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Despite the introduction of an array of innovations and new
payment options for consumers over the last decade, income
and demographics remain significant predictors of payment
behavior. Using data from a 2023 consumer payments diary,
we find that income, age, and education are significant pre-
dictors of which payment instruments consumers adopt and
use. These associations hold not only for traditional payment
instruments—cards and paper—but also for innovations such
as mobile apps; buy now, pay later (BNPL); and cryptocur-
rency. In 2023, less educated consumers were significantly less
likely than other consumers to adopt any payment instrument,
especially checks and electronic payments, even when we con-
trol for income and employment. After controlling for educa-
tion, we find that high-income consumers used credit cards
significantly more relative to other consumers. Younger and
more educated consumers were most likely to adopt mobile
payment apps. Women, Black, and Latino consumers were sig-
nificantly more likely to have used BNPL. Men were nearly
three times as likely as women to adopt cryptocurrency.

JEL Codes: E41, D14, D12.

Introduction

As the payment system in the U.S. has evolved away from paper
payment methods and toward electronic ways to pay, factors such
as broadband, smartphone, and bank account access have had the
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potential not only to change how U.S. consumers in the aggregate
make payments but also to differently affect the behavior of vari-
ous demographic and income groups. U.S. consumers who rely more
heavily on paper payment methods, do not use mobile payment apps,
and may be constrained from using credit to pay could have trouble
participating fully in the digital economy.

Public policy makers have identified disparate access to financial
and payment services as a drag on the economy. The U.S. Treasury
recently issued a Request for Information on Financial Inclusion of
low-income and low-wealth Black, Indigenous, and People of Color
(BIPOC) communities, and women[] The Federal Reserve Bank of
Atlanta has convened a Special Committee on Payments Inclusion
to examine the factors that may make it difficult for cash-reliant
consumers to participate in the digital economy

Such efforts make timely and detailed information on payment
behavior by income, education, race, ethnicity, and age (among other
factors) that much more important. This paper aims to address
that information need with new data from the 2023 Survey and
Diary of Consumer Payment Choice (SDCPC), a nationally rep-
resentative diary survey of U.S. adults, to examine how consumer
payment behavior varies by income and demographic attributes and
test whether these factors matter more than consumer perceptions of
payment instruments’ characteristics. In addition to traditional ways
to pay (paper, card, and automated clearing house [ACH] methods),
we examine innovations in the user interface (mobile apps), in credit
access (buy now, pay later), and in asset types (crypto).

This research can be very helpful for regulatory oversight. For
example, buy now, pay later (BNPL) services have grown popular,
but there is limited regulation around their usage. Understanding
the demographics behind BNPL adoption can help in implement-
ing responsible lending practices or consumer protection frameworks
that prevent the exploitation of vulnerable users§ We show which
consumers continue to use cash and check, despite the availability

'Federal Register: Request for Information on Financial Inclusion:
https://www.federalregister.gov/documents/2023/12/22/2023-28263 /request-
for-information-on-financial-inclusion.

2Payments Inclusion—Federal Reserve Bank of Atlanta: https://www.
atlantafed.org/banking-and-payments/payments-inclusion.

3We are grateful to an anonymous referee for providing this example.
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of new payment instruments and channels. In light of ongoing dis-
cussion about potential future changes in payment card interchange
fees, our findings help shed light on who might be affected by such
changes, if they were to take place.

Consumer payment behavior is highly heterogeneous. Previous
studies show that consumer payment behavior varies with income
and demographic characteristics (Stavins 2016, 2017) and that even
within a given demographic cohort, consumers frequently exhibit
very different patterns of payment instrument use. Previous research
attributes some of these within-cohort differences to consumers’ indi-
vidual perceptions of a payment instrument’s characteristics, such
as whether it is safe, convenient, or low-cost.

Following Schuh and Stavins (2010, 2013), we estimate a probit
regression for bank account adoption and the two-stage Heckman
model of adoption and use of payment instruments. In addition
to examining the adoption and use of paper, card, and electronic
payment instruments, we investigate consumer behavior surround-
ing payment innovations, including the use of BNPL; holding cryp-
tocurrency; and adopting mobile payment apps (including the bank
person-to-person [P2P] payment app Zelle and the nonbank P2P
payment apps PayPal, Venmo, and Cash App). We explore how
the adoption and use of these newer payment options vary across
consumers with different demographic attributes.

We find that demographic and financial factors matter for pay-
ment choice. In our study, age, education, and income affected not
only the adoption and use of traditional payment instruments like
cash, cards, and ACH payments but also consumers’ choices for pay-
ment innovations, including mobile apps, BNPL, and crypto-assets.
Despite years of innovation in payments, these factors affecting con-
sumer decision-making have remained constant. Income, age, and
education were the most significant factors affecting the adoption
and use of any payment instrument in 2023 as well as consumer
choice more than a decade ago (Schuh and Stavins 2010 [using 2006
data], 2013 [using 2008 data]).

In addition, race was relevant for choices around payment inno-
vations, including the choice to use BNPL, to acquire cryptocur-
rency, and to adopt various payment apps. Consumers most likely
to have used BNPL were female and Black or Latino. Consumers
most likely to own cryptocurrency were male and Asian. Black
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consumers were more likely to adopt Cash App compared to other
payment apps.

Notably, we find that financial fragility affects consumer choice.
Consumers with lower self-reported FICO credit scores were less
likely to adopt a checking account and less likely to use credit cards
(higher scores were associated with a higher likelihood of adoption
and use). Consumers with lower scores were more likely to use cash
and debit cards. Consumers most likely to have used BNPL reported
having a FICO score below 650. Almost half of consumers in the low-
est FICO-score cohort had adopted Cash App, compared with only
8.8 percent of those in the highest cohort. Research using earlier
years of the SDCPC did not examine the relationship of self-reported
FICO score to choice.

In addition to demographic and financial variables, individuals’
assessments of the characteristics of different payment instruments
(such as cost, convenience, and security) mattered for choice, espe-
cially for the decision to adopt a payment instrument. Assessments
of characteristics improve the goodness of fit in both adoption and
use regressions, although more of the variation among consumers in
both adoption and use of payment instruments is explained by their
demographic and financial attributes.

The rest of the paper is organized as follows. Section 2 summa-
rizes the existing literature on consumer payment choice, and Section
3 describes the data used in this study. The next three sections focus
on differences among various demographic and financial cohorts of
consumers: Section 4 presents summary statistics on the adoption
of bank accounts and estimates a probit model of bank account
adoption; Section b presents summary statistics and estimates the
two-stage Heckman model of adoption and use of payment instru-
ments; and Section 6 explores how income and demographics have
affected the adoption and use of innovative ways to pay. Section 7
concludes.

2. Literature Review

Previous literature finds that consumer payment choice varies with
income and with demographic attributes (see, for example, Bertaut
and Haliassos 2006; Klee 2006; Stavins 2001). In addition, studies
show that consumer assessments of payment-method characteristics
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affect payment use (Ching and Hayashi 2010; Koulayev et al. 2016;
Schuh and Stavins 2010, 2013). In addition to furthering the research
contained in the papers cited above that are most closely related to
our paper, this paper contributes to several areas of research, as it
explores the effect of demographic and financial attributes on the
adoption and use of an array of legacy and new payment methods.

The literature on cash is extensive. Shy (2023) surveys that liter-
ature, explaining why cash continues to be used despite the introduc-
tion of new electronic payment technologies. Stavins (2021) shows
that the use of paper checks has declined, offset by greater use of
payment cards and electronic payments out of bank accounts. These
findings, based on aggregate data, raise the question of whether there
are segments of the population whose reliance on paper payment
methods can account for their persistence.

The literature on debit cards has focused on their role as a possi-
ble substitute for cash, as Bounie, Francois, and Waelbroeck (2016)
suggest they are, but credit cards have drawn greater attention due
to their additional role as a form of consumer credit. Some of this
research centers on interventions to reduce credit card debt after
consumers have already adopted the cards and begun spending, as
Agarwal et al. (2015) and Guttman-Kenney et al. (2023) discuss.
Another side of this literature has focused on the costs of consumers
having insufficient access to credit, studying disparities in credit
access by race (Firestone 2014) or by employment status (Brax-
ton, Herkenhoff, and Phillips 2024). Exploring which demographic
groups rely on credit cards can shed light on both who might be at
risk of accumulating excessive debt and who might be underserved
by credit markets.

While all the payment options analyzed in these earlier studies
still exist, consumers can now spread payments for purchases over
time by using BNPL. Stavins (2024) and Aidala, Mangrum, and van
der Klaauw (2024) show that financially fragile consumers are more
likely to use BNPL. Di Maggio, Katz, and Williams (2022) find that
lower-income consumers are more likely to use BNPL compared with
higher-income consumers, but the authors’ data do not allow them
to observe other consumer attributes, such as race and gender, which
we explore here. BNPL has been the subject of less research than
credit cards, yet it presents similar risks of users falling into debt,
warranting a closer look at who has been affected by its proliferation.
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Consumers have also experienced the growth of new payment
technologies in recent years, including cryptocurrency and mobile
apps such as Venmo, Zelle, and Cash App. Auer and Tercero-Lucas
(2022) find that crypto adopters tend to be educated, young, and
digital natives, and Bradford (2022) finds that Black consumers
are more likely to adopt crypto. Other studies find evidence that
crypto adopters tend to have high financial literacy and risk tol-
erance (Hayashi and Routh 2024) and higher inflation expecta-
tions (Aiello et al. 2023). Our paper adds to this literature on who
adopts crypto, which is separate from the expansive body of research
on the market dynamics that determine its value (Halaburda
et al. 2022).

Determinants of mobile payment app adoption have received less
scholarly attention, but a survey by the Pew Research Center finds
that the adoption of specific apps varies with race and ethnicity, and
that two-thirds of Americans aged 50 and older have never used a
payment app (Anderson 2022). In the same survey, some respondents
cite use by other people they know as a reason for their own adop-
tion, suggesting a role for peer effects that would be consistent with
previous literature on how social networks play a role in adoption
of financial practices (Banerjee et al. 2013). Yang et al. (2023) show
gender differences in mobile payment adoption in China. Our survey
does not contain information on respondents’ social networks, but
we are able to explore the degree to which both demographics and
subjective assessments of payment instruments predict adoption of
mobile payment apps.

This paper also contributes to the literature on consumer pay-
ment behavior by using the specific reporting method of diary survey
recording and by expanding the range of payment methods investi-
gated. Schuh and Stavins (2010, 2013) use data that relied on con-
sumers’ recall of what they did in a typical month. By contrast,
this study uses data from a consumer payments diary, in which
consumers record every transaction they conduct during a speci-
fied three-day period. In addition, the data incorporate not only the
traditional choices of paper, cards, and electronic payment instru-
ments, but also a new payer-experience layer that includes mobile
pay and BNPL. The data also contain information on the adoption
of cryptocurrency.



Vol. 22 No. 1 Consumer Payment Behavior 53

3. Data

As noted, we use data from the 2023 SDCPC, which is conducted
annually in October by the Federal Reserve Banks of Atlanta and
Boston and Federal Reserve Financial Services. Each year since 2015,
SDCPC respondents have reported their checking and savings bank
account holdings, the payment instruments they possess or have
adopted, and how they use those payment instruments. Payment
instruments include cash, paper checks, credit cards, debit cards,
prepaid cards, and electronic payments out of bank accounts (bank
account number payment and online banking bill payment@). Survey
participants record their transactions during three consecutive days.
Transactions include purchases (in person or online), bill payments,
P2P payments, and ATM withdrawals and deposits. Participants’
three-day response periods are evenly distributed throughout Octo-
ber so that on each day of the month, an equal number of overlapping
respondents record their first-, second-, and third-day payment infor-
mation. The data used in this study are described in greater detail in
Foster, Greene, and Stavins (2024); Foster and Diallo (2024) provide
more technical background on the survey methodology used to col-
lect the data. In 2023, the nationally representative sample included
4,209 respondents, who collectively conducted 18,457 transactions.

3.1  Demographics

Table 1 shows the demographic breakdown of the sample. We
apply individual-level post-stratification weights in the calculation
of individual-level summary statistics so that the data are repre-
sentative of the U.S. population; for transaction-level summary sta-
tistics, we use day-of-week weights because October 2023 did not
have an equal number of each day of the week. Summary statistics
at both the individual and transaction levels are calculated using

4Bank account number payment (BANP) is defined in the survey question-
naire as “You pay by giving your bank’s number [sometimes called a ‘routing
number’] and your account number.” Online banking bill payment (OBBP) is
defined in the survey questionnaire as “A payment made from your bank’s online
banking website or mobile app.”
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the nationally representative sampleE As the table shows, transac-
tions are not evenly distributed across the demographic cohorts. In
particular, consumers aged 25 to 34 comprise 11 percent of the sam-
ple but conducted more than 21 percent of the transactions. The
two oldest groups (55 to 64 and 65 and older) are slightly under-
represented regarding their number of transactions. A breakdown
by income shows that the lowest-income consumers—those with an
annual household incomdd of less than $25,000—represent almost
23 percent of the sample but conducted only 15 percent of the
transactions. By contrast, the highest-income consumers comprise
33 percent of the sample but conducted more than 45 percent of
the transactions. Employed consumers also conducted a dispropor-
tionally large number of transactions compared with consumers who
were either unemployed or out of the labor force.

Survey respondents report their FICO credit scores. Rather than
asking for the exact score, the survey asks respondents to select a
cohort: below 600, 600 to 649, 650 to 699, etc. Although the response
rate for FICO scores in the 2023 diary is not perfect—approximately
9 percent of respondents did not know their scores (Table 1)—most
respondents provided their score range. Because credit scores reflect
consumers’ creditworthiness and their likelihood of repaying loans
on time, they are an important aspect of payment behavior.

Self-reported credit scores might be overstated; previous research
shows that people tend to overestimate their credit scores in self-
reported surveys (Homonoff, O’Brien, and Sussman 2021; Perry
2008). In our sample, approximately 29 percent of the respondents
who reported a credit score claimed to be in the highest category
(over 800), whereas FICO classified 24 percent of the population in
that category in October 2023 (Arkali 2023). However, it is unlikely
that overstating FICO scores would bias our results. First, we use

5The 2023 diary includes a nationally representative sample as well as 370
additional diarists from an oversample of California. All summary statistics here
are calculated using only the observations from the nationally representative sam-
ple, with corresponding weights. For details on the construction of these weights,
see the codebook for the 2023 diary on the Federal Reserve Bank of Atlanta web-
site: https://www.atlantafed.org/-/media/documents/banking/consumer-pay-
ments/survey-diary-consumer-payment-choice /2023 /dcpc2023_codebook.pdf.

SRespondents are asked to report the total income of all family members in
their household over the past 12 months.
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FICO score ranges rather than exact numbers to allow for some
lack of precise reporting, and second, as long as all consumers over-
estimate their FICO scores in a similar way, we can still capture
the relative effects of those self-reported scores. In other words, we
are not focusing on the exact numerical values of FICO scores, but
rather on their relative values across consumers. This allows us to
explore the relationship between relative credit scores and specific
aspects of payment behavior that are not measured in credit report
data, including the use of BNPL, providers of which generally avoid
reporting activity to credit bureaus (Aidala, Mangrum, and van der
Klaauw 2024).

3.2 Characteristics

Participants in the 2023 SDCPC were asked to assess each payment
method according to the following characteristics: cost, acceptance,
convenience, security, setup, recordkeeping, and speed. For each pay-
ment method, respondents rated each of those characteristics on a
scale of 1 to 5, with 1 equaling the least desirable (for example, least
secure or most expensive) and 5 the most desirable (most secure
or least costly). (See the Appendix for the survey questions about
characteristics.)

Using data from earlier surveys, Schuh and Stavins (2010, 2013)
show that, besides demographics and income, consumers’ assess-
ments of a payment instrument’s characteristics significantly affect
whether they adopt and use that instrument. Acceptance is the
only characteristic that measures potential supply-side restrictions
by payees; all the other characteristics can be affected by both supply
and demand factors. For example, while the cost of a payment instru-
ment is partly affected by whether financial institutions or merchants
impose fees or give discounts for using the payment instrument, it is
also influenced by a consumer’s specific circumstances, such as the
type of deposit account or the type of credit card that the consumer
holds.

By including these ratings in regressions, we can estimate their
effect on payment choice while controlling for income and demo-
graphics. Including all the characteristic ratings in the regression
would generate a large number of right-hand-side variables and
therefore a large number of coefficients to estimate. Eight payment
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methods (cash, check, money order, credit cards, debit cards, pre-
paid cards, OBBP, and BANP) and seven characteristics (cost,
acceptance, convenience, security, setup, recordkeeping, and speed)
would generate 56 variables to include in the regressions. Instead, we
compute the average of each respondent’s ratings of each payment
method relative to their ratings of all the other methods. (See the
Appendix for the details of this transformation.)

4. Bank Account Adoption

4.1  Summary Statistics

Having a bank account is a prerequisite for adopting and then using
some payment instruments, including debit cards, checks, OBBP,
and BANP. While nearly 96 percent of U.S. consumers have at least
one bank accountﬂ the division between banked and unbanked con-
sumers is not equally distributed among various income and demo-
graphic cohorts. (All numbers in the summary statistics tables are
weighted using the nationally representative weights.)

Table 2 shows the percentage of consumers in 2023 who had any
bank account (column 1) as well as the share who had a checking
account (column 2) and the share with a savings account (column
3). Checking account ownership was much more common than sav-
ings account ownership: 95 percent of consumers versus 78.6 per-
cent. Bank account holding was highest among the oldest group and
increased monotonically with education and with income. Only 81.1
percent of consumers without a high school education held a bank
account, compared with 99 percent of college graduates and 100
percent of consumers with a graduate degree. Among the lowest-
income consumers, 83.9 percent had a bank account, compared with
100 percent of consumers in the highest-income cohort. Employed
consumers and homeowners were more likely to have a bank account
relative to those who were unemployed or rented their home. White
and Asian consumers were each more likely than Black consumers
to have a bank account. Consumers with low credit scores were

"The number of unbanked consumers in our data is consistent with the number
reported by the Federal Deposit Insurance Corporation (FDIC), which estimates
that 4.5 percent of U.S. households were unbanked in 2021. See FDIC (2021).
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Table 2. Adoption of Bank Accounts: Any Bank Account,
Checking Account, Savings Account

% of Each Demographic Adopting. ..
Bank Checking Savings
Account Account Account
All Individuals 95.7 95.0 78.6
<25 92.5 90.3 78.1
25-34 95.0 94.0 81.0
Age: 35—44 95.6 95.3 77.3*
45-54 95.6 94.9 81.8
55-64 96.2 94.9 76.4
65+ 97.1%* 97.1%** 76.8
No High School 81.1%** 80.8*** 56.4***
High School 93.2%** 92.0%** 69.17**
Highest Education: Some College 95.8 95.2 78.9
College Graduate 99.0%** 98.6™** 86.3%**
Graduate School 100.0*** 99.4*** 90.5™**
Female 96.0 95.4 79.2
Gender: Male 95.5 94.6 77.9
Married 98.27%** 97.9%** 83.5™"*
X Divorced/Separated 92.4** 91.1%** 71.3%**
Marital Status: Widowed 96.6 96.2 70.4%*
Never Married 92.3*** 90.9%** 73.7**
White 97.0%** 96.3%** 79.7*
Black 86.8%** 85.7%** 67.0%%*
Race: Asian 98.2** 97.2* 83.6*
Other 97.6 97.5** 82.7
. Latino 95.4 94.8 76.9
Ethnicity: Non-Latino 95.8 95.0 78.8
Urban 95.9 95.4 81.5%**
Urbanicity: Suburban 95.2 94.3 79.5
Rural 96.9 96.3 69.6™**
<$25,000 83.9™** 82.4%** 56.1%**
$25,000-$49,999 96.6 95.0 74.8
Income: $50,000-$74,999 98.5%** 98.4*** 79.8
$75,000-$99,999 99.4*** 98.8*** 82.7*
>$100,000 100.0*** 99.7%** 91.4™**
Employed 97.8%** 97.4*** 83.7***
Employment Unemployed 82.9%** 78.9%** 57.8%**
Status: Retired 98.1%** 98.0%** 80.0
Other 90.9%** 89.5%** 66.8%**
<600 82.77** 81.3%** 48.3"**
600-649 94.1 92.7 69.4***
650-699 96.1 96.0 72.5%*
FICO Score: 700749 09.7%** 97.9%** 86.8%**
750-799 98.6™** 98.3%** 87.7**
>800 99.7%** 99.3*** 90.0™**
Unknown 87.7T** 87.1%** 61.7°"
Homeownership: Homeowner 98.6*** 98.4*** 83.9%**
Non-Homeowner 91.0*** 89.3%** 69.6™**
Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer Payment Choice.
Note: Results are weighted using the nationally representative weights. Asterisks indicate results
of a test of difference in means between the rate of adoption for a demographic group and rate of
adoption for observations outside that demographic group; *p < 0.10, **p < 0.05, ***p < 0.01.
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less likely to have a bank account, while almost everyone with a
self-reported credit score greater than 700 had a bank account.

The differences among income and demographic cohorts were
especially large for savings account holding, suggesting that low-
education and low-income consumers were significantly less likely
to have any financial cushion and were more likely to be liquidity
constrained. That inference is consistent with the findings in Greene
and Stavins (2023).

4.2 Regression Results

While a savings account provides a means of saving money, a check-
ing account is essential for liquidity and for accessing many payment
instruments. We therefore focus on the factors affecting the proba-
bility of holding a checking account. We test whether the effect of
demographic attributes on the most held type of bank account—a
checking account—remains significant when all other variables are
held constant. Table 3 shows the results of a probit regression in
which the dependent variable equals one if consumer ¢ has adopted
a checking account and zero otherwise.

Because only 5 percent of consumers are unbanked (Table 2), all
estimated marginal effects are very small in magnitude. As expected,
low-income, less educated, and unemployed consumers were less
likely to have a checking account. Consumers in the lowest FICO
credit score cohort and those who did not know their FICO score
were significantly less likely to have a checking account when we
control for other financial or demographic attributes.

5. Payment Instrument Adoption

With most payment instruments, consumers first decide whether to
adopt them (extensive margin) and then how often to use them to
conduct transactions (intensive margin). For example, a consumer
must apply for a credit card before they can use that card. For some
payment methods, such as BANP, adoption occurs when a consumer
uses it.

The set of payment instruments that each consumer could adopt
includes paper methods (cash, checks, and money orders), pay-
ment cards (debit, credit, and prepaid), electronic payments (OBBP
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Table 3. Probit Regression Results, Estimated Effects of
Demographics on Checking Account Adoption

Estimated Effect on
Percentage Point
Chance of Adopting
Checking Account

(1) (2)
<25 —0.18 -0.16
25-34 -0.42 -0.35
' 3544 ~0.70* ~0.56
Age: 45-54 ~0.66* ~0.54
55-64 -0.61* —0.54*
65+ - -
No High School -5.16™** -3.65%**
High School ~1.49*** ~1.08%**
Highest Education: Some College —1.46™** ~1.13%**
College Graduate -0.41* -0.36
Graduate School — —
Female - -
Gender: Male 0.10 0.05
Married 0.36 0.17
. Divorced/Separated 0.36 0.21
Marital Status: Wid/ow‘:d 0.51 0.31
Never Married — -
White - -
Black -0.49 -0.34
Race: Asian ~0.34 ~0.37
Other 0.42% 0.37*
.. Latino 0.00 0.07
Ethnicity: Non-Latino B B
No. of Household Residents: 0.00 0.01
Rural -0.57 —0.52
Urbanicity: Mized - -
Urban 0.14 0.11
<$25,000 —5.11%** —3.82%**
$25,000-$49,999 —1.23*** -1.02**
Income: $50,000-$74,999 ~0.59* ~0.46
$75,000-$99,999 -0.16 -0.17
>$100,000 - -
Employed — -
Employment Status: Un];;rzfj;}ged 7383 0'20'38
Other —1.28%** -0.90**
<600 ~1.51"*
600-649 -0.29
650-699 0.39
FICO Score: 700749 0.17
750-799 0.09
>800 —
Unknown —2.60"**
Homeownership: Homeowner 1.50*** 1.18***
Non-Homeowner - -
Census Division Fized Effects? Yes Yes
Observations 4,078 4,077
Pseudo-R? 0.3442 0.3772

Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer Payment Choice.
Note: Results shown are estimated marginal effects at means (for continuous variables) and of a
discrete change relative to the reference group (for categorical variables). “~” denotes the reference

group for categorical variables. *p < 0.10, **p < 0.05, ***p < 0.01.
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and BANP), and cryptocurrency. We measure adoption of payment
instrument j by consumer 7 in period t as follows:

1 if consumer i has adopted payment instrument
At = j in period t
0 otherwise,

where j = {cash, check, money order, debit, credit, prepaid, OBBP,
BANP, crypto}.

5.1  Summary Statistics

Table 4 shows, by demographic cohort, the percentage of consumers
who adopted each payment instrument§ The rates of adoption range
from 95.4 percent for cast to 8.6 percent for cryptocurrency and
5.8 percent for money orders.

Almost all consumers had adopted cash regardless of their income
or demographic attributes. By contrast, check adoption varied sig-
nificantly by age, education, and income. Only about one-fourth of
the youngest consumers held checks, compared with 90.9 percent
of consumers aged 65 and older. The differences by education are
also pronounced: 42.7 percent of consumers with less than a high
school education held checks compared with 87.3 percent of those
with a graduate degree. By income, check adoption ranges from 50.9
percent of the lowest-income consumers to 83.4 percent of those in
the highest-income cohort. Debit card, credit card, and electronic
payments adoption all increase with education and income. The
top panels of Figures 1, 2, and 3 summarize adoption of payment
instruments by age, education, and income, respectively.

Compared with consumers who reported high credit scores, those
in the lowest credit-score cohort were significantly less likely to have
checks or credit cards but significantly more likely to have money
orders.

8 As noted earlier, all numbers in the summary statistics tables are weighted
using the nationally representative weights.

9The SDCPC includes a few separate questions related to cash adoption and
use, asking whether the participant holds cash, makes a payment using cash,
gets/stores cash, or has used cash in the last 30 days. If a respondent answers
yes to any of those questions, they are identified as a cash adopter.
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Figure 1. Adoption and Use of
Payment Instruments by Age

Share adopting payment instrument by age
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Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer
Payment Choice.
Note: 95 percent confidence intervals shown.

5.2 Regression Results

In our model, consumers first decide whether to adopt a payment
instrument and then choose how to pay for purchases given their set
of options. To estimate consumers’ adoption and use of payments,
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Figure 2. Adoption and Use of Payment

Instruments by Education
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Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer
Payment Choice.
Note: 95 percent confidence intervals shown.

we apply the two-stage Heckman (1979) selection model. Our goal is
to estimate how the conditional expectation of adoption (extensive
margin) and use (intensive margin) of these payment instruments
varies with respect to demographics. We are only able to observe how
frequently a consumer would use a given payment method, condi-
tional on adoption, for the subset of consumers who have made that
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Figure 3. Adoption and Use of Payment
Instruments by Income
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Payment Choice.

Note: 95 percent confidence intervals shown.

decision to adopt. The reason to apply the Heckman model is that
in case the sample is not random and there is a sample selection
bias, our approach can correct for the bias, as discussed further in

Section 6.

We estimate the likelihood of adoption of payment method j by
consumer ¢ using the following probit specification:
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RCHAR;; is a vector of relative characteristics of payment j
(cost, acceptance, convenience, security, setup, recordkeeping, and
speed); DEM,; is a vector of demographic variables (age, education,
gender, marital status, race, ethnicity, number of household mem-
bers, census division]"] and a dummy variable indicating whether
consumer ¢ resides in an urban or rural area); Y; is a set of finan-
cial variables (income, employment status, self-reported FICO score,
and homeownership); and Z; is a set of control variables excluded
from the instrument-use stage to identify the Heckman two-stage
model[] The key reason for using probit in the first stage, rather
than alternative binary outcome models, is that while estimating
model parameters we also generate estimates of the inverse Mills
ratio for each observation, which we can use to model sample selec-
tion bias in the second stage (Heckman 1979). We model the decision
to adopt each payment instrument separately because none of them
are mutually exclusive, and in some cases, consumers adopt all of
the instruments in Table 5.

Table 5 shows the results of the adoption regressions (stage 1 of
the Heckman model). Each column represents a different payment
instrument, with the dependent variable equal to one if consumer
1 adopted that instrument and zero otherwise. Because almost all
survey participants (96 percent) had adopted cash, we do not esti-
mate a cash adoption regression. The numbers shown in the table
represent estimated marginal effects at the means (for continuous
variables) or marginal effects of a discrete change relative to the
baseline (for categorical variables). The numbers can be interpreted
as the percentage point effect of each variable on the expected proba-
bility of adoption of a given payment instrument. We exclude survey

¥The nine census divisions are New England, Mid Atlantic, East North
Central, West North Central, South Atlantic, East South Central, West South
Central, Mountain, and Pacific.

1 This model includes a relatively large number of covariates. It is likely that
payment instrument adoption can be explained using a smaller number of vari-
ables. Following a suggestion by an anonymous referee, we modeled the adoption
of seven payment instruments as a function of unobserved latent classes. We
found that the best-fitting model contained just four latent classes. However, we
chose to focus on understanding the variation across identities that are salient to
researchers and policymakers, rather than opaque latent classes.
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respondents who recorded no transactions during the diary period
because we cannot calculate a share of transactions using any pay-
ment instruments if the denominator is equal to zero. While our base
specification includes the relative characteristics of payment instru-
ments, in a later section of this paper, we test whether including
them in the regressions improves the goodness of fit.

Younger consumers were less likely to adopt checks: Compared
with the omitted 65-and-older group, consumers younger than 25
had a 35 percent lower probability of adopting checks. Less edu-
cated consumers were significantly less likely to adopt all payment
instruments, especially checks and electronic payments, even when
we control for income and employment. Unemployed consumers were
less likely to adopt any instrument except for prepaid cards, which
may be used for unemployment benefit disbursements. Consumers in
the lowest FICO-score cohort were 23 percentage points less likely to
have checks and 31 percentage points less likely to have credit cards
relative to those in the highest FICO-score cohort, probably due
to supply-side restrictions. However, the low-FICO-score consumers
(e.g., unemployed consumers) were more likely than consumers in
the top FICO-score cohort to have adopted prepaid cards. Figure 4
shows adoption of credit cards by FICO score.

The results in Table 5 also show that when income and demo-
graphics are held constant, consumers’ subjective assessments of
payment instrument characteristics influence their adoption deci-
sion[13 Subjective assessments of payment instrument characteris-
tics can vary within demographic groups. Even though many of the
demographic and income variables are significant, characteristics of
payment instruments have a large and significant effect on payment
instrument adoption. Positive and significant coefficients on a char-
acteristic indicate that, after we control for all the demographic and
financial variables, consumers who gave a given payment instrument
a high rating for that characteristic relative to other payment instru-
ments were significantly more likely to adopt the instrument. Con-
sumers’ assessment of convenience, recordkeeping, setup, and speed

12The one exception is prepaid cards. Because many of the examples in
the questionnaire relate to disbursement for various public benefits programs,
the determining factor may be eligibility for these rather than a personal
(dis)satisfaction with them.
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Figure 4. Adoption of Payment Innovations
and Credit Cards by FICO Score

Adoption of payment innovations and credit cards by FICO score
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Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer
Payment Choice.
Note: 95 percent confidence intervals shown.

all had large and significant effects on the probability of adopting a
given payment instrument.

Table 6 summarizes consumers’ assessments, showing that in
almost every case, adopters, on average, gave higher ratings rela-
tive to nonadopters for a given payment instrument along every
characteristic. The characteristic with the largest discrepancy in rat-
ings between adopters and nonadopters was convenience, followed
by setup, suggesting that these may have been the main reasons
consumers did not adopt certain payment instruments.

6. Payment Instrument Use

Once consumers adopt a payment instrument, they decide how often
to use it for transactions, either in person or online. Although
the adoption decision can be made in conjunction with the use
decision—for example, a person can sign up for online banking and
then immediately pay a bill online—adoption is a prerequisite for
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use. Therefore, in our model, the two decisions are made sequentially.
That is, after they adopt payment instruments, consumers decide
which of those instruments to use when conducting each transaction.

Survey participants record individual transactions and the pay-
ment instrument they used for each transaction in the diary on a
daily basis, but they could fail to report all their payments. We
address this possibility by using shares instead of the absolute num-
ber of transactions conducted with each instrument because shares
are less likely to be biased by reporting errors. For example, if respon-
dents consistently underreport across all the payment instruments
they use, the shares will remain the same even though the absolute
number of transactions will be biased downward.

We measure consumer i’s use of payment instrument j as the
share of all transactions conducted by consumer ¢ using payment
instrument j:

Uijt = (nijt/Nit)a

where N;; = ) n;j¢ is the total number of payments made by con-
J
sumer ¢ in period ¢ using all their payment instruments. We assume

that any underreporting of transactions would affect all payment
instruments equally; therefore, shares are less likely to be affected
by any reporting issues relative to absolute numbers of transactions.

6.1 Summary Statistics

Table 7 shows the percentage of transactions conducted in 2023
using each category of payment instruments: paper (cash, check,
and money order), cards (debit, credit, and prepaid), electronic
(OBBP and BANP), and other (mobile payment apps, account-to-
account transfers, and income deduction). Table 8 further breaks
down those results into the percentages of transactions conducted
with individual payment instruments. About two-thirds of all trans-
actions were conducted with payment cards (Table 7). Transactions
conducted with paper instruments constitute almost 19 percent of
all transactions, while electronic payments comprise 12.5 percent of
transactions. Younger, highly educated, and high-income consumers
conducted a significantly higher share of transactions using cards
compared with their counterparts. The reverse is true for paper
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Table 7. Percentage of Transactions Conducted Using
Each Category of Payment Instrument
% of All Transactions Using. ..
Paper Payment | Electronic Other
Methods Cards Banking | Methods
All Individuals 18.8 64.8 12.5 3.9
<25 15.6* 69.7** 9.8 4.9
25-34 12.2%** 71.0%%* 11.4* 5.4%**
Ages 8544 13.9°** | 72.4"** | 10.9"** 2.8%*
45-54 14.1*** 69.3*** 13.1 3.5
55-64 24.2%** 57.8%%* 13.9* 4.2
65+ 29.6%** 53.2%** 14.1%** 3.2%*
No High School 30.8*** 60.0" 5.5%** 3.7
High School 26.0""* 59.6™** 11.2%* 3.3*
Highest Education: Some College 20.3* 62.8%* 12.9 4.1
College Graduate | 15.7°** 66.4** 13.5** 4.5%*
Graduate School | 12.3*** 70.6*** 13.6* 3.6
Female 18.4 64.8 12.3 4.5%**
Gender: Male 19.3 64.7 12.8 3.2%%*
Married 17.5*** 66.0%** 13.1** 3.4%"F
. Divorced/Separated | 23.4*** 58.9%** 13.4 4.3
Marital Status: Widowed 30.8%** 51.1%%* 13.4 4.6
Never Married 17.3** 67.5%%* 10.5"** 4.8%*
White 18.9 64.5 13.1*** 3.5%**
Black 26.0""* 57.8%%* 10.6** 5.6%**
Race: Asian 1L.7%%% | 71.4%** 11.6 5.3*
Other 14.9*** 69.7*** 12.1 3.3
.. Latino 15.2%** 70.9%** 10.2*** 3.6
Ethnicity: Non-Latino 19.4%%* | 63.8%** | 12.9%** 3.9
Urban 16.4*** 66.3"™ 12.3 5.0%**
Urbanicity: Suburban 18.6 64.8 13.1* 3.4™*
Rural 27.2%** 59.9%** 10.8** 2.1%%*
<$25,000 31.5%** 55. 7% 9.1%** 3.8
$25,000-$49,999 |25.1°** |60.0*** | 10.9** 4.0
Income: $50,000-$74,999 | 18.5 64.2 13.2 4.0
$75,000-399,999 17.8 64.3 134 4.5
>$100,000 13.2*** 69.5"** 13.7°** 3.7
Employed 14.8*** 68.3%** 12.8 4.1
Employment Unemployed 23.9%* 64.7 4.8%** 6.6
Status: Retired 27.8%** 55.1%** 14.3*** 2.8%%*
Other 24.1%%* 61.2%** 11.0* 3.6
<600 28.2%** 58.2%** 9.2%** 4.4
600-649 20.2 66.3 9.3*** 4.3
650-699 17.1 66.1 12.9 3.9
FICO Score: 700-749 14.3%%* 68.5%** 13.3 3.9
750-799 16.3*** 67.1%%* 12.0 4.5*
>800 18.5 62.9%%* 15.5%** 3.2%%*
Unknown 30.3*** 59.3%** 6.8%** 3.6
Homeownership: Homeowner 18.3** 64.1%* 14.3*** 3.3%**
Non-Homeowner | 20.0%* 66.2°* 8.8%** 5.0"""

Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer Payment Choice.
Note: Results are weighted using the nationally representative weights. “Other methods” include
mobile payment apps, account-to-account transfers, income deductions, and methods that could
not be classified in one of the other categories. Asterisks indicate results of a test of difference
in means between the share of transactions using a payment instrument for members of a demo-

graphic group and the share of transactions using that method among respondents not in the
demographic group; *p < 0.10, **p < 0.05, ***p < 0.01.
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methods: The oldest, least educated, and lowest-income consumers
conducted the highest share of transactions with paper instruments.

Table 8 provides a more detailed comparison of the shares of
transactions conducted with the various payment methods. Credit
and debit cards were the most heavily used payment methods in
2023, having been used in 32 percent and 30 percent of all trans-
actions, respectively. Cash was the third most common, used in 16
percent of all transactions. As earlier studies find for previous years
(see, for example, Stavins 2016), in 2023, the oldest, least educated,
lowest-income, and Black consumers were most likely to use cash.
Debit cards were most heavily used by the least educated consumers
and Black consumers, while credit cards were most commonly used
by the highest educated, wealthiest, and Asian consumers. Con-
sumers with graduate degrees and those with an annual household
income of more than $100,000 used credit cards for about 51 per-
cent and 44 percent of all transactions, respectively. The share of
transactions conducted with checks declined over the years to just
2.7 percent in 2023, but the oldest consumers used checks for almost
6 percent of their transactions. The bottom panels of Figures 1, 2,
and 3 summarize shares of payments by payment instruments by
age, education, and income, respectively.

Payment instrument use varied with credit scores. Consumers
in the lowest FICO-score cohort used cash twice as much as those
with credit scores above 650. Consumers with credit scores below
650 conducted about half of their transactions with debit cards and
less than 8 percent with credit cards. By contrast, consumers with
credit scores above 800 used debit cards for only 14 percent of their
transactions and used credit cards for about half of the transactions.

6.2 Regression Results

In the second stage of the Heckman model, we estimate the use of
each payment instrument j by consumer i as follows:

Ui; = U(RCHAR,;, DEM;,Y;, MR; 1), (2)

where U;; is the ratio of the number of payments consumer ¢ made
using payment type j to the total number of payments made by con-
sumer ¢ in the diary, and MR~ !'is the inverse Mills ratio from the
first-stage Heckman probit model. We do not observe how intensively
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nonadopters would use a payment instrument if they had adopted
it, requiring us to limit this portion of the analysis to adopters.
Since adopters of payment instrument j are not a random subset of
the population, this sample selection provides a risk of introducing
a bias into our estimates, which we can address by including the
inverse Mills ratio as a correction term in the second stage of the
model (Heckman 1979). The inverse Mills ratio is not statistically
significant in any of the regressions, however, meaning that we do
not find evidence of sample selection bias.

Table 9 shows the results of the use regressions (stage 2 of the
Heckman model) The dependent variable is the share of all trans-
actions conducted by consumer ¢ using a given payment instrument.
Because we do not estimate a cash adoption regression, we estimate
cash use with ordinary least squares (OLS; last column in the table).

The Heckman model requires that some of the variables included
in the first stage are excluded from the second stage. We exclude
the following variables, which we believe affect adoption but are less
likely to affect use: setup, acceptance, rural/urban, and number of
household residents.

Older, less educated, lower-income, and Black consumers used
cash significantly more than their counterparts, even when all the
other demographic and financial attributes are held constant. Con-
sumers with less than a high school degree had a 12 percentage point
larger share of cash use compared with consumers who had a gradu-
ate degree, and consumers with an annual household income of less
than $25,000 had an 8 percentage point larger share than those with
a household income of more than $100,000 a year. Consumers in the
lowest FICO-score group had an 8 percentage point larger share of
cash use than the omitted group of those with a FICO score over
800.

Low-FICO-score consumers used debit cards more intensively
than high-FICO-score consumers, while the opposite is observed for
credit cards: Consumers reporting a FICO score below 650 had a

13We estimated the Heckman regressions with and without the FICO scores.
The estimated coefficients are very similar when the FICO scores are excluded but
including them improves the goodness of fit—the adjusted R-squared increases
for all the regressions. The results without the FICO scores are available from
the authors.
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21 percentage point larger share of debit card use and a 20 per-
centage point smaller share of credit card use for their transac-
tions compared with the omitted category of consumers in the top
FICO-score cohort (above 800). The least educated consumers used
debit cards more and credit cards less than consumers with any
other level of education. After controlling for education, we find that
high-income consumers used credit cards more than consumers in
other income cohorts.

Rating cash highly in terms of convenience, recordkeeping, and
security increased cash use significantly. Convenience was the most
important characteristic affecting cash use; consumers who rated
cash as more convenient than other payment instruments had sub-
stantially larger shares of cash use compared with other consumers.
Convenience also had a highly significant effect on the use of four
other payment instruments: credit card, debit card, check, and pre-
paid card. Other characteristics are not significant in the use regres-
sions (Table 9).

How much of the variation in adoption and use is explained by
the relative characteristics? We estimate all the regressions with
and without the relative characteristics and compare their respec-
tive goodness of fit, as measured by pseudo R? (for first-stage
probit regressions) and by adjusted R? (for second-stage OLS regres-
sions). Both goodness-of-fit measures are shown at the bottom of the
Heckman regression results tables. A comparison reveals that
although payment instrument characteristics marginally improve
the goodness of fit in both adoption and use regressions, more of
the cross-sectional variation among consumers is explained by their
demographic and financial attributes. Thus, income and demograph-
ics were more important than individuals’ assessments in affecting
payment decisions.

7. Payment Innovations

7.1 Mobile Payment App Adoption
7.1.1  Summary Statistics

While mobile apps such as PayPal, Venmo, and Zelle have become
increasingly popular for making payments, they are not, strictly
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speaking, payment instruments. In fact, most transactions con-
ducted using mobile payment apps are settled through traditional
methods such as credit cards, debit cards, or ACH. Nevertheless,
the growing popularity of such apps shows that consumers are
increasingly more comfortable using their phones to make pay-
ments, and it is worth noting the associations between various
demographic characteristics and the adoption and use of mobile
technology.

Table 10 shows the adoption rates for mobile payment apps.
Almost three-fourths of all consumers had adopted a mobile pay-
ment app in 2023. The most commonly adopted were PayPal (35.2
percent of participants) and Venmo (32.5 percent). Adoption was
higher for younger respondents and increased with education and
with income (Figure 5). The youngest consumers were almost twice
as likely to have adopted a mobile payment app compared with the
oldest consumers, and 89 percent of those with a graduate degree
had adopted a mobile payment app compared with barely half of
those with less than a high school education.

Adoption rates also varied across different apps: While PayPal,
Venmo, and Zelle were more likely to be held by high-income and
highly educated consumers and those who are Asian, Cash App was
much more likely to be held by consumers with low income or mini-
mal education or Black consumers. Almost half of consumers in the
lowest FICO-score cohort had adopted Cash App compared with
only 8.8 percent of those in the highest cohort.

7.1.2 Regression

Younger consumers were more likely to have adopted mobile pay-
ment apps. Compared with the omitted group of consumers who
were 65 and older, consumers younger than 25 had a 32 percent-
age point greater probability of having adopted an app (Table 5).
Younger, more highly educated, and employed consumers were most
likely to have adopted a mobile payment app. Consumers with
a household income of less than $75,000 were less likely to have
adopted an app. Compared with consumers in the highest FICO-
score cohort, consumers in the lowest cohort were significantly more
likely to have adopted a mobile payment app.
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Figure 5. Adoption of Mobile Payment
Apps by Age, Education, and Income

Adoption of of mobile payment apps by age, education, and income

<25 —1 93%
25-34 —86%
Age: 3544 i 83%

45-54| ———— 75%
55-64| [N 61%
65+ N 50%

No high school ——————154%
High school ——60%
Education: Some college| | = 72%

College graduate| I — 78%
Graduate school | | — 59%

< 825,000 —l63%
$§25,000-549,999 —_—i64%
Income: $50,000-874,999 —68%

$75,000-599,999 | (I 72%
s100,000+ | N 5270

% of adults

Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer
Payment Choice.
Note: 95 percent confidence intervals shown.

7.2 Use of Buy Now, Pay Later
7.2.1 Summary Statistics

In 2023, survey participants were asked questions about buy now,
pay later. Because BNPL is not a payment instrument but rather
a way to spread out a given transaction amount over multiple pay-
ments (most often four), we analyze it separately from payment
instrument adoption and use. Table 11 shows the percentage of con-
sumers who had used BNPL at some point during the previous 30
days (column 1) and the percentage who had used it more than once
during the same period (column 2).

In October 2023, 9.3 percent of consumers had used BNPL dur-
ing the previous 30 days, and only 3.9 percent had used it more
than once. Although the share of consumers using BNPL was still
relatively low, it had increased from 6.6 percent two years earlier
(Stavins 2024). Data collected in December or January might show
higher levels of use due to holiday shopping, but the survey is admin-
istered at the same time every year, so year-to-year changes are not
affected by seasonal influences. Consumers most likely to have used
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Table 11. Use of Buy Now, Pay Later (BNPL)

% of Each Demographic Who. ..

Have Used Have Used BNPL
BNPL in past More Than Once
30 Days in past 30 Days
All Individuals 9.3 3.9
<25 6.7 2.1*
25-3 11.2 4.7
. 85-44 11.3 6.0
Age: 45-54 9.6 3.9
55-64 8.9 3.9
65+ 6.6 2.2%**
No High School 8.3 2.4
High School 11.1* 4.8
Highest Education: Some College 11.0 4.4
College Graduate 7.7" 3.2
Graduate School 6.9%* 3.5
Female 11.6™*" 5.7
Gender: Male 6.9%** 2.1%+*
Married 8.9 3.3*
R Divorced/Separated 9.1 4.1
Marital Status: Widowed 78 41
Never Married 10.3 5.2*
White 8.4™* 3.3
Black 15.1%** 7.0%*
Race: Asian 4750 2.2
Other 11.7 6.0
- Latino 16.4*** 7.8%*
Ethnicity: Non-Latino 8.3%** 3.4%
Urban 7.7" 3.8
Urbanicity: Suburban 9.8 4.1
Rural 10.9 3.8
<$25,000 10.8 5.1
$25,000-$49,999 11.1 3.2
Income: $50,000-$74,999 13.6™* 5.1
$75,000-$99,999 9.2 6.2"
>$100,000 5.8%** 2.4%**
Employed 9.8 4.1
Employment Unemployed 8.2 5.7
Status: Retired 6.9"" 2.5™*
Other 10.3 4.4
<600 23.0%** 13.0***
600-649 21.6%** 11.8***
650699 13.3** 5.0
FICO Score: 700-749 11.0 2.9
750-799 4.8%** 1.5
>800 2.8%** 0.8***
Unknown 4.4%** 1.9%**
Homeownership: Homeowner 8.4 3.4*
Non-Homeowner 10.7* 4.9%

Source: Authors’ calculations based on the 2023 Survey and Diary of Consumer Payment

Choice.

Note: Results are weighted using the nationally representative weights. Asterisks indicate
results of a test of difference in means between the rate of adoption for a demographic
group and rate of adoption for observations outside that demographic group; *p < 0.10,
**p < 0.05, ¥**p < 0.01.
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BNPL had a FICO score below 650, only a high school education,
and an annual household income of less than $75,000, and they were
female and Black or Latino. Black, Latino, and female consumers
were also most likely to have used BNPL more than once in 30 days.
(For more on BNPL use in October 2023, see Stavins 2024.) Figure
4 compares BNPL adopters (defined as consumers who had used it
at least once in the previous 30 days) with credit card and crypto
adopters by credit score.

7.2.2 Regression

BNPL is not a physical or electronic payment instrument that is
adopted the way other instruments are adopted. Therefore, we define
BNPL adoption as having used it at least once during the previous
30 days. Table 12 shows the results of a probit regression in which
the dependent variable equals one if a consumer used BNPL at least
once during the previous 30 days and zero otherwise. After control-
ling for all the other demographic and financial variables, we find
that women, Black, and Latino consumers were significantly more
likely to have used BNPL. FICO scores had the strongest effect on
BNPL use, possibly because consumers with low FICO scores were
not able to obtain credit cards, had low credit limits on their cards,
or had exhausted their credit limit. Consumers in the lowest and
second-lowest FICO-score cohorts were 17 percentage points more
likely to use BNPL than those in the omitted category of consumers
with a FICO score over 800. These findings imply that the risks of
BNPL for financially fragile consumers—for example, accumulating
too much debt (CFPB 2022, 2023)—deserve further investigation
and that additional consumer protections may be warranted.

7.8 Cryptocurrency Adoption
7.8.1  Summary Statistics

Although the rate of cryptocurrency adoption was much lower than
that of any of the traditional payment methods (8.6 percent, see
Table 4), the heterogeneity of adoption is notable. In particular,
the consumers who were most likely to hold cryptocurrency were
25 to 44 years old, had a college degree, had an annual household
income of more than $100,000, were Asian, were single, and lived
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Table 12. Probit Regression Results, Estimated Effects of

Demographics on BNPL Adoption

Estimated Effect on
Percentage Point Chance
of Adopting BNPL?*

1) (2)
<25 1.14 2.04
25-34 1.59 —0.51
. 35-44 2.73 0.20
Age: 45-5 0.92 ~0.52
55-64 1.61 0.44
65+ - -
No High School -3.05 —4.11**
High School 0.51 -1.03
Highest Education: Some College 1.81 -0.16
College Graduate | —0.99 -1.01
Graduate School - -
Female — -
Gender: Male 4617 _3.80%**
Married 1.68 1.35
. Divorced/Separated | 0.93 0.03
Marital Status: Wid/owed 0.37 0.53
Never Married - -
White - -
Black 8.79%** 4.84%**
Race: Asian —2.56 -0.77
Other 1.44 1.42
- Latino 5.92%** 5.26***
Ethnicity: Non-Latino B B
No. of Household Residents: 0.46** 0.15
Rural 2.10 1.60
Urbanicity: Mized — -
Urban -1.29 -0.77
<$25,000 3.69%** 0.32
$25,000-$49,999 4.55%** 2.10
Income: $50,000-$74,999 5.47%%* 3.17%*
$75,000-$99,999 3.87** 2.28
>$100,000 - -
Employment Status: Employed - -
Unemployed -3.40** -3.51*"
Retired —2.44 —0.98
Other -0.12 -0.40
<600 16.98***
600-649 17.06***
650-699 12.73***
FICO Score: 700-749 4.37%%*
750-799 1.42
>800 -
Unknown 1.10
Homeownership: Homeowner -1.23 0.73
Non-Homeowner - -
Census Division Fized Effects? Yes Yes
Observations 4,078 4,077
Pseudo-R? 0.0671 0.1194

Source: Authors’ calculations based on 2023 Survey and Diary of Consumer Payment Choice.

Note: Results shown are estimated marginal effects at means (for continuous variables) and of
a discrete change relative to the reference group (for categorical variables). “~” denotes the ref-
erence group for categorical variables. *p < 0.10, **p < 0.05, ***p < 0.01. ®Buy now, pay later
adoption is defined as use in the past 30 days.
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in urban settings. Men (12.6 percent) were significantly more likely
than women (4.7 percent) to adopt cryptocurrency.

7.3.2 Regression

Because cryptocurrency is not typically used as a means of pay-
ment, we analyze cryptocurrency adoption separately from payment
instrument adoption. Table 13 shows the results of a probit regres-
sion in which the dependent variable equals one if consumer ¢ had
adopted cryptocurrency and zero otherwise. Consumers in the 35-44
age cohort were more likely to adopt crypto than consumers in any
other age group. Even after we control for age and income, retired
consumers were 4 percentage points less likely to adopt crypto than
employed consumers. Men were almost 6 percentage points more
likely to adopt crypto than women, and Asian consumers were 3
percentage points more likely to adopt crypto than white consumers.

8. Conclusions

Using new survey and diary data to analyze consumer payment
behavior, we estimate the effects of financial and demographic vari-
ables on the adoption and use of payment instruments. We find that
patterns identified in studies from more than a decade ago have
persisted. Age, education, and income remain the most important
determinants for both the adoption and use of many payment instru-
ments. For example, older, less educated, lower-income, and Black
consumers continue to use cash more frequently than their counter-
parts. We also show that—as with the legacy payment instruments—
the adoption and use of new payment options, including mobile
apps and BNPL, vary significantly with demographic and financial
factors.

Using detailed data on consumer behavior to drive decision-
making can improve outcomes for all concerned. For financial institu-
tions, understanding what types of consumers are more or less likely
to adopt and use payment instruments can inform product design,
marketing, and customer education. For regulators and public policy
makers, insights into who may be left out as the economy becomes
more digital can affect regulation and enforcement. For financial
educators, understanding the demographics of users and nonusers of
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Table 13. Probit Regression Results, Estimated Effects of
Demographics on Cryptocurrency Adoption

Estimated Effect on

Percentage Point Chances

of Adopting Cryptocurrency®

1) (2)
<25 3.18 2.90
25-34 4.317*" 4.03***
. 83544 7.62%** 7.50%**
Age: 45-54 1.76* 1.68*
55-64 2.17** 2.09%*
65+ - -
No High School |-2.42** —2.29%*
High School -0.15 0.03
Highest Education: Some College 2.41%* 2.51%*
College Graduate |2.69"** 2.59%**
Graduate School | — -
Female - -
Gender: Male 5.82%** 575 **
Married -0.74 -0.83
Divorced/Separated | —1.10 -1.16
Marital Status: Wid/owfd 0.60 0.48
Never Married - -
White - -
Black 0.92 1.07
Race: Asian 2.82* 2.73*
Other —1.45 -1.39
- Latino 0.50 0.41
Ethnicity: Non-Latino B -
No. of Household Residents: -0.19 -0.17
Rural -1.37* -1.33
Urbanicity: Mized - -
Urban 2.85%** 2.75%**
<$25,000 —2.21** -1.96*
$25,000-$49,999 | -1.41 -1.37
Income: $50,000-874,999 | -1.29 -1.25
$75,000-$99,999 | -3.07*** —3.02***
>$100,000 — —
Employed - -
Employment Status: Un;rerzf:;)(iyed 72:22*** 93328***
Other -1.10 —0.88
<600 -0.71
600-649 -0.24
650-699 1.07
FICO Score: 700-749 0.73
750-799 1.48
>800 -
Unknown -1.36
Homeownership: Homeowner 0.81 0.71
Non-Homeowner |— -
Census Division Fized Effects? Yes Yes
Observations 4,078 4,077
Pseudo-R? 0.1392 0.1425

Source: Authors’ calculations based on 2023 Survey and Diary of Consumer Payment Choice.

Note: Results shown are estimated marginal effects at means (for continuous variables) and of a
discrete change relative to the reference group (for categorical variables). “~” denotes the reference
group for categorical variables. *p < 0.10, **p < 0.05, ***p < 0.01.
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traditional and new ways to pay, customers, and potential customers
can inspire new approaches to financial planning and financial edu-
cation. For example, lower-income and minority consumers could
become vulnerable because of their higher level of BNPL use.

The demographic factors underlying payment behavior have not
changed even as consumers overall have shifted from paper payment
methods to cards and electronic ways to pay. In addition, choices
to adopt innovations in the user interface (mobile apps) or asset
types (crypto) or to use new ways of credit access (BNPL) also are
influenced by demographics and income. Despite the introduction of
such new payment methods and channels, it is unlikely that the con-
sumer framework for decision-making will change substantially given
the current landscape or future change. Therefore, understanding of
demographic factors will continue to be useful for informing public
policy and consumer protection.

Appendix

The 2023 Survey and Diary of Consumer Payment Choice asked par-
ticipants to rate payment instruments according to several character-
istics. They were asked to rate eight payment instruments according
to seven characteristics on a scale of 1 to 5.

The payment instruments are:

Cash

Check

Money order

Debit card

Prepaid card

Bank account number payment

Online banking bill payment

Mobile payments such as Venmo or Zelle

The characteristics were presented in a random order and were
defined as follows:

a. Suppose a payment method has been stolen, misused, or
accessed without the owner’s permission. Please rate the
SECURITY of each method against permanent financial
loss or unwanted disclosure of personal information.
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1. Very risky

2. Risky

3. Neither risky nor secure
4. Secure

5. Very secure

b. Please rate how likely each payment method is to be
ACCEPTED for payment by stores, companies, online mer-
chants, and other people or organizations.

1. Rarely accepted

2. Occasionally accepted
3. Often accepted

4. Usually accepted

5. Almost always accepted

c. Please rate the COST of using each payment method.
Examples: Fees, penalties, postage, interest paid or lost,
subscriptions, or materials can raise the cost of a payment
method. Cash discounts and rewards (like frequent flyer
miles) can lower the cost of a payment method.

o Consider the cost of using or owning the payment method,
not the cost of an item purchased.
1. Very high cost

2. High cost

3. Neither high nor low cost
4. Low cost

5. Very low cost

d. Please rate the CONVENIENCE of each payment
method.
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Examples: speed, control over payment timing, ease of use,
effort to carry, ability to keep or store.
1. Very inconvenient

2. Inconvenient

3. Neither inconvenient nor convenient
4. Convenient

5. Very convenient

e. Rate the task of GETTING OR SETTING UP each
payment method before you can use it.
Examples: getting cash at the ATM, length of time to get
or set up, paperwork, learning to use or install it, or travel.
1. Very hard to get or set up

2. Hard to get or set up
3. Neither hard nor easy
4. Easy to get or set up
5. Very easy to get or set up

f. Rate the quality of PAYMENT RECORDS offered by
each payment method. Consider both paper and electronic
records.

Examples: proof of purchase, account balances, spending
history, usefulness in correcting errors or dispute resolution,
or ease of storage.

1. Very poor records

2. Poor records
3. Neither good nor poor

4. Good records

ot

. Very good records
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g. Rate the SPEED of each payment method during a payment
transaction. Examples of speed include the time spent at the
payment counter or the time spent on a website’s checkout
page.

Do not include delays unrelated to the actual use of the
payment, such as waiting in line.
1. Very slow

2. Slow

3. Neither slow nor fast
4. Fast

5. Very fast

Following Schuh and Stavins (2010, 2013), we convert the char-
acteristics ratings to relative characteristics using the following
transformation:

‘HARy;
RCHARy(j. §') = log <CR’”> ,

CHARy;0

where k indexes the characteristics (kK = cost, acceptance, conve-
nience, security, setup, recordkeeping, and speed), i indexes the
consumer, j is the payment instrument in question, and j’ is every
other payment instrument besides j. For our baseline specification,
we construct the average relative characteristic for each payment
characteristic k,

1
= > RCHARi(4,5"),

ty#d

over all J; payment instruments for consumer i. For example,
RCHARy;(j) for k = cost and j = debit card is the average of
the log ratios of debit card cost to the cost of each of the other pay-
ment instruments for consumer ¢. A high value of the variable would
indicate that the consumer considers debit cards to be relatively less
costly (more desirable) compared with the other payment methods
(a higher rating indicates a better outcome). Note that we construct
the characteristics relative to all payment instruments, regardless of
whether the consumer has adopted them.
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