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THE IMPACT OF DIGITAL ECONOMY*

Mobile Wallet and Entrepreneurial Growth'

By SuMIT AGARWAL, WENLAN QIAN, BERNARD Y. YEUNG, AND XIN ZOU*

With the rapid development of smartphone and
financial technology, mobile payment has been
growing fast in recent years. The total transac-
tion value worldwide through mobile wallet pay-
ments has exceeded US$350 billion by 2017 and
expects to grow at an annual rate of 39 percent to
over 1.6 trillion by 2022 (Statista 2018).

Compared with other payment methods,
mobile wallet can settle consumers’ payments,
both to other consumers and to merchants,
with lower cost and greater efficiency. The
high smartphone penetration (e.g., 72 percent
in the United States) provides the infrastruc-
ture allowing consumers to make cashless
payments almost anywhere (so long as they
carry their mobile phones). While it is easy to
see mobile payment’s critical role in facilitat-
ing transactions in developing countries where
card-payment arrangements are not widespread,
it is interesting that even in developed coun-
tries, where credit and debit cards are prevalent,
consumers welcome the added convenience,
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as witnessed by the rapid growth in the mobile
wallet transaction volume (Capgemini and BNP
Paribas 2017). A natural question arises, then,
on the incremental benefit of mobile wallet as
a new payment technology. How does the intro-
duction of mobile-payment technology affect
the economy?

On the one hand, mobile wallet improves
shopping efficiency by reducing transaction
frictions, leading to a spending increase. On the
other hand, it is not obvious whether the eco-
nomic gains from mobile-payment technology
are sufficiently large relative to other cashless
payment technologies (e.g., bank cards). Indeed,
there may merely be substitution between pay-
ment methods. A large fraction of mobile wallet
transactions to date only serves to facilitate con-
sumer-to-consumer funds transfer as opposed to
consumer-to-merchant payment.

This paper approaches these questions by
investigating business sales after the introduc-
tion of a new mobile-payment technology. With
a proprietary dataset on mobile wallet and bank
card transactions from a representative sample of
25,000 customers of a leading bank in Singapore,
we observe a significant increase in the use of
mobile wallet after the technology introduction.
At the same time, the aggregate level of ATM
cash withdrawal remains stable. More surpris-
ingly, and in support of an increase in spend-
ing after the introduction of a mobile-payment
technology, debit and credit card sales grow (by
around 3.5 percent per month), especially for
small and entrepreneurial firms.

A plausible explanation for the card-spend-
ing increase is that the new mobile-payment
technology reduces transaction frictions by
shortening transaction time. The improved shop-
ping experience could promote demand, leading
to a genuine increase in consumer spending. To
test this hypothesis, we investigate the source
of the card-sales growth. We find corroborative


https://doi.org/10.1257/pandp.20191010
mailto:ushakri@yahoo.com
mailto:ushakri@yahoo.com
mailto:wenlan.qian@nus.edu.sg
mailto:wenlan.qian@nus.edu.sg
mailto:bizdean@nus.edu.sg
mailto:bizdean@nus.edu.sg
mailto:zouxin@hkbu.edu.hk
https://doi.org/10.1257/pandp.20191010

VOL. 109

evidence, based on card-transaction records,
that small and new merchants attract more new
customers after the technology is introduced.
The card-sales growth does not merely reflect a
change in payment behavior by existing custom-
ers, rather the improved payment convenience
generates additional demand by driving retail
traffic (to new stores).

I. Methodology

Despite a strong banking system, 60 percent
of Singapore’s daily off-line transactions are
still paid in cash by 2015 (KPMG 2016). The
preference toward cash, however, is not unique
for Singapore. By 2010s, the value of currency
in circulation for developed regions is around
10 percent of the GDP (Rogoff 2014); 60 per-
cent of North American consumers remain fre-
quent cash users (Accenture Consulting 2016).

Starting from 2017, Singapore has been work-
ing hard to move toward a cashless society, and
the fast development in mobile payments plays
a critical role. On April 13, 2017, Singapore has
first introduced the use of the Quick Response
(QR) code payment function in the mobile
wallet. This new technology enables all users
to receive and make immediate payments by
generating their own QR code on the mobile
phone app. Buyers and sellers of goods and ser-
vices can complete the transaction by display-
ing or scanning QR codes. The technology not
only brings added convenience to consumers
given the large smartphone ownership, but also
reduces the transaction costs especially for small
and new businesses. Compared to the existing
card-payment system, the QR code-payment
technology allows for more efficient payments
through immediate settlement, lower transaction
costs, and enhanced security.

We base our study on a large panel of data-
set containing a variety of bank activities for
250,000 Singapore consumers from a leading
local bank during 2016:1 to 2017:12. In this data-
set, we observe mobile wallet transactions for the
250,000 customers. Meanwhile, we have data on
all the debit card, credit card, and ATM transac-
tions in this bank for them (see detailed descrip-
tion of the bank data in the online Appendix and
Agarwal and Qian 2014, 2017; Agarwal, Qian,
and Zou 2017).

We aggregate all the mobile wallet transac-
tion counts and amounts in 2017 at monthly
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frequency to directly check the effect of QR
code-payment technology in mobile wal-
let usage. We further investigate whether the
enhanced efficiency from mobile wallet pay-
ment brings positive externality to card-payment
transactions, which is by far the dominant cash-
less payment instrument in Singapore.

Our empirical identification strategy relies
on the differential benefits of the improved pay-
ment efficiency across merchants: the enhanced
transaction efficiency from QR code payment
will move customer traffic and raise their effec-
tive demand mostly for small shops and new
shops. We manually correct merchant names
in card-transaction records and require all the
local off-line merchants in our final sample to
have active sales in both 2016 (i.e., the bench-
mark period used to assign merchants as small
or large) and 2017 (i.e., the estimation period).
In our final sample, 16,479 off-line merchants
are included. Among them, we define merchants
with median monthly card sales lower than the
within-merchant-category median in 2016 as
small merchants and the rest as large merchants.
We also define merchants with sales record
only starting in the second half of 2016 as new
merchants.

II. Results
A. Direct Effect on Mobile Wallet Usage

We observe a significant increase in mobile
wallet usage from Singapore consumers after
the QR code-payment introduction. For both
the transaction amount and transaction counts
shown in the mobile wallet transactions
stay relatively flat before April 2017. Upon the
introduction of new QR code-payment technol-
ogy, the monthly transaction amount and count
start to trend up almost immediately. In contrast,
the ATM monthly withdrawals stay rather stable
throughout the year, suggesting that the rise of
mobile wallet transactions is not simply driven
by a reduction in cash usage.

As the QR code-payment technology mainly
makes small-size payments more convenient,
which were typically completed by cash before
(Cohen and Rysman 2013, Wang and Wolman
2016), we should see strong increase in the
small-size transactions. In [Figure 2| we divide
all mobile wallet transactions into two groups
by the threshold size per transaction of SGD
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FIGURE 1. TIME TREND OF MOBILE WALLET AND ATM
TRANSACTIONS

Note: This figure plots the time trends for mobile wallet and
ATM transactions in 2017.

100 and plot the time trend accordingly. From
the transaction amount perspective, large-size
transactions increase more than the small-size
ones. However, the trend in transaction counts
shows clearly that the increase in the number of
small-size transactions greatly outnumbers that
of large-size ones, suggesting that the increase
in the large-size transaction amount is driven by
the transaction size instead of transaction fre-
quency. In summary, there is compelling direct
evidence that consumers indeed respond to the
new payment technology by using the mobile
wallet more frequently, especially for the small-
size transactions. (See online Appendix Table
Al for r-test results).

B. Card-Sales Response

We then explore whether the improved pay-
ment efficiency from mobile wallet spills over to
merchants’ card sales. We compare the response
of small merchants’ card sales to the intro-
duction of QR code-payment technology with
that from large merchants in a difference-in-
difference setting. With the dependent variable
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FIGURE 2. TIME TREND OF SMALL-SIZE VERSUS LARGE-SIZE
MOBILE WALLET TRANSACTIONS

Note: This figure plots the time trends for small-size (i.e.,
transaction size < SGD100) versus large-size (i.e., trans-
action size > SGD100) mobile wallet transactions in 2017.

being the monthly log of card-sales amount or
sales count for each merchant, the key explana-
tory variable in the regression is the interaction
between a dummy variable small merchant and
an indicator variable post. Post is equal to one
for the nine months on and after the technol-
ogy shock. We include the interaction between
small merchant and an indicator variable pre
equal to one for the one month before the tech-
nology shock to show parallel trend. We include
merchant and year-month fixed effects to con-
trol for unobserved characteristics varied across
merchants and time. Standard errors are clus-
tered at the merchant level.

The small merchants experience an aver-
age increase of 3.5 percent in the amount of
monthly card sales, relative to their larger coun-
terparts, during the nine-month period after the
QR code-payment technology shock .
The increase in card-sales count is around
3.4 percent as reported in column 2. The effects
are both statistically and economically signif-
icant. Moreover, the close-to-zero pre-trend
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TABLE 1—AVERAGE CARD-SALE RESPONSE
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TABLE 2—RESPONSE OF NEW ENTREPRENEURS

log(total log(total
sales amount) sales count)

(1 ©)

Small merchant x pre —0.008 —0.000
(0.019) (0.012)

Small merchant x post 0.034 0.033
(0.014) (0.010)

Constant 6.884 1.898
(0.008) (0.005)

Fixed effects Merchant, year-month

Observations 148,460

R? 0.81 0.91

Notes: This table shows the average card-sale response of
small merchants compared with large merchants to the first
QR code-payment introduction in the period from 2017:1 to
2017:12. The dependent variable is the log of monthly rotal
sales amount for each merchant in column 1, and the log of
monthly total sales count for each merchant in column 2.
Standard errors clustered at merchant level are reported in
parentheses under the coefficient estimates.

estimates corroborate that the differences in
card-sale changes are attributable to the new QR
payment technology. The effect starts in the first
quarter after the technology is introduced and
persists afterward (see online Appendix Figure
Al).

As the marginal benefit from enhanced pay-
ment efficiency should be larger for small
purchases, we expect small-size transactions
to exhibit a stronger increase in card sales,
especially for smaller merchants. Indeed, we
find consistent evidence (see online Appendix
Table A2).

C. New Businesses Drive Sales Growth

Gains from the mobile-payment technology
are likely to be greater for new businesses.
They tend to run on a smaller scale therefore
enjoy a higher marginal benefit from reduced
transaction cost and improved transaction effi-
ciency. In addition, new merchants possess a
less stable customer base and thus will receive
a greater benefit from an increase in consumer
traffic. Evidence on sales increases in card
transactions adds credence to the argument.

We proxy a merchant’s stage of business
by the time of its first sale in 2016. The mer-
chants, which generated first sale in the second
half of 2016 (i.e., during 2016:7-2016:12), are

log(total log(total
sales amount)  sales count)

() 2

Small merchant x pre —0.008 —0.001
(0.019) (0.012)
Small merchant x post 0.021 0.020
(0.014) (0.010)
Small merchant x new 0.083 0.077
merchant x post (0.026) (0.020)
Constant 6.884 1.898
(0.008) (0.005)
Fixed effects Merchant, year-month
Observations 148,460
R 0.81 0.91

Notes: This table reports the heterogeneity in the aver-
age card-sale response by the stage of the merchant busi-
ness. New merchant is a dummy variable equal to one for
the merchants with the first sale occuring in the later half
year of 2016 (i.e., later than 2016:6). The dependent vari-
able is the log of monthly fotal sales amount for each mer-
chant in column 1, and the log of monthly total sales count
for each merchant in column 2. Standard errors clustered at
merchant level are reported in parentheses under the coeffi-
cient estimates.

classified as new merchants, and the rest as old
merchants. As reported in|[Table 2] although the
small old merchants increase around 2.1 per-
cent (2.0 percent) in card-sales amount (count)
relative to large merchants after the technology
shock, the rise of card-sales amount (count) for
small new merchants are 8.7 percent (8.0 per-
cent) higher than the relatively older ones, sug-
gesting that new firms benefit the most from
the spending increase after the introduction of
mobile-payment technology.

D. Economic Mechanism: New Customer
Acquisition

The differential change in card sales could
be attributed to two mechanisms. The observed
card-spending increase could reflect a change
in consumers’ payment choice and the overall
spending stays the same. Or, the new payment
technology stimulates demand through a lower
transaction-cost channel: consumers on average
wait less for payment and do not need to stock
up cash before shopping.

We differentiate the two mechanisms by
investigating the source of the card-sales growth.
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The substitution channel implies no change in
consumer composition. However, an improved
shopping experience, as a result of lower trans-
action costs, can drive retail traffic and boost
spending—consumers are more likely to explore
shopping in new areas.

For each merchant, we define the customers
from a new postal sector (measured by the two-
digit postal code of residence) as new custom-
ers, where a new postal sector is the one which
never produces any sale to that merchant in the
whole year of 2016. In we investigate
the change in the fraction of new customers
count and the fraction of new customer-sale
amount and count after the technology is intro-
duced. Relative to large merchants, the fraction
of new customer counts, sales amount and sales
count all increase by 1.8 percent for the small
merchants (p-value < 0.001). The effect is eco-
nomically significant. Given an average frac-
tion of new customer count (and new customer
sales) of around 28 percent, this translates into
an increase of more than 6 percent in new cus-
tomer-count fraction (and new customer-sales
fraction). This result suggests that the additional
card-sales growth reflects genuine business
growth.

III. Conclusion

This paper investigates how the introduc-
tion of mobile-payment technology affects the
economy. Using a novel dataset on bank cards
and mobile wallet transactions from 250,000
Singapore consumers, we first confirm that upon
introduction of QR code mobile-payment tech-
nology, the mobile wallet usage immediately
trends up, with small-size transactions leading
the usage increase.

The enhanced transaction efficiency from
QR code payment has a significant spillover
effect on card spending. We find that card sales
for small merchants increased by 3.5 percent
more than for the large merchants after the QR
code-payment technology shock. New entre-
preneurs who just started their business benefit
more from the new technology. The attraction
of new customer purchases for small merchants
suggests a genuine business growth instead of
substitution from cash to card payment (among
existing customers).

Overall, our work contributes to the FinTech
and digitization literatures on cashless payment
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TABLE 3—RESPONSE OF NEW CUSTOMER SALES

Fraction of new customer

Sales Sales
Count amount count
(1 2 3)
Small merchant x post 0.018 0.017 0.017
(0.004) (0.004) (0.004)
Constant 0.281 0.278 0.276
(0.002) (0.003) (0.002)
Fixed effects Merchant, year-month
Observations 148,460
R? 0.59 0.55 0.59

Notes: This table reports the response of sales from custom-
ers in new postal areas. Dependent variables are new cus-
tomer-count fraction, new customer-sales-amount fraction,
and new customer-sales-count fraction in columns 1-3,
respectively. The new postal area is defined as the postal
area that doesn’t produce any sale for a merchant in 2016,
but produces sale in 2017. Standard errors clustered at mer-
chant level are reported in parentheses under the coefficient
estimates.

by providing novel insights on the real effect of
improved payment efficiency (Agarwal et al.
2018, Bachas et al. 2018). We show that the
enhanced convenience in mobile wallet payment
fosters business growth, especially for new and
small firms.

REFERENCES

Accenture Consulting. 2016. 2016 North Amer-
ica Consumer Digital Payments Survey: The
Edge of a New Frontier. Dublin: Accenture
Consulting.

Agarwal, Sumit, Debarati Basu, Pulak Ghosh,
Bhuvanesh Pareek, and Jian Zhang. 2018.
“Demonetization and Digitization.” https://
papers.ssrn.com/sol3/Papers.cfm?abstract_
id=3197990 (accessed February 7, 2019).

» Agarwal, Sumit, and Wenlan Qian. 2014. “Con-
sumption and Debt Response to Unanticipated
Income Shocks: Evidence from a Natural
Experiment in Singapore.” American Eco-
nomic Review 104 (12): 4205-30.

Agarwal, Sumit, and Wenlan Qian. 2017. “Access
to Home Equity and Consumption: Evidence
from a Policy Experiment.” Review of Eco-
nomics and Statistics 99 (1): 40-52.

Agarwal, Sumit, Wenlan Qian, and Xin Zou. 2017.
“Thy Neighbor’s Misfortune: Peer Effect on


https://papers.ssrn.com/sol3/Papers.cfm?abstract_id=3197990
https://papers.ssrn.com/sol3/Papers.cfm?abstract_id=3197990
https://papers.ssrn.com/sol3/Papers.cfm?abstract_id=3197990
http://pubs.aeaweb.org/action/showLinks?doi=10.1257%2Fpandp.20191010&system=10.1257%2Faer.104.12.4205&citationId=p_3

VOL. 109

Consumption.” https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=2780764 (accessed
February 7, 2019).

»Bachas, Pierre, Paul Gertler, Sean Higgins, and
Enrique Seira. 2018. “Digital Financial Ser-
vices Go a Long Way: Transaction Costs and
Financial Inclusion.”” AEA Papers and Pro-
ceedings 108: 444-48.

Capgemini and BNP Paribas. 2017. World Pay-
ments Report 2017. Paris: Capgemini and BNP
Paribas.

Cohen, Michael, and Marc Rysman. 2013.
“Payment Choice with Consumer Panel Data.”
Federal Reserve Bank of Boston Working

MOBILE WALLET AND ENTREPRENEURIAL GROWTH 53

Paper 13-6.
Klynveld Peat Marwick Goerdeler (KPMG).
2016.  Singapore  Payments  Roadmap:

Enabling the Future of Payments. Amstelveen:
KPMG.

Rogoff, Kenneth. 2014. “Costs and Benefits to
Phasing Out Paper Currency.” NBER Macro-
economics Annual 29 (1): 445-56.

Statista. 2018. FinTech Report 2018. New York:
Statista.

Wang, Zhu, and Alexander L. Wolman. 2016.
“Payment Choice and Currency Use: Insights
from Two Billion Retail Transactions.” Journal
of Monetary Economics 84: 94—115.


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2780764
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2780764
http://pubs.aeaweb.org/action/showLinks?doi=10.1257%2Fpandp.20191010&system-d=10.1257%2Fpandp.20181013&citationId=p_6

	The Impact of Digital Economy  
	Mobile Wallet and Entrepreneurial Growth
	I. Methodology
	II. Results
	A. Direct Effect on Mobile Wallet Usage
	B. Card-Sales Response
	C. New Businesses Drive Sales Growth
	D. Economic Mechanism: New Customer Acquisition

	III. Conclusion
	REFERENCES





