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Abstract

The transition from cash to traceable transaction technologies promises to reduce tax eva-

sion and illegal flows. Should governments actively encourage this transition by making cash

more costly to use? We study a policy in Mexico which sought to limit cash usage by taxing

the flow of new cash deposited into bank accounts. Using the tax exemption threshold and

firm level bank account data, we create variation in exposure to the tax based on firms’ pre-tax

intensity of cash reliance. We find that the flow of cash deposits is highly elastic to the tax rate:

a 1% tax leads to a 60% reduction in cash deposits. This drop in cash deposits arises princi-

pally from a reduction in total bank deposits rather than substitution towards other transaction

technologies. Thus policies which impact the cost of cash through banks have large efficiency

costs and appear ineffective at accelerating the adoption of digital payments.
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1 Introduction

Economies are increasingly becoming cashless. Between 2014 and 2017, the fraction of wage earn-
ers paid in cash worldwide fell from 42% to 31% (Demirguc-Kunt et al., 2018). Countries around
the world have actively sought to encourage this trend through a variety of policies, motivated by
the idea that replacing cash—an anonymous transaction technology—with traceable transactions
promises to reduce tax evasion, money laundering, and illegal activities (Rogoff, 2016). However,
constraining cash as a mode of payment can also have negative economic impacts (Chodorow-
Reich et al., 2020). The extent to which governments should encourage the transition towards a
cashless economy by making cash more costly to use or by subsidizing electronic payments de-
pends on the elasticity of cash use with respect to the relative price of using cash. If cash use
is inelastic, then these policies might be ineffective at accelerating the digital transition, while
imposing an unfair burden on small businesses and poor households.

There are two ways in which governments encourage the shift away from cash. First, they
can subsidize the adoption of electronic payment technologies (Brockmeyer and Saenz Somarriba,
2020; Higgins, 2020). Second, governments can increase the cost of using cash, for example by
eliminating large bank notes as in India’s 2016 demonetization (Chodorow-Reich et al., 2020;
Crouzet et al., 2020) or by taxing cash when it is deposited and/or withdrawn from a bank (Coelho
et al., 2001). While there is a large body of literature on the potential advantages and disadvantages
of monetary and fiscal policies which impact cash, there is little credibly-identified evidence. This
is largely due to a combination of uniform national policies enacted at a single point in time and a
lack of firm-level data that distinguish between cash and other payment technologies.

In this paper, we leverage confidential micro-data at the firm bank account level from a large
Mexican bank and exploit a policy which sought to combat the informal cash economy by institut-
ing a tax on the flow of cash deposits. The combination of these novel data and a tax exemption
threshold allow us to create firm-level variation in exposure to the tax based on a firm’s pre-tax
intensity of cash reliance, which we use as our identifying variation. We find that the flow of cash
deposits is highly elastic to the tax rate: a 1% tax leads to a 60% reduction in cash deposits. In
the short term, this reduction in cash deposits is mostly substituted from electronic payments; in
the longer term, the effect comes entirely from a reduction in total bank deposits. These results
suggest that policies which impact the cost of using cash may have important efficiency costs, and
that policies which alternatively subsidize electronic payments may be better suited to encourage
the transition to a non-cash economy.

In July of 2008 Mexico introduced the “Impuesto a los Depositos en Efectivo” (IDE), a tax
on cash newly deposited in bank accounts. The objective of the tax was to discourage the use of
cash and limit informal and illegal activity. Given the objective to encourage the transition towards
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digital payments, the tax did not apply to electronic deposits (e.g. through point-of-sale terminals,
mobile and online payments, and bank account transfers). Initially, the tax applied a rate of 2% of
the monthly sum of new cash deposits in excess of 25,000 pesos (approximately 2,500 US dollars
at the time). In January of 2010, the tax increased to a rate of 3% of the monthly sum of new
cash deposits in excess of 15,000 pesos (approximately 1,200 US dollars at the time). The tax was
repealed in January of 2014.

We show that firms strongly react to the tax. First, clients bunch sharply at the monthly ex-
emption threshold: the bunching follows the movement of the threshold when it gets reduced from
25,000 pesos to 15,000 pesos and disappears within a few months once the tax is repealed. Sec-
ond, while firms’ average cash deposits were on a downwards trend until December of 2013, they
increase by 34% precisely at the time of the repeal, and keep increasing throughout 2014 and 2015.
At their peak, in early 2016, average cash deposit are more than double their end-of-2013 levels.

To go beyond the descriptive evidence that the average firm responds sharply to the tax on
cash deposits, we use variation in pre-tax cash deposits at the industry–state level in a difference-
in-differences setting. Specifically, we use an industry–state’s pre-tax cash deposits to determine
the average tax rate that those firms would pay under the tax on cash deposits if they continued
making the same cash deposits they made in the absence of the tax, which is referred to as the
firm’s “predicted tax rate” (Gruber and Saez, 2002). We use averages at the industry–state level
to limit the issues of mean reversion that arise when using a firm’s pre-tax behavior to determine
the tax rate they would pay if they did not respond to the tax (Weber, 2014). Consider a firm
that experiences an idiosyncratic negative shock to their cash deposits in the pre-tax period: if the
analysis is at the firm level, that firm will be assigned a lower-than-steady-state predicted tax rate,
and their reversion to the mean would be incorrectly attributed to an effect of the tax. By averaging
across firms within industry–state, these idiosyncratic shocks are averaged out as long as they are
mean-zero and not correlated across firms.

Our identification strategy combines the existence of the exemption threshold with varying
baseline intensity of cash usage across different industries by state. We focus on the repeal of
the tax since we have monthly firm-level data from 2011 to 2018, but only have data for limited
months prior to 2011. To illustrate our strategy, consider two industry–state groups: corner stores
in Chiapas and medical service providers in Mexico City. For a given amount of total deposits,
corner stores in Chiapas—which are heavily reliant on cash—face on average a much higher tax
rate on cash deposits than firms providing medical services in Mexico City—which are much less
reliant on cash and thus often below the IDE exemption threshold of 15,000 pesos in monthly cash
deposits. Thus the predicted average tax rate faced by corner stores in Chiapas (1.8% under IDE)
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is substantially larger than that faced by medical services in Mexico City (0.5%).1 Graphically,
when comparing high-cash-intensity groups like corner stores to low-cash-intensity groups like
medical services, we observe that the groups follow parallel trends in their deposit behavior before
the repeal of IDE, and that while both groups increase their cash deposits after the repeal, the
increase is much larger for high-cash-intensity than for low-cash-intensity groups. We observe
that the gap in cash deposits between high-cash-intensity and low-cash-intensity groups continues
growing until 2016, after which the groups return to parallel trends.

To obtain the elasticity, we then implement an IV regression where the first stage is the effective
change in the tax rate regressed on the predicted change in tax rate based on the tax rate a firm
would face on their 2006 (pre-tax) cash deposits. Our results point to a very large and precisely
estimated elasticity of cash deposits with respect to the tax rate: a 1 percentage point decrease in
the tax rate leads to a 158% increase in cash deposits. Estimating year-by-year elasticities, we
find that in the short run, i.e. the first year after the tax is repealed, the elasticity is 128 and this
large increase in cash deposits is partly driven by a shift from electronic payment technologies:
the elasticity on electronic deposits is –15. In the longer run, however, the other margin on which
firms can respond to a tax on cash deposits dominates: using data from the full panel regression,
the effect on non-cash deposits is statistically insignificant (and we can rule out a decrease larger
than 2%) and total deposits increase by a statistically significant 7%. The increase in total deposits
after the repeal is likely from cash or assets that firms held outside of the banking system due to
the tax on cash deposits.

Our paper makes three main contributions to the literature. First, our results contribute to the
literature on policies to combat the informal economy by increasing the cost of cash or subsidizing
the cost of non-cash. These costs and subsidies can operate both through tax policies (including
taxes on cash deposits and withdrawals) and through monetary policies (including restricting the
currency denominations or mandating non-cash payment for transactions above certain values).
While numerous policy articles review current practices across countries including Coelho et al.
(2001); OECD (2017); Awasthi and Engelschalk (2018), there is limited credibly-identified ev-
idence on their impacts. One recent exception is Chodorow-Reich et al. (2020) which exploits
variation across districts in exposure to the Indian demonetization shock to study its impacts on
financial behavior and output. While Chodorow-Reich et al. (2020) study a monetary policy, our
paper focuses on establishing the impacts of a tax policy. To the best of our knowledge, we pro-
vide some of the first well-identified evidence on such a policy; our identification strategy is based
on exposure to the government policy measured at the individual account-level in the pre-policy

1These differences in cash use across industries are similar in the US: according to the Diary of Consumer Pay-
ments, 13% of payments at grocery and convenience stores are made in cash, compared to 2% of payments for medical
services.
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period.
Second, we use bank account-level data from firms’ bank accounts to estimate the elasticity of

firms’ banking behavior. While several studies use bank account-level data to study households’
consumption and savings behavior such as Dupas and Robinson (2013); Ganong and Noel (2019)
using account-level data from the firms is novel. Similarly, several papers use banking data to study
various elasticities such as credit demand elasticities (Karlan and Zinman, 2008, 2019), savings
elasticities (Schaner, 2018; Karlan and Zinman, 2018), and default elasticities (Castellanos et al.,
2020; Dobbie and Song, 2020), but these papers focus on households. Other papers use data on
corporate loans and/or firm balance sheets to study firm-level financial outcomes (Khwaja and
Mian, 2008; Schnabl, 2012; Chodorow-Reich, 2014; Morais et al., 2019) however, these odata
sources do not disaggregate by payment method and would thus not be as useful as firms’ bank
account data to study the effects of policies to encourage the transition away from cash.

Third, our paper is related to the growing literature in public finance which studies tax capacity
in developing countries. This literature has documented the importance of third-party institutions
that report information to the government and possibly withhold taxes—including business part-
ners (Pomeranz, 2015), consumers (Naritomi, 2019), and employers (Kleven et al., 2011). Our
paper focuses instead on the role played by financial institutions when governments “activate”
their status as third-party information and withholding agents. Financial institutions are routinely
used as third-party agents for tax administrative purposes around the world; the potential tax en-
forcement benefits are explored theoretically in Gordon and Li (2009) . Our project provides some
of the first empirical evidence on the financial information trail, highlighting the efficiency costs
of activating this trail as firms respond by reducing their attachment to the banking sector.

From a policy perspective, our results suggest that policies to encourage the transition towards
a cashless economy by making cash more costly to use have the unintended consequence of leading
firms to continue using cash but remove it from the formal financial sector. Alternative policies to
encourage the transition to non-cash by subsidizing the adoption of electronic payment technolo-
gies are likely to be more effective. For example, Uruguay subsidized the adoption of point-of-sale
terminals by small businesses (Brockmeyer and Saenz Somarriba, 2020), while Mexico provided
debit cards to low-income households, which led to an increase in point-of-sale terminal adoption
by small businesses (Higgins, 2020).

2 Policy Environment and Data

2.1 Policy Environment

Mexico has a large informal sector: if we define informality as non compliance with social security,
then 57% of workers and 89% of firms were informal in 2013 (INEGI). The economy is also
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largely cash-based: only 37% of Mexican adults have a bank account, compared to 72% of adults
worldwide. Similarly, 32% of Mexican adults made a digital payment in the last year compared to
52% worldwide (Demirguc-Kunt et al., 2018). On the supply side of the market, 24% of retailers
had adopted point of sale terminals in 2011 (Higgins, 2020).

Mexico has implemented several policies to encourage the transition away from cash. In addi-
tion to the 2008 tax on cash deposits that we study here, the government’s main cash transfer pro-
gram for poor households provided bank accounts to cash transfer recipients in 2005 and provided
debit cards to them starting in 2009 (Bachas et al., 2018), the National Chamber of Commerce sub-
sidized firm adoption of POS terminals in 2015, and the Central Bank launched a digital payments
platform for retail payments in 2019.

The tax on cash deposits (“Impuesto a los Depositos en Efectivo”) was introduced in July of
2008. IDE applied a 2% tax rate to the sum of new monthly cash deposits in excess of 25,000
pesos (2,500 US dollars at the time).2 The government’s motivation was that IDE would de-facto
tax informal businesses and illegal activity, and encourage the use of digital payments. For the
majority of micro, small and medium enterprises which, when compliant, would register under
the simplified tax regime (REPECOS) the tax was final: it can not be deducted against other tax
liabilities.3 However, for larger firms paying the corporate income tax, the tax could be deducted
against other tax payments, and could thus be seen as a withholding tax. Financial institutions
were liable for withholding the tax directly from their client’s accounts and remitting the tax to the
government. The tax was salient since the bank had to notify their clients by mail every month for
which IDE was collected.

In January of 2010, the government increased the tax rate to 3% and lowered the threshold
to 15,000 pesos (1,500 US dollars at the time). Finally, in January of 2014, IDE was repealed,
as part of a tax reform which also increased the top marginal tax rate on individuals. Part of the
reasoning was that the government felt the tax on cash deposits had succeeded in pushing the
economy towards a more digital economy, although the unpopularity of the tax certainly played a
role.

2.2 Data

We obtained panel data from the bank accounts of a random sample of micro, small, and medium
enterprises (MSMEs) from a large Mexican commercial bank. The data consist of a continuous
monthly panel of deposits and withdrawals between April 2011 and December 2018. This contin-

2The tax applied to deposits across all bank accounts, as banks sent all information to the bank regulator. In
practice, small firms like those we study here only have bank accounts with one bank.

3The simplified tax regime REPECOS applied a flat fee as a function of turnover and did not allow any tax
deductions. Thus, the deductions of other tax liabilities was not permitted and firms in REPECOS could not deduct
their IDE payments.
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Table 1: Summary Statistics of Deposit Behavior for 2013
Mean p25 p50 p75

Cash Deposit 450324 288298 413061 586912
Cash Deposit (Log) 10.6 9.9 10.7 11.4
Non-Cash Deposit 6673535 3997192 6296831 8985609
Non-Cash Deposit (Log) 14.2 13.6 14.3 14.8
Total Deposit 7398546 4639180 7126047 9806871
Total Deposit (Log) 14.7 14.3 14.8 15.2
Share of Cash Deposit 19.2 11.4 17.8 25.1
Simulated ATR 2006 0.0107 0.0076 0.0100 0.0138
ATR 2011 0.0118 0.0097 0.0116 0.0136
ATR 2012 0.0117 0.0096 0.0116 0.0134
ATR 2013 0.0117 0.0098 0.0115 0.0135

uous panel is complemented with data for the month of December in 2006, 2008, 2009 and 2010.4

The data allow us to observe the monthly amount and number of deposits and withdrawals by each
type of deposit and withdrawal that can be made at the bank. The data also contain information on
the geographical location and industry of the firm. The data is at the bank account by month level;
for firms with more than one bank account, we aggregate the data to the firm by month level, the
level at which the tax applies.

Our sample of interest consists of accounts active over the period 2006 to 2019, defined as
accounts making at least one transaction per year over that time period. This leaves us with 63,802
firms. Due to the timing of the data we have, we focus on the repeal of the tax, but use data from
prior to the tax’s implementation to determine firm-level cash intensity and predicted tax rate.

3 Descriptive Results of the Repeal of the Tax

3.1 Density of Cash Deposits Around the Exemption Threshold

Figure 1 shows the distribution of monthly cash deposits, around the exemption threshold of 15,000
pesos, separately for 2013 (pre-tax repeal) and for 2014 (post-tax repeal). The 2013 distribution
displays clear bunching behavior around the exemption threshold, which disappears in 2014: for
the 14,000 to 15,000 cash deposit interval, the density of deposits is twice as large in 2013 com-
pared to 2013.5 This figure provides direct evidence that cash deposit behavior responds to the tax,

4This slightly odd data structure is due to the storage processes of the bank: as required by law, it had kept data
going back three years when we made our initial data request in April 2014. The bank also had kept specific months
of data from older years for audit purposes.

5Note that deposit intervals which include round numbers (for example 10,000 or 20,000) are a slightly more
frequent, presumably reflecting the mental accounting cost for clients to keep track of how much to deposit.
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and that firms are aware of the existence and threshold of the tax. Appendix figure A1 shows the
distributions for pairs of months around the time of the reform: while some bunching behavior can
still be observed in the first few months of 2014, by May and June there is no longer any excess
mass around the threshold of 15,000 pesos (beyond the round number excess mass present at every
multiple of 5,000 pesos).

Another feature apparent on Figure 1 is that the density of all cash deposit amounts below
20,000 pesos is reduced, not just the bunching mass, when comparing 2014 to 2013. This is
compensated by a diffuse increase in cash deposits further up the cash deposit distribution (part of
which can be observed in the figure, and part of which is at values above 60,000 pesos that are cut
off in the figure).

Figure 1: Cash Deposit Density
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This figure shows the total number of observations for each level of cash deposit, between 3,000 and 60,000 pesos,
for the years 2013 (pre-repeal) and 2014 (post repeal). Bins correspond to 1,000 pesos intervals. The vertical bar
corresponds to the cash deposit exemption threshold of 15,000 pesos. Observations are at the firm by month level. N
= 63,802 firms.
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Figure 2: Event Study of the Repeal of the Tax on Cash Deposits
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(b) Electronic Deposit
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(c) Total Deposit
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(d) Share Cash Deposit
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This figure shows the average amount of cash deposit, electronic deposit, and total deposit by month in the data.
Amounts are in thousand of pesos. The bottom-right panel is the average share of total deposits made in cash. The
data are winsorized at the 95th percentile for each month and variable and the data has been de-seasonalized that is
month fixed effects have been removed from the figure. The bars correspond to the 95% confidence intervals.

3.2 Event Study of the Repeal of the Tax on Cash deposits

The distributions of cash deposits show that firms respond to the repeal of the tax and that a share
of firms increase their cash deposits between 2013 and 2014. How does average deposit behavior
change over time? Figure 2 shows the average amount of cash deposits, electronic deposits, and
total deposits between April of 2011 and December of 2018, where the data is windsorized within
month for each outcome. Panel a shows that while cash deposits where on a downward trend
between April 2011 and December 2013, they jumped suddenly in January of 2014 from 35,000
to 47,000 and kept on growing throughout 2014 and 2015, before reaching a peak at over 75,000
pesos a month, which is more than a doubling of cash deposits relative to the December 2013 level.

Panels b and c show the equivalent time series for electronic deposits and for total deposits.
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Electronic deposits, which were growing over time before the repeal, appear to drop slightly im-
mediately after the repeal. They then start growing again towards the end of 2014, and eventually
return to their 2011 and 2012 growth trend. Total deposits seem roughly constant, although they
potentially start growing faster from 2015 onwards. Panel d displays the average share of total
deposits made in cash. The share of deposits made in cash was falling fast before the tax repeal,
from an average of 20% in 2011 to closer to 17% in December of 2013. In January 2014, we ob-
serve a clear jump in the share of deposits back to its end-2011 level (close to 20%) that continues
climbing for at least a year after the repeal. From 2016 onward, firms’ average share of deposits
made in cash starts falling again over time.

4 The elasticity of deposits to the cost of using cash

4.1 Identifying variation

The previous results show that firms’ deposit behavior responded to the tax repeal and that on
aggregate firms’ cash deposits increased post repeal. The aggregate response mixes the behavior
of two types of firm. First, some firms would rarely deposit cash in excess of the tax’s threshold
even before the tax was implemented; in the absence of a behavioral response to the tax (i.e.,
based on their pre-tax cash deposit behavior), these firms would have a low average tax rate after
IDE’s implementation. Second, other firms deposited large amounts of cash before the tax was
implemented, and in the absence of a behavioral response to the tax would thus face a high average
tax rate under IDE. Turning to the repeal, firms in the former group would thus experience only a
small drop in their average tax rate, whereas firms in the latter group would experience a large drop
in their average tax rate. The parameter of interest for policy-makers is the elasticity of deposit
behavior relative the tax rate on cash deposits: for a 1 percentage point change in the tax, by how
much does the average firm alter its deposit amounts?

To measure this elasticity, we use variation in the tax rate as a function of the exemption thresh-
old and pre-tax cash deposits, following the public finance literature (Gruber and Saez, 2002). The
intuition is the following: compare a firm which, absent the tax, would deposit 30,000 pesos in
cash every month, to a firm which would deposit 15,000 pesos in cash. The latter is not impacted
by the tax which applies only to cash deposits above 15,000 pesos, while the former firm faces an
average tax rate of 1.5% on its desired amount of cash deposits.

One is thus tempted to compare how the deposit behavior of these two types of firms changed
over time in a difference-in-differences setting. However, this strategy faces an empirical limita-
tion: an analysis at the firm-level is prone to mean reversion (Weber, 2014; Kopczuk, 2012). For
example, we might observe a firm with low cash deposits at a point in time pre-tax because of an
idiosyncratic negative shock, which in expectation should revert to an unobserved true mean even
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in the absence of a change to tax policy. A firm-level regression would incorrectly attribute this
firm’s reversion to the mean as an effect of the tax change.

Thus, instead of relying on individual firm data, we group firms at the industry–state level. This
eases mean reversion as long as the idiosyncratic shocks are mean-zero and firm-specific. In this
case, the idiosyncratic shocks are averaged out. Furthermore, in our preferred specification we rely
only on differences in firm-level cash intensity but not in total deposit amounts when calculating
each firm’s predicted average tax rate before averaging these within industry–state groups. Specif-
ically, we control non-parametrically for total deposits by regressing the predicted average tax
rate on fixed effects for 1000 bins of total deposits and use these residuals when calculating each
industry–state’s predicted average tax rate. Building groups of cash intensity at the industry-state
level builds on a literature showing that industries have different cash intensities and geographical
zones might have very different usage of cash. It thus aims to capture a structural parameter of
“cash intensity” dictated by the nature of economic activity and geographical demand-side param-
eters.

4.2 Econometric Specifications

Following the tradition in the public finance literature, we estimate our elasticities with respect
to the net of tax rate (one minus the tax rate).6 We are interested in the following econometric
specification:

log(ydgt) = β · log(1− τgt) + γg + γt + egt, (1)

where log(ydgt) is the average log deposits of firms in industry–state group g in year t for deposit
type d, and log(1−τgt) is the log of the average net of tax rate in group g at time t. The specification
is estiamted at the industry–state by year level and includes industry–state group and time fixed
effects. The coefficient of interest it β, which measures the elasticity of deposits (cash, electronic,
or total) with respect to the net of tax rate on cash deposits.

The OLS estimation in (1) is biased since observed tax rates are determined by deposit behav-
ior, the outcome of interest. As is common in the literature, we instrument the actual tax rate with
a predicted or “simulated” tax rate. The simulated average tax rate τgt is obtained by applying
the tax schedule in year t to the deposit behavior observed in December of 2006, a period which
precedes the introduction of the tax on cash deposits. Thus, it measures a counterfactual tax rate
which would have applied mechanically had firms not changed their deposit behavior in response
to the tax. The simulated tax rate is a valid instrument if firms’ behavior in 2006 was un-distorted

6In addition to convention, taking net of tax rates has a conceptual advantage: for small values of the tax rate,
log(1− τ) is well defined and provides a good approximation of a percentage change.
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and reflected the true optimal deposit behavior in a world without a tax.
Concretely, given the cash deposits of firm i at time t, the average tax rate on cash deposits

faced by a firm in period t is

τit =
0.03 · (ycash

it − 15, 000)

ycash
it

. (2)

Thus the simulated tax rate in 2006 for firms in group g is measured as

τg,sim =

∑
i∈g τi,2006

Ng

. (3)

The variation across groups in the simulated tax rate arises from two features of the data. First,
firms in some groups are more cash intensive, for a given amount of total deposits. Second, firms
in some groups make more total deposits, for a given cash intensity, and thus exceed the exemption
threshold more frequently. We also construct a second simulated tax rate measure which controls
for total deposit, which relies only on differences in cash intensity across groups. To construct this
second measure of the average tax rate, we regress, at the firm level, the average tax rate defined
in equation (2) on dummies for 1,000 quantiles of total deposits. This residualised measure thus
assigns, at the firm level, a high value for firms which face a high tax rate due to their cash intensity
conditional on their size.

In our econometric specification we instrument the net of tax rate faced at time t by group g
with the simulated net of tax rate measured in December 2006, interacted with a pre-repeal dummy.
The interaction with the pre-repeal dummy is necessary because the tax was only applied in those
years (and hence the instrument should equal 0 in post-repeal years). Concretely, the first stage of
the IV is

log(1− τgt) = φ · log(1− τg,sim) · I(t ≤ 2013) + γg + γt + εgt. (4)

We also report results from the reduced form specification, or

log(ygt) = γ · log(1− τg,sim) · I(t ≤ 2013) + γg + γt + egt, (5)

where log(ydgt) is the log of deposits of type d (cash, electronic or total) for group g at time t,
log(1 − τg,sim) · I(t ≤ 2013) is the simulated net of tax rate interacted with a pre-repeal dummy,
which instruments for log(1− τgt), the actual net of tax rate faced by firms on their cash deposits.

Note that the elasticity estimates in the instrumented version of (1) and in the reduced form (5)
can be interpreted either as the response to a 1% change in the net of tax rate or, equivalently, as a
semi-elasticity measuring the response to a 1 percentage point change in the tax. This is true for
tax changes where there is no tax in the counterfactual, but would not be true for tax changes that
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merely change the tax rate between two positive values.7

4.3 Results

Before presenting the regression results, we look at how cash and other deposits vary over time
heterogeneously by our instrument—the simulated average tax rate—to obtain a more intuitive
understanding of our results. We divide industry–state groups into terciles based on their simulated
average tax rate. Figure 3 shows the results for cash deposits, where the left panel shows raw
averages of log cash deposits over time and the right panel normalizes each in percent changes
relative to the 2013 value. Prior to the repeal of the tax on cash deposits, the three terciles follow
parallel trends. After the repeal, there is a large increase in cash deposits of about 50% among
groups with a high cash intensity in 2006 before the tax was implemented, which would have thus
faced a high average tax rate on their desired level of deposits. Cash deposits in this group increase
further in 2015 and begin falling thereafter, but still at a slower rate than in the other two groups.
In contrast, cash deposits in the middle tercile appear to increase only slightly and cash deposits in
the low tercile decreases after the repeal (following its trend prior to the repeal).

Figure 4 shows the results for non-cash deposits. After the tax is repealed in 2014, we see
a 7% decrease in non-cash deposits for the high cash intensity tercile but no change in non-cash
deposits for the low cash intensity tercile. This suggests that in the short-run, at least some of the
new cash deposits are coming as a substitution from non-cash deposits. Over time, however, the
gap between the high and low cash intensity terciles narrows, and has nearly disappeared by 2018.
This suggests that in the longer term, the persistent difference in cash deposits between high and
low cash intensity firms is not driven by a substitution from non-cash deposits, but rather by an
increase in total deposits (suggesting that firms were holding cash outside of the banking system
in response to the tax).

Figure 5 shows the results for total deposits. Total deposits again follow parallel pre-trends
prior to the repeal, and we see only a small differential impact of the repeal on total deposits in the
short-run: the difference between high and low cash intensity groups’ change in total deposits in
2014 is only about 1 percentage point. However, the gap widens over time; the difference in the
change in total deposits for high and low cash intensity firms is over 5 percentage points by 2018.

We now turn to the regression results. The results from a panel regression using the 2011–2018
data and instrumenting with the 2006 simulated average tax rate are shown in Table 2. Panel a
shows the reduced form results and panel b shows the IV results. The coefficients in the reduced
form are lower than those in the IV because the reduction in actual taxes paid after the repeal is
much lower than the reduction in counterfactual taxes that would be paid due to firms’ behavioral

7To see this, note that when τgt = 0, i.e. in years with no tax, the net of tax rate 1 − τgt = 1, and a 1 percentage
point increase in the tax rate from 0 to 0.01 is equivalent to a 1% decrease in the net of tax rate from 1 to 0.99.
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Figure 3: Cash Deposit
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response to the tax. Indeed, the first stage is around 0.5 and hence the reduced form coefficients
are around half of the IV coefficients.

Focusing on the IV results, we find an elasticity of cash deposits to the net of tax rate of 158 in
Table 2 columns 1 and 2 (where column 1 uses the unconditional simulated average tax rate and
column 2 uses the simulated average tax rate conditional on fixed effects for 1,000 bins of total
deposits). In other words, each 1 percentage point reduction in the tax on cash deposits faced by a
firm as a result of the repeal leads to a 158% increase in cash deposits.8 In practice, the variation
across industry–sector groups in the average tax rate is smaller than one percentage point, which is
why the coefficient on cash deposits is so large while we a relatively smaller 50% increase in cash
deposits for the high-simulated-tax group in Figure 3.

8A reduction in the tax as a result of the repeal is equivalent to an increase in the net of tax rate as a result of the
repeal, which is why the coefficient is positive. An alternative way to interpret this coefficient would be to calculate
what this implies for the opposite policy of implementing rather than repealing a tax on cash deposits, which is the
number we cite at the beginning of the paper’s introduction. A 1 percentage point increase in the tax on cash deposits
would lead to a 1 - 1/(1 + 1.58) = 61% reduction in cash deposits.
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Figure 4: Non-Cash Deposit
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Table 2: Difference in Differences Estimation of Tax Repeal
Cash deposit (log) Non-cash deposit (log) Total deposit (log) Share Cash

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Reduced Form

89.4 79.4 -4.5 6.0 4.5 3.5 6.9 4.6
(6.3) (6.6) (4.5) (3.5) (1.8) (1.7) (0.8) (0.8)

Panel B: IV
158.5 158.2 -8.0 11.9 8.0 7.0 12.2 9.1
(14.0) (14.8) (8.0) (6.9) (3.1) (3.3) (1.6) (1.6)

Controlling for scale X X X X
First Stage 0.56 0.50 0.56 0.50 0.56 0.50 0.56 0.50
Baseline Mean (Year ≤ 2013) 10.6 10.6 14.2 14.2 14.7 14.7 19.2 19.2
# sector x state group 358 358 358 358 358 358 358 358
# observations 2864 2864 2864 2864 2864 2864 2864 2864
# of firms 63802 63802 63802 63802 63802 63802 63802 63802

Note: cash, total and non-cash deposits are winsorized at the 95 percentile. Only industry-state groups with more than 40 observations are included
in the regression. No weights.
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Figure 5: Total Deposit
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Columns 3 and 4 of Table 2 show the results for electronic deposits; the coefficients in the
specifications controlling and not controlling for scale (total deposits) have opposite signs but
neither is statistically significant. This suggests that on average over the five years for which we
have data post-repeal, the elasticity of electronic deposits is 0, and hence the persistent increase in
cash deposits is not coming from a substitution from other payment methods in the longer term.

Columns 5 and 6 of Table 2 show that a 1 percentage point reduction in the tax on cash deposits
leads to a 7–8% increase in total deposits. Because average cash deposits across the firm in our
sample are about 5% as large as average total deposits, and given the null effect on electronic
deposits, the magnitudes of the effect on total and cash deposits line up: the coefficient on total
deposits is about 5% as large as the effect on cash deposits.9 Thus, at least in the longer term
the increase in cash deposits is driven by an increase in total deposits, suggesting that firms were
holding cash outside of the formal financial sector while IDE was in effect.

Finally, we look at results for the share of deposits made in cash. A 1 percentage point reduction
in the tax on cash deposits as a result of the repeal leads to a 9 percentage point increase in the
share of deposits made in cash (Table 2, column 9).

4.4 Dynamics over Time

To analyze dynamics over time in a regression framework, we conduct separate reduced form and
IV regressions for each pair of subsequent years. (In practice, we manually first difference for
these year-to-year regressions.) The year-by-year regressions also enable us to conduct “placebo”
IV regressions in the pre-repeal years 2011–2013, in which there was no change to the tax. Table 3
columns 1 and 2 show the results for log cash deposits. Reassuringly, the placebo coefficients
for 2011–2012 and 2012–2013 are small and statistically insignificant. The coefficient in 2013–
2014 is large and highly significant: the elasticity is 128 in our preferred specification that controls
for scale. In subsequent years (2014–2015 and beyond) we would expect a zero coefficient if
firms have fully adjusted within the first year, but a positive coefficient if they continue to react.
One reason they might continue to react over time is if some of the cash they kept outside of the
banking sector in response to the tax was stored in illiquid assets. We find positive but substantially
smaller elasticities for cash deposits after the tax is repealed. For example, in 2014–2015 we find an
elasticity of 25. By 2017–2018, firms appear to have fully adjusted, and the elasticity is statistically
insignificant from 0.

The results for electronic deposits confirm the results from Figure 4. The placebo coefficients
prior to the tax repeal are statistically insignificant from zero, which is again reassuring. The

9 This is not inconsistent with the average share of deposits made in cash being 20% (columns 7 and 8) because
the average of fractions (share of deposits made in cash) is not equal to the average of the numerator (cash deposits)
divided by the average of the denominator (total deposits).
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Table 3: Year on Year Changes in Deposit Behavior
Cash Deposit (log) Non-Cash Deposit (log) Total Deposit (log) Share Cash

Years (1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Reduced Form

2011–2012 -0.9 2.9 3.5 3.3 0.8 0.6 -0.9 -1.0
(5.1) (5.2) (2.5) (2.6) (1.1) (1.1) (0.2) (0.2)

2012–2013 -6.5 -6.3 0.9 3.5 0.1 0.7 -0.8 -1.2
(5.6) (5.7) (2.4) (2.4) (1.0) (1.0) (0.2) (0.2)

2013–2014 63.7 61.1 -7.6 -7.2 2.0 0.9 6.4 6.0
(6.0) (6.1) (2.7) (2.7) (1.2) (1.2) (0.4) (0.5)

2014–2015 16.6 11.7 -1.8 1.8 1.7 0.9 1.6 1.0
(5.3) (5.4) (2.5) (2.5) (1.0) (1.0) (0.3) (0.3)

2015–2016 16.0 10.7 1.3 8.1 -0.0 -0.3 0.7 -0.8
(5.4) (5.5) (2.5) (2.4) (1.0) (1.0) (0.4) (0.4)

2016–2017 18.5 13.5 2.9 5.4 1.9 2.7 -0.4 -0.9
(5.9) (6.0) (1.9) (1.9) (1.1) (1.1) (0.3) (0.3)

2017–2018 5.4 1.7 3.7 6.4 0.1 1.3 -0.9 -1.5
(5.3) (5.4) (2.1) (2.1) (1.1) (1.1) (0.2) (0.2)

Panel B: IV
2011–2012 -1.7 6.1 6.4 6.9 1.5 1.2 -1.7 -2.2

(8.4) (10.0) (4.9) (5.3) (1.9) (2.2) (0.5) (0.5)
2012–2013 -12.0 -13.3 1.7 7.2 0.2 1.6 -1.6 -2.5

(10.3) (12.1) (4.6) (5.4) (1.7) (1.9) (0.4) (0.5)
2013–2014 116.9 127.6 -13.8 -15.0 3.8 2.0 11.8 12.6

(13.5) (15.9) (6.2) (6.4) (2.6) (2.6) (1.3) (1.4)
2014–2015 30.4 24.5 -3.4 3.8 3.2 1.9 3.0 2.2

(9.2) (11.5) (4.7) (4.4) (1.7) (2.0) (0.5) (0.6)
2015–2016 29.3 22.3 2.4 17.0 -0.0 -0.7 1.2 -1.7

(9.5) (11.2) (4.3) (5.1) (1.8) (2.1) (0.6) (0.7)
2016–2017 34.0 28.2 5.2 11.2 3.5 5.7 -0.7 -2.0

(10.1) (12.5) (3.8) (4.2) (1.8) (2.1) (0.6) (0.6)
2017–2018 10.0 3.5 6.9 13.5 0.2 2.6 -1.6 -3.1

(9.0) (11.0) (4.1) (4.9) (2.1) (2.4) (0.5) (0.5)
Controlling for scale X X X X
# sector x state group 358 358 358 358 358 358 358 358
Average # of firms per group 178 178 178 178 178 178 178 178
# of firms 63802 63802 63802 63802 63802 63802 63802 63802

Cash, total and electronic deposits are winsorized at the 95 percentile. Only sector x state groups with more than 40
observations and active firms are included in the regression (total deposit is greater than 0 every year between 2011
and 2018). No weights.

change in 2013–2014 in response to the repeal is statistically significant: a 1 percentage point
reduction in the tax on cash deposits as a result of its repeal leads to 15% decrease in non-cash
deposits. However, this negative effect disappears beginning in 2014–2015, and Table 2 showed
that the average effect over the five years after the repeal was statistically insignificant from 0.

Total deposits, like the other outcomes, have statistically insignificant placebo coefficients (Ta-
ble 2 columns 5 and 6). The coefficients are between 2–4% but also statistically insignificant in
the year of the repeal; only in later years do we see statistically significant positive coefficients.

Taken together, the results for cash, non-cash, and total deposits suggest that the large increase
in cash deposits after the tax repeal is driven partly by a substitution from electronic payments in
the shorter run, but by firms decreasing the amount of cash they keep outside of the banking sector
in the longer run.
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Figure A1: Bunching Around the Repeal of the Tax

(a) JULY 2013 - AUGUST 2013
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(b) SEPT 2013 - OCT 2013
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(c) NOV 2013 - DEC 2013
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(d) JANUARY 2014 - FEBRUARY 2014
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(e) MARCH 2014 - APRIL 2014
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(f) MAY 2014 - JUNE 2014
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This figure shows the total number of observations for each level of cash deposit, between 3,000 and 60,000 pesos,
from July to December 2013 (pre-repeal) and from January to June 2014 (post repeal). Bins correspond to 1,000 pesos
intervals. The vertical bar corresponds to the cash deposit exemption threshold of 15,000 pesos. Observations are at
the firm by month level. N = 63,802 firms. .
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