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Abstract: The Covid-19 pandemic, in Canadaand around theworld, accelerated trends
toward non-cash payments. In this paper, we assess the impact of high-frequency
fluctuations in the severity of the pandemic on payment behaviour. These fluctuations
are measured by daily changes in restrictions (“stringency”) and reported case counts.
Ourmainmeasures of payment habits are the ratios of the value and transaction counts
of cash withdrawals to debit card payments. Econometrically, we use local projections
to estimate the effects on payment habits. We find evidence that consumer behaviour
adjusted during the pandemic: consumers withdrew less cash relative to card payment
and avoided frequent trips for cash withdrawals and point-of-sale purchases through
higher transaction amounts. Based on our modelling, once stringency measures eased
and case counts receded, cash use partially recovered, although not to pre-pandemic
levels.
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1 Introduction

In Canada, as well as on a global scale, the Covid-19 pandemic and the measures to
contain it accelerated trends in the digitization of payments, shifting from cash to
digital ways to pay. The rapid developments during Covid-19 have highlighted that
traditional indicators of payment and consumption choice often lack immediacy and
convey an incomplete picture. This paper highlights that high-frequency transaction
data generated by payment infrastructures in Canada provides a timely and holistic
assessment of consumers’ payment habits.
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Understanding payment behaviour is essential to the core mandates of many
central banks as they need to assess the state of the economy and fulfill their role in
the payment system. The Bank of Canada’s role includes issuing banknotes, and
supervising certain retail payments systems (Engert and Huynh 2022).

While the containment measures did not target cash use in Canada, physical
distancing and restricted face-to-face interactions impacted cash payments. Due to
restrictions onmobility andbusiness hours, itmight also have becomemoredifficult to
withdraw cash. Fears that banknotes contaminated with the virus could contribute to
the spread of Covid-19 were also present. However, the Bank of Canada (2020)
responded early during the first lockdown by encouraging retailers to maintain high
levels of cash acceptance.

The Bank of Canada has relied onNotes in circulation (NIC), survey data, and low-
frequency data from payment infrastructures (network data) to track the evolution of
cash and payment behaviour. While these indicators remained available during the
Covid-19 pandemic, the Bank of Canada and other central banks have accelerated the
use of alternative data sources. The type of high-frequency data used in our paper has
proven to complement previously used data and models.

For example, NIC data tracks howmany banknotes of each denomination circulate,
based on the demand of financial institutions for banknotes issued by the Bank of
Canada. Engert andHuynh (2022) document that theNIC soared in thefirstmonths of the
pandemic, as data from the Bank’s Currency department shows. The additional demand
did not unwind with the end of the pandemic as NIC continues to grow at or above
similar rates as before the pandemic (Bank of Canada 2022). Rösl and Seitz (2021) argue
that non-transactional demand for cash explains why demand for high denominations
often increases during crisis times such as the Covid-19 pandemic. However, all bank-
notes can be used for payments and as a store-of-value, and it can be difficult to identify
which use underlies a change inNIC data.While separating NIC into denominations (e.g.
$5, $10, $20 are “small” and $50, $100 are “large”) improves our understanding of the
transactional versus the non-transactional use of cash, cash withdrawals at automated
banking machines (ABM) linked to the domestic bank network might provide a better
proxy for cash demand intended for spending by Canadian consumers.

To study the transactional use of cash, many central banks have developed
detailed surveys to track consumer payment behaviour. Diary data, that is recording
transactions over a fixed period, has emerged as a leadingmethodology (Bagnall et al.
2016). Surveys are also the traditional method to generate key economic indicators,
such as consumer expenditures (Statistics Canada 2023).

From these survey data, we know that cash has unique features that allow it to
co-existwith digital paymentmethods. For example, cash combines lowcost, ease-of-use,
privacy, financial inclusiveness, nearly universal acceptance, and the dual function of
payment instrument and store-of-value (Chen et al. 2020). However, because they are
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costly to collect and require time and resources to analyze, estimates based on survey
data are usually not available at a high frequency.

Our work relates to several strands of ongoing research: First, our paper
contributes to the literature on payment behaviour, and how it is impacted by public
health shocks. Second, it is also part of the research on how central banks can utilize
alternative data sources in informing their decision making.

Henry, Rusu, and Shimoda (2024), using survey data collected at several points
during the pandemic, document that an initial drop in cash use for transactions
whichwas partially reversed after the relaxation of Covid-19measures. Other survey
reports, e.g. for the Netherlands (Jonker et al. 2022), the US (Foster, Greene, and
Stavins 2024), and Germany (Deutsche Bundesbank 2022), also discuss how payments
changed with the Covid-19 pandemic.

A number of studies also use high-frequency transaction data to quantify the
impact of the pandemic on consumption patterns:, e.g. Aastveit et al. (2024) forNorway,
Bounie, Camara, and Galbraith (2023) for France, Cavallo (2024) and Aladangady et al.
(2021) for the US, Chen, Qian, and Wen (2021) for China, and Cevik (2022) for the Baltic
countries. Huynh et al. (2020), Chapman and Desai (2021) and Dahlhaus et al. (2022)
specifically analyse Canadian data. In Canada, Huynh et al. (2020) obtained alternative
weights for the consumer price index from high-frequency expenditure network data
on card payments. Earlier work by Galbraith and Tkacz (2013), Galbraith and Tkacz
(2018) analyses how the localized outbreak of SARS in Toronto impacted consumption
(in 2003), using data from payment systems.

Kraenzlin, Meyer, and Nellen (2020) and Bounie, Camara, and Galbraith (2023)
combine data frompayment systems and granular location data to construct detailed
indicators of shifts in consumption and payment behaviour.

However, these papers often abstract from the role of cash and how shifts in
payment behaviours may influence the reliability of those data for economic
monitoring. Methodologically and thematically, our paper is closely related to the
work of Aprigliano, Ardizzi, and Monteforte (2019) for Italy. By comparison, we
expand our analysis beyond the first year of the pandemic.

In particular, we use a comprehensive dataset based on data for ABMwithdrawals
and point-of-sale (POS) debit card transactions from two payment infrastructure pro-
viders in Canada, the Interac Association and the Automated Clearing and Settlement
System (ACSS).

We construct daily measures of payments habits such as the share of cash
transactions and average transactions values. We discuss how these measures have
evolved throughout the pandemic and support these observations with simple
dummy regressions. Further, we assess the link between the Covid-19 pandemic and
payment habits econometrically using local projectionmodels at daily frequency.We
obtain impulse responses for each measure of payment habits to changes in
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indicators of the pandemic such as new confirmed cases and the stringency of
government-imposed response measures.

Our analysis shows that, with the Covid-19 pandemic, cash withdrawals, especially
withdrawals fromABMs not belonging to the cardholder’s bank, dropped in comparison
to debit card transactions. This decline ismore pronounced for the dollar value although
the average dollar values of both cash withdrawals and card transactions have not
decreased. On the contrary, the average dollar value for both has increased, suggesting
that consumers made fewer transactions during the pandemic, but with a higher
average value.We note a particular decline inwithdrawals at ABMs not associatedwith
the cardholder’s own bank, which are often costly. We observe a trend towards a larger
share of POS debit card transactions between a payer and a payee whose accounts are
with different financial institutions (FI). Increased merchant acceptance of cards at
the point-of-sale, as documented byWelte andWu (2023), may be a factor in explaining
this finding.

While our measures of payment habits have not returned to pre-pandemic levels,
their behaviour seems to be linked to the intensity of the pandemic. For example, the
use of cash increased over the summer of 2020 (when there were relatively low and
stable Covid-19 case counts) and decreased again towards the end of the year (when
Canada entered the second wave).

The paper proceeds as follows. In Section 2 we describe the transaction data and
the Covid-19 indicators used in our analysis. Section 3 introduces our measures of
payment habits and providesfirst insights into their evolution amid Covid-19. Section
4 shows a more formal analysis based on dummy regressions and local projection
models. Section 5 concludes.

2 Data

We start this section by introducing the high-frequency transaction data based on
Interac and ACSS ABMwithdrawals and debit card transactions.We then present the
indicators that we use to describe the severity and state of the Covid-19 pandemic.

2.1 Transaction Data

Data on cash withdrawals and debit card transactions comes from two payment
infrastructure providers, Interac and the ACSS. The type and scope of transactions
and the differences between the data sources can be explained from the schematic
presented in Figure 1. To distinguish the roles of these infrastructures, we explain
on-us transactions. Electronic payment card transactions such as cash withdrawals
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at ABMs and debit payments at a point-of-sale (POS) terminal involve four parties: On
the so-called issuing side there are two parties: the cardholder and the financial
institution (FI) where the bank account linked to the card is held. On the acquiring
side, there are also two parties, the owner of the POS terminal or the ABM and the
financial institution of the owner. On-us transactions involve the same financial
institution on the acquiring side and the issuing side. For example, if someone
withdraws cash at an ABM that belongs to the same bank that issued the card, then
the transaction is on-us. If the person uses their card at a merchant who has their
account with a different financial institution, then the transaction is not on-us.

The Interac association operates the main debit card network in Canada which
runs on a shared Inter-Member network (IMN) for ABM withdrawals and on another
IMN for debit purchases at the point of sale. All ABMwithdrawals and debit purchases,
on-us and non-on-us, made with Interac debit cards are processed through the shared
IMN.1Merchants also need a paymentprocessor to clear and authorizedebit purchases.
The ACSS further clears the non-on-us transactions that are processed and authorized
by the IMN and for which the issuer and acquirer are different members of the shared
network.2 The ACSS data thus covers the subset of the non-on-us transaction in the
Interac data.

Wewill now explain inmore detail the streams, or transaction flows, used in our
analysis:

Figure 1: Network schematic of Interac (on-us and non-on-us) and ACSS (non-on-us).

1 IMN network participants are either direct connectors with a physical connection to the IMN or
indirect connectors whose transactions are routed through a direct connector.
2 Many Interac debit cards in Canada are co-badged as Visa Debit cards. For transactions at a
physical point of sale, transactions on these that are entered as Visa Debit are also processed by
Interac and the same distinction between on-us and non-on-us applies.
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Interac: Interac data contains all on-us and non-on-us transactions that the IMN
processes on a given day. For cash transactions, the Interac data includes with-
drawals at automated banking machines (ABMs) connected to the IMN. These ABMs
could be on the premises of an FI, FI-owned offsite, or white-label ABMs.3 The POS
purchases in the Interac data set consist of Interac debit paymentsmade at a physical
payment terminal, including chip- and pin-authorized transactions and contactless
Interac Flash transaction. The data are adjusted for refunds and transactions where
an ABM contained less banknotes than the requested amount. Data are available for
every calendar day, including weekends and holidays.

ACSS: ACSS data only accounts for non-on-us transactions. In the ACSS termi-
nology, the transactions considered in our analysis are called Point-of-Service pay-
ments because they most commonly involve using a payment card at a physical
service point which is either an ABM or a payment terminal. ABM transactions are
split into two streams: the first one is the “pull” that happens when a cardholder
requests a certain amount of cash from an ABM. The second one is an adjustment
stream that accounts for situations where the ABM does not contain enough bank-
notes to cover the requested amount. Similarly, two separate streams exist for in-
store debit payments, one for payments and one for refunds. Each stream provides
the dollar value and the number of transactions. We construct the analysis data by
subtracting refunds and adjustments from purchase quantities and requested ABM
quantities, respectively.

ACSS data is available on a daily frequency for the days when the ACSS operates.
The ACSS operates Monday to Friday except for holidays. Relative to the time when
the cardholder initiates the transaction at the Point-of-Services, the ACSS clears the
transaction with a delay.

The distinction between on-us and non-on-us transactions, or between ACSS and
Interac data, is economically important and can impact payment behaviour. First,
when a cardholder withdraws cash, they will generally pay no or lower fees for on-us
withdrawals, captured only in the Interac data, compared to non-on-us withdrawals,
captured in both Interac and ACSS data. According to the Financial Consumer Agency
of Canada (2022) fees for non-on-us withdrawals can be as high as $9. Second, because
ACSS clears the transaction with a delay, financial institutions may prefer on-us
transactions for settlement speed. On-us transactions also avoid the risk that the other
financial institution cannot meet its obligation, see Northcott (2002). The businesses
where the transactions are made could also benefit from faster settlement of on-us
transactions.

3 See CBA: https://cba.ca/abm-market-in-canada.
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2.2 Covid-19 Indicators

To measure the pandemic’s intensity and evolution, we consider two indicators:
Government stringency and Covid-19 cases. The data for Government stringency and
Covid-19 cases is taken from the Covid-19 dataset collectionmaintained byOurWorld
in Data (Mathieu et al. 2020). The Covid-19 government stringency index is part of the
Oxford Covid-19 Government Response tracker (see Hale et al. 2020).4 It is a com-
posite measure of nine response indicators, i.e. school closures, workplace closures,
cancellation of public events, restrictions on public gatherings, closures of public
transport, stay-at-home requirements, public information campaigns, restrictions on
internal movements, and international travel controls, rescaled to a value from 0 to
100 (100 = strictest).5 Daily data for confirmed Covid-19 cases originate from the
Covid-19 Data Repository by the Center of Systems Science and Engineering (CSSE) at
Johns Hopkins University (JHU).

Figure 2 shows the evolution of these indicators over our sample period (January
1st, 2019–May 31st, 2022). The first wave of the pandemic in the spring of 2020 lead to
strict government measures that were eased partially over the summer due to
relatively stable new case counts. In the fall Canada entered the second wave as new
cases and the positivity rate increased.

Figure 2: Covid-19 indicators: daily new Covid-19 cases and stringency.

4 It is important to note that this index simply records the strictness of government policies. It does
not measure or imply the appropriateness or effectiveness of a country’s response.
5 If policies vary at the subnational level, the index is shown as the response level of the strictest sub-
region.
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3 Measures of Payment Habits and First Insights

3.1 Cash-Card Ratios

The ratio of cash withdrawals to card transactions (cash-card ratio) is constructed by
dividing the amount of ABM cash transactions by the amount of POSdebit transactions.
The cash-card ratio has been used as a proxy for the share of cash transactions at the
point-of-sale (see e.g. Ardizzi, Nobili, and Rocco 2020). We observe that the cash-card
ratio is higher in the Interac data than in theACSS data (Figure 3), before andduring the
pandemic. This is explained by our later discussion of the ACSS-Interac ratios, namely,
the proportion of on-us ABMwithdrawals in 2019 was about three to four times larger
than the proportion of on-us POS payments in the same time period. Before the
pandemic, the value of banknotes withdrawn relative to debit card payments was
about 0.43 in the Interac data, while the ratio was approximately 0.13 in the ACSS data.
With the onset of the pandemic inMarch 2020, the value and volume ratios dropped in
both data series but remain below pre-pandemic averages until the end of our sample.
Their behavior also seems to be linked to the evolution of the pandemic. For example,
the cash-card ratio increased somewhat over the summer of 2020 (when there were
relatively low and stable Covid-19 case counts) and decreased again towards the end of
the year (when Canada entered the second wave).

We compare the cash-card ratio in the high-frequency data to survey data from
Canada. The Bank of Canada conducted diary studies of consumer payments in 2017,
2020 and 2021, each time in the month of November. For 2017, Henry, Huynh, and
Welte (2018) estimate the value share of cash transactions at the point-of-sale at 16 %
and the volume share at 33 %, relative to debit card shares of 26 % for the value and
24 % for the volume. From these estimates, the cash-card value ratio would be about
0.63, obtained by dividing the cash value share by the debit value share.

Several factors may explain the higher cash-card ratio in the survey data than in
the Interac data (where it was 0.43 in 2019): First, while Henry, Huynh, and Welte
(2018) report that ABM withdrawals are the most common way to obtain banknotes,
bank teller withdrawals and cash-back withdrawals during a debit card purchase
also play a significant role. Second, using withdrawals in the cash-card ratio ignores
the possibility that the same banknote is used in several cash transactions before it is
deposited at an FI. On the other hand, there are also factors that would support a
lower cash-card ratio constructed from point-of-sale transactions in the survey data
than the cash-card ratio constructed from ABM withdrawals. First, individuals also
withdraw and hold cash for non-transactional purposes (savings, precautionary
motives). Second, cash is also used for person-to-person transactions. Third, Henry,
Huynh, and Welte (2018) observe a downward trend in the value share of cash
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(a)

(b)

Figure 3: Cash-card ratios. Notes: Daily values are winsorized at the 2.5 and 97.5 percentiles for
presentation purposes. Percentiles are computed separately for the periods before and during the
pandemic.
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transactions whichmight indicate that the cash-card ratio at the point-of-sale in 2019
might have been lower than in the 2017 survey. Indeed, the cash-card ratio was
higher in the 2013 survey data, with 0.92. Both the survey data and the Interac data
indicate that the cash-card ratio fell during the pandemic. In Henry, Shimoda, and
Zhu (2022), the cash-card ratio is 0.37 for November 2020 and recovered almost to
pre-pandemic level with 0.58 for November 2021. The cash-card ratio in the Interac
data was around 0.35 for November 2020 and November 2021, remaining below the
pre-pandemic level of 0.43. Our data ends in May 2022, when the cash-card ratio also
remained at around 0.35. We remark that the Interac data would indicate that
the cash-card ratio remained low although it recovered in the survey data by 2021.
The elevated cash-card ratio in the 2021 survey data could thus be explained by
consumers who use up cash that they had previously withdrawn either for trans-
actional or non-transactional reasons. In addition to the factors that might explain
the gap between the pre-pandemic cash-card ratio, cash withdrawals might repre-
sent intended or planned cash purchases or intentions to hold cash for non-
transactional purposes, while the survey data represents actual cash purchases.
Henry, Shimoda, and Zhu (2022) also show that average cash holdings dropped
between November 2020 and November 2021.

3.2 Average Transaction Values

Average transaction values are another aspect of payment habits. They are calcu-
lated as the transaction value for a given day divided by the transaction volume for
the same day. In 2019, a typical ABM withdrawal amount was around $178 in the
Interac data and about $145 in the ACSS data (see Figure 4). The data show an upward
shift in the average withdrawal between January and February 2020. The gap be-
tween Interac and ACSS withdrawals markedly increased at the onset of the
pandemic. Also, both series seem to co-move with the intensity of the pandemic. By
contrast, the typical debit card transaction processed by Interac was around $39,
close to the typical value of $38 for the ACSS. On average, both POS averages increase
and remain highly correlated over our sample period.

3.3 ACSS-Interac Ratios

We calculate the ACSS-Interac ratios for ABM withdrawals and POS transactions to
gauge the non-on-us transactions. To do so, we create a second harmonized data set
from the Interac streams by aggregating processed amounts by the day that they
would have been cleared by the ACSS. For example, we aggregate Interac
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(a)

(b)

Figure 4: Average transaction values. Notes: Daily values are winsorized at the 2.5 and 97.5 percentiles
for presentation purposes. Percentiles are computed separately for the periods before and during the
pandemic.

Payment Habits during Covid-19 609



transactions from Saturdays, Sundays and Monday and use them as the Tuesday
observations. Tuesday’s transactions are used asWednesday observations. This data
set allows us to compare Interac andACSS data at the daily frequency and to calculate
the ratios.

Figure 5 shows the ACSS-Interac ratios over time. The ratio demonstrates that
less than 25 % of ABM transaction accounted for in the Interac data clear through the
ACSS. A likely explanation is that cardholders can often avoid account fees and other
charges if theywithdrawat anABMaffiliatedwith the issuer of their card. Also, bank-
owned ABMs might allow for higher withdrawal amounts since the owner of the
white-label ABM might set the maximum withdrawal amount below the maximum
set by the card issuer.

During the pandemic, the ACSS-Interac ratios for ABM cash plunged during the
first lockdown, increased during the re-opening and fell again during the second
lockdown (Figure 5, red lines). Turning to POS debit payments, the share of non-on-us
POS debit transaction had been quite steady around 80% for the value. While the
volume share averaged around 83% in 2019, it increased during the second half of that
year. The cardholder is usually unaware of which FI will acquire a card payment, but
changes in the concentration on the issuing or acquiring side can still drive this share
of non-on-us card payments. In contrast to cash, the ACSS-Interac ratio for these
transactions steadily increased over the course of the pandemic (Figure 5, blue lines).

This means that a larger share of POS debit card transactions is settled between
accounts that are not with the same IMN-member. A possible factor is the increase in
the share of card accepting businesses, as documented by Welte and Wu (2023). The
larger share of non-on-us POS debit card transactions could arise if a particular
financial institution gained a larger market share on the acquiring side while not
gaining a similar share on the issuing side. Such a gain may arise from a large
number of commercial banking clients that started accepting debit cards during the
pandemic. It could also arise from a payment aggregator that has an account at the
financial institution. A payment aggregator is a type of merchant payment service
provider. In some cases, the card payments processed by the payment aggregator’s
clients are first deposited into the payment aggregator’s account and not directly into
themerchant’s account. In contrast to the traditional Interacmodel where debit card
payments are usually deposited into the merchant’s account, the service provider
acts as “merchant of record” for the transaction (Stripe 2023).

4 Empirical Approach

To analyze the changes in payment habits throughout the Covid-19 pandemic
econometrically, we use two approaches. First, we employ a static dummy
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(a)

(b)

Figure 5: ACSS transactions as a share of Interac transactions. Notes: Daily values are winsorized at the
2.5 and 97.5 percentiles for presentation purposes. Percentiles are computed separately for the periods
before and during the pandemic.
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regression. Then, we estimate a local projection model to assess the dynamic effects
of our Covid-19 indicators.

4.1 Static Model: Dummy Regressions

We use a simple dummy regression to explore the change in the variables of interest
during different phases of the pandemic. This allows us to quantify the shift in each
Covid-19 phase compared to the pre-pandemic period (2019 to early 2020) that we
observed in the previous section.

We roughly define six phases: lockdown 1 (March 2020–June 2020), reopening 1
(July 2020–October 2020), lockdown 2 (November 2020–June 2021), reopening 2 (July
2021–December 2021), lockdown 3 (January 2022–February 2022) and re-opening 3
(March 2022 onwards).6 We construct 6 dummies, one for each phase. We control for
seasonal patterns and trends by including day-of-week, week-of-month, and month-
of-year dummies.7 We regress the variables of interest described in the former
section on the Covid-19 phase dummies, seasonal dummies, and a constant over a
daily sample covering January 1st, 2019–May 31st, 2022.

The cash-card ratios both in value and volume terms decreased over the
pandemic and average transaction values increased during the pandemic (Table 1).
With the first lockdown, cash-card value ratios were about 4 pp lower for Interac and
ACSS transactions and reached a low point during the third lockdown, decreasing
by 12 pp for Interac and 5 pp for ACSS transactions. Similar observations hold
for the cash-card volume ratios. By comparing the coefficient of lockdown 3 and
reopening 3 in Table 1, the cash-card value ratios show a small recovery of 1.5 pp
when the pandemic restrictions are relaxed fromMarch 2022 onward. In the dummy
regression, the cash-card volume ratios appear to be stable after November 2020.

For cash withdrawals, the average value increased by about 30 % in the Interac
data and by about 12 % in the ACSS data during the first lockdown. Similarly, the
average value of a POS debit card payment increased by 13 % and 11 % for the Interac
data and ACSS data, respectively, during the first lockdown and remains elevated.

6 The phases are motivated by the behavior of cases and stringency across Canada. For example, we
roughly define the lockdown phases as periods when Covid-cases are increasing and provincial
governments such as Ontario imposed lockdownmeasures. Since lockdowns have not been imposed
at the national level, the phasesmay have varied at the provincial level. The phases defined here are,
thus, a rough generalization at the national level.
7 In the case of Interac, we also need a day-of-month dummy to fully control for seasonal patterns.
Also, note that, since the ACSS data come at the business-day frequency, we include dummies for the
day of the business week.
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Overall, the ACSS-Interac ratio decreased over the pandemic for cash and
increased for card transactions. For cash, the ratio decreased by up to 6 pp and by up
to 3 pp for the value and the volume, respectively. For cards, the ratio increased by up
to 7 pp for the value and by up to 11 pp for the volume (Table 2).

While these simple regressions confirm the directional impact of the pandemic
on payment behaviours, that is a decline in cash and an increase in transaction size,
they have several short-comings which our dynamic model in the next sections will
address. First, the dummies are based on our assessment of when restrictions
tightened or relaxed. Second, a long and strict lockdown, such as lockdown 2, might

Table : Dummy regressions of selected variables: ACSS-interac ratios.

ABM value ABM volume POS value POS volume

Lockdown  −.a −.a . .
Reopening  −.a −. . .a

Lockdown  −.a −. .a .a

Reopening  −.a −. .a .a

Lockdown  −.a −. .a .a

Reopening  −.a . .a .a

# of observations    

Notes: aDenotes significance at the % level based on standard errors robust against heteroskedasticity and
autocorrelation (HAC) in the residuals. Daily sample from January st, –May , .

Table : Dummy regressions of selected variables: cash-card ratios and average transaction values.

Cash-card
value ratio

Cash-card vol-
ume ratio

log(ABM average
value)

log(POS average
value)

Lockdown  Interac −.a −.a .a .a

ACSS −.a −.a .a .a

Reopening  Interac −.a −.a .a .a

ACSS −.a −.a .a .a

Lockdown  Interac −.a −.a .a .a

ACSS −.a −.a .a .a

Reopening  Interac −.a −.a .a .a

ACSS −.a −.a .a .a

Lockdown  Interac −.a −.a .a .a

ACSS −.a −.a .a .a

Reopening  Interac −.a −.a .a .a

ACSS −.a −.a .a .a

# of
observations

   

Notes: aDenotes significance at the % level based on standard errors robust against heteroskedasticity and
autocorrelation (HAC) in the residuals. Daily sample from January st, –May st, .
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have lasting effects that carry over into the reopening period. Thismight for example
explain why the coefficients of lockdown 2 and reopening 2 are very similar in
Table 1. Third, binary variables for lockdowns and reopenings do not capture the
intensity of the pandemic or of the containment measures. For example, stringency
was sustained at a high level in reopening 1.

4.2 Dynamic Model: Local Projections

To evaluate the dynamic effects of the pandemic and their persistence, we use local
projections models (Jordà 2005). We obtain impulse responses, ch, of our variables of
interest to the Covid-19 indicators by estimating the following regressions over our
daily sample from January 1st, 2019–May 31st, 2022:

yt+h = ah + ∑
p

i=1
bi,hyt−i + chxt + et+h, h = 0,…, 200, (1)

where yt+h is our variable of interest (cash-card value and volume ratios, logarithms
of average ABM and POS transaction values, ACSS-Interac ABM value and volume
ratios, and ACSS-Interac POS value and volume ratios), xt is one of the two exogenous
Covid-19 indicators (logarithm of Covid-19 cases or logarithm of the government
stringency index), and p is the number of lags. The confidence bands for the impulse
responses ch are constructed as based on standard errors robust against hetero-
skedasticity and autocorrelation (HAC) in the residuals, (Jordà 2005).We assume that
the Covid-19 indicators are exogenous since it is unlikely that transactions affect
these indicators (by affecting the virus’ transmission) at the daily frequency. How-
ever, endogeneity concerns can become relevant at lower frequencies.

As before, we control for seasonal patterns by including day-of-week, day-of-
month, week-of-month, and month-of-year dummies. To render the responses of
ACSS and Interac variables comparable in terms of timing, we use the Interac data
harmonized to business-day frequency. The estimation includes 10 lags, corre-
sponding to two weeks.8 We consider horizons of up to 200 business days.

We find that consumer behaviour adjusted to the intensity of the pandemic.
Following an increase in pandemic intensity, consumers withdrew less cash
compared to card payments which could reflect a reduced use of cash for point-of-
sale transactions. Consumers also made relatively more withdrawals from ABMs
that are linked to their FI (on-us). They also increased the amounts of their cash
withdrawals and POS purchases to avoid frequent trips.

We now discuss the impulse responses in more detail.

8 Note that responses are similar when we consider a smaller number of lags.
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Figure 6 shows impulse responses for the cash-card value and volume ratios to
the two Covid-19 indicators. In the interpretation of the results, a positive impulse
response function means that the values increase when the pandemic measure
(stringency or published case counts) is more intense, but that the values decrease
when its intensity lessens. To compute the aggregate effects of the changes in in-
tensity one would add up positive values for upward shocks and negative values for
downward shocks. To put the estimates into perspective, the stringency index rose by
a factor of 5 from one day to the other on March 11, 2020. By contrast, stringency was
reduced in a more gradual way and the largest relative day-over-day drop was a
relative reduction of about 2/3, observed in early 2021. Reported case counts fluctu-
ated, but overall seem to have risen faster than fallen in most waves. Neither
stringency nor case counts returned to pre-pandemic levels over the time period
covered by the data (Jan 2020 to May 2022).

Figure 6: Impulse responses of cash-card value and volume ratios for Interac and ACSS transactions.
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Following a doubling in the stringency index, the Interac cash-card value ratio
decreases by between about 0.5 pp and 2.5 pp over the horizon of 200 business days,
corresponding roughly to one year, see Figure 6. The impulse response is still
negative and significant at the end of the horizon. The effect on the ACSS cash-card
value ratio is quantitatively similar, but happens on a smaller scale.While increasing
case counts have a negative effect on the Interac cash-card value ratio (ranging
impulse responses between −0.5 pp and −0.1 pp), the impulse responses of the ACSS
cash-card value ratio are smaller overall, revert to positive value after about 100
business days and then approach zero. We will discuss the different behaviour of
Interac and ACSS data later in this section.

The impulse response function of the volume ratio to an increase in stringency is
qualitatively similar, but by the end of the horizon of 200 business days, only the
response of ACSS transactions is significantly different from zero. While the point
estimate of the response of the Interac volume ratio is also still negative, the confi-
dence interval is large. We cannot reject the hypothesis that the effect is not
persistent. The impulse responses of the volume ratios to published case counts
behaves similarly, and are not significantly different from zero after 200 days.

A possible interpretation is that the intensity of stringency measures has a
greater and longer lasting effect than information on the intensity of the pandemic
based on publicly available case counts. Also, the value of cash withdrawals relative
to the value of card payments is more sensitive to stringency than their relative
volumes. Indeed, Henry, Shimoda, and Zhu (2022) also observe that the value share of
cash payments fluctuated stronger between 2020 and 2021 than their volume share.

Turning to the dynamic responses of ABM average transaction values, we find
that following a 100 % percent change in the stringency index, the ABM average
transaction valuemeasured by Interac increases by about eight percent (see Figure 7,
panel (a)); the effect remain positive for about 100 business days and disappears at
the end of the horizon. The response of ABM average transaction values based on
ACSS is smaller but monotonically increasing and remains significantly positive at
the end of the horizon.

Similar responses arise, although slightly less pronounced, following a percent
change in Covid-19 cases. The difference between the dynamic responses of ABM
average transaction values measured by ACSS and Interac are in line with the point
made earlier; following the pandemic there were relatively more and higher-valued
on-us ABM withdrawals versus non-on-us.

POS average transaction values obtained from ACSS and Interac behave simi-
larly in response to a change in stringency and cases (Figure 7, panel (c) and (d)).
While persistently positive, the responses start to revert after about 40 business days,
and decline to small, but positive values at the end of the 200 business day horizon.
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We now discuss the responses of the ACSS-Interac ratios reflecting the behavior
of non-on-us transactions over the pandemic (Figures 8 and 9). Again, we find that
stringency measures have a larger impact than information about cases. A change in
stringency decreases the ACSS-Interac ratio for ABM withdrawals both in value and
volume terms for about 50–100 business days. Afterwards, the effect is in the opposite
direction and falls to zero at the end of the horizon. Due to the wide confidence
intervals around the impulse responses, we cannot reject that the effects on the value
share are sometimes statistically insignificant. The response to case counts is less
pronounced. The ACSS-Interac ratio for ABMvalue respondswith a slight drop that is
not significant for the first 100 business days which then reverts over the next
100 days. The response of the same ratio for ABM volume is similar, with the dif-
ference that it is statistically significant for the first two weeks.

Figure 7: Impulse responses of ABM and POS average transaction values for Interac and ACSS
transactions.
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The smaller share of non on-us transactions could be explained by reduced
mobility which kept consumer close to their “home-bank.” It is also possible that they
planned their withdrawals to avoid paying fees or that they could not access the
white-label ABMs often located inside of businesses.

The ACSS-Interac POS ratio increases with the intensity of the pandemic and
the effect increases over the time horizon (reflecting the trend observed in the
ACSS-Interac POS ratio). The observed dynamic responses of the ACSS-Interac ratio,
therefore, support our claim that the differences in responses between ACSS and
Interac data over the pandemic are related to the distinct behaviour of non-on-us and
on-us transactions throughout the pandemic.

Figure 8: Impulse responses of ACSS-Interac value ratios for ABM and POS transactions.
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