expressed 
interest in deferred payments but could not be found during the data collection for the baseline and social network 
surveys (N = 109) or did not consent to participate in the study (N = 39).
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shows that the average balance just before the lump-sum payout was MK 12,092, 
a sizable amount that equals 82 percent of the average payday for workers in our 
sample (i.e., two weeks of wages).

The last set of statistics reported in Table 1 shows that there was minimal exit and 
high satisfaction with the program during the main season. During the deduction 
period, workers could not access their savings except in the case of an emergency 
(which they had to report in person at the division office). Anyone who pursued 
the emergency option was required to exit the program, and their balance would 
be paid out at the payday associated with their current pay period (between one 
and three weeks later). The first row in panel C shows that less than 3 percent of 
workers exited the scheme early. In line with this low observed exit rate, we also 
see that few workers expressed a desire to leave the scheme or reduce their savings 
contributions. The last three rows of panel C show the results of an incentivized sur-
vey with 50 percent of the treated workers (selected at random) after 2 deductions 
had taken place. We asked these workers whether they wanted to exit the scheme 
or change their contributions; workers were told there was a 5 percent chance their 
choice would actually be implemented. Only about 4 percent of the sampled work-
ers wanted to exit immediately, which is broadly consistent with the rate of actual 

Table 1—Savings Scheme Take-Up and Utilization

Observations Average SD
(1) (2)  (3)

Panel A. Interest, assignment to treatment, and actual sign-up
Workers contacted via information sessions
  Interested in scheme at information session 1,897 0.654 0.476
Interested and could be found for sign-up offers
  Would enroll in product if offered 1,092 0.797 0.403
Final sample for randomization
  Assigned to treatment group 870 0.503 0.500
Treatment group
  Enrolled 438 1.000 0.000

Panel B. Utilization
  Treatment group
  Minimum take-home pay [MK] 438 8,239 4,971
  Maximum deduction [MK] 438 2,832 1,395
  Average two-weekly income from firm [MK] 438 14,552 2,914
  Average two-weekly deduction [MK] 438 2,054 1,386
  Deductions as share of income 437 0.142 0.093
  Savings balance before disbursement [MK] 438 12,092 8,512

Panel C. Changes after sign-up
Treatment group
  Early exit from savings scheme 438 0.027 0.163
Treatment group satisfaction survey subsample
  Wants to drop out early right away 207 0.039 0.193
  Wants to reduce contributions (incl. drop out) 207 0.097 0.296
  Wants to increase contributions 207 0.145 0.353

Notes: Panel A provides statistics on expressed interest in participating in the savings scheme at the Lujeri Tea 
Estates. Panel B presents statistics on product choices for the individuals that we randomly assigned to the treat-
ment group, who had access to the deferred wages savings accounts in 2017. Panel C reports statistics for the treat-
ment group and for a randomly selected 50 percent subsample of treatment-group workers who were selected to 
answer questions about satisfaction with the scheme during FS2. These workers were asked if they wanted to drop 
out early or change their deduction thresholds, and were informed that their choice would be implemented with a 
5 percent probability.
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early exit from the scheme. Approximately 10 percent of workers (including those 
who wanted to immediately exit) wanted to reduce their contributions to the scheme. 
Consistent with most workers being highly satisfied with the savings scheme, 15 
percent wanted to increase their contributions.

How do these results compare to prior studies? Broadly speaking, the rates of 
sign-up and account usage in our sample are relatively high. Karlan, Ratan, and 
Zinman (2014) survey the literature on savings interventions and note that sign-up 
rates for products with commitment features are often 20 to 30 percent. Rates of 
sign-up are often higher in studies of interventions that feature basic savings prod-
ucts (e.g., standard bank accounts), but account activity is often low for treated 
study participants. For example, Dupas et al. (2018) conduct a multicountry study 
of the impact of reducing fees for bank accounts. They find that 69 and 54 percent of 
treated households open accounts in Malawi and Uganda, respectively. Only 17 and 
10 percent of account holders became active users, defined as having made at least 
5 deposits in the first 2 years.18 In our study, 73 percent of those who enrolled made 
at least 5 deposits during the 12-week deduction period.

18 While many studies find low take-up or little account use, two notable exceptions are work by Dupas and 
Robinson (2013a) and Prina (2015). Dupas and Robinson (2013a) covered bank account fees and helped people 
open accounts, finding a take-up rate of 87 percent with 41 percent of people making more than 1 deposit; average 
weekly deposits averaged 12 percent of weekly income. Studying a no-fee savings account, Prina (2015) found that 
84 percent of those offered took up the account, and 80 percent made more than one deposit. The average weekly 
amount deposited was about 8 percent of average weekly income among those who were offered the account. Both 
studies find usage numbers comparable to what we find for the deferred wages scheme. In our study, 46 percent 
of workers enroll in the scheme; of those who enrolled, 92 percent made more than 1 deposit, and workers in the 
scheme saved an average of 14 percent of their wages.

Figure 3. Deferred Wages Balances after the Final Deduction

Notes: This figure provides a histogram of deferred wages account balances after the final deduction (and before 
the lump-sum payout). These balances are based on workers’ contributions over six pay periods. The dashed line in 
black illustrates the average account balance.
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B. Determinants of Enrollment

Online Appendix Table A3 provides further details on the correlates of enroll-
ment in the deferred wages scheme. This analysis relies on survey data collected 
during the short survey that was conducted for all 1,897 workers that we reached 
through the information sessions. We rely on the data since they are the only source 
of detailed information for individuals who indicated that they were not interested 
in enrolling in the scheme. The data includes information on basic demographics, 
economic status, and measures of savings-related behavior. To analyze determinants 
of enrollment, we run a linear regression of an indicator for being interested in 
enrolling in the scheme on each variable in the survey.

The results reveal two notable findings. First, we find that interest in the program 
varies with savings goals. Workers who reported that saving to build or improve their 
house was their main savings goal are 8 percentage points more likely to express 
interest in signing up. The table also shows that home building and improvement is 
the most popular savings goal in our sample. Second, we also find that self-reported 
savings challenges are important predictors of interest in the deferred wages scheme. 
Individuals who find temptation spending to be their biggest challenge are 12 per-
centage points more likely to enroll in the scheme.

C. The Total Amount and Composition of Savings

The analysis of program participation reveals that the treatment group deposited 
substantial amounts into their deferred wages accounts. Next, we study how the avail-
ability of the scheme affected the total amount of savings as well as its composi-
tion. Our analysis is based on savings measures from both administrative data and 
follow-up surveys collected during the deductions period. To improve precision, we 
pool observations across the two rounds for flow variables (e.g., whether the worker 
had any deposits in formal savings accounts in the past 14 days). Stock variables, such 
as a worker’s overall savings balance, were collected in FS2, which took place around 
the time of the final deduction for the deferred wages scheme (but before the final 
lump-sum payout in May 2017). One caveat for our analysis of the data is that the sur-
veys may not fully capture all forms of savings because respondents may underreport 
some forms of savings, such as cash kept at home or by other household members. 
Previous studies of savings interventions in Malawi have documented underreporting 
of savings in survey data (Dupas et al. 2018).

Our main finding is that the deferred wages scheme appears to have had large pos-
itive impacts on total reported savings and some composition effects. Table 2 shows 
estimated effects on savings behavior using the specification from equation  (1). 
Columns 1–3 examine the extensive margin of saving in the 14 days prior to the 
survey interviews. In line with the results from the previous section, column 1 shows 
that treated workers have a high probability of making a deposit into their deferred 
wages account. Columns 2 and 3 show that this was paralleled by negative impacts 
on the use of other types of saving. The scheme reduced the likelihood of reporting 
another type of formal savings deposit by 1.5 percentage points (​p​-value ​<  0.10​), 
a 41 percent decrease relative to the control-group average. For informal financial 
savings, we see a 7 percentage-point (10 percent) reduction. Columns 4–8 show 
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impacts on reported savings balances, which were measured during FS2. We find 
that the deferred wages treatment increased reported total savings by MK 6,816 
(​p​-value ​<  0.01​), a 23 percent increase over the control group average. While 
total savings appears to have increased, we see partial crowd-out of other forms 
of reported savings, in particular informal savings, which decreased by MK 3,609 
(​p​-value ​<  0.10​) for the treatment group.19

We show evidence on the distributional impact of the deferred wages scheme in 
Figure 4, which plots the cumulative density functions (CDFs) for total reported 
savings separately for the treatment and control groups. Notably, we see that the 
treatment group has higher reported savings throughout most of the distribution, in 
particular at the bottom end. This suggests that the scheme had impacts on work-
ers who do not normally accumulate savings. Online Appendix Figure A3 further 
quantifies the distributional results by reporting quantile treatment effects (QTEs) 
on total reported savings. The point estimates are statistically significant at the 5 
percent level and similar in magnitude across a wide range of quantiles.

D. Labor Supply

Access to the deferred wages savings scheme could have impacts on labor sup-
ply outcomes. As noted by Callen et al. (2019), a standard neoclassical model pre-
dicts that labor supply will respond to the introduction of better savings options that 
change the effective interest rate. This is relevant in our context because the demand 
for the deferred wages scheme, as well as the effects it has on savings, suggest that 

19 Online Appendix Table A4 examines treatment effects on all the subcategories of informal savings. Two 
results stand out. First, the treatment group reduced their likelihood of making at least one deposit in an informal 
savings group (panel A, column 6; ​p​-value ​<  0.05​). Second, treated workers also had lower balances for maize, 
a form of nonfinancial, stored food savings (panel B, column 10; ​p​-value ​<  0.05​). This effect on maize balances 
drives the effect on total food storage savings (Table 2, column 8; ​p​-value ​<  0.05​).

Table 2—Impacts on Savings Outcomes (February–April 2017)

Any deposits [=1]  
in past 14 days to: Savings balances at end of deduction period [MK]

Formal Informal

Savings 
scheme

Other 
formal

Informal 
financial Total

Total 
formal

Savings 
scheme

Total 
informal

Food 
storage

(1) (2) (3) (4) (5) (6) (7) (8)

Treatment 0.819 −0.015 −0.072 6,816 10,891 11,274 −3,609 −2,258
(0.016) (0.009) (0.025) (2,194) (587) (390) (1,926) (943)

Sample
Pooled follow-up 1 and 2 x x x
Follow-up 2 only x x x x x

Source: Admin Surveys Surveys Mixed Mixed Admin Surveys Surveys
Observations 1,651 1,651 1,651 810 810 810 810 810
Adjusted R2 0.70 0.04 0.12 0.17 0.34 0.51 0.15 0.24
Control-group average 0.000 0.037 0.698 29,269 1,598 0.000 26,850 14,123

Notes: All measures of savings outcomes are recorded during the deductions period of the savings scheme, 
which ran from February to April 2017. Each outcome is an aggregate or detailed measure of savings. Monetary 
values are in Malawi Kwacha (MK); US$1 equaled approximately MK 750 at the time of the experiment. 
Heteroskedasticity-robust standard errors, clustered by worker, are in parentheses.
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it represents an improved savings option. If the deferred wages scheme increases the 
effective return on savings by providing a safer option with lower transaction costs, 
we might expect labor supply to increase. Similarly, the commitment aspect of the 
scheme may reduce the cost of saving specifically for workers with self-control 
problems. Again, this could lead to an increase in labor supply due to an increase in 
the effective rate of return on savings.20

Table 3 reports estimates of the effects of the deferred wages treatment on 
work outcomes based on administrative panel data covering the deductions 
period. We study daily productivity and earned income per two-week pay period. 
The odd-numbered columns (1, 3, etc.) report estimates based on equation 1; the 
even-numbered columns (2, 4, etc.) report estimates based on an augmented speci-
fication that includes interactions between the treatment indicator and indicators for 
the worker being classified as a plucker or non-plucker based on their work history 
before the treatment was assigned. This analysis is motivated by the fact that pluck-
ers receive piece-rate earnings, whereas workers employed in non-plucking jobs 
have fixed daily wages. This implies that only workers employed as pluckers could 
have adjusted their productivity in response to the treatment.21

20 As highlighted by Banerjee et al. (2015a) in the context of access to credit, improved access to finance might 
also lead households to increase labor supply, for example in order to purchase durable goods that are otherwise out 
of reach due to savings or credit constraints.

21 Approximately 77 percent of workers in the sample are coded as pluckers based on their pretreatment work 
history, but non-pluckers are sometimes tasked with plucking tea on a specific work day (and thus earn piece rates 
on that day). Note that our analysis plan specified that we would examine effects of the deferred wages scheme 
separately for pluckers and non-pluckers.

Figure 4. Impacts on the Distribution of Total Savings

Notes: This figure plots CDFs of the residuals of total reported savings (MK). We compute residuals by regressing 
total savings on the full set of controls listed in in equation (1); we then subtract the minimum of the residuals to make 
the resulting distribution nonnegative. See online Appendix Figure A2 for the unresidualized distributions. CDFs 
are shown separately for the treatment and control groups, shown by the solid blue and dashed red lines, respec-
tively. Total savings is calculated using data from FS2 and administrative data. Kolmogorov-Smirnov test of equal-
ity of distributions: ​D​ = 0.219, ​p​-value ​<  0.001​. Anderson-Darling test of equality of distributions: ​​A​​ 2​​ = 0.087,  
​p​-value ​<  0.001​.
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Column 1 shows that the deferred wages scheme increased productivity on aver-
age by 1.6 kg (​p​-value ​<  0.05​). Relative to the control-group average, this represents 
a 4.9 percent increase. As expected, column 2 shows that there is a larger impact 
for pluckers (1.8 kg, ​p​-value ​<  0.05​) and no detectable impact for non-pluckers. 
The results for income earned in columns 3 and 4 are consistent with the positive 
impacts on productivity. Specifically, we see that pluckers in the treatment group 
have MK 342 higher average earnings (​p​-value ​<  0.05​) per two-week pay period 
in the payroll data. The results in columns 5–8 show that the impacts on productiv-
ity are driven by significant effects on the intensive margin: there are no effects on 
attendance or on whether the worker plucked any tea.22

These findings are in line with the mechanism highlighted above from Callen 
et al. (2019). Callen et al. experimentally study the impact of providing unbanked 
households with weekly deposit collection services from a local bank. They find 
that this treatment had large and statistically significant positive impacts on formal 
savings and household income. Consistent with our results, they also find increases 
in labor supply, in particular for wage work.23 Furthermore, Callen et al. (2019) 
also find that treatment effects on income and labor supply are immediate in their 

22 Conditional on plucking any tea, there are strong effects on the quantity plucked (results available upon 
request).

23 Dupas and Robinson (2013a) also study the relationship between savings options and labor supply. They 
estimate the impact of providing a non-interest-bearing account to self-employed workers in Kenya. They find 
economically meaningful impacts on incomes, but their estimates are not statistically significant.

Table 3—Impacts on Work Outcomes

Daily output  
[kg]

Income earned 
[MK]

Attended work 
[=1]

Plucked tea [=1]

(1) (2) (3) (4) (5) (6) (7) (8)
Treatment 1.63 221 −0.003 0.002

(0.76) (156) (0.008) (0.011)
Treatment × plucker 1.81 342 0.004 −0.0004

(0.92) (172) (0.009) (0.012)
Treatment × non-plucker 0.59 −158 −0.025 0.0002

(1.01) (352) (0.019) (0.018)

Worker-day level x x x x x x
Worker-pay-period level x x

Observations 73,610 73,610 5,220 5,220 73,610 73,610 73,610 73,610
Number of workers 870 870 870 870 870 870 870 870
Adjusted R2 0.35 0.36 0.22 0.22 0.03 0.03 0.47 0.47

Control-group average
All 33.10 14,091 0.870 0.608
Pluckers 42.57 14,079 0.858 0.781
Non-pluckers 2.55 14,131 0.910 0.050

Notes: All results are based on administrative data for workers at the Lujeri Tea Estates covering the months of 
the deductions period for the savings scheme. Monetary values are in Malawi Kwacha; US$1 equaled approxi-
mately MK 750 at the time of the experiment. Heteroskedasticity-robust standard errors, clustered by worker, are 
in parentheses.
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sample. Online Appendix Figure A1 shows that we find the same pattern: the treat-
ment appears to affect productivity even in the initial weeks of deductions.

Finally, it is worth noting that our findings do not align with the results from 
Kaur et  al.’s (2020) study of financial strain and worker productivity. They find  
that early payment increases the productivity of skilled workers and show that this 
effect is due to improved attentiveness. Why does delaying a sizable fraction of pay 
for treated workers in our sample not generate negative impacts on productivity? 
Potential explanations stem from two differences in study contexts. First, Kaur et al. 
(2020) conduct their intervention during the lean season and document high levels 
of financial worry for their sample. Second, they study the impact of financial strain 
for workers who perform cognitively demanding tasks. Our study differs in both 
these dimensions since we study productivity during the main season (when there 
is relatively high income) and focus on a sample of workers who perform tasks that 
use physical rather than cognitive skills.24

E. Expenditures during the Deduction Period

Table 4 reports results from our analysis of expenditures during the deduction 
period (from late January through mid-April 2017). The first two follow-up surveys 
collected measures of total expenditures and categories of expenditures during the 
14 days prior to the interview. We also collected information on bulk purchases 
within the past 30 days. To increase precision, our analysis pools observations from 
both survey waves.

The results show that the estimated effects on expenditures are never statisti-
cally significant. However, the confidence intervals are sufficiently wide that we 
cannot rule out effects that are large enough to be economically important. For 
example, column 1 shows that the 95-percent confidence interval for the impact on 
total expenditures ranges from a decrease of MK 1,343 (7.1 percent relative to the 
control-group average) up to an increase of MK 1,965 (10.4 percent). As such, we 
can only confidently rule relatively large negative effects on expenditures. Similar 
points apply to the results for detailed expenditure categories (columns 2–6) and the 
measures of bulk purchases during the past 30 days (columns 7 and 8).

How should we interpret these results? Given the positive and  
statistically significant impacts on total reported savings, it is natural to expect that 
the deferred wages treatment would reduce expenditures during the deductions 
period. The point estimates for the expenditure categories in Table 4 run counter 
to this in that they are consistently positive, although small in magnitude. There 
are two points to consider for understanding these results. First, the point estimates 
for the labor supply effects documented above can provide a partial explanation of 
the lack of a statistically significant decline in spending. Using the estimates from 

24 An additional point of interest concerns payday effects. Kaur, Kremer, and  Mullainathan (2015) studies 
productivity for piece-rate workers who work for seven days and receive payment on the final day of the pay 
period during the evening. They find that workers are least productive on days early in their pay period, and pro-
duction rises through the pay cycle. We analyze productivity over the two-week pay period and find no evidence 
of payday effects in our context. One notable difference between the contexts of the two studies is that paydays in 
our study occur seven days after the final work day in a two-week pay period, whereas workers in Kaur, Kremer, 
and Mullainathan are paid immediately at the end of the pay period.
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Table 3, we calculate that increased productivity over the entire deduction period 
for the treatment group generated an additional MK 1,326 (=  six pay periods  
​×​ MK 221 per pay period). This amount is 20 percent of the estimated MK 6,816 
increase in reported savings (Table 2, column 4) for the treatment group. Second, 
the remainder of the impact on savings is sufficiently small that it could be entirely 
accounted for by a decline in expenditures that is within the confidence interval 
in Table 4. Specifically, our estimates suggest that the increase in savings net of 
labor supply effects is equal to MK 5,490 (=  MK 6,816 ​−​ MK 1,326). To account 
for this solely through a reduction in expenditures implies that we should see a 
reduction of MK 915 in expenditures every two weeks. This amount is smaller in 
magnitude than the negative MK 1,343 lower bound of the 95-percent confidence 
interval for total expenditures.25 The confidence intervals on the expenditure esti-
mates are wider than we anticipated ex ante, and mean the study is underpowered to 
detect plausible magnitudes of the effect of the treatment on expenditures. Our min-
imum detectable effect size at 80 percent power for changes in total expenditures is 
2.8 times the standard error (Ioannidis, Stanley, and Doucouliagos 2017), which is  
2.8 ​×​ 844 = MK 2,363. The total increase in reported savings due to the deferred 
wages scheme is MK 6,816 (Table  2, column 4), or is MK 1,136 per two-week 
period. We are thus only powered to detect effects on expenditures that are twice as 
large as what we would expect based on the estimated changes in savings.

25 An additional explanation could be that members of the treatment group avoided reductions in expenditures 
by taking on more loans or transfers. However, supplementary analyses show no detectable impacts on these addi-
tional sources of income. These results can be provided on request.

Table 4—Effects on Expenditures during Deduction Period (Pooled across Follow-Ups 1 and 2)

Detailed expenditures in past 14 days [MK]
Bulk purchases in past 

30 days

Food Durables

Any pur-
chase > 5k 

[=1]

Sum of 
purchases 

> 5k  
[MK]

Storable
All 

durables

House 
improve- 

mentsTotal
All 

food
All 

storable
Maize 
grain 

(1) (2) (3) (4) (5) (6) (7) (8)

Treatment 311 38 87 36 76 24 −0.025 748
(844) (277) (221) (186) (626) (269) (0.025) (786)

Observations:
From follow-up 1 841 841 841 841 841 841 841 841
From follow-up 2 810 810 810 810 810 810 810 810
Total 1,651 1,651 1,651 1,651 1,651 1,651 1,651 1,651

Adjusted R2 0.07 0.06 0.04 0.02 0.04 0.02 0.06 0.05

Control-group average 18,938 9,157 6,347 3,930 7,286 1,662 0.504 7,671

Notes: All measures of expenditure outcomes are recorded during the deductions period of the savings scheme, 
which ran from February to April 2017. Each outcome is an aggregate or detailed measure of a type of expenditure. 
Monetary values are in Malawi Kwacha (MK); US$1 equaled approximately MK 750 at the time of the experiment. 
Heteroskedasticity-robust standard errors, clustered by worker, are in parentheses.
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F. Expenditures after Payout

Next, we consider impacts on expenditures after treated workers received the 
lump-sum payout of their savings. We anticipated that most spending would occur 
shortly after the payout and began collecting surveys almost immediately after the 
payment in May 2017. To improve the precision of flow measures and focus respon-
dent attention on the postdisbursement period, we varied the recall period based on 
the timing of the survey. Specifically, for surveys collected within the first 14 days 
of the lump-sum payout, the recall period covered the time from the payout until 
the day of the survey; this recall period ranged from 4 to 14 days, with a median of 
7 and an average of 8.4. For surveys after the first 14 days following the lump-sum 
payout, we used a 14-day recall window, which is consistent with what we had used 
in the preceding rounds and matches the two-week pay periods at Lujeri. As noted 
in Section II, we partially randomized the order of surveying to balance the char-
acteristics of respondents surveyed earlier and later. Given that the recall window 
changes for individuals surveyed during the first 14 days and afterward, we conduct 
separate analyses for those interviewed within 14 days of the lump-sum payout and 
for those interviewed afterward.

Panel A of Table 5 begins with results for total expenditures for the sample of 
respondents interviewed within the first 14 days following the lump-sum payout. 
Column 1 shows that the deferred wages treatment increased total expenditures by 
MK 5,787 (​p​-value ​<  0.01​), a 36 percent increase relative to the control-group 
average.26 This impact is driven by large and statistically significant positive 
impacts on expenditures in major categories such as food (column 2) and durables 
(column 5). The impacts on food spending are driven by an MK 2,404 increase 
in maize purchases. This is a notable finding given that maize prices are typically 
low at the end of the main tea season.27 Columns 7 and 8 show that we find large 
and statistically significant effects on the incidence and sum of spending on bulk 
purchases (single purchases that amount to more than MK 5,000). Panel B reports 
effects for the sample of respondents interviewed after the first 14 days after pay-
out. The point estimate indicates that total expenditures declined by MK 772 for 
the treatment group, but this result is not statistically significant. We also find no 
detectable impacts on the categories of expenditures or large purchase measures. 
Online Appendix Table A6 provides an alternative analysis of treatment effects after 
the lump-sum payout. Specifically, we estimate impacts separately for each week. 
In this analysis, we estimate effects on daily spending instead of total expenditures 
within a recall window. The results yield very similar patterns to Table 5.

In sum, this analysis yields two main findings. First, the results suggest that work-
ers spent a large portion of their saved funds within the first 14 days after receiving 
the lump-sum payout. Specifically, the MK 5,787 effect on total expenditures within 
the first 14 days after the payout is equal to 85 percent of the estimated impact on 
total reported savings (Table 3, column 4). The remainder of the reported savings 

26 Online Appendix Table  A5 shows that the treatment group also had a higher rate of saving, more net 
money loaned, and more net transfers made, but only the effect on net money loaned is statistically significant 
(​p​-value ​<  0.05​).

27 Maize is harvested in April and May, causing prices to fall. Our survey data shows that maize prices fell by 
65 percent between February and May 2017.
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do not appear to be spent after the first 14 days, although our power to detect effects 
on expenditures during this period is limited. Second, expenditures increase sub-
stantially for bulk purchases and durables that require lump sums. This result is 
consistent with the hypothesis that the deferred wages scheme addresses savings 
constraints.

G. Long-Run Outcomes

The evidence so far shows that the deferred wages treatment shaped savings 
behavior during the main deduction period and had large impacts on expenditures 
in the period immediately following payout of the lump sum. Our last analysis of 
the main intervention considers whether this translated into impacts on downstream 
outcomes. We rely on outcomes measured in FS4 and FS5. These surveys were 
collected four months and a little less than two years after the payout of the main 
intervention, respectively.

Our analysis of assets is motivated by the fact that, at baseline, a substantial frac-
tion of our sample had asset-related purchases as saving goals. Online Appendix 
Table A3 shows that the most common self-reported savings goals was improving 
or building a house (34 percent), and purchasing a household asset (12 percent) was 
also a popular goal. Table 6 reports results for assets. Columns 1–4 show impacts 
measured four months after the payout (i.e., the “medium run” period). The out-
come in column 1 is a PCA index of the number of assets owned in 54 durable asset 
and 7 livestock categories, which is one of the main outcomes in our preregistered 

Table 5—Impacts on Short-term Expenditures Following Payout

Detailed expenditures [MK] Bulk purchases

Food Durables Any  
purchase  

> 5k 
[=1]

Sum of 
purchases 

> 5k  
[MK]

Storable
All 

durables

House 
improve- 

mentsTotal
All 

food
All 

storable
Maize 
grain 

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A. Interviewed within 14 days of payout (recall period = number of days since payout)
Treatment 5,787 3,066 2,670 2,404 2,293 1,564 0.128 3,902

(1,261) (536) (487) (461) (991) (557) (0.050) (1,132)

Observations 342 342 342 342 342 342 342 342
Adjusted R2 0.11 0.17 0.13 0.09 0.03 0.01 0.03 0.06
Control-group average 16,060 8,437 6,122 4,041 5,007 1,483 0.310 4,933

Panel B. Interviewed more than 14 days after payout (recall period fixed at 14 days)
Treatment −772 2 420 387 −497 138 0.022 −334

(1,249) (605) (494) (438) (858) (434) (0.045) (1,007)

Observations 446 446 446 446 446 446 446 446
Adjusted R2 0.04 0.03 0.02 0.02 0.02 0.04 −0.02 0.02
Control-group average 17,598 9,408 6,596 4,257 5,592 1,183 0.309 5,168

Notes: All measures of expenditure outcomes are recorded in the period after the lump-sum payout of the savings 
scheme, which happened on May 6, 2017. This data comes from FS3. Each outcome is an aggregate or detailed 
measure of a type of expenditure. Monetary values are in Malawi Kwacha (MK); US$1 equaled approximately MK 
750 at the time of the experiment. Heteroskedasticity-robust standard errors are in parentheses.
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analysis plan. The point estimate shows that the deferred wages scheme increased the 
index of assets by 0.164 standard deviations (​p​-value ​<  0.01​).28 Column 2 reports 
impacts on the total value of assets for ease of interpretation. We find that there was 
an MK 11,362 (​p​-value ​<  0.05​) increase in the value of assets in the medium run. 
Column 3 indicates that this overall effect is driven by an MK 7,425 increase in 
stored building materials (​p​-value ​<  0.01​), which accounts for 65 percent of the 
effect on total assets. In line with the pre-intervention survey responses on savings 
goals, column 4 shows that there are large treatment effects on iron sheets, a key 
building material for homes.

To expand on these results, we explore the distributional impacts of the deferred 
wages scheme on the total value of reported assets four months after the payout. 
Figure 5 plots the CDFs of assets separately for the treatment and control groups, 
while online Appendix Figure A5 presents estimated QTEs. These results show that 
the treatment group appears to have more assets throughout the distribution. The 
point estimates for the quantile treatment effects are consistently positive and range 
from about MK 5,000 to roughly MK 13,000.

Columns 5–7 of Table 6 provide results for outcomes measured in FS5, just under 
two years after the main intervention—the longest-run data that we collected. The 
treatment group had been offered the deferred wages scheme 2 more times prior 
to FS5, with roughly 80 percent signing up; the last of these schemes ended about 

28 Our preregistered plan also specified analysis of assets purchased since baseline. Column 2 of online 
Appendix Table A7 shows that we find no detectable impacts on asset purchases. We include this outcome in the set 
of variables that we use for multiple hypothesis testing adjustment, as detailed in the section on robustness checks.

Table 6—Downstream Effects on Asset Ownership

Medium-run follow-up: 
Four months after payout of initial scheme

Long-run follow-up: About two 
years after initial scheme

Asset 
ownership 

index

Asset 
ownership 
value [MK]

Stored  
building  

materials [MK]

Stored 
iron sheets 

[MK]

Asset 
ownership 

index

House 
improvement 

index

Iron  
sheet  

roof [=1]
(1) (2) (3) (4) (5) (6) (7)

Treatment 0.164 11,362 7,425 4,544 0.063 0.128 0.077
(0.062) (5,686) (2,392) (1,865) (0.061) (0.083) (0.029)

p-values
Naïve 0.008 0.046 0.002 0.015 0.302 0.124 0.007
FWER-corr., in table 0.032 0.124 0.012 0.056 0.298 0.258 0.032
FWER-corr., extendeda 0.070 — — — 0.803 0.587 0.041

Observations 723 723 723 723 659 662 662
Adjusted R2 0.39 0.30 0.04 0.02 0.40 0.00 0.05
Control-group average 0.000 112,239 17,682 13,426 0.000 0.000 0.788
Control-group SD 1.000 87,969 29,129 23,552 1.000 1.000 0.410

Notes: Outcomes are measured after four months and after about two years (22 months) of the payout of the ini-
tial scheme, using survey data from FS4 and FS5, respectively. The treatment group was re-treated twice between 
the four-month and the two-year followup, and there was then a nine-month gap between data collection and the 
payout of the last round of the repeated schemes. Monetary values are in Malawi Kwacha (MK); US$1 equaled 
approximately MK 750 at the time of the experiment. Heteroskedasticity-robust standard errors are in parentheses.

a �Extended FWER correction uses a more comprehensive set of assets from online Appendix Table A7, not all 
of which appear in this table; see text for details.
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9 months before FS5. Column 7 shows that treated workers are 7.7 percentage points 
(​p​-value ​<  0.01​) more likely to report that they have an improved type of roofing 
(iron sheets). To validate this result and obtain information about survey measure-
ment error, we physically verified the roofing material for 74 percent of respondents 
during FS5. We find that the field staff verification results match the survey responses 
for 95 percent of cases.29 The effect on improved roofing is a 9 percent increase 
relative to the control-group average. This impact on home improvements is in line 
with the pattern of results from FS4. Table 6 and online Appendix Table A7 show that 
there are no detectable sustained impacts on any other type of asset in the long run.

Overall, we conclude that the deferred wages scheme appears to have had strong 
impacts on assets. Downstream effects on assets are fairly rare in the literature on 
savings interventions. Many interventions to increase savings have no effects on any 
other financial outcome (Dupas et al. 2018). To the best of our knowledge, there 
are only two prior studies that show effects on assets. Dupas and Robinson (2013a) 
find that access to savings accounts has impacts on business investments, but there 
are no detectable effects on household asset ownership. Schaner (2018) finds that 
short-term interest rate subsidies for bank accounts lead to short-run increases in 
savings and long-run increases in assets.

29 The measurement error we find is both symmetrical in direction and orthogonal to treatment status, which 
suggests high reliability for the other stock variables measured in our surveys as well.

Figure 5. Impacts on the Distribution of Total Assets Four Months after Payout

Notes: This figure plots CDFs of the residuals of the total value of assets (MK). We compute residu-
als by regressing total assets on the full set of controls listed in in equation  (1); we then subtract the min-
imum of the residuals to make the resulting distribution nonnegative. See online Appendix Figure A4 for 
the unresidualized distributions. CDFs are shown separately for the treatment and control groups, shown 
by the solid blue and dashed red lines, respectively. Asset values are calculated using data from FS4, which 
occurred four months after the lump-sum payout of the deferred wages scheme. Kolmogorov-Smirnov test 
of equality of distributions: ​D​ = 0.115, ​p​-value ​= 0.017​. Anderson-Darling test of equality of distributions:  
​​A​​ 2​​ = 0.028, ​p​-value ​<  0.001​.
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H. Robustness Checks

In this section, we conduct three exercises to examine the robustness of our 
results. First, we address concerns over multiple hypothesis testing by calculating 
adjusted ​p​-values using the Haushofer and Shapiro (2016) approach to FWER cor-
rection. Table 6 reports adjusted ​p​-values taking into account all outcomes in col-
umns 1–7. Our main findings are generally robust, as nearly all outcomes that had 
statistically significant naïve ​p​-values are also significant at the 10 percent level 
or lower after FWER adjustment. The only exception is the result for the value of 
assets owned (column 2) where the adjusted ​p​-value equals 0.124. Online Appendix 
Table A7 goes further with the FWER adjustment by using a larger set of nine asset 
outcomes from the fourth and fifth follow-up surveys, as discussed in Section III. 
We find that, using this approach, the impact on the PCA index of the number 
of assets owned is still significant at the 10 percent level (​p​-value ​= 0.07​). The 
long-run effect on improved roofing is also robust to correcting for multiple testing 
(​p​-value ​= 0.041​). Overall, these findings provide reassurance that the effects we 
detect on assets are not spurious.

Second, we test for spillovers between workers in the treatment and control 
groups. Online Appendix Table A8 presents results based on an augmented version 
of equation  (1) that includes terms for a worker’s total number of peers and the 
number of treated peers, following Kremer and Miguel (2007). Online Appendix 
Table A9 presents the same specification for the extended set of assets shown in 
online Appendix Table A7. We see little evidence of peer effects for these outcomes; 
the point estimates are generally small in magnitude and statistically insignificant.30 
Critically, the estimates for the treatment group indicators are nearly unchanged for 
all outcomes, suggesting that our estimates of the effect of the savings scheme on 
asset ownership are not biased by spillovers.

Finally, our third robustness check is to adjust the treatment effect estimates 
for both potential spillovers and multiple hypothesis testing at the same time. 
Our approach here parallels the two approaches to multiple testing adjustments 
presented in Table  6. First, online Appendix Table  A8 reports adjustments for 
all outcomes within the table. These within-table FWER-adjusted ​p​-values are 
still statistically significant for the number of assets owned (​p​-value ​<  0.05​) and 
stored building materials (​p​-value ​<  0.05​). For the effect on metal roofing, the 
FWER-adjusted ​p​-value is higher than the naïve ​p​-value, but remains statistically 
significant at the 10 percent level (​p​-value ​=  0.056​). Second, online Appendix 
Table A8 also reports adjustments for the extended set of assets shown in online 
Appendix Table A9. These extended FWER adjustments leave the effects on both 
the asset ownership index (​p​-value ​<  0.10​) and metal roofing (​p​-value ​<  0.05​) 
statistically significant at conventional levels.

30 The two exceptions are in the extended set of assets shown in online Appendix Table A9. There is evidence 
of negative spillovers on making any improvements to one’s house in the short run (panel A, column 6) and positive 
spillovers on buying any asset in the long run (panel B, column 5).
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V.  Explaining Take-Up and Account Usage

As noted above, we find relatively high rates of program enrollment and account 
usage when comparing our evaluation of the deferred wages scheme to prior studies 
of savings products. This section reports results from several analyses that further 
explore determinants of enrollment and utilization.

A. Re-enrollment, Mistakes, and Seasonality

Mistakes may be one reason why we observe relatively high rates of participa-
tion in the deferred wages scheme. Prior research has found that some individuals 
make mistakes when signing up for products with commitment features (Bai et al. 
forthcoming, John 2019). In addition, seasonality and consumption smoothing is 
another potential reason that we might observe demand for deferred wages. That 
is, workers may seek to use the lump-sum payout in May to help smooth consump-
tion between the main season for tea and the off-season. Two factors make this 
a particularly relevant consideration in our setting. First, Fink, Jack, and Masiye 
(2020) find high demand for credit during the lean season in Zambia, which neigh-
bors Malawi. Second, the end of the main tea season (and thus the arrival of the 
deferred wages payout) coincides with the maize harvest, when maize prices are 
lowest. Workers may want to use their deferred wages for strategically timed maize 
purchases; we do observe large increase in spending on maize just after the payout 
(Table 5, column 4).

To explore the role of mistakes and seasonality in driving demand for the deferred 
wages scheme, we offered the treatment group the chance to re-enroll in the savings 
scheme two additional times: once during the ensuing off-season (from October 
to December 2017) and once during the next main season (from February to April 
2018). Prior studies have similarly studied repeat enrollment to test for the possibil-
ity that mistakes drive take-up of commitment devices (e.g., Schilbach 2019). We 
offered the opportunity to sign up for the deferred-wages scheme for the off-season 
and the next main season during the interviews for FS4 in September 2017. Interested 
workers were re-enrolled on the spot.

The results from this re-enrollment exercise provide no evidence that mistakes 
drive decisions in our setting. Online Appendix Table A10 reports the sign-up rate 
for the off-season and next main season savings schemes. Column 2 shows that 81 
and 78 percent of the treatment group opted into the scheme for the off-season and 
the next main season respectively. The similarity in the sign-up rates also strongly 
rules out that seasonality plays a role in driving the demand for the deferred wages 
scheme. We fail to reject the hypothesis that the sign-up rates for the off-season and 
the next main season are equal (​p​-value ​= 0.18​).

B. Automatic versus Manual Deposits

Another potential explanation for the high enrollment in and use of the deferred 
wages scheme is that workers value having a savings product that features automatic 
deposits. In the main intervention, workers make an allocation decision once, and 
funds are automatically deducted each pay period. This feature could help workers 
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meet savings goals by lowering transaction costs, addressing behavioral biases that 
constrain saving behavior, or reducing social pressure to share income with one’s 
friends and family.

To explore the importance of automatic deposits, we conducted a supplemen-
tary experiment in February 2018 (after the main intervention). As previewed in 
Section  I, this analysis was conducted with a sample of 186 workers who were 
not part of the earlier study. We randomly divided this new sample of workers into 
two groups. The first group received offers to participate in the original version of 
the deferred wages scheme. The second group received offers for a version of the 
deferred wages scheme that required participants to make manual deposits with a 
member of our research staff. The location for these manual deposits was easy to 
reach: workers could make deposits at a station next to the division office, which is 
the location where they already went on paydays to pick up their wages.

Our goal in this section is to estimate the impact of the manual deposit feature on 
savings behavior. We do this using the following specification:

(2)	​ ​y​i​​  =  π + τManua​l​i​​ + ​ξ​i​​​  ,

where ​​y​i​​​ is an outcome such as enrollment or account usage. The variable ​Manua​l​i​​​ 
is equal to one if worker ​i​ received the offer to join the manual deposit version of the 
deferred wages scheme and zero otherwise. The omitted group in our specification 
received offers to sign up for the original version of the deferred wages scheme 
(which featured automatic deposits). Our parameter of interest is ​τ​, which is the 
causal effect of offering the deferred wages scheme with the manual deposit fea-
ture on take-up and account usage outcomes (e.g., total savings balances). Random 
assignment in our experiment ensures that assignment to the group receiving manual 
offers is uncorrelated with the error term ​​ξ​i​​​ in expectation.31

Panel A of Table 7 reports estimates of the impact of the manual feature on enroll-
ment and account usage, based on equation  (2). Column 1 shows that when we 
approached workers, those assigned to the manual deposits treatment group were not 
detectably less likely to express interest in enrolling than those assigned to receive 
offers for the original deferred wages scheme. However, we find that the manual 
treatment reduced the likelihood of making at least 1 deposit by 30.3 percentage 
points (​p​-value ​<  0.01​, column 2). Relative to the control group, which was offered 
the standard deferred wages scheme, this is a 60 percent decrease. Columns 3 and 
4 show that manual deposit offers also led to reductions in the number of deposits 
by 1.9 (​p​-value ​<  0.01​) and the account balance by MK 3,516 (​p​-value ​<  0.05​).

In light of these results demonstrating the importance of the automatic deposit 
feature, we turn to analyzing potential mechanisms for this result. As mentioned 
above, it is possible that demand in our context is driven by workers who face 
savings constraints in the form self-control issues or kin taxes. To test this hypoth-
esis, panel B of Table  7 reports estimates of heterogeneity in the effects of the 

31 To provide evidence for our identifying assumption, we regress the indicator for receiving a manual deposit 
offer on fixed demographic characteristics (survey-based measures of the respondent’s age, sex, marital status, and 
literacy status). The sample is well balanced: we are unable to reject the null hypothesis that the coefficients on these 
characteristics are jointly 0 (​p​-value ​= 0.75​).
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manual deposit feature using an augmented version of equation (2). Specifically, we 
include interactions between the indicator for a manual deposit offer with measures 
of whether the respondent reported having self-control problems, faced kin taxes, 
or had a formal savings account.32 We create three indicators for self-control prob-
lems based on a survey question with three answer choices about the frequency with 
which respondents regret past consumption choices. Similarly, we create a proxy 
for low, medium, or high levels of kin taxes based on responses to a set of three 
questions about whether the respondent would prefer to be receive a transfer pri-
vately or a higher amount publicly. This survey question is motivated by evidence 
that publicly received money is more likely to be taxed by kin (Goldberg 2017) and 
that people are willing to forgo part of their earnings in order to hide money from 

32 Online Appendix C reproduces the exact text of the questions that we used to create proxy measures of 
self-control problems (online Appendix C2) and kin taxes (online Appendix C3), along with the available answer 
choices and the frequencies of each response.

Table 7—Effect of Manual Deposit Requirement on Take-Up and Contribution Rates

Interested in 
enrolling [=1]

Any deposit 
[=1]

Number of 
deposits  
[out of 6]

Final balance 
after 6 paydays 

[MK]
(1) (2) (3) (4)

Panel A. Average effects
Manual deposits 0.090 −0.303 −1.9 −3,516

(0.073) (0.067) (0.4) (1,477)

Observations 186 186 186 186
Adjusted R2 0.00 0.09 0.12 0.03
Control-group average 0.505 0.505 2.8 6,930

Panel B. Heterogeneous effects
Manual deposits (Low self-control, high kin tax, 0.020 −0.400 −2.6 −8,215
  no account) (0.183) (0.171) (0.9) (3,768)
Manual deposits ×
  Medium self-control −0.003 −0.080 0.1 3,600

(0.202) (0.186) (1.0) (3,076)
  High self-control 0.160 0.191 1.6 7,792

(0.175) (0.161) (0.8) (2,927)
  Medium kin tax −0.245 −0.207 −0.8 −1,463

(0.243) (0.212) (1.1) (5,842)
  Low kin tax −0.003 0.100 0.3 −1,314

(0.178) (0.153) (0.8) (4,772)
  Any formal savings account 0.143 0.054 0.3 5,337

(0.152) (0.135) (0.7) (3,255)
p-values of joint test of interactions with:
Self-control 0.581 0.239 0.096 0.031
Kin tax 0.504 0.288 0.597 0.960

Observations 186 186 186 186
Adjusted R2 −0.02 0.08 0.11 0.04
Control-group average 0.505 0.505 2.8 6,930

Notes: This table reports the results of a supplementary experiment on a sample of 186 workers that were not 
involved in the main experiment, in which the treatment was having to make deposits manually instead of having 
them automatically deducted. Panel A presents the main effects of the treatment; panel B presents treatment effect 
heterogeneity by baseline characteristics. Monetary values are in Malawi Kwacha (MK); US$1 equaled approxi-
mately MK 750 at the time of the experiment. Heteroskedasticity-robust standard errors are in parentheses.
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kin (Jakiela and Ozier 2016). We specify the interaction terms, such that the omitted 
group in the augmented model is the set of workers who have the lowest self-reported 
self-control, face high kin taxes, and do not have formal savings accounts.

The results in panel B provide some evidence that the manual deposit feature 
has heterogeneous impacts in our sample. The main effect estimates in columns 
1–4 show that workers in the manual deposit group who have the lowest measured 
self-control and face high kin taxes are 40 percentage points less likely to make at 
least 1 deposit (​p​-value ​<  0.05​), make 2.6 fewer total deposits (​p​-value ​<  0.01​), 
and have lower total savings balances by MK 8,215 (​p​-value ​<  0.05​). While the 
interaction terms are imprecisely estimated on the extensive margin of making any 
deposits, we do find detectable effects on the number of deposits and on final bal-
ances. Columns 3 and 4 show that the manual deposit feature has a significantly less 
negative impact for workers with high self-control. For high self-control workers, 
the implied effect (based on the main effect and interaction term) is a small reduction 
in balances of MK 423 that is not statistically different from zero (​p​-value ​=  0.93​). 
The estimates of the interaction terms that include proxies for kin taxes are never 
statistically significant and are relatively imprecisely estimated.

Overall, the results in this section lead us to two conclusions. First, the evidence 
is consistent with the hypothesis that automatic deposits are important to workers 
because this feature helps mitigate self-control problems. Workers in the two treat-
ment arms expressed similar levels of interest, but the manual deposit group had 
difficulty building up savings, particularly if the worker reported having self-control 
issues. In this way, our results align with findings from Casaburi and Macchiavello 
(2019) that show individuals who have issues with self-control demand deferred pay-
ments. Second, there is suggestive evidence that the scheme is beneficial for workers 
beyond solving self-control problems. The sign-up rate for the original version of the 
scheme is fairly high (about 41 percent) for people who report no self-control prob-
lems. This would not be the case if self-control issues were the only reason people 
were interested in deferred wages. One plausible alternative reason people may be 
interested in deferred wages is a lack of alternative safe places to save.

An important caveat to this analysis of treatment effect heterogeneity is that we 
rely on proxies for kin taxes and self-control problems that are likely subject to sub-
stantial measurement error. Classical measurement error would attenuate the associ-
ated coefficients in our regression analyses, which might mean that kin taxes matter 
more than the estimated pattern of heterogeneity indicates. Misclassification could 
also mean that we underrate the importance of self-control problems. In particular, 
we note that a substantial fraction of people with high reported self-control sign up 
for the original deferred wages scheme. If self-control is mismeasured, many of 
these apparently high self-control workers may actually have self-control issues. 
The results should also be interpreted cautiously, given that we examine a number 
of outcomes and hypotheses in the heterogeneity analysis.

C. Preferences over Payout and Access

In addition to automatic deposits, the lump-sum payout and restricted access fea-
tures of the original scheme may be particularly attractive to workers. To study the 
importance of these two features, we conducted an additional choice experiment 
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in February 2018 (after the main intervention). We recruited a new sample of 542 
workers who were neither part of the earlier study nor part of the experiment to 
study the importance of automatic versus manual deposits.

In this experiment, all sampled workers received an overview of the original 
deferred wages product and two modified versions. The first modified version had 
a “smooth payout” feature: workers would receive six payments in two-week inter-
vals after the end of the deduction period. The second modified version provided 
“more access”: workers could withdraw accumulated funds at any point during the 
deduction period.

To study preferences over payout smoothness and ease of access, we randomly 
divided our sample into three groups that answered hypothetical enrollment ques-
tions. The first group was asked whether they would want to enroll in the original 
version of the deferred wages scheme. The second and third groups were asked 
whether they wanted to enroll in one of the two modified versions, respectively. We 
incentivized responses by informing workers that one randomly selected worker 
from each division of the company would have their choice implemented.

Our goal in this section  is to estimate the causal impact of the smooth-payout 
and more-access features on the enrollment decisions. To do this, we estimate the 
following specification:

(3)	​ ​y​i​​  =  ρ + σSmoothPayout​s​i​​ + ψMoreAcces​s​i​​ + ​ω​i​​​,

where ​​y​i​​​ is an indicator equal to 1 if respondent ​i​ wanted to enroll in the deferred wages 
scheme that was offered to them in this incentivized-choice survey question. The 
variables ​SmoothPayout​s​i​​​ and ​MoreAcces​s​i​​​ are indicators equal to 1 if their question 
featured the smooth payout or more access versions of the deferred wages schemes. 
The omitted group is respondents who were asked about the original version. Our 
main parameters of interest are ​σ​ and ​ψ​, which are the causal effects on enrollment 
of offering deferred wages schemes with smooth payouts or more access. Random 
assignment in our experiment ensures that assignment to the group receiving smooth 
or more access questions is uncorrelated with the error term ​​ω​i​​​ in expectation.33

Online Appendix Table  A11 reports estimates from equation  (3). The  
control-group average shows that 55.9 percent of workers were interested in enroll-
ing in the original version of the scheme, which is comparable to the sign-up rate 
that we observed for our main intervention. The estimate in the second row indicates 
that workers who received the smooth payout offer were about 20 percentage points 
less likely (a 35 percent decrease; ​p​-value ​<  0.01​) to express interest in enrolling. 
The estimate in the third row suggests that the more access feature reduces enroll-
ment by 4 percentage points, but this result is not statistically significant.

There are two main findings from these results. First, the evidence suggests that 
workers value the lump-sum payout in the original deferred wages scheme. An 

33 To provide evidence on our identifying assumption, we regress the indicator for receiving the question on the 
original deferred wages scheme on fixed demographic characteristics (survey-based measures of the respondent’s 
age, marital status, sex, and literacy status). The sample is well balanced: we are unable to reject the null hypothesis 
that the coefficients on these characteristics are jointly 0 (​p​-value ​=  0.23​). We observe similar balance in tests 
where the dependent variables are indicators for receiving the questions featuring smooth payout and more access 
versions of deferred wages, respectively.
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important caveat for this interpretation is that our evidence is based on a specific form 
of payout. We did not test other alternatives such as providing the ability to draw down 
the funds at any time. Second, the evidence implies that rigid restrictions on access 
do not meaningfully affect interest in enrolling. However, this does not rule out that 
workers value the commitment feature of deferred wages. The more access version of 
the scheme still involved substantial commitment, since funds could not be accessed 
for one to three weeks (until the payday associated with their current pay period).

VI.  Conclusion

Large shares of the population in developing countries face barriers to saving 
income. Market frictions hinder the supply of formal financial products, and nearly 
one-half of adults in developing countries do not have access to an account at a 
bank or another formal financial institution (Demirgüç-Kunt et al. 2015). In addi-
tion, the ability to save could be depressed by demand-side constraints such as 
time-inconsistency and social pressure to share income.

This paper provides evidence that deferred payments can be a popular and effec-
tive savings device. Partnering with a tea firm in Malawi, we find that nearly one-
half of workers would enroll in a simple savings scheme that allowed workers to 
defer a fraction of their pay for three months at zero interest. Figure 6 summarizes 
the main findings from our experimental evaluation of the scheme. Most notably, 
we find that the deferred wages scheme generates large positive impacts on reported 
savings and has impacts on downstream outcomes. In line with savings goals elic-
ited prior to our intervention, we find that treatment-group workers were more likely 
to have made durable investments in their homes two years after the initial round of 
the scheme and nine months after the last round of the scheme.

These findings have implications for our understanding of savings behavior. 
Rationalizing the popularity of deferred wages requires modifying neoclassical 
models of intertemporal choice, potentially by introducing behavioral constraints 
and storage costs. Our supplementary experiments provide suggestive evidence for 
the importance of both factors. Requiring manual (rather than automatic) deposits 
reduces follow-through, particularly among workers who report having self-control 
problems. This result is consistent with previous studies that show products with 
commitment features can have important impacts (Ashraf, Karlan, and Yin 2006; 
Giné, Karlan, and Zinman 2010; Duflo, Kremer, and Robinson 2011; Dupas and 
Robinson 2013b; Karlan and Linden 2014; Brune et al. 2016; Kaur, Kremer, and 
Mullainathan 2015; Schilbach 2019; Casaburi and Macchiavello 2019). At the same 
time, the evidence also suggests that workers might value deferred payments for 
reasons other than self-control. Workers without apparent self-control problems still 
sign up for the original, automatic-deposits scheme at high rates, which would not 
happen if demand came solely from self-control issues.34 A plausible alternative 
reason they might want to use the deferred wages scheme is that they need a safe 
place to store money.

34 An important caveat for this interpretation is that measurement error in our proxy for self-control could also 
explain this result.
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We conclude with the observation that further research is necessary to understand 
the benefits of deferred payments in other settings. This paper demonstrates that an 
employer-based deferred payment scheme can generate notable benefits for work-
ers. An important feature of our study is that we study a sample of individuals who 
had relatively limited formal savings options prior to our intervention. It is an open 
question whether deferred payment schemes would be popular or effective in con-
texts where individuals can access other low-cost or high-quality savings products.
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