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conclude that transaction data captures many salient patterns in how an economy reacts to shocks in
real time, which makes its potential value to policy makers and researchers high.
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Abstract

Financial and payments systems throughout the world generate a vast amount
of naturally occurring, and digitally recorded, transaction data, but national statis-
tical agencies mainly rely on surveys of much smaller scale for constructing official
economic series. This paper considers 2.1 billion transactions from credit- and debit-
card data from BBVA, the second largest bank in Spain, as an alternative source
of information for measuring consumption, a key component of GDP. While card
spending growth is more volatile than non-durable consumption growth, normal-
ized spending correlates strongly with official consumption measures. In the cross
section, patterns in card spending match those in official household budget surveys
very closely. The implication is that card spending can stand in for consumption
surveys in environments where official data is not available, for example due to re-
porting delays or to insufficient geographic or household detail. We apply the idea
of card spending as a consumption survey to the COVID-19 crisis in Spain, where
we present four findings: (1) a strong consumption reaction to lockdown and its
easing at the national and regional levels; (2) a rapid, V-shaped consumption recov-
ery in the aggregate; (3) an adjustment to the average consumption basket during
lockdown towards the goods basket of low-income households; (4) a divergence in
mobility patterns during lockdown according to income in which poorer households
travel more during the workweek. Our main conclusion is that transaction data
provides high-quality information about household consumption, which makes it
a potentially important input into national statistics and research on household

consumption.



1 Introduction

Every day, banks, payments systems providers, and other financial intermediaries record
and store massive amounts of individual transaction records arising from the normal
course of economic life. As more and more of the world’s trade and exchange activity is
intermediated on platforms underpinned by digital technology, transaction data is likely
to continue to grow rapidly.

Until recently, though, the use of transaction data by national statistical agencies and
academics has been fairly limited.! In part the reason is logistical, as data sharing is
subject to numerous legal and regulatory requirements. The holders of transaction data
also increasingly realize its commercial potential and vary in their inclination to allow
its use in research and policy analysis. Still, a reasonable expectation is that economists
will have access to large-scale transaction datasets in the near future. The COVID-19
pandemic of 2020 has acted as a major stimulus for movement in this direction, and in
a short space of time an entire new literature has grown that uses indices derived from
transaction data to track the impact of virus spread and lockdown.?

While attention is naturally focused on assessing the impact of the pandemic-induced
economic shock in the short run, the potential areas of application of transaction data
are much broader, but also require more extensive validation against known datasets
to be fully convincing. Traditional economic measurement relies heavily on centrally
administered, carefully-designed surveys conducted with representative subsamples of
the population. In contrast, transaction data arises through the decentralized activity
of millions of economic agents. How then do such data compare to national accounts?
Which potential biases and distortions exist in indices built from transactions, and what
additional insights can they bring? These are ultimately questions that must be answered
for transaction data to enter the mainstream, and to continue to be of importance as the
pandemic fades from memory.

The primary contribution of this paper is to discuss these issues in the context of
the universe of credit and debit card transactions mediated by Banco Bilbao Vizcaya
Argentaria, S.A (BBVA), the second-largest bank in Spain, but also with a major market
presence in numerous other countries. Our overall dataset contains 6 billion transactions

collected from BBVA cardholders and BBVA-operated point-of-sale terminals from seven

Tmportant exceptions include Gelman, Kariv, Shapiro, Silverman, & Tadelis (2014), Baker (2018)
and Olafsson & Pagel (2018), which use data from financial apps to track household spending and income.

2A selection of papers, besides the April 14th 2020 draft of this paper, includes Andersen, Hansen,
Johannesen, & Sheridan (2020a), Andersen, Hansen, Johannesen, & Sheridan (2020b), Alexander &
Karger (2020), Baker, Farrokhnia, Meyer, Pagel, & Yannelis (2020a), Baker, Farrokhnia, Meyer, Pagel,
& Yannelis (2020b), Bounie, Camara, & Galbraith (2020), Chetty, Friedman, Hendren, & Stepner (2020),
Chronopoulos, Lukas, & Wilson (2020), Cox, Ganong, Noel, Vavra, Wong, Farrell, & Greig (2020), Surico,
Kanzig, & Hacioglu (2020).



countries, 2.1 billion of which arise in Spain. We explore the properties of the data
along three different dimensions: as a coincident indicator for aggregate and subnational
consumption; as a detailed household consumption survey; and as a mobility index.

In each case, card spending captures some but not all of the relevant information in
the analogous official data series, but nevertheless acts as an informative proxy along
comparable cuts of data. This then allows one to make further cuts into the spending
data to obtain insight unavailable using external series alone. We apply this idea to
the experience of Spain during lockdown and lockdown easing, which are of independent
interest to the literature on the effects of the COVID-19 crisis and its aftermath.

The first validation exercise we conduct establishes the properties of card spending for
nowcasting aggregate consumption, the dominant component in GDP. An initial obser-
vation is that the raw data series features excess volatility relative to national accounts.
Part of this derives from card spending omitting stable and significant components of
consumption - such as rents, school fees, some utilities and subscription services - which
tend to be settled through recurrent bank transfers. Second, over long spans of time there
is likely extensive margin movements, reflecting entry and exit of clients, cards and points
of sale in the BBVA data. Third, if online expenditures are included, this necessarily -
because all online expenditures are card based while offline is a mix of cash and card
expenditure - biases the card expenditure aggregates to a relatively higher growth /higher
volatility bundle.

This not withstanding, we also show that, when rescaled, card expenditure series are
a high quality coincident indicator of consumption, both in the aggregate and within
narrowly defined consumption categories. Further, we show that aggregate card expen-
diture series are highly correlated with income at subnational levels of aggregation, such
as provinces and postal codes. Taken together, this implies that card expenditure data
can be usefully deployed at high frequency and high geographic resolution, allowing re-
searchers to proxy accurately the differential evolution of consumption across narrowly
defined geographical units.

We apply this high frequency proxy to document the evolution of aggregate expendi-
ture across countries, provinces within Spain and postal codes within Madrid during the
COVID-19 crisis. Both the cross-country and the cross-province analysis are informative
of the large and abrupt declines in expenditure that ensued upon lockdown measures
being enacted. Further, both international and subnational data suggest a V-shaped
pattern of recovery of expenditure. Finally, we additionally exploit the high geographical
resolution of our dataset to establish (i) how province-specific timings in lockdown-easing
policies were important in explaining differences in expenditure growth across provinces
and (7i) how the residents of richest zip codes (in Madrid) suffered the largest declines in

expenditure.



The second comparison exercise we conduct benchmarks card spending against the
official household budget survey conducted by the national statistics institute. One lim-
itation of card data is that it only applies to a subset of purchases present in the survey:
we capture 50% of total average household spending in Spain on the categories we can
match. Within these matched categories, the relative spending shares on cards and in the
survey correlate well. Moreover, aggregate spending shares across household covariates
in the survey and in the card data line up closely, which suggests that relative spending
differences in the unmatched survey categories relates strongly to the relative spending
differences observes in the matched ones. These results lend confidence that the card
data acts as a consumption survey, albeit within a restricted set of spending categories.
We then use variation in card spending shares across Madrid postal codes to characterize
the consumption baskets of the rich and the poor during normal times, and find patterns
broadly consistent with the rich engaging in more market production and the poor in
more home production. During the lockdown, average spending in Spain moved in the
direction of the low-income consumption basket, which suggests that savings rates for
high-income households increased (which is consistent with the evidence in Surico et al.,
2020 and Cox et al., 2020). We also show that, in Spain, increases in online spending
during lockdown are proportionally higher for cardholders with a lower online spend share
in 2019, in contrast to Watanabe, Omori et al. (2020) findings for Japan.

The third comparison exercise relates to mobility, whose measurement has taken on
increased prominence during the pandemic. The official series we use in this application
is the Google Mobility Report for Spain, which tracks changes in mobility from users’
sign-ins to Google’s services. We show that changes in transportation spending on card
data track changes in personal mobility at the onset and during lockdown very closely.
We then disaggregate transportation spending by Madrid zip code, and document that
during lockdown, cardholders in lower-income areas travel more than those in higher-
income areas during the workweek, but that travel spending on the weekends is more
similar across income groups. This is consistent with low-income households traveling to
work during lockdown while higher-income households are more able to shelter in place
due to working in occupations more amenable to telecommuting. (See Coven & Gupta,
2020 for evidence that directly uses mobility data by neighborhood in New York). We
then fit a simple disease incidence model, and show that spending on urban transportation
is correlated with COVID-19 cases several weeks later. This allows us to quantify the
disease cost born by lower-income neighborhoods of their excess travel relative to the
highest-income neighborhoods.

The main methodological contribution our paper makes is to benchmark card spend-
ing data against external series to assess its plausibility to conduct analysis of granular

economic activity. Datasets like ours that consist of spending from cards and points-of-



sales terminals are currently and will likely remain one of the most commonly available
transaction datasets. The comparison exercises we conduct, and the strengths and weak-
nesses of the data we identify, are hence more broadly relevant beyond BBVA.

The main applied contribution of the paper is to document expenditure adjustments
during the COVID-19 pandemic. Relative to this large and fast-expanding literature, we
encounter some common patterns. Thus, like Cox et al., 2020 and Chetty et al., 2020
in US studies, and Surico et al., 2020 for the UK we find that higher income groups
witnessed the largest fall in expenditures during the crisis. Our analysis of cross-category
expenditure reallocation during the crisis, echoes findings elsewhere in the literature,
for example in Bounie et al., 2020 for France, Chronopoulos et al., 2020, for the UK
Andersen et al. (2020a) and Alexander & Karger, 2020 for the US. Further, our analysis
of the effects of lockdown and its easing complements that in Andersen et al., 2020b.
The latter argue for the importance of behavioral adjustments in expenditure patterns,
responding to local disease dynamics even in the absense of lockdown policies. Consistent
with this, we find local disease incidence to be a driver of expenditure growth, even when
controlling for different levels of lockdown restrictions across space. Unlike Andersen
et al., 2020b, we are able to additionally document the significant effects of different
lockdown restrictions, even when controlling for local disease incidence. Finally, like
Coven & Gupta, 2020, we explore the relation between mobility and disease incidence.
Relative to that contribution, we show that in the absense of direct mobility proxies,
card transactions in transportation categories can be used as a mobility proxy at narrow
geographical and socioeconomic status levels of analysis. |

The rest of the paper is structured as follows. Section 2 provides background on the
BBVA dataset. Section 3 provides an analysis of card expenditure as a high frequency
consumption proxy. Section 4 exploits the real time consumption survey aspect of our
data. Section 5 uses expenditure data and tagged geographical information of residence

of cardholders to inform an analysis of mobility patterns. Section 6 concludes.

2 Background on the BBVA transaction dataset

The bulk of our analysis centers on Spanish transaction data. Our data for Spain consists
of a join between (a) the universe of transactions at BBVA-operated Point of Sales (PoS)
and (b) the universe of transactions by BBVA-issued credit and debit cards (in non-
BBVA-owned PoS, to avoid double counting). The time stamps of transactions available
to us range from the 1st of January 2019 till the 29th of June 2020.

Panel A of Table 1 presents some summary statistics of this large dataset. In total,

3Some of the data vintages we use in the analysis below are shorter than this ending some days before
the 19th. This reflects the vintage of our query to the database.



our analysis builds up from 2.1 billion card transactions, with about two thirds of the
observations in 2019 and the remainder in 2020. At one end of each transaction is a Point
of Sale. We observe 2 (1.6) million distinct PoS in 2019 (2020, respectively).

Table 1 additionally presents the empirical distribution of transaction values in our
data. The median transaction in either year is just under 20EUR, with the overall
distribution of transactions spanning three orders of magnitude, from 2EUR to 200EUR
at the 5th and 95th percentile of transaction values.

Each transaction is tagged with information on whether it was carried out at an online
PoS (e.g. an internet purchases) vs. offline, at a physical PoS. In this data, 30% of all 2019
PoS are online accounting for 8.4% of all transactions. Note that all online transactions
are necessarily completed with a debit or credit card while offline transactions can occur
via either card (which we observe) or cash (which we do not). This implies that our
sample of expenditures is biased towards online expenditures.*

Further, for each PoS, we have a classification of the principal activity of the firm
selling goods and services through that PoS. This classification breaks down the universe
of transactions into 76 categories, ranging from Toy-Stores to Funeral Homes.

We are also able to distinguish whether the card initiating each transaction was issued
by a Spanish bank or by a foreign bank. Throughout, we mainly focus on national card
transactions, which account for 93% of the transactions in the sample. Within the sample
of national card transactions we sometimes focus on the subsample of BBVA cardholders.
In 2019, there are 6.3 million unique BBVA cardholders. This comprises a 16% sample
of Spain’s adult population of 39 million.

For BBVA cardholders we observe their home address postal code, their education
level and age. Panel B.1 and B.2. compare the age structure and educational attainment
of BBVA cardholders to that of Spain’s adult population. Overall, our sample is broadly
in line with the latter on both dimensions, somewhat undersampling the youngest and
oldest in the population while oversampling the middle aged.

For some of the analysis below we are able to leverage from the international presence
of BBVA and present cross-country expenditure data from Argentina, Colombia, Mexico,
Peru and Turkey. Further, BBVA is present in the southern U.S. states of Alabama,
Arizona and Texas, which we aggregate into "Southern U.S".

Relative to the Spanish data reviewed above, this international data is less detailed
and we observe only aggregate total expenditure patterns for 2019 and 2020. These series

result from the aggregation (across both years) of 3.8 billion transactions, with a country

4Note that, by covering only card transactions, we are unable to speak to the dynamics of expenditures
backed by cash. In particular, it is unclear whether the share of transactions in cash has remained stable
throughout the COVID-19 crisis. It is likely that merchants and customers switched away from cash
due to fears of viral infection through bank notes and coins. If this is true, then aggregate (cash and
electronic) expenditure declines during the pandemic are likely to be larger than what we document.



PANEL A: Transaction Sample Statistics

2019 2020
Number of Transactions 1.4 Billion 0.7 Billion
% Offline 92 95
Transaction Values
5th Percentile 1.6€ 1.9€
25th Percentile 8.5€ 8.4€
50th Percentile 19.8€ 19.3€
75th Percentile 45.4€ 44.0€
95th Percentile 191.2€ 176.6€
Number of Points of Sale 2 Million 1.6 Million
% Offline 70 65
BBVA Cardholders 6.3 Million 5.9 Million
PANEL B.1.: Age structure
Age Spain Population (%) BBVA Cardholders(%)
<25 0.096 0.067
25-34 0.135 0.150
35-44 0.184 0.250
45-54 0.191 0.217
55-64 0.159 0.150
>65 0.235 0.167

PANEL B.2.: Education structure

Education Spain Population (%) BBVA Cardholders (%)
Secondary or less 0.67 0.65
Tertiary 0.33 0.35

Table 1: Panel A: Summary statistics for BBVA transaction data, by year. Panel B.1.: Age
structure of BBVA cardholders vs. Spain’s over-18 population; Source: Instituto Nacional de
Estatistica (INE). Panel B.2.: Educational attainment of BBVA cardholders vs. the Spanish
population (25-64 years old); Source: OECD Education at a Glance 2014, Education Indicators.
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Fig. 12: Spending Shares on Transportation Categories by Income per Capita Deciles of
Madrid Postal Codes

Income Decile ‘ D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
2019 0.10 0.12 0.10 0.09 0.11 0.10 0.10 0.12 0.14 0.12
Lockdown 0.09 0.09 0.06 0.07 0.08 0.07 0.06 0.09 0.08 0.06

Table 8: Share of Urban Transport in Total Transport Spending by Income

the individual transportation categories to see how the composition of spending changes
during lockdown. Figure 12a plots the share in overall transportation spending of different
components for postal codes according to income deciles during April 2019 and during
April 2020. One can observe that in normal times higher-income households devote
more spending to categories that are more time efficient (taxis, toll payments). During
lockdown, all income groups shift more spending towards gasoline which indicates greater
reliance on car transportation conditional on traveling at all. As table 8 shows, though,
this adjustment is not uniform across income groups. While higher-income households
adjust substantially downwards the share of total transport spending on Madrid’s public
transportation system (urban transport for short in the plots), the lowest-income decile
shifts by very little their public transport spending. Thus not only are lower-income
households traveling more during lockdown during the workweek, they do so on more

epidemiologically risky modes of transport.

5.1 The infection cost of mobility

The fact that households in lower-income postal codes travel relatively more than those
in higher-income postal codes during lockdown, and do so at least in part on Madrid’s

public transportation system, suggests they may be relatively more exposed to infection.
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Daily COVID-19 incidence within Postal Code
(1)

Lagged spending on urban transport 0.5729%**

(0.008120)
lockdown 1.590%**

(0.01792)
Lagged daily incidence 0.02644***

(0.0001981)

Postal Code F.E. Y
N 26784

Table 9: Estimated coefficients of disease model. Standard errors in parentheses.

We now seek to quantify this cost, which can be interpreted as the extra disease burden
faced due to working in sectors that demand commuting during the lockdown.

We first introduce some notation to describe a simple regression model for how mo-
bility patterns impact disease. We consider a panel data environment where ¢ denotes
a postal code and ¢ denotes a day. We let y;; denote the number of new COVID cases
confirmed by official health statistics (data described above). To model mobility patterns,
first let x;; denote total spending on urban transportation of BBVA clients who live in
postal code ¢ on day t. We then compute the growth rate g;, = % —1 where 7; is average
urban transport spending from 1 January 2020 through 14 February 2020. We express
spending using this convention to keep in line with the mobility index as above. Finally,
we obtain a lagged measure of mobility as lg;; = ﬁ 23;1754_28 gi,-- We build this lag into
the model to account for the incubation time of coronavirus, delays in testing, and delays
in confirmed cases appearing in official statistics.

We model y;; using a Poisson regression model*! with mean

Wit = B1Yir—1 + Balgi+ + BsLockdown, + ;.

Lockdown, is an indicator variable for whether a day falls in the post-lockdown period
(recall that our case data begins in late February prior to lockdown) and ~; is a postal
code fixed effect which controls for income, age structure, distance from center of Madrid,
ete.

Table 9 reports the estimated coefficients. As expected, we find significant and pos-
itive effects of the lockdown on case growth (since COVID-19 cases peaked during this

time) as well as of lagged new cases (since infection dynamics are persistent). Less obvi-

31The Poisson model accounts for the discrete, non-negative count nature of the daily case data. If
one instead uses an OLS model, the qualitative results we discuss below continue to hold.
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ously, we also find a positive and statistically significant effect of lagged urban transport
spending on current cases, which supports the idea that traveling in Madrid during the
epidemic increases the probability of infection. The average marginal effect implied by
the estimated coefficient is a quantitatively important 2.25 (obtained by multiplying the
coefficient by 3.92, the sample average of new daily cases).

The estimated infection model allows us to conduct a counterfactual exercise to quan-
tify by how much COVID-19 cases in lower-income neighborhoods would fall if households
could reduce their urban transport spending to the level of the richest decile. The esti-

mated Poisson model produces a fitted mean value

flit = Blyi,t—l + Bngi,t + B:sLOdeOWDt + 9

To generate a counterfactual mean /lfgunter, we replace lg; ;—whenever ¢ falls in the lock-

down period—with a counterfactual mobility growth rate 1g{?"™" equal to the average

value of lg;; computed over all top-decile postal codes. From this we obtain
JSST = Biyia—1 + Palgfe™ ™ + BsLockdown, + 4;

This way of formulating the counterfactual ignores the fact that the entire disease path
might potentially shift given alternative mobility patterns, but here we hold fixed all
covariates except lagged transport spending. This likely underestimates the true impact
of reducing mobility because reducing cases on a given day likely leads to case reductions

in future days as well, due to lowering the stock of infected residents.

Income Total Reduction | Percent Reduction
Decile | Total Cases | in Counterfactual | in Counterfactual

1 6800 381 5.60

2 9285 443 4.77

3 9669 535 5.53

4 9418 366 3.88

5 11714 474 4.04

6 9522 344 3.62

7 8679 293 3.37

8 13705 450 3.28

9 15254 331 2.17

Table 10: This table reports the outcome of a counterfactual exercise in which we impose
the mobility patterns of the highest-income decile of Madrid postal codes on all postal
codes during lockdown. Here we report the outcome of the counterfactual by income
decile. Total Cases comes from Madrid health data. Total reduction is the difference in
predicted daily cases in the original regression model and with counterfactual mobility.
The final column reports this number is a percentage of the total cases.

38



Our main counterfactual object of interest is the difference in cases under fi;; and
under 59"*". We report these in table 10. In total we estimate the reduction in cases
associated with the counterfactual as 3,613 which is 3.44% of the total cases in the
data. These reductions are over-represented among lower-income postal codes especially
in percentage terms. This is due to such areas engaging in the highest travel intensity
during lockdown relative to their pre-lockdown level and doing so on urban transportation.

While more sophisticated modeling is clearly needed to jointly model disease progres-
sion and mobility proxies obtained from spending data, the basic application we present
here demonstrates the novel insights one can obtain about inequalities in disease burden

from transaction data.

6 Conclusion

The ability to track economic conditions at high frequency is important for making effec-
tive and timely policy choices. This is especially the case when conditions are changing
rapidly and are subject to high levels of uncertainty, as is currently the case throughout
the world due to the COVID-19 pandemic.

The current crisis comes at a time when the world is as rich in digital data as it has
ever been, including detailed and granular information about transactions as stored by
banks and payment systems. A pressing challenge is to use this data to provide signals to
policymakers about the impact of COVID-19 and the policy interventions made to limit
its spread.

More generally, the richness of naturally occurring transaction data, holds the promise
of (at least) complementing existing (i) lower frequency national accounts and consump-
tion series; (ii) cross-sectional consumption surveys and (iii) mobility data.

The results in this paper can be summarized along these dimensions. First, by vali-
dating our data, whenever possible, with respect to publicly available national accounts
and surveys, we conclude that transaction data can be usefully deployed to track the
economy and exploit time series, cross-sectional and geographical dimensions of the data.
At the same time, we document that care should be taken due to the higher volatility
and biases in coverage inherent to card data. This not withstanding, our results suggest
that transaction data maybe useful to policy-makers and researchers alike, particularly
in a middle-income and developing country context, where more standard high quality
and high frequency indicators of consumption maybe too costly to produce.

Second, our proof-of-concept application - tracking the COVID-19 crisis - suggests a
coherent, granular and high frequency narrative for expenditure adjustments during the
pandemic. The decline in expenditure was abrupt and responded strongly to lockdown,

social distancing policies and their progressive easing. Likewise, the recovery in expen-
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diture seems fast, and more V than L-like. Underlying this decline in expenditure is a
large reallocation across expenditure categories, away from social goods and luxuries. As
a result, higher income groups - those who consume such goods relatively more in normal
times - saw their spending decline by more. Further, detailed transaction data on trans-
portation and commuting expenditures reveals that the dynamics of transaction data can
be used to explain disease incidence at the local level. Finally, the differential patterns
of transportation expenditure - as a proxy for mobility during a pandemic - across rich
and poor are associated to differential disease incidence across these groups.

Overall, our paper demonstrates how transaction data can be used to assess economic
conditions. We show that such data is able to capture many relevant patterns in spending
and that, importantly, it does so in near-real time. Moreover, its unprecedented gran-
ularity offers the possibility of using it as a high-resolution “microscope”; not only for
deciding how best to weather future shocks - pandemic-related or otherwise - but also to
provide the tools for an ever more granular and covariate-rich analysis of both economic

events and economic models.
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A Commercial Restrictions in the different Phases of
the Easing Process

This is a summary of the restrictions imposed during the different stages of the easing process.

“Phase 0”

“Phase 1”

“Phase 2”

“Phase 3”

From May 4th to May 17th small retail spaces can provide goods (or services, such as
hairdressers) to individual customers (one by one) and only by previous appointment.
These establishments need to separate seller from costumer by a screen.

The facilities can not be within malls or within any bigger retail spaces.

From May 18th, these shops can serve without the need of previous appointment
(but still to only with one customer in the premises).

Bars, restaurants and cafeterias can provide food and beverages “to go”’, but they
can not be consumed in the premises.

Shops and retail spaces of less than 400 m? can open but restricting the number of
customers to less than 30% of the capacity of the space.

Car inspection facilities and garden centers can open, but restricted to individual
customers and by appointment.

Bars, restaurants and Cafeterias can open terraces (limited to 50% of capacity).

Open Air markets can open with a 33% capacity and with a maximum of 1/4 of the
shops opened at any given time.

Hotels can be used, but not their common areas (cafeterias, restaurants, etc.)
Shops can open independently of their size, but limiting customers to 40% of the
capacity of the establishment.

Malls can open at 30% of capacity.

Bars, restaurants and Cafeterias can serve in the interior at a maximum of 40%
capacity and with physical separation between costumers.

Sporting events can take place, but with no public on the premises.
Weddings with less than 50 persons inside premises or 100 if it is open air.
Art Exhibitions and Cultural equipments may open at 30% capacity
Sports equipments and swimming pools at 30% capacity

Theaters, Cinemas and Life performances with audience limited to less than 50 in
interiors and 400 in exteriors.

Congresses and conferences with up to 50 attendees.

Hotels can use common areas

— Shops, Retail Spaces, bars and restaurants with capacity restricted to 50%

Malls can open with no capacity restriction
Open air markets limited to 50% of stalls open at any time.
Terraces of Bars and restaurants limited to 75% capacity.

Weddings with limited of 75 persons (or 75% of capacity) inside premises or 150
open air.

Casinos and Betting houses, limited to 50% capacity and a maximum of 50 customers.

Summer Camps, limited to 1/3 capacity and with activities limited to 80 people
inside and 200 outside.
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Fig. 13: Online Spending Shares in 2019 and Household Characteristics

B Online vs Offline Spending

Card data provides insights into the distribution and extent of online shopping across households,
an issue that has become prominent in discussions of consumption during lockdown. In this
section we use BBVA card data to show (1) that online spending is correlated with both income
and age, (2) that in Spain online spending share during the lockdown was negatively correlated
with previous usage of online spending , and (3) that the lockdown implied a large substitution
towards online spending but that this pattern corrected itself extremely fast once the easing
policies took place.

(1) Figure 13 plots online spend shares in 2019 against per capita income at Madrid postal
code level as well as online spend shares against age. Overall there is a strong correlation between
higher income per capita and online spending (0.42, p-val 3.9e-13), although as the figure shows
there is significant dispersion in online spending in the center of the income distribution. There
is also a clear relationship between age and online spending, with a monotonic decrease in online
share in age. These initial patterns suggest a high degree of heterogeneity in shopping behavior
across households, an issue we revisit below in the analysis of lockdown consumption.

(2) In figure 14 we plot, at Madrid postal code level, the 2019 online spend share against the
percentage change in online spending between 2019 and lockdown (we remove postal codes with
very small 2019 online spend shares to avoid distortions to the percentage change metric). One
observes a negative relationship between these series: postal codes with a lower online spend
share increase proportionally more their online spend during lockdown. This is consistent with
households that previously had not made a shift to online spending beginning to do so in order
to maintain consumption level during lockdown. This pattern is different from the one that
has been observe in Japan, where (Watanabe et al., 2020) show that the consumers that have
increased online spending the most are those with previous online experience.

(3) Nevertheless this substitution does not seem to have generated a persistent consumption
pattern. Once the restrictions of the lockdown have been relaxed, the share of online spending
has returned fast to its previous levels. In figure 15a it is patent that during the lockdown the
share of online spending grew very fast initially, not because online spending grew, but because
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online spending decreased less than offline spending. The recovery of offline sales once the easing
process is started implies that the share of online sales returns very fast to its previous values.

It has to be noted that on this issue Spain might be an exception, as in all other BBVA
markets where we have data online spending increased during the pandemic. Still, our data in
those markets is not detailed enough to make clear inference.

C Regression on Madrid Postal Codes

Table 11 is equivalent to table 7 in the text, but instead of using the new cases per day we
regress into teh accumulated cases in the postalcode interacted with a lockdown dummy. As it
is clear the results are qualitatively identical.

Daily Y-0-Y Expenditure Growth at each Postal Code

(1) (2) (3) (4) (5) (6)
Covid Incidence -3.497F** -3.864**
(0.853) (1.268)
lockdown & Covid Incidence -4.346*** -3.916%*F*  _5.044*** -4.666***
(0.766) (0.852) (0.824) (0.934)
quintile 02 0.017 0.039
(0.058) (0.056)
quintile 03 0.007 0.046
(0.055) (0.055)
quintile 04 -0.132%* -0.087
(0.043) (0.047)
quintile 05 0.094 0.190
(0.184) (0.209)
lockdown & quintile 02 -0.139 -0.113 -0.109 -0.081
(0.098) (0.093) (0.102) (0.096)
lockdown & quintile 03 -0.234* -0.185 -0.190 -0.138
(0.100) (0.095) (0.105) (0.099)
lockdown & quintile 04 -0.253**  -0.210** -0.257*F%  -0.204**
(0.080) (0.074) (0.084) (0.078)
lockdown & quintile 05 -0.329%* -0.232%* -0.309%* -0.192
(0.112)  (0.116) (0.120)  (0.125)
day F.E. Yes Yes Yes Yes Yes Yes
Postal Code F.E. Yes Yes Yes
N 37,213 37,213 37,213 37,212 37,212 37,212
R? 0.027 0.019 0.029 0.126 0.125 0.126

Table 11: Regression of Madrid postal code daily Y-o-Y growth rates on lockdown dummy
variable, daily COVID-19 incidence per capita in each postal code, Income quintile of
postal code and interactions with lockdown period. Standard errors clustered at the

Madrid postal code level.
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