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Abstract

Mobile technology has the potential to increase the efficiency and the usage of finan-

cial services for the poor. Many of these services are, however, traditionally delivered

in a group setting. Digitization may then disrupt the existing social architecture, leav-

ing its overall effect uncertain. Using a randomized experiment in the Philippines, I

examine how the introduction of mobile banking in group microfinance affects savings

behavior of existing clients. In areas converted to mobile banking, the average daily

balance and frequency of deposits declined by 20% over two years. Much of these ef-

fects are driven by weakened group cohesion and sensitivity to transaction fees: they

are concentrated among members who lived near banking locations at baseline and

had stronger connections to their microfinance groups. Two and a half years later,

treated members near banking locations demonstrated lower household savings and re-

lied more on informal loans. These findings highlight the importance of considering how

technology interacts with the existing social environment when designing technology

interventions.

Keywords— Program evaluation, Digital Technology, Financial services

1 Introduction

Digital technologies provide fast and cheap means of exchanging goods and services, and

they are rapidly changing the global payments landscape. This effort for digitization has been

particularly pronounced in financial services, where a large fraction of the poor face costly access.1

∗I am grateful to Rohini Pande, Shawn Cole, Rema Hanna, and Michael Kremer for their guidance and
valuable comments. I thank Grameen Foundation and the implementing bank for their cooperation and
support throughout the project, and the Weiss Family Foundation and the Harvard Asia Center for their
financial support. All views and errors are my own.
1The World Bank Global Findex in 2014 shows that only half of adults in developing countries have an
account at a formal institution.
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Digital financial services could dramatically reduce transaction costs for both users and providers,

potentially accelerating access of those services and their usage around the world. With the success

of the mobile money industry in a handful of countries,2 the optimism is growing: Donors and

governments increasingly direct resources toward digitization as a promising path to improving the

financial capabilities of the poor.

Digitization may, however, affect the social contexts of financial behaviors within traditional

financial services. For instance, microfinance institutions typically leverage social capital among

community members to overcome the lack of information in client selection, monitoring, and en-

forcement. Many programs offer a communal venue where members regularly meet and engage in

banking transactions as a group. Studies show that existing social connections among clients facil-

itate effective monitoring and enforcement (Karlan, 2007), and that growing social capital through

repeated interactions at regular meetings improves loan payments by fostering cooperation even

in instances where there is no joint-liability (Feigenberg et al., 2010). If digitization replaces the

communal transaction process with more convenient but non-communal transactions, it may dis-

rupt the existing social architecture of group banking that reinforces positive financial behaviors.

Therefore, the net effects on financial behaviors, and the cost-efficiency for the provider, are am-

biguous.

This paper uses an experimental evaluation to investigate the effects of digitizing group mi-

crofinance transactions on financial behaviors. In 2013, a rural bank (“the Bank”) in the Philippines

introduced mobile banking to 299 members in seven existing microfinance centers. The Bank se-

lected the pilot centers using a matched-pair randomization, allowing an internally valid assessment

of the program with 575 members in 14 centers, all of whom were individual-liability borrowers

or savers without a loan. Under the status quo, members made deposits during the course of reg-

ular meetings in their villages and withdrew funds at bank offices in town centers. In treatment

areas, mobile banking was introduced, and account officers from the Bank no longer accepted cash

payments during regular meetings. Instead, members individually made mobile loan payments,

deposits, and withdrawals at corner stores in village centers, incurring a small fee in doing so.

This universally increased the convenience of transactions. In addition to increased flexibility of

transactions through the stores, conservative estimates based on survey data suggest a time saving

of 30% for a deposit and 70% for a withdrawal transaction. This new process also allowed members

to make savings and loan payments anonymously without the presence of peers.

Three notable findings emerge from my analysis. First, the introduction of mobile banking,

on average, resulted in a 20% decline in the average daily balance and a 25% decline in the likeli-

hood of weekly deposits over two years. This large decline in savings has important implications

for the service provider, which relies on savings as a cheap source of financing. Second, I observe

heterogeneous responses by the proximity to transaction points prior to digitization (i.e., center

2Seven Sub-Saharan African countries have a mobile money account ownership above 20% (Findex in 2014),
and twelve out of 271 mobile money services providers have reached 1 million active users (GSMA, 2015).
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meeting and bank offices). Among the members who lived far from transaction points, the inter-

vention did not have a significant effect on savings accumulation. In contrast, among the members

who lived close to transaction points, mobile banking lowered the usage of financial products at

the Bank, reducing deposit and withdrawal frequencies by 30% and loan usage by over 5%. As a

result, their average daily balance declined by 30%. Third, the follow-up survey provides suggestive

evidence that the heterogeneous decline in savings was driven by weakened peer effects of group

banking and increased fee sensitivity.

Specifically, among members near transaction points, mobile banking significantly lowered

group cohesion, which I measure using an index of self-reported center meeting attendance, in-

teractions with members and bank staff, and the perceived importance of center performance. In

the control group, members near transaction points presented stronger group cohesion and saved

more than those living farther away, implying that these members had stronger connection to mi-

crofinance centers at baseline and thus are potentially more susceptible to (weakened) peer effects.

While I am unable to rule out the possibility that group defection was mediated by declined account

usage, the decline in group cohesion emerged within the first three months of intervention, during

which the negative treatment effects on account usage are small and largely insignificant. These

findings together suggest that moving microfinance transactions outside center meetings, at least

in part, resulted in lower account usage via reduced group cohesion.

With regards to fee sensitivity, treated members near transaction points were 34% more likely

than their counterparts in control centers to report having avoided frequent deposits due to costs

in the follow-up survey. Mobile transaction fees are small in value. An average member in the

treatment group paid P4 (US$0.08) in transaction fees for a deposit; an average member in the

control group paid P5 to cover the travel expense of one member assigned to bring the collected

payments to the bank office after each meeting. These fees did not vary across members within the

same center. The sharp differential decline in deposit frequency is, therefore, unlikely to be due to

an increase in the actual financial cost of the transaction. Explicit transaction fees, however, may

have increased the salience of deposit costs. Existing evidence demonstrates that increasing the

convenience of deposits could lead to higher savings accumulation, suggesting that the opportunity

cost of deposits influences one’s savings decisions (Ashraf et al., 2006; Callen et al., 2019; De Mel

et al., 2013).3 Little is known, however, about whether and how much individuals are willing to

pay for a marginal increase in convenience. In this study, savers who had easy access to transaction

points at baseline showed strong price sensitivity to increased convenience. This adds to the ex-

isting evidence on price sensitivity among the poor, showing that a small price could significantly

dampen the take-up of a range of health and education products among low-income households in

developing countries (see Holla and Kremer (2011) for a review).

3Ashraf et al. (2006) and Callen et al. (2019) find large effects of deposit collection services on savings in
two different settings in the Philippines and Sri Lanka. De Mel et al. (2013) show that simply providing
deposit convenience through a community deposit safe box is as effective as providing weekly home visits
among savers who already have a habit of regular deposits.
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I also examine the potential implications of mobile banking for household financial outcomes

beyond the changes in account usage at the Bank.4 Two and a half years later after the intro-

duction of mobile transactions, treated members who lived far from transaction points deposited

less frequently but continued to maintain the savings at the Bank. Treated members who lived far

from transaction points were also more likely to be a net giver—giving more loans and transfers

to friends than receiving them from friends on a day-to-day basis. While statistically insignificant,

these members also report a higher level of informal savings at the follow-up survey: intuitively,

they keep more savings at home in order to make the same amount of deposits less frequently. This

may explain their increased engagement in informal exchanges with friends and families.

In contrast, treated members near transaction points did not increase non-Bank savings and

saw the self-reported total household savings decline by nearly 30% while reporting no change in

economic activities. Consequently, these members were more reliant on informal loans. Existing

evidence supports that formal savings help individuals cope with shocks (Prina, 2015; Dupas and

Robinson, 2013) and reduce borrowing (Kast and Pomeranz, 2014). An important implication of

my findings is that even long-time savers broke a savings habit and reduced overall household sav-

ings when an exogenous change in product features discouraged use of an existing bank account.

To address concerns arising from the small number of microfinance centers in my sample, I

conducted my analysis using inference methods whose properties are independent of the number

of clusters. Throughout the paper I use a wild cluster bootstrap, which yields valid inference for

a cluster size as small as five (Cameron et al., 2008). I test the robustness of the results using

randomization inference, a method of hypothesis testing that generates a reference distribution

through repeated randomizations of the sample clusters, and the t-statistic-based inference (Ibrag-

imov and Müller, 2010), which exploits the long panel nature of the transaction data and relies on

the asymptotics of time dimensions. My results are robust to these three methods.

This study contributes to a growing literature on financial access in developing countries.

Specifically, it brings new insights to three areas of evidence. First, there is scarce evidence on how

digital technologies affect the financial lives of the poor and financial services providers. The use of

technology in large-scale social payments programs has been shown to improve the efficiency and

effectiveness of service delivery in Niger and India (Aker et al., 2012; Muralidharan et al., 2014). In

the context of traditional financial services, Jack and Suri (2014) examine the impact of expanded

access to mobile money services on informal transfers. My study draws on a sample of existing

users of microfinance services and investigates how digitization affects their existing financial habits.

Contrary to the widely accepted premise that technology facilitates improved access and use, the

negative effect of digitization on the usage of services implies that the cost-efficiency of digitization

for the Bank depends on its capacity to scale the service and expand the customer base. Second,

my findings on increased group defection contribute to the literature on peer effects on savings

4The decline in Bank savings and household financial decisions are likely endogenous to each other. Therefore,
this analysis should not be interpreted as examining the causal effects of declines in formal savings.
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behaviors. The role of the peer effects in group savings schemes has long been documented (Basley.

Timothy et al., 1993; Dupas et al., 2012), and recent field experiments tease out specific channels

of the peer effects (Kast et al., 2012; Breza and Chandrasekhar, 2019).5 While I am unable to dis-

tinguish different types of peer effects, my results suggest that they remain powerful in reinforcing

long-term savings habits. Third, my findings on fee sensitivity highlight the potential salience of

transaction costs in financial services. Removing the fixed cost of opening an account has been

shown to have a modest effect on take-up and usage (see Dupas et al. (2018) for the recent review),

but the role of transaction costs is largely understudied.

The reminder of the paper is organized as follows. In the next section, I describe the study

context, intervention, and data. I outline the empirical strategy in Section 3. Sections 4 and 5

discuss the results on Bank savings and household outcomes, respectively. I discuss the cost-benefit

implications in Section 6 and conclude in Section 7.

2 Context and intervention

2.1 Formal financial access in the Philippines

Even though the microfinance sector in the Philippines is one of the more mature markets

in Asia, usage of formal financial services remains low among the poor. Global Findex data shows

a modest 4% growth of account ownership between 2011 and 2014, compared to the 13% growth

in the region and the 32% growth in developing countries. In 2014, the wealthiest 60% of Filipino

adults were more than twice as likely to own an account as the poorest 40%.

There are also large differences in the reported barriers to opening an account across income

groups. In particular, the bottom 40% of Filipino adults are significantly more likely than others

to cite high transaction costs (i.e., too costly or too far). In fact, according to the Central Bank,

37% of rural municipalities lacked banking offices with a physical presence and only 10% of rural

banks offered mobile transactions in 2015 (Central Bank of the Philippines). These figures illustrate

difficulties faced by the rural poor in accessing formal financial services.

Despite the high rate of mobile phone penetration in the Philippines, digital financial services

have so far played a limited role in closing the gap in financial access. Individuals with mobile money

without any bank account constitute 2.7% of adults, and this figure does not vary substantially by

income levels (Findex 2017).

5Kast et al. (2012) find that the information on peer performance without exerting peer pressure could
generate a substantial effect on savings accumulation. Using extensive social network data, Breza and
Chandrasekhar (2019) show that individuals save more when a peer who monitors her savings performance
has a stronger connection with her and when the peer is more socially connected.
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2.2 Research context

This study took place in the vicinities of two municipal towns in Laguna province, south of

metro Manila. The implementing Bank offers credit, savings, and insurance products to low-income

households across the country. Its flagship microfinance program offers individual-liability loans

ranging from $40-$1,100 (with the median loan amount of $141) and basic savings accounts to the

rural poor. Clients are organized into groups of 20-40 from the same village to form a microfinance

center. Historically, the Bank focused on providing productive credit to female microentrepreneurs.

Now, it lends to low-income households for a wide range of purposes and no longer monitors loan

usage. Members are also allowed to stay in the program as savers after three successful loan cycles.

In 2012, nearly 50% of microfinance members were savers without loans.

The Bank adopted mobile technology to increase operational efficiency with two specific goals

in mind. First, by reducing the cost of providing services, the Bank planned to increase the caseload

and profits per account officer and expand outreach in remote, underserved areas. Second, the Bank

saw an opportunity to increase its competitiveness in the crowded microfinance market by sharing

operational cost-saving with clients through reduced prices of credit and other products in the

future.

2.3 Intervention

2.3.1 Overview

Table 1 summarizes the changes in transaction processes under mobile banking. The program

allows members to access their own savings accounts using mobile phones. A member can deposit

and withdraw through a storeowner (cash point agent),6 who operates the store in a village center

every day. In exchange for increased convenience, mobile transactions incur small transaction fees

which increase stepwise with the transaction amount.

A member is required to open an ATM account at the Bank and register her mobile

phone. This account has no special feature besides flexible access through ATMs in town centers

near bank offices and a lower interest rate of 1.5% per annum, instead of the 2% offered on the

microfinance savings account. The ATM account was available for microfinance members before

the intervention, but few had previously opened one.

The introduction of mobile banking also affected loan policies. First, in the treatment areas,

the Bank disburses loan proceeds directly into the member’s savings account instead of releasing

in cash at a bank office. This saves the member a trip to the bank office and the need to physically

transport a large amount of cash, but she now has to pay a withdrawal fee to receive the proceeds

6To initiate a deposit, a member hands over cash to an agent. The agent then sends a text message to the
mobile platform to facilitate a fund transfer from her savings account to the member’s account. To initiate
a withdrawal, a member sends a text message (P1) to facilitate a fund transfer from her account to the
agent’s account. The agent releases cash upon receiving a confirmation text message. No mobile transfers
between accounts are allowed.
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Table 1: Summary of changes in transaction processes under mobile banking

Control Treatment
1. Savings policies

Deposit process
Cash deposit at center meetings or at 
bank branch Through village agent

Deposit fees

No direct fee, but contribution to 
remitter's travel expenses (avg. P5, 
or 11 cents)

Transaction fee of P4 (10 cents) for a 
deposit < P500 ($11).

Withdrawal process At bank branch during banking hours Through village agent or ATM

Withdrawal fees No direct fee

Transaction fee of P11 (24 cents) for 
a withdrawal < P1000 ($22) and 
SMS fee of P1 (2 cents)

Balance inquiry Passbook regularly updated Mobile inquiry for P1

Account type
Regular account with 2% interest per 
annum

ATM account with 1.5% interest per 
annum

2. Loan policies

Disbursement Cash disbursement in bank branch Disbursement into savings account

Repayment process Cash payment at center meetings
Mobile payment out of savings 
account or through village agent

Repayment fees

No direct fee, but contribution to 
remitter's travel expenses (avg. P5, 
or 11 cents)

SMS fee of P1 (for mobile payment) 
or transaction fee of P4 (for payment 
through village agent)

3. Other changes

Center meetings

1 hour on average 
(Payment/deposit collection, new 
bank services/products, business 
management, etc.)

30 minutes on average 
(New bank services/products, 
business management, etc.)

through an agent. Second, the member makes loan payments either out of a savings account using

a registered mobile phone for a regular texting fee of P1, or over the counter through an agent for

P4.

Finally, the Bank eliminated cash handling at center meetings upon the mobile banking

implementation, cutting the average meeting time from an hour to a half hour. In the control

group, one member is assigned to bring all cash payments to the bank office after each meeting,

and members who make deposits and loan payments pitch in to cover her travel expenses (i.e.,

transportation cost and snack allowance). In the treatment group, account officers no longer accept

cash payments, and all members are required to use mobile banking.
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2.3.2 Changes in transaction costs for members

Mobile banking significantly reduced transaction time for both deposits and withdrawals.7

An average mobile transaction at the store takes 10 minutes. This implies a 30% decline in trans-

action time for deposits (due to shorter meeting time) and a 70% decline for withdrawals.8 These

changes correspond to the opportunity cost saving of P17 and P43, respectively, using the provin-

cial minimum wage of P350/day(≈$7.78).

Financial cost also declined for most clients under mobile banking. During the study pe-

riod, 66% of deposit transactions were under P500 (≈$11) and charged P4 (≈8¢) in fees, slightly

lower than the average contribution toward the remitter’s travel expenses before the intervention.

Roughly 60% of withdrawal transactions were under P1,000 and charged P11 in fees, substantially

lower than the average one-way travel cost to the nearest bank office (P21). However, it is difficult

to estimate the precise financial cost-saving because most members withdraw at the bank office

when they have other reasons to be in town centers.

In the qualitative interviews, 15 out of 29 members with active accounts explicitly mentioned

that mobile banking was time-saving and more convenient. Some members reported spending less

time in center meetings while others mentioned the option value of mobile banking in cases of

emergency—they can access savings without having to travel to the town during banking hours.

On the other hand, five members indicated that they preferred the manual system because of mo-

bile banking fees. Overall, these interviews suggest that there was heterogeneity in members’ views

on the value of mobile banking, but the majority of members found it to be time- and cost-saving.

2.4 Conceptual framework

Traditional economic theories predict that reducing transaction costs would increase efficiency

and usage of financial services.9 In the presence of social and behavioral constraints, however, trans-

action costs may not always act as inefficient frictions, or they may not be accurately internalized.

• Costly withdrawals as a commitment feature: The literature on savings in developing

countries has shown that individuals face various control problems—self, other, and spousal—over

savings (Ashraf et al., 2006; Schaner, 2017). In such an environment, costly withdrawals may help

individuals overcome immediate constraints and achieve long-term savings goals. Making savings

more accessible through digitization may therefore increase overspending, leading to higher with-

7The figures are based on the data on time allocation of account officers and time spent on transactions
among members after the intervention.

8The Bank only processes in-branch transactions in bulk in the afternoons. A control member on average
spends more than an hour for a withdrawal transaction.

9For example, the Baumol-Tobin model of transaction costs shows that lower withdrawal costs for an agent
consuming a fixed amount of savings over his lifetime would lead to smaller and more frequent withdrawals
and higher average daily balances because of larger cumulative interest earnings (Baumol, 1952; Tobin,
1956). In practice, however, the latter effect is likely small in my study setting where the average savings
level is relatively low.
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drawals and lower balances.

• Rigid schedule of deposits and payments: Many microfinance programs offer a rigid sched-

ule of deposits and payments. This system is designed to lower the cost of payment collection for

the provider, but insights from behavioral economics suggest that it also benefits users by reducing

the cognitive burden of saving. Without a pre-determined day and time of transaction, flexible de-

posit opportunities require an active decision about when to make a deposit, potentially increasing

the cognitive cost of saving and lowering deposit frequencies and savings balances.10

• Peer effects of group banking: The communal banking system could encourage positive

financial behaviors through many forms of peer effects. Being observed, one may feel pressured to

save in order to maintain reputation (peer pressure). Observing the decisions of others, one may

learn the behavioral norm of the group and conform to it (peer information). Even in the ab-

sence of peer pressure and information, simply the presence of others could stimulate consciousness

and attention, facilitating the co-action effects (Zajonc, 1965). By removing cash handling from

meetings, mobile banking makes savings and payment decisions less visible to peers and lowers the

motivation to attend center meetings. These changes could disrupt the social architecture of group

banking and weaken the peer effects, reducing deposit frequencies and savings balances.

• Salience of transaction fees: In the control centers, the financial costs of transactions were

in the form of transportation fees. In the treatment centers, members were explicitly charged for

processing a transaction. Even though such fees are small in value, their explicit nature may in-

crease the salience of deposit costs, creating a new psychological barrier to making deposits.11 This

effect would also lower savings accumulation through reduced deposit frequencies.

These effect mechanisms do not provide cleanly distinguishable predictions for changes in

deposit and withdrawal behaviors. I will first assess the overall effects on savings at the Bank using

the administrative data, and then examine potential channels using the follow-up survey.

3 Experimental design

3.1 Randomization and timeline

The intervention took place in communities served by two bank offices located near the Bank’s

head office. The Bank first matched centers in pairs by account officer, travel time from bank office,

and loan performance, and then randomly selected one pair of centers for each of the seven account

officers in the study sample (Appendix B provides a detailed description of the sample selection).

The mobile banking treatment was randomly assigned within each center pair. The final sample of

this study consists of 575 active microfinance members in 14 centers as of September 2012.

10The power of planning in task completion has been empirically demonstrated in many contexts (Milkman
et al., 2012; Rogers et al., 2013).

11The empirical evidence on sensitivity to the salience of fees also exists in various contexts, including value-
added taxes for daily consumption goods, toll rates for drivers, and bank overdraft fees (Finkelstein, 2009;
Chetty et al., 2009; Stango and Zinman, 2014).
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Banking agents in seven treatment centers were recruited and trained in October-November

2012, and the mobile banking system was launched in January 2013. The Bank adhered to the

original treatment assignment for the first 15 months. In April 2014, it introduced mobile banking

in one of the bank offices, which affected three of the seven control centers in the study sample.

This was part of the larger roll-out: the Bank started introducing mobile banking in other areas

before the pilot evaluation was completed and mistakenly included the three control centers in this

roll-out.

3.2 Data

I use three sets of data to examine the effects of mobile banking. First, I use the administrative

data from the Bank, including the basic membership information and all savings transaction and

loan disbursement records between January 2012 and December 2014. I construct a balanced panel

of weekly savings and loan outcomes for all members in the study.12 Second, I use the survey data

collected by the Bank three months after the mobile banking implementation (Bank survey). This

survey gathered information on interactions among members, meeting attendance, and attitudes

toward center performance. Finally, I use the household survey data collected in July-August 2015

(follow-up survey). In this survey, I collected retrospective data on travel time, cost, and distance

to the center meeting and bank office locations to construct a measure of proximity to transaction

points. I also gathered information on current financial attitudes and conditions to analyze the long-

term effects of mobile banking. Out of the original sample of 575 members, I identified 521 who

still lived in the two municipalities of the study area and conducted the survey with 448 members

(a reach rate of 86%). There is no statistically significant difference between the treatment and

control centers in either the survey inclusion rate (90.9% in the control and 90.3% in the treatment

centers) or the survey completion rate (86.5% in the control and 85.2% in the treatment centers).

Even though women are somewhat more likely to complete the follow-up survey, I show in Appendix

Table A1 that there is no differential attrition by observable demographic characteristics.

3.3 Randomization verification and study sample

Table 2 presents differences in baseline characteristics between the treatment and control

groups. I report the results for the full sample in Panel A and for the subsample of members who

completed the follow-up survey in Panel B. Columns 1-4 show the average differences in weekly

savings and loan outcomes over 1 year prior to the intervention using a time-series model with week-

year and center-pair fixed effects. Columns 5-7 show the treatment-control differences in baseline

demographic characteristics using a cross-sectional OLS model with center-pair fixed effects. The

coefficients are neither quantitatively nor qualitatively distinguishable from zero, suggesting that

the experimental groups are well-balanced.

12If a member closed the account and dropped out of the program, all savings outcomes for the remaining
weeks are coded as zeros. Treating these observations as missing does not affect the results.
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Table 2: Randomization Verification

Winsorized Log value
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A. Full sample
Treatment 68.539 0.030 -0.006 -0.003 0.003 -0.009 -0.087 0.004 0.007

(238.548) (0.062) (0.024) (0.005) (0.054) (0.006) (0.692) (0.027) (0.068)
[0.907] [0.790] [0.924] [0.703] [0.981] [0.452] [0.928] [0.932] [0.960]

Control mean 2945.213 8.315 0.862 0.069 0.449 0.989 41.699 0.895 0.598
(standard deviation) (3200.55) (0.863) (0.345) (0.253) (0.497) (0.103) (12.092) (0.307) (0.491)

Number of observations 29,899 29,899 29,899 29,899 29,899 29,899 575 575 575
Panel B. Members who completed the follow-up survey

Treatment 74.421 0.033 -0.003 -0.003 0.008 -0.007 -0.104 0.011 0.006
(309.753) (0.085) (0.023) (0.003) (0.052) (0.006) (0.818) (0.019) (0.073)
[0.907] [0.828] [0.950] [0.601] [0.930] [0.492] [0.938] [0.746] [0.971]

Control mean 2900.501 8.301 0.867 0.072 0.489 0.992 42.885 0.904 0.642
(standard deviation) (3156.95) (0.861) (0.339) (0.259) (0.500) (0.091) (12.103) (0.296) (0.480)

Number of observations 23,359 23,359 23,359 23,359 23,359 23,359 448 448 448

Center-pair fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Week-year fixed effects Yes Yes Yes Yes Yes Yes No No No

Weekly savings and loan outcomes Demographic characteristics

This table reports the pre-intervention differences in savings outcomes and demographic characteristics between the experimental groups. Columns 1-5 report
the average treatment-control differences in Bank savings outcomes over one year prior to the intervention, estimated using Equation 1 where Post = 0 for all
observations. Columns 6-8 report the cross-sectional differences in member characteristics at baseline. Average daily balance in Column 1 is winsorized at
the 99th percentile within each week; the log value of daily average balance in Column 2 uses the natural log transformation. Active loan indicates any
oustanding loan. Active savings account indicates at least one deposit or withdrawal within the previous 90 days. I report the standard error clustered at the
center level in parenthesis and the wild bootstrap p-values in braket under each coefficient. Regular borrower is defined as those who had any active loan
over 6 months prior to the introduction of mobile banking. 

Average daily balance Deposit 
likelihood

Withdrawal 
likelihood

Active 
savings 
account Age Female

Regular 
borrower

Active 
loan
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Control means reported at the bottom of each panel illustrate the sample characteristics. A

majority of the sample members are women, and forty percent are savers who had no active loan for

at least six months prior to the intervention. The average savings balance of P3,023 (≈ $67) equals

1-2 weeks’ worth of microenterprise sales among typical Bank members in this area. Members

generally had a regular deposit habit at baseline—in an average week, 86% of members made a

deposit and 7% withdrew from the account.

Appendix Table A2 reports additional baseline characteristics of the study sample, gathered

retrospectively in the follow-up survey. Most members have relatively easy access to the center

meeting location: an average member lives within 1km of the center and it takes 11 minutes to

travel. Bank offices are farther away: The average one-way trip takes 24 minutes and costs P21,

implying that a trip to the bank office involves multiple jeepney and tricycle rides. Even though

the mean distance to the bank office is lower for the treated members, the proximity index—index

of time, distance, and cost to the transaction points—is not significantly different between the

experimental groups.

3.4 Empirical specifications

To assess the impact of mobile banking on savings outcomes at the Bank, I estimate the

following difference-in-difference model:

Yicmt = α+ β(Tc · Post) + γTc + δt + θm + εicmt (1)

where i denotes the individual, c the center, m the center pair, and t the week-year. Tc is the

center-level treatment indicator, Post is the indicator for post-intervention weeks, δt are the time

fixed effects, and θm are the center-pair fixed effects. The standard errors are clustered at the

center level. Since the random assignment ensures that Tc is uncorrelated with the error term,

β measures the unbiased intent-to-treat (ITT) effect of mobile banking, the average difference in

the post-intervention outcome between the treatment and control centers compared to the average

difference before the intervention.

The Bank introduced mobile banking in three out of seven control centers in April 2014. To

take this into account and examine the effects of exposure to mobile banking, I also estimate the

following 2SLS model:

Yicmt = α2 + β2Mct + γ2Tc + δt2 + θm2 + εicmt (2)

where Mct indicates centers with mobile banking at time t. This variable takes the value of 1 for

all post-intervention weeks in treated centers and for post-April 2014 weeks in the three control

centers that received mobile banking. In the first stage, I regress Mct on the interaction between
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the original treatment assignment and the indicator for post-intervention weeks:

Mct = α1 + β1(Tc · Post) + γ1Tc + δt1 + θm1 + vicmt (3)

Tc ·Post is the excluded instrument. The identifying assumption here is that the average change in

the outcome I observe operates only through the adoption of mobile banking. The treatment-on-

the-treated coefficient β2 identifies the local average treatment effect (LATE), or the causal effect

of mobile banking among complying centers. I report the estimates on β2 in Appendix Table A3.

Equation 1 estimates the average treatment effect over two years. I also examine the changes

in savings outcomes over time by modifying Equation 1 and replacing β(Tc · Post) with a vector
8∑

q=1
βq(Tc ·Postq), where Postq denotes the post-intervention quarter (1 = 1st quarter of 2013, 2 =

2nd quarter of 2013, etc.). The quarterly treatment effects estimated in this model are reported in

Appendix Table A4.

Finally, to measure the impact of mobile banking on household behaviors, I compare the

post-intervention outcomes of interest in the following cross-sectional OLS model:

Yicm = α+ βTc + θm + εicm (4)

where Yicm is the survey outcome for individual i.

3.5 Small cluster tests

With only seven pairs of centers in the sample, clustered standard errors may be subject to the

few-cluster bias. To address this concern, I use three methods of inference. First, I calculate wild

cluster bootstrap p-values. Wild cluster bootstrap allows inferences for small cluster samples by

applying cluster-specific weights to the sample residual vectors in each bootstrapping iteration, most

commonly using the Rademacher distribution.13 Second, I use randomization inference and test

the null hypotheses using the distribution of the estimates obtained from 27 = 128 permutations of

random assignment within seven matched pairs of centers (Rosenbaum, 1996; Greevy et al., 2004).

Note that randomization inference produces somewhat conservative p-values when the total number

of permutation is relatively small: with 128 permutations, p-values will be in increments of 1/128

= 0.0078. Third, I take advantage of the long time-series transaction data in the analysis of savings

outcomes at the Bank and use the t-statistic approach developed by Ibragimov and Müller (2010).

For this inference, I first estimate the change in the outcome after the intervention for each cluster

and then obtain p-values using the t-test for two-paired sample mean comparisons with 6 degree of

freedom.14 I present wild bootstrap p-values using 5,000 bootstrap repetitions in the main tables

13Rademacher weights use +1 at probability 1/2 and −1 at probability 1/2. Since the weights are applied
at the cluster-level, there are 214 = 16, 834 resampling variations in my sample.

14Ibragimov and Müller (2010) show that this method produces correct inferences even in the presence of
serial correlations across time periods.
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and report all the test results in Appendix Table A9, confirming that three methods yield similar

p-values.

Figure 1: Trends in average daily balance: treatment vs. control centers

The solid red line follows the changes in weekly savings balance for the treatment centers and the blue
dashed line follows the control centers. Gray shaded areas represent standard errors. Mobile banking was
implemented in January 2013 (first vertical line), and three control centers received mobile banking in April
2014 (second vertical line).

4 Effects on savings and loan outcomes at the Bank

4.1 Average impact on Bank savings and loan usage

Figure 1 provides the visual comparison of the trends in savings between the treatment and

control centers. Before January 2013, the trends of the two groups closely follow each other. The

average daily balance observed for the treatment centers starts falling behind immediately after

the mobile banking implementation. Thereafter, the trend in the control group breaks in April

2014 when three out of seven control centers received mobile banking. In July 2014, a typhoon

affected the study area. Even though 50% of the treated members and 44% of control members

reported this event as an economic shock to the household in the follow-up survey, there is no visual

indication of a change in the savings trends.

I formally estimate the causal effects of mobile banking using Equation 1. Table 3 Panel

A presents the estimates of β for the first fifteen months before mobile banking was introduced to

three control centers. The results confirm the visual trends in Figure 1. The intervention resulted

in a 20% decline in average daily balances—the estimates are consistent between Columns 1 and

2, the winsorized value at the 99th percentile within each week and the natural log value, respec-

tively. The decline in average daily balances is accompanied by a 25% decline in the likelihood of
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Table 3: Impact on Bank savings and loan outcomes
Sample: Full sample

Winsorized Log value

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

Panel A. ITT estimates on the effect over 15 months
Treatment x Post -622.878** -0.220 -0.188*** 0.011* 0.036* -0.019

(221.976) (0.119) (0.033) (0.005) (0.017) (0.025)
[0.022] [0.115] [<0.001] [0.068] [0.051] [0.509]

Number of observations 66,124 66,124 66,124 66,124 66,124 66,124
Control mean (post-intervention) 3220.136 8.214 0.803 0.073 0.390 0.933

Panel B. ITT estimates on the effect over 24 months
Treatment x Post -681.164** -0.206 -0.198*** -0.003 0.013 -0.036

(267.389) (0.133) (0.037) (0.005) (0.022) (0.030)
[0.030] [0.172] [0.001] [0.594] [0.598] [0.272]

Number of observations 88,549 88,549 88,549 88,549 88,549 88,549
Control mean (post-intervention) 3170.870 8.126 0.768 0.076 0.396 0.910

Week-year fixed effects Yes Yes Yes Yes Yes Yes
Center-pair fixed effects Yes Yes Yes Yes Yes Yes

This table presents the treatment effects on savings and loan outcomes at the Bank (ß in Equation 1).  Average daily 
balance in Column 1 is winsorized at the 99th percentile within each week; the log value of daily average balance
in Column 2 uses the natural log transformation. Active loan indicates members with any oustanding loan. Active 
savings account indicates at least one deposit or withdrawal within the previous 90 days. The sample for Panel A
excludes the data after April 2014 when mobile banking was introduced to three out of seven control centers. I
report the standard error clustered at the center level in parenthesis and the wild bootstrap p-value in bracket under
each coefficient. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate *10%, **5%, and
***1% significance levels using two-sided wild bootstrap p-values. 

Active 
savings 
account

Average daily balance
Deposit 

likelihood
Withdrawal 
likelihood

Active 
loan 

deposits.15 Panel B presents the treatment effects over 24 months. The estimates on average daily

balances and the likelihood of deposits change little but are likely attenuated due to the mobile

banking expansion into three control centers in later months. In Appendix Table A3, I show that

the LATE estimates over 24 months are 20% larger than the 15-month estimates.

The cumulative distribution of average daily balances shows that the average treatment ef-

fects are not driven by a small number of high savers. Appendix Figures A1 plot the cumulative

distribution functions by treatment assignment (a) one year prior to the intervention, (b) 15 months

15Note that the changes in the loan disbursement and payment policies under mobile banking mechanically
affect the deposit and withdrawal outcomes in the treatment centers. To account for this, I construct
adjusted measures comparable between the treatment and control centers. Deposit likelihood indicates
the weeks in which a member makes excess deposits beyond loan and insurance payments, and withdrawal
likelihood indicates the weeks in which a member withdraws beyond loan proceeds disbursed within the
previous four weeks.
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after the intervention, and (c) 24 months after the intervention. The gap between the treatment

and control groups is particularly visible in Figure 3b and becomes somewhat smaller after the

contamination.

4.2 Quarterly effects on Bank savings and loan usage

I next examine the treatment effects over time. Appendix Table A4 reports the estimates

on quarterly treatment effects, βq from Equation 4. I highlight four noteworthy points. First, the

changes in the average daily balance and the likelihood of deposits gradually grow over the first

year, confirming that the persistent decline in savings coincides with declining deposit frequency.

By the end of the first fifteen months, deposit frequency fell by 23 percentage points, or 33% of the

control mean, and the average daily balance declined by P806, or 28%.

Second, the gradual decline in deposit frequency rules out the possibility that the declining

savings was simply driven by members who dropped out immediately upon mobile banking imple-

mentation and stopped using the account at once. In fact, Column 6 shows no immediate effect on

the likelihood of having an active savings account, which is defined by any deposit or withdrawal

transaction over the previous 90 days. The dropout rate during the study period was relatively

low—40 out of 575 clients (7%) closed the account over two years. The rate in the treatment

centers is somewhat higher (8.4% as opposed to 5.4% in the control group), but this difference is

not statistically significant, nor can it explain the observed treatment effects over time.

Third, deductions of transaction fees only partially explain the observed decline in savings.

An average member paid P272 in transaction fees over the first five quarters, including the fees

for deposits, withdrawals, and balance inquiries. This only accounts for one third of the savings

decline during the same time period.

Finally, there was a large but brief positive treatment effect on withdrawals. In the first

post-intervention quarter, the likelihood of withdrawals increased by 4.9 percentage points, 50% of

the control mean. This is unlikely to be an optimal adjustment in account usage under reduced

withdrawal costs, given the brevity of the effect. Anecdotally, many clients tried a mobile with-

drawal transaction in the first few months to test the new technology and ensure that they could,

in fact, withdraw through an agent or an ATM machine.

4.3 Heterogeneous impact by proximity to baseline transaction points

The declines in account usage and savings balances over time suggest that the potential

benefits of increased convenience under mobile banking were not large enough to encourage account

usage. To further investigate this surprising result, I next examine heterogeneity in impact by

differential change in increased convenience. Even though the intervention reduced the transaction

time equally across all members, the value of a marginal increase in convenience may have been

relatively small for members who lived close to, and thus had easier access to, transaction points at
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baseline (i.e., center meeting and bank office locations). As a consequence, members may respond

differently to the introduction of mobile banking.

I construct the measure of proximity to baseline transaction points using the retrospective

data collected in the follow-up survey on the time, distance, and financial cost of traveling to the

nearest bank office and center meeting location in 2012.16 I take the first principal components of

the quartile indicators of these measures17 and identify “nearby” members as individuals with the

below-median score within each center pair.

A major caveat of this analysis is that center meeting and bank locations are endogenous

decisions of the Bank. Members who live near transaction points may be different in important

ways from those who live far away. I regress measures of proximity to transaction points on baseline

characteristics to gain insights on this point. Appendix Table A5 shows that there are no systematic

correlations between the proximity index and observable characteristics, even though members near

transaction points are somewhat more likely to have secondary school education. Higher education

may be correlated with higher economic capacity and opportunity costs, but I find no correlation

with the member’s economic and financial characteristics.

To estimate the heterogeneous impact on Bank outcomes, I modify Equation 1 and interact

Tc with the indicator for members close to baseline transaction points:

Yicmt = α+ β(Tc · Post) + βn(Tc ·Near · Post) + φ(Near · Post)

+γTc + γn(Tc ·Near) + ηNear + θm + δt + vicmt

(5)

where Near denotes a member with the proximity index below median.

Table 4 presents the estimates on β, βn, φ, and η. There are large and significant heteroge-

neous effects by proximity to transaction points. Columns 1 and 2 show that an average member

near transaction points in the treatment group saved nearly 30% less than her counterpart in the

control group. The monetary value of the total effect (298 + 766 = P1,064) equals several days’

worth of sales for a typical microentrepreneur. Note that the negative coefficient for the likeli-

hood of withdrawals on the interaction term suggests that mobile banking did not reduce savings

accumulation by making withdrawals too easy. In fact, Columns 3-6 show that mobile banking

generally reduced usage of financial services at the Bank for this subgroup of members. The like-

lihoods of deposits, withdrawals, active loans, and savings accounts fell by 32%, 28%, 9% and 8%,

respectively. These effects are quantitatively and qualitatively significant.

I test the persistence of the heterogeneous effects by plotting the quarterly treatment effects

separately for members close to and far from baseline transaction points. As shown in Figures A2(a)-

16The data shows that only 6.5% of respondents moved after 2012 (6.5% in the treatment and 6.4% in the
control centers). The recall bias therefore is likely small.

17I use quartile indicators instead of standardized values to construct the PCI because many respondents
had a difficulty estimating the exact distance and time. Using quartile indicators significantly improves
the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy.
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Table 4: Heterogeneous impact on Bank savings and loan outcomes
by proximity to transaction points

Sample: Members who completed the follow-up survey

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

Treatment x Post -298.336 0.067 -0.114** 0.009 0.056 0.015
(174.266) (0.187) (0.035) (0.007) (0.042) (0.040)

[0.124] [0.730] [0.011] [0.204] [0.214] [0.744]

Treatment x Near x Post -765.843*** -0.579** -0.161*** -0.029*** -0.097** -0.089*
(242.431) (0.223) (0.048) (0.007) (0.041) (0.046)

[0.009] [0.022] [0.005] [0.001] [0.045] [0.094]

Near x Post 188.599 0.268 0.055 0.017 0.025 0.048
(173.355) (0.163) (0.027) (0.005) (0.029) (0.039)

[0.419] [0.199] [0.128] [0.000] [0.446] [0.300]

Near 265.103 0.133 0.023 0.009 0.127 0.020
(449.650) (0.152) (0.037) (0.006) (0.065) (0.014)

[0.588] [0.406] [0.587] [0.119] [0.117] [0.218]
Total effect for Near
Wild-bootstrap p-value 0.014 0.003 <0.001 0.007 0.059 0.047

Number of observations 69,055 69,055 69,055 69,055 69,055 69,055
Control mean (post-intervention) 3120.233 8.145 0.796 0.083 0.454 0.927
Week-year fixed effects Yes Yes Yes Yes Yes Yes
Center-pair fixed effects Yes Yes Yes Yes Yes Yes

Active 
savings 
account

This table presents the heterogeneous treatment effects on savings and loan outcomes at the Bank by proximity to
transaction points. Near  indicates below-median index of self-reported travel cost, time, and distance to center meeting and 
bank office locations within each center pair. Average daily balance in Column 1 is winsorized at the 99th percentile
within each week; the log value of daily average balance in Column 2 uses the natural log transformation. Active loan
indicates any oustanding loan. Active savings account indicates at least one deposit or withdrawal within the previous 90
days. I report the standard error clustered at the center level in parenthesis and the wild bootstrap p-value in bracket under
each coefficient. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate *10%, **5%, and ***1%
significance levels using two-sided wild bootstrap p-values. 

Average daily balance
Deposit 

likelihood
Withdrawal 
likelihood

Active
loan Winsorized Log value

(f), the treatment effects for members close to transaction points (red solid line) are consistently

more negative than the effects for members far from transaction points (blue dashed line). Figures

A2(c)-(d) show a steady and increasingly larger decline in deposit frequencies among members near

transaction points, but no large increase in the likelihood of withdrawals, even initially, for those

members. Furthermore, Figures A2(e) and (f) indicate that the intervention did not immediately

decrease active loan and savings accounts. Taken together, the decline in savings among members

near transaction points is triggered by a steady decline in deposit frequency.
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4.4 Impact on loan performance

I next examine the treatment effects on the loan payment behavior. It is difficult to obtain

robust estimates on changes in loan performance because only 40% of members had an active loan

in any given week, and incidences of late payments and pastdue loans are low. Thus, for this

analysis I generate aggregate loan performance figures over 155 post-intervention weeks for each

member and estimate the treatment effects on the proportions of weeks with arrears and average

daily value of non-performing loans (NPLs) in a cross-sectional OLS model.18 Table 5 Columns 1-2

show that the intervention doubled late payments. The effects are equally large for members close

to, and far from, transaction points. A persistent, qualitatively large increase in the likelihood of

NPLs suggests that members are not simply taking advantage of flexible payment schedules, but

that late payments accumulate and turn into NPLs, riskier arrearage. In addition, the statistically

insignificant but large coefficient on the value of NPLs (Column 5) implies that the volume of

NPLs in treatment centers more than doubled over two years, and this effect is largely driven by

members near the transaction points, the same group of members who saw a large decline in savings

balances.19 Even though the rates of pastdue loans remained low at < 1% in both treatment and

control centers, these results may have implications for the cost of loan management and the overall

cost efficiency of the Bank’s operation.

4.5 Effect mechanisms

The findings so far show that mobile banking lowered savings accumulation among members

near transaction points through a persistent decline in deposit frequency. Based on the key program

features and the conceptual framework outlined in Section 2.4, I investigate three mechanisms for

declined deposit frequency.

1. Procrastination channel: Flexibility of deposits increases the cognitive burden of making

regular deposits, and thus procrastination tendency in depositing. I measure the awareness

of procrastination using an indicator for members who agreed to the following statement in

the follow-up survey: I tend to procrastinate on financial obligations, for example, saying ‘I

will save or pay tomorrow’.20

2. Fee sensitivity channel: The introduction of transaction fees discourages deposits because

of increased perceived deposit costs, measured by the likelihood of agreeing to the following

18Non-performing loans are defined by the Central Bank of the Philippines as loans with arrearage of at
least 10% of receivable balance.

19An increase in NPLs does not appear to drive the observed savings decline. I show in Section 4.6 that the
treatment effect on savings is no larger for borrowers than for savers.

20I’m agnostic about whether behavioral characteristics are stable or changeable over time. I am simply
testing for the change in awareness (or salience) of one’s procrastination problems conditional on one’s
innate characteristics.
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Table 5: Impact on loan performance
Sample: Full sample/Members who completed the follow-up survey

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

Treatment 0.025** 0.034*** 0.016* 0.019** 40.170 15.953
(0.007) (0.008) (0.005) (0.005) (21.765) (34.689)
[0.020] [0.005] [0.061] [0.014] [0.283] [0.722]

Treatment x Near -0.014 -0.003 63.978
(0.013) (0.009) (52.735)
[0.324] [0.726] [0.264]

Near 0.009 0.006 -16.691
(0.007) (0.006) (39.353)
[0.282] [0.386] [0.944]

Total effect for Near
Wild-bootstrap p-value 0.126 0.111 0.068

Number of observations 575 448 575 448 575 448
Control mean 0.020 0.020 0.013 0.013 28.340 28.340
Center-pair fixed effects Yes Yes Yes Yes Yes Yes
This table reports the OLS estimates for the treatment effects on post-intervention loan outcomes at the
Bank. Non-performing loans are defined as loans with arrearage of at least 10% of receivable balance.
Near indicates below-median index of self-reported travel cost, time, and distance to center meeting and
bank office locations within each center pair. I report the standard error clustered at the center level in
parenthesis and the wild bootstrap p-value in bracket under each coefficient. Wild bootstrap uses
Rademacher weights and 5000 replications. Stars indicate *10%, **5%, and ***1% significance levels
using two-sided wild bootstrap p-values. All regressions use fixed effects for center-pair and control for 

Average daily value of
non-performing loans

Proportion of weeks with
any arrears

Proportion of weeks with
non-performing loans

statement in the follow-up survey: I avoid making frequent bank deposits because it’s costly

to travel to the bank and to transact.

3. Group defection channel: Removing cash handling undermines the role of center meetings,

which weakens group cohesion and the peer effects of group banking. To measure group

defection, I take the principal component of the following indicators collected in the Bank

survey which took place three months after the introduction of mobile banking:21

i. I sometimes attend to my business and/or chores instead of attending center meetings.

ii. Even if I have no plan of taking out a loan, weekly payment status of other members

in my center is important to me.

iii. It is important that a new member who joins the center has good recommendations

from my friends.

iv. Any interaction with the center members in the last seven days

v. Any interaction with the bank staff in the last seven days

These mechanisms are not mutually exclusive. The goal of this analysis is not to isolate the causal

21I first recode the responses so that each variable indicates a higher level of group defection.
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effect of each channel, but to assess whether the data provides consistent support for any or some

of the channels.

Table 6: Effect channels: procrastination, fee sensitivity, and group defection channels
Sample: Members who completed the follow-up survey

Dependent variable:

Data:
(1) (2) (3) (4) (3) (6)

Treatment 0.005 -0.034 0.118* 0.012 0.214** 0.038
(0.035) (0.036) (0.038) (0.060) (0.092) (0.107)
[0.913] [0.444] [0.057] [0.873] [0.040] [0.786]

Treatment x Near 0.086 0.225** 0.387**
(0.065) (0.095) (0.142)
[0.227] [0.045] [0.015]

Near -0.051 -0.095 -0.348**
(0.040) (0.066) (0.104)
[0.298] [0.240] [0.022]

Total effect for Near
Wild-bootstrap p-value 0.504 0.013 0.003

Number of observations 448 448 448 448 448 448
Control mean 0.275 0.275 0.445 0.445 0.000 0.000
Center-pair fixed effects Yes Yes Yes Yes Yes Yes

Aware of 
procrastination 

tendency
Avoid deposits 

due to costs
Group defection 

index

This table reports the effects of mobile banking on self-reported procrastination tendency, fee sensitivity, and group
defection. Aware of procrastination tendency indicates individuals who agreed to the statement: I tend to
procrastinate on financial obligations, for example saying `I will save/repay tomorrow'. Group defection index is the
first principal component score of self-reported meeting attendance delinquency, low perceived importance of center 
performance, and lack of interactions with other members and bank staff. Near indicates below-median index of
self-reported travel cost, time, and distance to center meeting and bank locations within each center pair. I report the
standard error clustered at the center level in parenthesis and the wild bootstrap p-value in bracket under each
coefficient. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate *10%, **5%, and ***1%
significance levels using two-sided wild bootstrap p-values. All regressions use fixed effects for center-pair and
control for the log of  bank savings at baseline.

(2.5-year follow-up) (2.5-year follow-up) (3-month follo-up)

In Table 6, I present the treatment effects on procrastination tendency, fee sensitivity, and

group defection. The estimates on individual components of the group defection index are reported

in Appendix Table A7.

The results support the fee sensitivity and group defection channels, but not the procrasti-

nation channel. Columns 1-2 show that mobile banking did not increase the awareness of procras-

tination in financial behaviors either on average or differentially for those near transaction points.

In contrast, mobile banking has increased the likelihood of avoiding frequent deposits due

to costs for those near the transaction points. The magnitudes of the coefficients imply a 67%

increase in the likelihood that these members avoid deposits due to transaction costs under mobile
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banking. Consistent with this finding, a number of members mentioned transaction fees as the

reason for preferring the old system in qualitative feedback discussions. MFS agents chosen for

this program were located near the center meeting locations (original deposit transaction points),

and mobile transaction fees were small and not significantly different from the contribution to the

remitter’s travel expenses in the control group. Nevertheless, it is plausible that per-transaction

fees increased the perceived cost of transaction among those who had easy access to transaction

points at baseline.

Turning to Columns 5-6, the results indicate significant increase in group defection under

mobile banking. This increase is, again, largely driven by members near transaction points. In

Appendix Table A7 Panel B, I show that the effects are particularly strong for the index compo-

nents that directly indicate attitudes toward center performance (Columns 1-3). Mobile banking

increased the likelihood of nearby members reporting that they skip center meetings and that the

reputation and the payment status of other members very important.

It is unclear ex-ante why the effect on group defection would vary by proximity to transac-

tion points. In my data, members near transaction points in the control group presented stronger

connection to their microfinance groups (Table 6 Column 6 and Appendix Table A7). Intuitively,

center cohesion may grow stronger when members live physically closer to other members and

bank locations. The Bank may also strategically place center meetings in areas with more socially

connected households.22 Regardless, it is likely that the members with stronger center connec-

tions benefited more from the peer effects of group banking, and therefore were also adversely

affected by the weakened role of center meetings. The positive correlation between proximity to

transaction points and usage of bank services in the control group, shown in Table 4, corroborates

this narrative. Of course, without a random variation in center connection, I cannot formally test

whether declined account usage was mediated by group defection. However, data on group defec-

tion components were collected only three months after the introduction of mobile banking when

the treatment effect on deposit frequency was not largely different for members near and far from

transaction points (illustrated in Figure A2c). Taken together, my findings suggest that digitization

weakened the role of center meetings and resulted in group defection, which in turn led to declines

in deposit frequency and savings accumulation. Heterogeneity by proximity to transaction points

in part captures the differential effects by group connection at baseline.

Finally, it is worth noting that the decline in deposit frequency among members far from

transaction points is not driven by any of the three channels explored here. Instead, mobile bank-

ing appears to have changed the norm of expected deposit behavior. The 3-month Bank survey

asked members how important it was to make a deposit every week. Nearly 98% of all respon-

dents agreed that it was important, but treated members were 11 percentage points less likely to

strongly agree (Appendix Table A7, Column 6). This effect is large and significant regardless of the

22It is common to hold center meetings in the house of a center official, often a trusted and well-connected
member of the community. And members near transaction points often come to meetings early to set up
the meeting space and sometimes even to fetch members who are late or delinquent.
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proximity to transaction points, suggesting that mobile banking generally loosened the discipline

to deposit weekly. This, however, affected neither the overall deposit amount (Appendix Table A6,

Columns 1 and 2) nor savings balances for members living far. Thus, treated members far from

transaction points made less frequent but larger deposits to maintain their savings.

4.6 Alternative explanations for the decline in Bank savings

There are several other changes under mobile banking that could have triggered the decline

in deposits and savings. First, I revisit the changes in the loan policies. It is plausible that

loan disbursement into a savings account reduced deposit frequency because members maintained

savings by keeping loan proceeds in the account instead of saving cash income. I show in Appendix

Table A8 that this was not the case. Columns 1-3 report the heterogeneous treatment effects on

savings balances and deposit likelihood by borrowing status at baseline.23 There are no significant

differences in the treatment effects on the average daily balance and weekly deposit likelihood

among borrowers and non-borrowers. These results support that the decline in deposit frequency

was not driven by changes in loan policies.

Second, members had to adopt a new technology to continue using the savings account.

Despite high mobile phone penetration in the Philippines, digital financial services, such as mobile

money and internet banking, are not prevalent among the rural poor. Anecdotally, many members

had expressed concerns about having to use a mobile phone for transactions. However, my findings

provide no evidence that the technological barrier contributed to declining savings accumulation.

Mobile banking initially resulted in an increase, not a decrease, in withdrawal transactions, which

members were required to initiate by sending an SMS. Furthermore, mobile phone ownership is

balanced between members near and far from transaction points (72.7% and 74.2%, respectively).

Technological barriers, therefore, cannot explain the large differential effects by access to transaction

points. In fact, the members with low mobile literacy, defined by no ownership of mobile phone and

lack of knowledge on how to send an SMS in 2012, are no less likely to deposit and maintain savings

balances under mobile banking than those with high mobile literacy, as reported in Appendix Table

A8 Columns 4-6. The lack of personal mobile phone ownership and unfamiliarity did not prevent

the adoption of mobile banking in my setting, where mobile phone literacy in the general population

is high.24

Lastly, mobile banking members were required to open an ATM account with a lower interest

rate. In theory, it is possible that the lower interest rate reduced the motivation to save. It is

unlikely, however, that members reacted to a small change in the interest rates between the two

types of savings accounts. For a mean balance of P3220, the difference in a half percentage point

in the per annum interest rate implies a difference in the annual interest earning of P16. For such a

23The loan status is relatively stable before and after the intervention: 85.8% of borrowers during the
intervention are borrowers at baseline.

24Qualitative accounts suggest that members without mobile phones relied on their family members and
mobile banking agents to make the transactions for them.
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small difference in the interest earning to generate 20% decline in savings, they would have to have

an extremely long time horizon for financial decision-making. Furthermore, in the open feedback

gathered at the end of the follow-up survey, not a single respondent brought up the interest rate of

the ATM account as an issue,25 while a number of respondents complained about transaction fees.

5 Implications for household financial behaviors

In this section I provide exploratory insights on the implications of mobile banking for house-

hold financial conditions. My results here are suggestive at best given the low statistical power

I have in cross-sectional comparisons of outcomes collected in the follow-up survey. I focus my

investigation around three questions. First, how does mobile banking affect household savings and

borrowing portfolios? This question is particularly important for treated members close to transac-

tion points who reduced account usage at the Bank. Second, does mobile banking affect economic

activities either through changes in savings accumulation or through easier savings access? Recent

studies suggest a positive link between access to a liquid savings account and household economic

capacity (Callen et al., 2019; Schaner, 2018; Dupas and Robinson, 2013). It is thus important to

view my findings on Bank savings together with the overall changes in household financial and

economic portfolios. Third, does mobile banking, and the resulting decline in savings at the Bank,

affect informal risk-sharing arrangements?

5.1 Household financial and economic portfolios

Table 7 Columns 1-6 present the treatment effects on self-reported household savings amounts

and the volume of loans taken out over six months prior to the survey.26 I report the average

effects in Panel A and heterogeneous effects by proximity to transaction points in Panel B. First,

I note that the treatment effect on self-reported savings at the implementing Bank (Column 1) is

quantitatively consistent with the earlier analysis of the administrative data. The point estimate

of -992 is somewhat larger but comparable to the average quarterly effects in the second year of

intervention (Appendix Table A4 Column 1).

Second, Columns 2-4 suggest that the intervention affected the overall savings portfolio of the

households. For members far from transaction points at baseline, there is an indication for increased

informal savings, but no effect on total household savings. This is intuitive even though the effects

on noisy savings measures are insignificant: digitization reduced the frequency of deposits but did

not affect the overall balance at the Bank. These members have had to keep cash somewhere

25This is consistent with the findings of Karlan and Zinman (2018), who studied the savings price sensitivity
in a similar context in the rural Philippines. They found that a variation in savings interest rates within
1-2 percentage points of the prevailing rate affects neither the take-up nor the usage of the savings account.

26Savings and loan outcomes are winsorized at the 99th percentile. The estimates for the log values of the
same outcomes are less precise but generate qualitatively consistent results.
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Table 7: Impact on household financial and economic portfolios
Sample: Members who completed the follow-up survey

At the Bank

At other 
formal 

institutinos

Informal 
(home/ 

RoSCAs) Total Formal
Friends/
informal Total

Self-
employed

Salaried 
work

Casual 
work

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Panel A. Average effects

Treatment -992.942 -1538.153 645.338** -1925.929 -836.234 1087.077* 296.897 -0.027 0.020 0.016 -0.028
(401.812) (791.170) (210.488) (1161.889) (443.355) (412.895) (595.371) (0.024) (0.025) (0.027) (0.040)

[0.128] [0.148] [0.017] [0.352] [0.249] [0.070] [0.737] [0.490] [0.649] [0.722] [0.648]

Panel B. Heterogeneous effects by proximity to transaction points
Treatment 97.591 -777.155 761.265 72.571 -642.049 713.220 31.244 0.023 0.006 0.029 0.061

(437.570) (940.521) (452.516) (1313.281) (698.292) (513.589) (962.141) (0.035) (0.030) (0.024) (0.051)
[0.849] [0.563] [0.193] [0.965] [0.435] [0.293] [0.981] [0.581] [0.857] [0.332] [0.332]

Treatment x Near -2305.271*** -1625.784 -230.726 -4223.839** -496.884 729.473 396.601 -0.107 0.028 -0.026 -0.192**
(691.820) (1175.753) (649.666) (1853.941) (1237.904) (718.689) (1376.255) (0.063) (0.053) (0.040) (0.083)

[0.002] [0.171] [0.732] [0.025] [0.710] [0.348] [0.772] [0.134] [0.632] [0.522] [0.041]

Near 2006.030 2178.285 60.040 4230.719** 1635.008 216.083 2024.286 0.059 0.008 -0.012 0.127*
(594.234) (1067.796) (308.888) (1568.893) (922.601) (578.399) (1093.702) (0.053) (0.032) (0.032) (0.063)

[0.007] [0.059] [0.856] [0.018] [0.129] [0.689] [0.128] [0.381] [0.838] [0.713] [0.094]
Total effect for Near
Wild-bootstrap p-value 0.005 0.047 0.113 0.053 0.184 0.055 0.493 0.128 0.578 0.961 0.121

Number of observations 448 448 448 448 448 448 448 448 448 448 448
Control mean 3196.463 2837.514 1206.633 7240.610 4185.459 1430.046 5776.055 0.532 0.151 0.133 0.610
Center-pair fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
This table reports the impact of mobile banking on household savings and economic activities reported in the 2.5-year follow-up survey. Near indicates below-median index of self-
reported travel cost, time, and distance to center meeting and bank office locations within each center pair. I report the standard error clustered at the center level in parenthesis and the wild
bootstrap p-value in bracket under each coefficient. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate *10%, **5%, and ***1% significance levels using two-
sided wild bootstrap p-values. All regressions use fixed effects for center-pair and control for the log of bank savings at baseline.

Household savings and loan amount (winsorized at 99%) Economic profile

Savings Loans over six months Main occupation in the last 12 months
Any 

household 
enterprise
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else to make larger, less frequent deposits. In contrast, members near the transaction points

saw reductions in savings at the Bank as well as other formal institutions. As a result, the to-

tal household savings significantly declined for the treated members near transaction points: the

coefficients in Column 4 suggest a nearly 30% decline in household financial assets.

Furthermore, treatment effects on loans over six months suggest the possibility of loan sub-

stitution from formal to informal loans among members near transaction points. While effects are

not statistically significant, coefficients suggest a quantitatively substantial reduction in the volume

of formal loans, and an even larger increase in informal loans. 27

It is unlikely that the decline in savings among these members is driven by increased in-

vestment in income-generating activities. In Columns 7-10, I report the treatment effects on main

occupation and the likelihood of operating a microenterprise over 12 months. The coefficients are

generally small and insignificant. If anything, the likelihood of operating an enterprise seems to

have fallen for members near transaction points: the coefficient on the interaction term implies

a 17% decline. It is plausible that declined savings, combined with lower likelihood of borrowing

from the Bank, resulted in the lack of working capital for operating microenterprises.28

5.2 Informal exchanges

I now turn to the question on informal risk-sharing arrangements. I report the treatment

effects on informal cash and in-kind exchanges over 30 days29 in Table 8 Columns 1-5. The results

point to a potential change in the pattern of informal risk-sharing among treated members. Table

8 Columns 1-5 show that treated farmers far from transaction points tend to give more and receive

less under mobile banking, making them 15 percentage points more likely to be a net giver, a 31.5%

increase over the control mean. These exchanges are very common: in my data over 97% in the

control group reported engaging in at least one exchange and 80% engaging in in at least five ex-

changes in the last 30 days.30 Finally, treated members near transaction points significantly

increased cash and in-kind borrowing from friends. Declined savings and usage of Bank loans may

have resulted in these members turning to informal means for day-to-day financial management.

These findings are in line with Kast and Pomeranz (2014) who show that increased liquid sav-

ings reduce borrowing (especially borrowing from families and friends) among Chilean low-income

households. In my study, a significant reduction in liquid savings increased informal borrowing.

27Interestingly, breaking down the informal loans by friends and other sources, such as moneylenders, I find
that increased loans for the treated members near transaction points are largely driven by loans from
money lenders and high-interest informal lending institutions as opposed to loans from friends.

28In the control group, the likelihood of operating an enterprise is strongly correlated with the volume of
savings and formal loans. Those with a microenterprise report 60-80% higher savings and over 100% larger
volume of formal loans.

29The respondent was asked to report the total number of times in the last 30 days anyone in her household
received from friends or gave friends 1) in-kind or cash transfers which the receiver was not expected to be
paid back and 2) money, goods (such as food), and services which the receiver was expected to pay back.

30More specifically, 84% reported giving, 54% lending, 40% borrowing and 75% receiving.
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Table 8: Impact on informal exchanges
Sample: Members who completed the follow-up survey

Giving: # of 
transfers given

Lending: # of 
loans given

Receiving: # of 
transfers 
received

Borrowing: # of 
loans received

Net
 giver

(1) (2) (3) (4) (4)
Panel A. Average effects

Treatment 0.494 0.895 0.619 -0.137 0.061*
(0.739) (0.734) (0.639) (0.646) (0.022)
[0.725] [0.502] [0.570] [0.929] [0.092]

Panel B. Heterogeneous effects by proximity to transaction locations
Treatment -0.051 2.754 -0.241 -1.806 0.158**

(1.114) (1.399) (1.405) (1.084) (0.055)
[0.969] [0.102] [0.882] [0.241] [0.049]

Treatment x Near 1.299 -3.921 1.979 3.588** -0.212*
(1.371) (2.760) (2.261) (1.175) (0.099)
[0.375] [0.201] [0.422] [0.010] [0.072]

Near -1.339 2.736** -2.522* -2.540** 0.187
(1.094) (1.096) (1.193) (0.845) (0.042)
[0.344] [0.019] [0.090] [0.032] [<0.001]

Total effect for Near
Wild-bootstrap p-value 0.176 0.567 0.168 <0.001 0.347

Number of observations 448 448 448 448 448
Control mean 6.780 6.294 5.651 3.761 0.500
Center-pair fixed effects Yes Yes Yes Yes Yes

This table reports the impact of mobile banking on coping methods during negative shocks and informal risk-
sharing patterns reported in the 2.5-year follow-up survey. Near indicates below-median index of self-reported
travel cost, time, and distance to center meeting and bank office locations within each center pair. Net giver
indicates members who give more than receive loans and transfers from friends (i.e., Cols (1) + (2) > Cols (3) +
(4)). I report the standard error clustered at the center level in parenthesis and the wild bootstrap p-value in
bracket under each coefficient. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate
*10%, **5%, and ***1% significance levels using two-sided wild bootstrap p-values. All regressions use fixed
effects for center-pair and control for log of  bank savings at baseline.

6 Cost-benefits of mobile banking

6.1 Implications for the Bank

The Bank’s financial report in 2013 suggests that the annual net profit per client at baseline

was roughly P270 ($6). In this section, I calculate how this figure would change under mobile

banking. First, consider the implications of the changes in account usage among existing members.

The observed, 20% decline in savings mobilization increases the cost of financing loans. Twenty

percent of total savings deposits at the Bank in 2013 roughly equal P613 million ($13.6 million).

The interest rate paid on savings is 1.5% per annum, whereas the Bank pays 6.5% on external
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borrowing on average. If the Bank increases the external borrowing to offset the decline in savings,

the interest expense would increase by 5% of P613 million, or P30.7 million ($681,484). In addition,

a 114% increase in NPLs lowers net income due to larger provision for credit losses (a portion of

income the Bank puts aside to cover expected losses), increased staff time on NPL management,

and smaller net interest income. Assuming a 1:1 change (i.e., 114% changes in provision for credit

losses, staff time on NPL management,and net interest income), I estimate the annual net profit

per client under mobile banking to go down to P190 ($4.20) per client, a 29% decline from the

baseline.

This profit loss would be at least partially offset by improved operational efficiency. After

all, the Bank’s goal in digitization was to improve profits per staff through increased caseload. The

post-intervention data on time allocation among account officers shows that mobile banking reduced

the average time spent on center meetings by half, from an hour to a half hour. For an average

account officer handling 730 clients in 18 centers, this implies a total time-saving of 6-7 hours per

week. A simple extrapolation then implies that the account officer’s caseload could increase by up

to 16% (6.5/40 hours). In other words, the Bank could cut 16% of field staff to serve the same

number of existing members. Readjusting the operating expenses, I reach the annual net profit per

client of P241 ($5.35).

The net profit per client after adjusting for the potential increase in operational efficiency still

falls short of the baseline figure by 10.7%, suggesting that digitization did not improve the cost-

efficiency for the Bank in the short-term. It is plausible that the Bank has not realized the maximum

potential gain in efficiency in the initial phase of technology adoption, and thus this calculation

may change over time. Furthermore, if mobile banking increases credit officer’s capacity to manage

a higher caseload over time, the net profit per client could shift upward.31 This exercise, however,

underscores the complexity of the process of technology adoption. Despite the widespread notion

that digital technology benefits both the service provider and the users through reduced transaction

costs, the overall cost-efficiency depends on how well the provider adjusts its operational processes

and how digitization affects financial behaviors of the users, both of which are largely understudied.

6.2 Implications for users

Finally, I consider the implications for users. I use the observed change in transaction costs

and transaction frequencies to assess the aggregate change in transaction cost per existing member.

As discussed in Section 2.3.2, an average member saves P17 per deposit (from P63 to P46) and P43

per withdrawal (from P71 to P28) under mobile banking.32 Multiplying the average per-transaction

cost by observed transaction frequencies, I estimate the total annual cost of transactions to be

P2,391 ($53) in the control group and P1,177 ($26) in the treatment group. A minimum wage

31This depends on savings and loan payment behaviors of the newly recruited clients under mobile banking.
32The total cost saving of P43 for a withdrawal transaction is a lower bound and does not take into account

the travel cost. The time saving inclusive of travel cost to the bank office is significantly larger at P81 per
transaction.
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earner makes $2,373 for working six days a week throughout the year. This implies that the lower

bound of the transaction cost-saving under mobile banking equals to roughly 1% of minimum wage

income: Digitization could bring a significant transaction cost-saving for users.

7 Conclusion

This study examined the effect of mobile banking among existing group microfinance clients in

the Philippines using a matched-pair randomized experiment. Treated members who lived relatively

far from transaction points at baseline adopted the new technology and maintained savings balances

with less frequent deposits. However, the intervention resulted in a 30% decline in deposit frequency

and a 28% decline in the average daily savings balance among members living near transaction

points at baseline.

My analysis suggests that the disruption of the social architecture of group banking triggered

this decline in savings, at least in part. Maintaining a regular savings habit is difficult. Self-

help groups like ROSCAs and microfinance groups leverage social connections among members to

create motivations to save. We have little knowledge of whether these habits persist after years of

participation in group savings schemes. While my findings suggest that they do not, this study was

not designed to isolate the causal effect of peer effects. As more MFIs turn to mobile technology to

improve efficiency, further research is warranted to understand conditions under which a financial

habit formed in group banking might persist with a weaker social architecture, and how technology

could help replicate pre-existing social effects.

Members who had easy access to transaction points at baseline also became somewhat more

sensitive to transaction costs under mobile banking and avoided frequent deposits due to costs. The

fees were small in value, suggesting that the intervention increased the perceived cost of deposit. This

finding points to the importance of understanding the willingness to pay for increased convenience

of financial services. It is a standard practice of mobile money services providers to charge upfront

transaction fees. If small fees adversely affect long-term financial behaviors and economic wellbeing,

the per-transaction fee structure may not be optimal from either the business or social perspective.

Finally, the back-of-the-envelope calculations suggest that digitization significantly reduced

the average transaction cost for service users. For the provider, reduced transaction costs through

digitization does not automatically imply higher cost-efficiency or profitability given the reduced

transaction volume per client. However, there likely exist high returns to scale in digital services,

and therefore the providers may need to expand scale in order to achieve cost efficiency. These

tradeoffs are particularly important for financial institutions whose alternative source of loan finance

is external borrowing.

Ultimately, the cost-benefits of digitization for the provider need to be weighed against the

welfare change among the potential users. The growing literature on the impact of financial access
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provides some evidence that improved access to bank accounts could benefit the poor,33 but a

recent review by Dupas et al. (2018) shows that the breadth and depth of impacts vary widely

across studies. More importantly, we do not have a clear understanding of the long-term impact

on welfare. Digitization is likely to bring in new types of clients who were previously unbanked. As

digital financial services spread rapidly around the world, it is critical to take a systematic approach

to gathering data to understand the impact on cost-efficiency for the service provider as well as the

impact on the financial decisions and overall welfare of underbanked households.
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Appendix A: Additional tables

Figure A1: CDFs of average daily balances

(a) 1 year before the interven-

tion

(b) 15 months after the interven-

tion (before 3 control centers re-

ceived mobile banking)

(c) 2 years after the intervention

(after 3 control centers received

mobile banking)

These graphs plot cumulative density functions for average daily balances in the treatment and control
centers before and after the intervention. The red solid line shows the cdf for the treatment group and the
blue dashed line shows the cdf for the control group.
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Figure A2: Quarterly treatment effects on Bank savings and loan outcomes
by baseline proximity to transaction points over time

(a) Average daily balance
(winsorized at the 99th percentile) (b) Log of average daily balance

(c) Deposit likelihood (d) Withdrawal likelihood

(e) Active loan (f) Active savings account

These graphs plot the changes in quarterly treatment effects over time separately for members close to and
far from transaction points. The blue dashed line and red solid line show the treatment effects for members
far from transaction points and those close to transaction points, respectively. Gray shaded areas show the
wild bootstrap 95% confidence intervals.
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Table A1: Follow-up survey attrition
Sample: Full sample

Coefficient on  
Treatment 
indicator

Clustered 
std error

Wild
 bootstrap 

p-value
(1) (2) (3)

Treatment 0.090 (0.316) 0.787

Age 0.005* (0.002) 0.051

Treatment x Age 0.000 (0.002) 0.942

Female 0.086 (0.103) 0.491

Treatment x Female 0.018 (0.115) 0.885

Regular borrower 0.115* (0.060) 0.078

Treatment x Regular borrower 0.009 (0.068) 0.903

Log of Bank savings at baseline -0.010 (0.044) 0.725

Treatment x Log of Bank savings -0.018 (0.046) 0.693

Joint significance for interaction terms 0.935

Control mean 0.790
Number of observations 575
This table reports the differential treatment effects on the likelihood of completing the
follow-up survey by demographic characteristics. Joint significance for interaction terms
indicates the wild bootstrap p-value for the joint significance across Treatment x Age,
Treatment x Female, and Treatment x Regular borrower. Wild bootstrap uses Rademacher
weights and 5000 replications. Stars indicate *10%, **5%, and ***1% significance levels
using two-sided wild bootstrap p-values. The regression uses fied effects for center-pair.
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Table A2: Baseline characteristics
Sample: Members who completed the follow-up survey

Control 
mean

Coefficient on  Treatment 
indicator

(1) (2)
Owns a mobile phone 0.720 0.033

(0.450) (0.038)
[0.584]

Household operates a microenterprise 0.679 -0.025
(0.468) (0.048)

[0.801]
Proximity index to transaction points 0.178 -0.462

(2.282) (0.360)
[0.468]

Access to the nearest bank office
   Time 23.780 -1.568

(21.321) (3.019)
[0.735]

   Cost 21.481 -0.328
(26.094) (2.051)

[0.953]
   Distance 8.028 -1.917

(11.209) (0.766)
[0.122]

Access to the center meeting location
   Time 11.358 -1.876

(9.724) (1.206)
[0.370]

   Cost 2.597 -0.418
(9.851) (0.874)

[0.796]
   Distance 0.642 -0.030

(0.901) (0.101)
[0.865]

This table reports the descriptive statistics on baseline characteristics, retrospectively collected
during the follow-up survey. Columns 2-4 report the coefficient on the treatment indicator,
clustered standard errors, and wild bootstrap p-values from the regression estimating the
correlation between the treatment assignment and each of the baseline characteristics in Equation
5. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate *10%, **5%,
and ***1% significance levels using two-sided wild bootstrap p-values. Proximity index takes
the first principal component score of quarter indicators for self-reported travel cost, time, and
distance to reach the nearest bank office and the center meeting location in 2012. This
regression uses fixed effects for center-pair.
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Table A3: Impact on Bank savings and loan outcomes: IV estimates
Sample: Full sample/Members who completed the follow-up survey

Winsorized Log value

(1) (2) (3) (4) (5) (6)
Panel A. Average effects (sample: full)
Treatment x Post -811.291** -0.246 -0.236*** -0.004 0.015 -0.043

(281.305) (0.155) (0.043) (0.006) (0.025) (0.036)
[0.010] [0.170] [0.001] [0.600] [0.500] [0.200]

Number of observations 88,549 88,549 88,549 88,549 88,549 88,549
Control mean (post-intervention) 3170.87 8.126 0.768 0.075 0.396 0.908

Panel B. Heterogeneous effects by proximity to transaction points (sample: completed the follow-up survey)
Treatment x Post -358.332 0.080 -0.137** 0.011 0.067 0.018

(184.125) (0.216) (0.041) (0.008) (0.047) (0.046)
[0.075] [0.743] [0.010] [0.578] [0.280] [0.584]

Treatment x Near x Post -924.615*** -0.698* -0.194*** -0.035** -0.117** -0.107
(266.627) (0.276) (0.059) (0.009) (0.046) (0.056)
[<0.001] [0.050] [<0.001] [<0.001] [0.010] [0.110]

Near x Post 347.063 0.387 0.088 0.023 0.045 0.066
(181.130) (0.215) (0.038) (0.008) (0.032) (0.049)

[0.090] [0.140] [0.080] [0.070] [0.320] [0.300]
Near 264.056 0.133 0.023 0.009 0.127 0.020

(431.938) (0.143) (0.033) (0.005) (0.063) (0.013)
[0.640] [0.380] [0.570] [0.130] [0.110] [0.280]

Total effect for Near
Wild-bootstrap p-value 0.010 <0.001 <0.001 0.020 0.070 0.050

Number of observations 69,055 69,055 69,055 69,055 69,055 69,055
Control mean (post-intervention) 3120.233 8.145 0.796 0.083 0.454 0.927

Week-year fixed effects Yes Yes Yes Yes Yes Yes
Center-pair fixed effects Yes Yes Yes Yes Yes Yes
This table reports the 2SLS estimates of the treatment effects reported in Tables 2 and 3. Average daily balance in Column 1
is winsorized at the 99th percentile within each week; the log value of daily average balance in Column 2 uses the natural log
transformation. I report the standard errors clustered at the center level in parenthesis and score bootstrap p-value in bracket
under each coefficient. Stars indicate *10%, **5%, and ***1% significance levels using two-sided score bootstrap p-values.
Score bootstrap uses Rademacher weights and 100 replications. Near indicates members with below-median index of self-
reported time, distance, and cost to center meeting and bank office locations within each center-pair. 

Active 
savings 
account

Average daily balance
Deposit 

likelihood
Withdrawal 
likelihood

Active 
loan 
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Table A4: Quarterly impact on Bank savings and loan outcomes
Sample: Full sample

Winsorized Log value
(1) (2) (3) (4) (5) (6)

Treatment x 1st quarter 2013 -217.652 -0.101 -0.091*** 0.049*** 0.046 0.001
(148.713) (0.075) (0.027) (0.008) (0.026) (0.023)

[0.164] [0.203] [0.004] [<0.001] [0.103] [0.955]
Treatment x 2nd quarter 2013 -597.272** -0.257** -0.166*** 0.019** 0.044 -0.003

(182.188) (0.099) (0.036) (0.006) (0.027) (0.025)
[0.011] [0.024] [0.001] [0.013] [0.126] [0.919]

Treatment x 3rd quarter 2013 -697.592** -0.272** -0.180*** 0.011 0.032 -0.021
(223.729) (0.118) (0.041) (0.009) (0.025) (0.025)

[0.011] [0.037] [0.000] [0.242] [0.213] [0.382]
Treatment x 4th quarter 2013 -734.519** -0.260 -0.259*** -0.013* 0.038 -0.023

(326.804) (0.174) (0.045) (0.007) (0.023) (0.026)
[0.046] [0.153] [<0.001] [0.094] [0.130] [0.392]

Treatment x 1st quarter 2014 -805.839** -0.195 -0.226*** -0.005 0.021 -0.044
(385.344) (0.159) (0.025) (0.011) (0.031) (0.033)

[0.043] [0.246] [<0.001] [0.683] [0.537] [0.204]
Treatment x 2nd quarter 2014 -877.680** -0.195 -0.224*** -0.028*** 0.009 -0.042

(404.457) (0.171) (0.046) (0.006) (0.044) (0.041)
[0.039] [0.296] [0.001] [<0.001] [0.834] [0.325]

Treatment x 3rd quarter 2014 -770.990** -0.201 -0.204** -0.025** -0.039 -0.064
(338.468) (0.155) (0.065) (0.008) (0.036) (0.040)

[0.021] [0.219] [0.013] [0.011] [0.284] [0.125]
Treatment x 4th quarter 2014 -670.018** -0.156 -0.218** -0.024 -0.042 -0.086

(335.302) (0.169) (0.065) (0.008) (0.039) (0.049)
[0.046] [0.391] [0.010] [0.011] [0.297] [0.106]

Number of observations 88,549 88,549 88,549 88,549 88,549 88,549
Control mean (post-intervention) 3096.010 8.193 0.803 0.073 0.426 0.426

Active savings 
account

Reported coefficients are interactions between Treatment and post-intervention quarter indicators. Average daily balance  in Column 
1 is winsorized at the 99th percentile within each week; the log value of daily average balance in Column 2 uses the natural log
transformation. I report the standard error clustered at the center level in parenthesis and the wild bootstrap p-value in bracket under
each coefficient. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate *10%, **5%, and ***1%
significance levels using two-sided wild bootstrap p-values.  The regressions use center-pair and week-year fixed effects.

Average daily balance Deposit
likelihood

Withdrawal 
likelihood

Active
 loan 
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Table A5: Determinants of proximity to transaction points
Sample: Members who completed the follow-up survey

Proximity index 
(High values indicate physical 

proximity to transaction points) 

Near 
(Proximity index 
below-median)

(1) (2)
Any enterprise -0.089 -0.053

(0.088) (0.040)
[0.326] [0.215]

Main occupation: Salaried employment -0.111 0.005
(0.158) (0.052)
[0.530] [0.913]

Own any transportation asset 0.318 0.106
(0.201) (0.062)
[0.148] [0.114]

High mobile literacy -0.074 -0.018
(0.054) (0.020)
[0.189] [0.367]

Finished secondary school 0.472 0.168**
(0.191) (0.065)
[0.028] [0.027]

Age 0.006 0.003**
(0.004) (0.001)
[0.194] [0.017]

Married 0.108 0.051
(0.140) (0.076)
[0.457] [0.518]

Female -0.025 -0.094
(0.136) (0.073)
[0.842] [0.230]

Log of baseline balance -0.102 -0.028
(0.100) (0.042)
[0.297] [0.501]

Borrower 0.115 0.028
(0.166) (0.060)
[0.491] [0.655]

Bank membership since 2011 0.138 -0.033
(0.173) (0.072)
[0.429] [0.650]

Number of observations 448 448
Control mean 0.044 0.484
Proximity index is the first principal component score of self-reported cost, time, and distance to center
meeting and bank office locations. Near indicates below-median proximity index within each center pair. All
regressions use center fixed effects. Standard errors are clustered at the center level in parenthesis and the
wild bootstrap p-value in bracket under each coefficient. Wild bootstrap uses Rademacher weights and 5000
replications. Stars indicate *10%, **5%, and ***1% significance levels using two-sided wild bootstrap p-
values. 
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Table A6: Impact on weekly deposit and withdrawal amounts
Sample: Full sample/Members who completed the follow-up survey

Winsorized  at:
99th 

percentile
95th 

percentile
99th 

percentile
95th 

percentile
(1) (2) (3) (4)

Panel A. Average effects (sample: full)
Treatment x Post -10.454 -15.577** -10.491 -2.787

(8.021) (5.740) (13.285) (2.499)
[0.252] [0.031] [0.470] [0.323]

Number of observations 88,549 88,549 88,549 88,549
Control mean (post-intervention) 93.167 77.289 113.335 37.270

Panel B. Heterogeneous effects by proximity to transaction points 
(sample: completed the follow-up survey)

Treatment x Post 3.617 -5.742 14.931 2.902
(7.210) (5.425) (16.427) (3.488)
[0.634] [0.333] [0.397] [0.433]

Tretment x Post x Near -28.302** -21.311*** -44.769*** -12.580***
(11.221) (7.596) (14.290) (3.394)
[0.031] [0.016] [0.005] [0.004]

Post x Near 11.333 9.020 27.271** 8.311**
(7.229) (4.954) (7.964) (2.688)
[0.174] [0.147] [0.027] [0.029]

Near 13.044 8.719 22.388 5.070
(16.069) (8.736) (12.738) (2.860)
[0.456] [0.357] [0.136] [0.114]

Total effect for Near
Wild-bootstrap p-value 0.074 0.002 0.179 0.01

Number of observations 69,055 69,055 69,055 69,055
Control mean (post-intervention) 94.936 79.043 119.238 39.993

Week-year fixed effects Yes Yes Yes Yes
Center-pair fixed effects Yes Yes Yes Yes

This table presents the average treatment effects on weekly deposit and withdrawal amounts at the Bank and
for the heterogeneous effects by proximity to transaction points. Near indicates below-median index of self-
reported travel cost, time, and distance to center meting and bank office locations within each center pair. I
report the standard errors clustered at the center level in parenthesis and wild bootstrap p-value in bracket
under each coefficient. Stars indicate *10%, **5%, and ***1% significance levels using two-sided wild
bootstrap p-values. Wild bootstrap uses Rademacher weights and 5000 replications. 

Weekly withdrawal amountWeekly deposit amount
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Table A7: Impact on the components of group defection index
Sample: Members who completed the follow-up survey

Loan status 
of others

Reputation 
of new 

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

Panel A. Average effects
Treatment 0.047 0.050 0.092* 0.000 0.041 -0.116**

(0.024) (0.028) (0.035) (0.028) (0.020) (0.031)
[0.256] [0.278] [0.081] [0.999] [0.232] [0.011]

Panel B. Heterogeneous effects by proximity to transaction points
Treatment -0.055 0.008 0.056 -0.025 0.032 -0.110***

(0.048) (0.034) (0.049) (0.042) (0.022) (0.027)
[0.316] [0.831] [0.391] [0.650] [0.161] [0.001]

Treatment x Near 0.212** 0.094 0.082 0.055 0.023 -0.017
(0.087) (0.073) (0.063) (0.046) (0.051) (0.076)
[0.023] [0.241] [0.223] [0.280] [0.660] [0.827]

Near -0.049 -0.106* -0.104 -0.027 -0.068 0.043
(0.049) (0.061) (0.051) (0.033) (0.041) (0.067)
[0.307] [0.071] [0.108] [0.463] [0.197] [0.541]

Total effect for Near
Wild bootstrap p-value 0.006 0.112 0.023 0.335 0.314 0.106

Number of observations 448 448 448 448 448 448
Control mean 1.000 1.000 1.000 1.000 1.000 0.000
Center-pair fixed effects Yes Yes Yes Yes Yes Yes

Group defection index

Very 
important 

to save 
every week

This table reports the treatment effects on each component of the group defection index and on the self-
reported importance of weekly savings habit. I report the standard error clustered at the center level in
parenthesis and the wild bootstrap p-value in bracket under each coefficient. Near indicates below-median
index of self-reported travel cost, time, and distance to center meeting and bank office locations within each
center pair. Wild bootstrap uses Rademacher weights and 5000 replications. Stars indicate *10%, **5%, and
***1% significance levels using two-sided wild bootstrap p-values. All regressions use fixed effects for center-
pair.

Low importance of … No 
interaction 
with center 
members

No 
interaction 

with 
bank staff

Self-reported 
meeting 
absence
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Table A8: Alternative explanations:
Heterogeneous impact by loan status and mobile literacy

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

Treatment x Post -621.450* -0.202*** 0.006 -816.834** -0.187*** -0.001
(313.427) (0.044) (0.005) (305.141) (0.036) (0.006)

[0.070] [0.001] [0.357] [0.031] [<0.001] [0.925]

Treatment x Borrower at baseline x Post -110.377 0.006 -0.014
(405.733) (0.040) (0.008)

[0.786] [0.891] [0.103]
Borrower at baseline 55.888 0.165*** 0.035***

(371.076) (0.030) (0.006)
[0.889] [0.006] [0.005]

Treatment x  Low mobile literacy x Post 407.209 -0.018 -0.014*
(378.616) (0.028) (0.008)

[0.348] [0.539] [0.094]
Low mobile literacy -459.327 0.007 -0.000

(398.449) (0.026) (0.007)
[0.349] [0.812] [0.961]

Total effect for Near
Wild bootstrap p-value 0.058 <.001 0.254 0.164 <.001 0.099

Number of observations 88,549 88,549 88,549 69,055 69,055 69,055
Control mean (post-intervention) 3120.233 0.796 0.083 3120.233 0.796 0.083
Week-year fixed effects Yes Yes Yes Yes Yes Yes
Center-pair fixed effects Yes Yes Yes Yes Yes Yes
This table reports the heterogeneous treatment effects on Bank savings by baseline loan status and mobile literacy. Average 
daily balance is winsorized at the 99th percentile within each week. Borrower at baseline indicates the members who had
active loans over 6 months prior to the intervention. Low mobile literacy indicates members who did not own a moblie
phone or did not feel comfortable sending an SMS message in 2012. I report the standard error clustered at the center level
in parenthesis and the wild bootstrap p-value in bracket under each coefficient. Stars indicate *10%, **5%, and ***1%
significance levels using two-sided wild bootstrap p-values. Wild bootstrap uses Rademacher weights and 5000 replications. 

Withdrawal 
likelihood

Withdrawal 
likelihood

Average 
daily 
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Average 
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Deposit 
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Table A9: Small cluster sample tests

Coefficient
Wild 

bootstrap 
Randomizati
on inference

T-based 
approach Coefficient

Wild 
bootstrap 

Randomizati
on inference

T-based 
approach

Table 3 Panel A
Average daily balance (winsorized) -622.88 0.022 0.047 0.035
Average daily balance (log) -0.220 0.115 0.195 0.176
Deposit indicator -0.188 <0.001 0.008 0.002
Withdrawal indicator 0.011 0.068 0.039 0.014
Active loan 0.036 0.051 0.063 0.057
Active savings account -0.019 0.509 0.320 0.462

Table 3 Panel B
Average daily balance (winsorized) -681.16 0.030 0.047 0.043
Average daily balance (log) -0.206 0.172 0.281 0.235
Deposit indicator -0.198 0.001 0.016 <0.001
Withdrawal indicator -0.003 0.594 0.609 0.484
Active loan 0.013 0.598 0.461 0.509
Active savings account -0.036 0.272 0.367 0.301

Table 4
Average daily balance (winsorized) -298.336 0.124 0.133 0.103 -765.843 0.009 0.078 0.236
Average daily balance (log) 0.067 0.730 0.797 0.683 -0.579 0.022 0.031 0.042
Deposit indicator -0.114 0.011 0.039 0.015 -0.161 0.005 0.016 0.018
Withdrawal indicator 0.009 0.201 0.242 0.206 -0.029 0.001 0.023 0.029
Active loan 0.056 0.214 0.289 0.236 -0.097 0.045 0.102 0.089
Active savings account 0.015 0.748 0.813 0.677 -0.089 0.094 0.094 0.077

Table 5
Proportion of weeks with any arrears 0.025 0.020 0.047 --
Proportion of weeks with any arrears 0.034 0.005 0.023 -- -0.014 0.324 0.398 --
Proportion of weeks with NPLs 0.016 0.061 0.063 --
Proportion of weeks with NPLs 0.019 0.014 0.023 -- -0.003 0.726 0.898 --
Average daily value of NPLs 40.170 0.283 0.195 --
Average daily value of NPLs 15.953 0.722 0.758 -- 63.978 0.264 0.172 --

Table 6
Procrastination tendency 0.005 0.913 0.500 --
Procrastination tendency -0.034 0.444 0.102 -- 0.086 0.227 0.383 --
Fee sensitivity 0.118 0.057 0.195 --
Fee sensitivity 0.012 0.873 0.906 -- 0.225 0.045 0.102 --
Group defection index 0.214 0.040 0.188 --
Group defection index 0.038 0.786 0.828 -- 0.387 0.015 0.008 --

Table 7 Panel A
Savings at the Bank -992.942 0.128 0.257 --
Non-Bank savings -1538.153 0.148 0.391 --
Informal savings 645.338 0.017 0.789 --
Total household savings -1925.929 0.352 0.219 --
Formal loan amount over six months -836.234 0.249 0.695 --
Informal loan amount over six months 1087.077 0.070 0.695 --
Total loan amount over six months 296.897 0.737 0.922 --
Self-employed -0.027 0.490 0.406 --
Salaried work 0.020 0.649 0.594 --
Casual work 0.016 0.722 0.703 --
Any enterprise in the last 12 months -0.028 0.648 0.672 --

Table 7 Panel B
Savings at the Bank 97.591 0.849 0.898 -- -2305.271 0.002 0.008 --
Non-Bank savings -777.155 0.563 0.828 -- -1625.784 0.171 0.023 --
Informal savings 761.265 0.193 0.227 -- -230.726 0.732 0.711 --
Total household savings 72.571 0.965 0.977 -- -4223.839 0.025 0.008 --
Formal loan amount over six months -642.049 0.435 0.516 -- -496.884 0.710 0.711 --
Informal loan amount over six months 713.220 0.293 0.398 729.473 0.348 0.719
Total loan amount over six months 31.244 0.981 0.922 -- 396.601 0.772 0.898 --
Self-employed 0.023 0.581 0.602 -- -0.107 0.134 0.102 --
Salaried work 0.006 0.857 0.891 -- 0.028 0.632 0.523 --
Casual work 0.029 0.332 0.398 -- -0.026 0.522 0.602 --
Any enterprise in the last 12 months 0.061 0.332 0.445 -- -0.192 0.041 0.102 --

Table 8 Panel A
# of transfers given 0.494 0.725 0.648 --
# of loans given 0.895 0.502 0.398 --
# of transfers received 0.619 0.570 0.539 --
# of loans received -0.137 0.929 0.875 --
Net giver 0.061 0.092 0.125 --

Table 8 Panel B
# of transfers given -0.051 0.969 0.992 -- 1.299 0.375 0.477 --
# of loans given 2.754 0.102 0.086 -- -3.921 0.201 0.211 --
# of transfers received -0.241 0.882 0.883 -- 1.979 0.422 0.508 --
# of loans received -1.806 0.241 0.414 -- 3.588 0.010 0.148 --
Net giver 0.158 0.049 0.086 -- -0.212 0.072 0.133 --

Treatment effect (ß ) Treatment x Near (ß n )
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Appendix B: Sample selection

There were 105 microfinance centers handled by seven account officers in the catchment

areas of the two bank officers at the time of designing this experiment. Out of 105 centers, 31 were

removed from the sample due to weak cell phone signal, exposure to mobile banking during the

beta testing, and discrepancies in the monthly performance report. The remaining 74 centers were

stratified by account officer, travel time from the bank office, and the average loan repayment rate

over six months. Centers within each stratum were then ranked by center size and paired up with

a nearest-ranked center from another village. This process generated 32 pairs of centers. (Not all

centers were matched because of the large variation in the number of centers per village.) The Bank

randomly chose one pair of centers per account officer for the mobile banking pilot evaluation, and

then randomly assigned one center within each pair to receive mobile banking. The randomization

was implemented using a random number generator in Excel.

44


