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This paper analyzes the benefits and side effects of foreign-
currency-differentiated reserve requirements, a widely used
tool to limit currency risks. Departing from the existing macro-
prudential policy literature that uses binary policy variables,
we study the gap between foreign- and local-currency reserve
requirement rates to isolate the impact of the currency dif-
ferentiation net of volume effects. First, increasing the gap
appears generally effective in reducing currency mismatches
and dollarization in banks’ balance sheets. Second, a higher
gap is associated with a broader reduction of portfolio debt
inflows and flows to non-banks. Third, we find little evidence
of domestic or international circumvention.
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1. Introduction

The post-financial-crisis period has seen a proliferation of the use
of macroprudential tools, designed to both mitigate the buildup of
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vulnerabilities and increase the resilience of the financial system.
However, since the 2008 crisis, new vulnerabilities have emerged,
such as the increasing foreign exchange (FX) debt by emerging mar-
ket economies (EMEs) which has contributed to the rise of currency
mismatches in banks’ and corporates’ balance sheets (Chui, Kuruc,
and Turner 2018), as well as households (OECD 2017). These devel-
opments have restarted a debate on the role of the exchange rate in
driving financial conditions and the appropriate toolkit to deal with
large exchange rate swings (Carstens 2019). Targeted macropruden-
tial tools may help on this front, when ensuring liquidity buffers for
bad times or reducing the FX exposure of different actors. In fact,
“currency-based measures” (CBMs), i.e., measures that apply less
favorable treatment on the basis of the currency of an operation,
have proliferated in the post-crisis period (Ahnert et al. 2021; de
Crescenzio, Golin, and Ott 2015) The few recent empirical studies
on this category of policies point to their effectiveness in reducing
credit growth (Fendoglu 2017; Lepers and Mehigan 2019) or banks’
FX exposure (Ahnert et al. 2021). On the other hand, CBMs may act
de facto as measures hindering capital flows insofar as most of cross-
border inflows are denominated in foreign currency (de Crescenzio,
Golin, and Molteni 2017; Frost, Ito, and van Stralen 2020) or shift
the risks from banks to other sectors (Ahnert et al. 2021). As such,
it is important that costs and benefits of each measure are carefully
assessed.

This paper contributes to these efforts by assessing the effec-
tiveness of one of such tools, reserve requirements (RRs) applied
to banks’ liabilities, with a focus on foreign-currency-differentiated
ones, providing the first comprehensive analysis of the costs and
benefits of such instrument across a large sample of countries.

Reserve requirements are an interesting policy tool to study for
several reasons: First, the use of reserve requirements with a macro-
prudential intent has gained significant traction in recent years.
They have become an important part of the policy instruments
used to lean against the wind, mitigating credit cycle, notably
in the Latin American region (Lim et al. 2011; Terrier et al.
2011). This is even more the case for currency-differentiated RRs

!Beyond macroprudential measures, more drastic measures to reduce FX
exposure have been used such as forced or voluntary loan conversion programs
as seen in Eastern Europe (Fischer and Yesin 2022).
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(OECD 2019) imposing a higher rate on FX liabilities, as they may
directly target currency mismatches and deposit and loan dollariza-
tion of the financial system—a common problem in several Latin
American economies.

Second, the specific properties of reserve requirements—
flexibility and experience—make them an appropriate countercycli-
cal instrument (Agénor, Alper, and Pereira da Silva 2018; Landau
2018). Reserve requirements were indeed part of the policy response
to the 2020 COVID-19 crisis in countries that had been experienc-
ing significant outflows: FX reserve requirements were cut in several
countries to ensure easier access to liquidity (OECD 2020).

Finally, from an empirical point of view, reserve requirements
present several advantages over other macroprudential tools: they
have been the most frequently used tool in the last decades (both
in terms of cross- and within-country variation), allowing sufficient
observations of policy adjustments to conduct meaningful economet-
ric analyses, and are more easily comparable across countries than
other tools.

Departing from traditional studies on effectiveness using binary
indicators, we directly use reserve requirement rates, which enables
us to separate a composition effect (gap between FX and LC rate)
and a volume effect (average rate) and to provide economic magni-
tude for the impact of policy changes. Specifically, we test the impact
of a change in the currency gap on a number of macroeconomic
variables of interest.

First, we find that a higher gap between FX and local-currency
(LC) reserve requirements appears effective in reducing currency
mismatch and dollarization in banks’ balance sheets, proxied by the
share of banks’ FX liabilities to total liabilities and the net FX posi-
tion of the banking sector. We find that a 1 percentage point increase
in the gap between FX and LC rates leads to a 0.1 and 1.6 per-
centage point decrease in these respective variables over one year,
and reaching 0.15 and 2.9 in models controlling better for potential
endogeneity.

Second, a higher gap appears to have a negative impact on cap-
ital inflows more broadly, notably inflows to non-banks and portfo-
lio debt inflows. We find that a 1 percentage point increase in the
gap between FX and LC rate leads to a reduction of portfolio debt
inflow to GDP of 0.1 percentage point over a one-year horizon. The
direction of the effect is in line with previous studies on the impact
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of currency-based measures on capital flows (Ahnert et al. 2021; de
Crescenzio, Golin, and Molenti 2017; Frost, Ito, and van Stralen
2020; Lepers and Mehigan 2019), which however could not speak
about the magnitude of the effect. An increase in the gap is also
associated with lower capital inflows to non-banks, albeit of smaller
magnitude.

Third, we find little evidence of domestic circumvention through
higher international debt issuance by corporates or higher cross-
border flows to corporates, nor international circumvention.

Controlling for endogeneity creating proxies for “exogenous”
changes in reserve requirements, we find that all our previously sig-
nificant results are confirmed and stronger evidence for the type of
transmission mechanisms highlighted in our conceptual framework.
We also test for evidence of non-linearity in the effect of changes in
reserve requirement rates depending on the initial level of the rate:
our baseline results are robust to the non-linearity hypothesis, while
showing some evidence of non-linearity for some of the dependent
variables.

Overall, this paper contributes to the broader literature on
the effectiveness of macroprudential tools by providing a detailed
analysis of benefits and potential externalities through domestic
and international circumvention of currency-differentiated reserve
requirements. It also represents, to our knowledge, the first study
capturing the intensity of reserve requirements, hence adding to
studies trying to get closer to intensity (Eller et al. 2020). Com-
paring our intensity-based results with results from a more classical
binary policy indicator reveals significant differences, highlighting
the necessity to better capture the intensity of policy measures in
effectiveness studies.

Our results have important implications for policymakers: as for
other macroprudential measures, there are important trade-offs in
using differentiated reserve requirements. The measure appears to
achieve several of its declared objectives, and in particular appears to
be an effective tool against dollarization and currency mismatch. On
the other hand, this paper finds that their use may also have broader
indirect effects on capital flows and as such may have features of
capital flow management measures.

The remainder of the paper is structured as follows: Section 2
describes the features and motivation of reserve requirements and
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a conceptual framework to explain possible channels; Section 3
presents the empirical model and the data used; Section 4 describes
the results for the direct impact, and the domestic and interna-
tional side effects. Section 5 presents robustness checks relative to
endogeneity and non-linearity of the effect; Section 6 shows the
importance of intensity-based measures compared with binary pol-
icy indicators. Section 7 concludes by presenting policy conclusions
and outlining avenues for further research.

2. Reserve Requirements Inside Out

2.1 Features

Reserve requirements generally apply to deposit-taking institutions,
to hold minimum reserves against their liabilities (“the reserve
base”), usually in the form of balances at the central bank, the min-
imum reserves being calculated as a percentage of the targeted bank
liabilities (“the reserve ratio”).

Beyond this basic definition, there is a wide range of reserve
requirements across countries, which arise from the numerous tech-
nical choices that have to be made in designing such tools. Apart
from the ratio, central banks have to decide whether and to what
extent the funds reserved at the central bank are remunerated, which
are the eligible reserve assets (deposits, vault cash, T-bills), and what
is the currency of maintenance of the reserves (any, local, or foreign
currency) (see OECD 2019 and Gray 2011 for a detailed discussion).

Also, central banks have to decide the scope of liabilities that
are covered by the reserve requirements: whether the reserves are
required only on deposits, or on a broader category, or on the full
scope of a bank’s financial liabilities—including loans and debt secu-
rities. Authorities may also exempt some liabilities from reserve
requirements: e.g., government deposits, acting therefore as a sub-
sidy for that particular type of liability.

Ratios can be further differentiated depending on the maturity of
such liabilities, e.g., charging a higher rate on more volatile, shorter-
term liabilities.

Most importantly for the purpose of the present paper,
reserve ratios may be differentiated depending on the currency
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denomination of the liabilities, with a lower or higher rate on foreign-
currency liabilities than local-currency liabilities.

From a policymaker’s perspective, one important benefit of
reserve requirements is the relative ease of their use, in part because
central banks have had decades of experience with reserve require-
ments when these tools were used as an integral part of the monetary
policy toolkit and as micro-prudential buffers. In most places, the
central bank has authority over the tool and can adjust the ratio
rapidly and flexibly.

Our data on reserve requirements are sourced from the compi-
lation efforts of Federico, Vegh, and Vuletin (2014), enhanced with
an OECD survey to members (OECD 2019 and complemented
with country-specific research, which allow us to fully add, adjust,
or extend the data in the case of Bulgaria, Croatia, Estonia, Ice-
land, Indonesia, Philippines, Russia, Slovenia, and Slovakia. The
final sample used for our empirical analysis is an unbalanced panel
of maximum 58 countries from 1999:Q1 to 2015:Q3. Country sample
and quarterly adjustments in RR are displayed in Figure A.1 and
Figure A.2 of the appendix.

2.2 From Monetary to Macroprudential Objectives, the
Changing Use of Reserve Requirements

Reserve requirements have been part of the monetary toolkit for
a long time, as a complement to, if not a substitute for, mon-
etary policy adjustment of the interest rates. In some countries
they have been a key component of a financially repressed econ-
omy (McKinnon 1973). There has since been a significant evolution
over time regarding the role of reserve requirements, which evolved
from a purely monetary policy instrument to a policy tool with
a diverse set of objectives and uses, including based on financial
stability motivations.

Figure 1 illustrates average reserve requirements ratios in
advanced economies (AEs) and EMEs since the 2000s, highlight-
ing a clear divide between EMEs and AEs: their use has declined

2The survey was conducted in 2018 with all countries participating in the
Advisory Task Force on the OECD Codes, which includes all OECD members,
G-20 members, and selected emerging markets. Further information is presented
in OECD (2019).
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Figure 1. Average Reserve
Requirement Ratio (1999-2019)

— AdV EME

Note: Simple average of reserve requirement ratios. Advanced/Emerging classi-
fication based on IMF WEO groupings.

Source: Authors’ calculations and data, notably based on Federico, Vegh, and
Vuletin (2014) and its 2019 update and OECD (2019).

in AEs, with the level of the ratios going down as countries reduce
significantly or repeal their reserve requirement framework. EMEs,
on the other hand, have tended to use reserve requirements more
actively, with an increasing trend in the run-up to the 2008 crisis,
followed by a reduction post-2008, after which it oscillated around a
more or less stable average. The difference in average ratios between
the two groups is also striking, with 11 percent on average for EMEs
and 1.5 percent for advanced economies.

Reserve requirements were first used for microprudential pur-
poses. Initially, they were to ensure that banks held a certain pro-
portion of liquid assets as a buffer. This prudential purpose is likely
outdated, following implementation of a series of financial regula-
tions, and notably the Basel framework.

They were and are still used for monetary control purposes and
adjusted, similarly to monetary policy, along the business cycle, e.g.,
to offset below-trend output growth (Federico, Vegh, and Vuletin
2014). The channel works through controlling reserves to affect credit
growth, and indirectly amounts to a change in interest rates. Com-
pared with central bank policy rate adjustments, however, raising
reserve requirements is less likely to attract capital inflows if they
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incentivize banks to raise lending rates without raising deposit rates
(Montoro and Moreno 2011). Indeed, all else equal, an increase in
the reserve requirement ratio increases the effective funding cost of
funding for banks with no actual change in the deposit rate. Recent
research found evidence that reserve requirements indeed work that
way, leading to higher lending rates. In contrast, raising policy rates
leads to both higher lending and deposit rates, hence potentially
attracting capital inflows by increasing carry trade opportunities
(Brei and Moreno 2019). In addition, in contrast to interest rates,
RRs may lead to exchange rate depreciation, which makes the bal-
ance sheet effects stronger and the tool more effective when firms
borrow in foreign currency (Glocker and Towbin 2012a).

More recently, however, reserve requirements have started to be
used with new objectives and following macroprudential considera-
tions. As mentioned, reserve requirements affect credit growth and
they may be used with a macroprudential intent to dampen credit
cycles when used countercyclically (Agénor, Alper, and Pereira da
Silva 2018; Glocker and Towbin 2012b; Mimir, Sunel, and Tagkin
2013). Studying theoretically the optimal mix of a typical short-term
policy rate and reserve requirements in a policy rule that smooths
out fluctuations in credit spreads over the cost of foreign borrowing,
Mimir and Sunel (2019) finds that when the central bank finds it
hard to use interest rates to lean against the wind for price-stability
reasons, reserve requirements may be an effective additional tool to
do so without forgoing substantial stabilization gains. Cantu et al.
(2019) also find that tightening single reserve requirements limits
the likelihood of financial distress. Beyond mitigating credit growth,
they may also in theory be used as a countercyclical liquidity tool
in ways that tools like the liquidity coverage ratio (LCR) and net
stable funding ratio (NSFR) cannot (Landau 2018).

Introducing a maturity differentiation would also help address
issues of maturity mismatches, insofar as banks would lengthen the
maturity of their funding structures if shorter-term liabilities are
taxed more.

Perhaps the most common way through which reserve require-
ments are and have been used as part of the policy toolkit for
macroprudential purposes is through differentiation by currency. A
number of central banks choose to impose higher reserve require-
ments on FX liabilities than on those in domestic currency. This



Vol. 19 No. 5 Assessing the Effectiveness 447

Figure 2. RR Currency Differentiation (2015)
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Note: The sample comprises the same sample as in Figure 1.
Source: Authors’ calculations and data, notably based on Federico, Vegh, and
Vuletin (2014) and OECD (2019).

policy choice is usually aimed at addressing country-specific issues,
such as discouraging the use of FX in the economy, e.g., fighting dol-
larization, reducing currency risk in banks’ balance sheets, and/or
for the purpose of managing capital flows.

Figure 2 highlights the distribution of countries that have
currency-differentiated reserve requirements, RR not differentiated
by currency, and no or zero-rate reserve requirements. A vast
majority of countries use low undifferentiated reserve requirements.
Figure 3 highlights the distribution of countries which impose reserve
requirements on deposit only, on short-term liabilities, with less than
two-year original maturity, and on all liabilities. This heterogeneity
in design may affect the below-described transmission channels for
our expected effects, but the empirical test is beyond the scope of
this paper and more suited for micro-data analysis.

Looking at the regional breakdown, FX-differentiated reserve
requirements have been widely used in Latin America, with countries
like Peru and Argentina raising in the post-2008 crisis period their
FX reserve requirements above 50 percent or 40 percent, respec-
tively. Countries like Brazil and Colombia adjust their undifferenti-
ated reserve requirements, and countries like Chile and Mexico use
a flat undifferentiated reserve requirement below 10 percent. Asian
economies employ undifferentiated reserve requirements, with China
and the Philippines using them in the range of 20 percent and other
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Figure 3. Liabilities Included in the Reserve Base (2015)
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Note: Numbers in data label refer to the number of countries.
Source: Authors’ calculations and data.

economies in the region below 10 percent. In the group “Emerging
Europe,” Turkey, Russia, and Romania have been using differenti-
ated reserve requirements, with the latter country raising it above
30 percent in the period preceding and following the 2008 crisis
(Figure 4).

2.3 Costs and Benefits of Currency-Differentiated Reserve
Requirements: A Conceptual Framework

2.3.1 Channels

Different reserve requirements may affect various financial stability
outcomes through a number of channels (Figure 5).

A core financial stability outcome is the capacity of reserve
requirements to mitigate credit cycles. Single reserve requirements
are reserve requirements with a single rate for all liabilities cov-
ered, which act akin to monetary policy rates and make funding for
banks costlier across all liabilities covered by the requirements. This
higher cost of funding would be the same whether these liabilities
are to residents or non-residents. Through balance sheet effects, as
the balance sheet of the bank shrinks, the asset side will also be
affected, and like interest rates, higher reserve requirements should
lead to reduced credit growth, notably to domestic households and
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Figure 4. Regional Use of FX-Differentiated and
Undifferentiated RR (1999-2019)
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Source: Authors’ calculations and data, based on Federico, Vegh, and Vuletin
(2014) and its 2019 update and OECD (2019).
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Figure 5. Stylized Transmission Channels
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Note: The middle box represents a stylized bank balance sheet, with “A” =
Assets, “L” = Liabilities. “NFCs” = Non-financial Corporates. “RR” = Single
reserve requirements, “RR_FX” = Reserve requirements differentiated by cur-
rency. Numbers refer to expected channels which reserve requirements may affect
and are described in the text of Section 2.3.

NFCs. This was most recently evidenced by Camors, Peydrd, and
Rodriguez-Tous (2019) who, thanks to firm-level and credit registry
data, were able to test the impact on credit to the same firm, hence
controlling for change in borrowers’ characteristics.

When reserve requirements are differentiated by currency, with
a higher ratio for FX liabilities than local-currency liabilities, they
will affect the volume and composition of the liabilities. Funding in
foreign currency specifically will be less interesting compared with
local-currency funding because it is implicitly “taxed,” incentiviz-
ing banks to shift their funding mix toward local-currency fund-
ing (channel numbered as 3 in Figure 5 on the liability side of the
domestic banks). A composition effect reflected in a reduced share
of FX liabilities to total liabilities would be expected. In addition,
such differentiation may also affect the origin of funds, potentially
dis-incentivizing external sources compared with domestic sources,
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insofar as cross-border capital movements are usually denominated
in foreign currency and should thus have an impact on capital flows
to domestic banks (channel 1 in Figure 5).

Through balance sheet effects, there will be less funding avail-
able to extend FX loans on the asset side, which may be reflected by
a reduced share of FX loans or assets to total assets (channel 2 in
Figure 5). Recent work, notably using credit registry or bank-level
data, provides insights on some of the mechanisms: bank FX liabil-
ities do feed credit dollarization (Ozsbz, Rengifo, and Kutan 2015),
with banks’ non-core FX liabilities feeding credit dollarization three
times more than core FX liabilities according to a study on Turkey
(Yilmaz 2020)@ The explanation may be related to the difference in
maturity of non-core versus core liabilities, the latter of which tend
to be significantly shorter [

Overall, FX-differentiated reserve requirements are thus
expected to help countries with issues of dollarization on both the
asset and liability sides. They may also reduce currency mismatches,
with a better balance between FX assets and FX liabilities, as FX lia-
bilities are used to fund FX assets (difference between 2 and 3—FX
assets minus FX liabilities of domestic banks in Figure 5).

2.3.2 Externalities

On the other hand, reserve requirements entail a number of exter-
nalities, which this paper also tests for. The basic cost of reserve
requirements is that they effectively act as a distortive tax on bank
funding (with differentiation imposing further disadvantages to spe-
cific operations). As such, they may move the activity and potential
risk to non-regulated financial institutions, and may lead to finan-
cial disintermediation if calibrated excessively. The design of the
reserve requirements is in this regard crucial, as banks will seek to
use financial innovation to circumvent the requirement.

In the case of Brazil, Robitaille (2011) argues that the reserve
requirements induced banks to devise alternative funding sources:
large banks were able to create repos to substitute for time deposits,

3Traditional retail deposits are considered banks’ core liabilities.

“In the case of Turkey, the average maturity of FX deposits held at Turkish
banks is less than 3 months, while it is as high as 68 months for syndicated loans
(Yilmaz 2020).
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while smaller banks were forced to increase risky loan portfolio sales.
A recurrent finding in the literature on circumvention of macropru-
dential policy is that as macroprudential tools are usually applied to
banks, the market gap may be filled by other financial institutions
not covered by the policy (Aiyar, Calomiris, and Wieladek 2012)
and reserve requirements are expected to be no different.

If one focuses on credit to the private non-financial sector,
notably domestic NFCs, four types of institutions may theoreti-
cally fill the gap left by banks: (i) domestic non-bank financial
institutions, (ii) foreign branches when they are not covered by
the reserve requirements, (iii) cross-border loans from foreign banks
(depicted in channel 5), or (iv) international bond issuance (depicted
in channel 4)

With regards to FX exposure, the recent analysis by Ahnert et
al. (2021) demonstrates a transfer of the FX exposure and currency
risk from banks to non-financial corporates. Banks reduce their expo-
sure, but at the same time non-financial corporates increase FX debt
issuance. Insofar as FX reserve requirements are expected to affect
domestic FX credit growth to NFCs, a similar shift to international
FX debt issuance by NFCs can be expected (channel 4).

Finally, there may also be changes in the composition of credit
portfolios of affected banks: there is recent evidence that, while bank
credit diminishes when reserve requirements are increased, banks
concentrate their portfolio in riskier firms (Camors, Peydrd, and
Rodriguez-Tous 2019).

This paper analyzes and quantifies the impact of FX-
differentiated reserve requirements along these expected direct and
indirect channels.

3. Empirical Model and Data

Specifically, we seek to estimate the response of variables of interest
to changes in reserve requirement rates (either the local-currency
ones or the foreign-currency ones).

5The relative strength of such channels would depend on the size of these
different institutions and sectors in each country, as well as their participation in
global capital flows. Non-bank financial institutions of advanced economies are,
for instance, much more developed and integrated in the global financial system
than the ones of emerging economies.
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A major limitation of the existing literature on CBMs is the
reliance on binary variables such as tightening/easing variables, to
measure policy Changesﬁ A limitation of such an approach is that
such binary variables fail to capture the intensity of policy changes:
a tightening of an LTV (loan-to-value) cap from 100 to 80 percent
would be coded exactly the same as a tightening from 100 to 60
percent. This creates two problems: first, it provides no guidance on
the optimal amount by which to change policy; and second, it would
underestimate the impact of a one-off large change versus a series
of small changesﬂ These issues have led the most recent literature
to move away from aggregate indices towards policy-specific stud-
ies, being able to capture the intensity of the tool while providing a
more precise identification of the transmission channels. These stud-
ies have so far focused on LTV ratios, which are comparable across
countries (Alam et al. 2019; Richter, Schularick, and Shim 2019).

Our data enable us to capture the intensity of reserve require-
ments and hence to provide information on the economic magnitude
of the effects.

Let us consider the following model:

3
AYy =a+ Z Bk (ARR], ) — ARR], )
k=0
3

+ Z B2 kAaverageRR; 1,
k=0

3 3
+ Z Yok RBM; i + Z YERCBM; i
k=0 k=0

3
+ Z Yo eMPM; o +T X501+ 6 + 00 +eir. (1)
k=0

SFor example, when a policy is tightened, an indicator-type variable takes the
value +1; when policy is loosened, it takes —1; and if it there is no change, it
takes 0.

TA few papers have tried to get closer to the intensity of policies: an early
attempt is Vandenbussche, Vogel, and Detragiache (2015) and Eller et al. (2020),
which tries in a study on Central and Eastern Europe to quantify the strength
of different macroprudential tools.
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The dependent variable AY;; represents the change in one of the
many variables exposed in our conceptual framework in Section 2.3
on which reserve requirements may have an impact.

Changes in the reserve requirement rates are given by ARth_ k>
ARRE ., With the L and F' superscripts representing the rates on
local-currency or foreign-currency liabilities. While a model adding
separately changes in these two rates would provide information
on the effectiveness of increasing the rate of RR.L or RR_F in
isolation, the economic rationale for the adjustment in currency-
differentiated RR relies on the idea of the size of the gap between
foreign- and domestic-currency liabilities and not on both rates sep-
arately. Increasing the gap (ARRE ke ARR{jt_ k) will be the key
criterion for creditors for a shift away from FX funding to local-
currency funding.

This said, by simply looking at the differential, we overlook
instances where the gap remains the same but reserve requirement
rates are increased (or decreased) overall. The change in the over-
all average level of reserve requirements will have an impact on our
outcome variables, which we ought to capture. We thus include the
change in the average reserve requirement rate in the economy as
an additional variable (AaverageRR,; ;_j) capturing all changes in
levels, including from single reserve requirements. Overall, we thus
narrow the diversity of reserve requirements in our country sample
to three categories, three “rates”: the rates on local- or foreign-
currency liability for currency-differentiated RRs and the simple
average reserve requirement rate. When RRs are further differenti-
ated by the maturity of the liabilities, the average is computedﬁ The
following model makes it easier to grasp the benefits of differentiated
RR and to interpret the results.

8We recognize that, in practice, the binding character of a reserve requirement
framework depends on the relative financing structure of each bank and that, as
a result, a simple average is not ideal (an average weighted by the relative share
of each type of liabilities would be necessary). This is the case at the country
level but also within each country at the bank level (global banks versus small
local banks will have different funding structures). For simplicity, due to data
constraints on even country-level funding structures and in light of the impor-
tant diversity of reserve requirements settings across countries, we take a simple
average.
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All variables are indexed by ¢ and t, identifying country and
quarter, respectively.

The policy controls RBM; ;_j,, CBM; ;_j, and MPM,;;_j rep-
resent adjustments in residency-based measures (RBMs), currency-
based measures (CBMs), and other macroprudential measures
(MPMs) which are all policies that may have an impact on our
outcome variables. All of these variables are coded as +1 for each
tightening or introduction of measure during the quarter, and —1
for each easing or removal of a measure during the quarter. Values
may be higher than 1 and smaller than —1 in case several meas-
ures have been taken in the same policy category in the same quar-
ter. The data mostly come from OECD work: our data on capital
controls/residency-based measures is from a new data set collected
in Lepers and Mehigan (2019); currency-based measures and other
macroprudential tools (MPMs) are from Alam et al. (2019).

We also add a series of country-specific controls X ;_;, which
have been found in previous literature to be important drivers of our
outcome variables. Our baseline control variables for all regressions
Baseline controls include real GDP growth (year on year) to capture
the domestic business cycle, the domestic interest rate to capture the
domestic monetary policy stanceﬂ and the growth in the real effec-
tive exchange rate to capture appreciation and depreciation dynam-
ics['9 As there are important differences in the various dependent
variables we test, we add two additional dependent-variable-specific
controls: For all cross-border capital flow variables, we include the
change in sovereign ratings as in Ahnert et al. (2021) to capture
country risk. For FX exposure in bank balance sheets (FX loans
share, FX liability share, and net FX positions), we include a meas-
ure of inflation volatility taken as the standard deviation of the
difference between the log CPI over the last eight quarters, which is
an important determinant of dollarization. We lag all of our control
variables by one quarter to limit endogeneity issues.

9We include the domestic interest rate as levels rather than change. Dickey-
Fuller tests confirm that this has no unit root and can thus be included as is,
consistent with Kuttner and Shim (2016). This is preferable because a large part
of our sample hasn’t seen many monetary policy changes.

10VWe also test exchange rate volatility instead of exchange rate changes, with-
out changes to the results.

1YWe thank the anonymous reviewer for this suggestion.



456 International Journal of Central Banking December 2023

All variables are described in detail in Table A.1 in the appen-
dix. Summary statistics for our dependent, policy, and control vari-
ables are provided in Table A.2. All continuous variables have been
symmetrically winsorized at the 2 percent level to limit outliers.

The choice of the lag structure for our policy variables is also
worth discussing. While there has not been any previous study on the
specific time after which a change in reserve requirement will have
an impact, we expect banks to react quickly to changes in reserve
requirements. We choose to assess the impact of reserve requirements
over a year’s time and thus a [t,t—3] lag structure. Such lag struc-
ture was also chosen in recent studies on currency-based measures
(Ahnert et al. 2021). While capturing the delay in the effectiveness
of a policy over a reasonable time period, it also eases interpretation
of the results. We take a similar lag structure for our other policy
variables (CBM, RBM, MPM).

In addition, the specification includes country and year fixed
effects 9; and dr. The fixed-effect regression approach was chosen
because it helps us towards isolating the effect of the policy change
on the variable of interest by controlling for confounding sources of
variation. We thus control for consistent country-specific differences
in the outcome variables and for time-specific differences in the out-
come variables, such as a widespread drop in NFC debt issuance
during the financial crisis. The estimated coefficient on the policy
change measure thus captures the extent to which variation in the
outcome that is not due to country-specific or time-specific factors
can be explained by the change in policy. The coefficient ( is inter-
preted as the magnitude of a change in the outcome variable in
response to an increase in the difference between the FX and local-
currency reserve requirement rate of 1 percentage point. Year fixed
effects were chosen over quarter fixed effects to limit the number of
variables in the regression, already important with the lag structures
of the policy variables. The error term is clustered by country but
is assumed independent across countries[3

There may be a simultaneity bias: the coefficients 3; ; and 32
may be picking up the response of policy to changes in the variables

12WWe do not include a lagged dependent variable, as tests did not display sig-
nificant persistence of our outcome variables; its inclusion does not change the
results.



Vol. 19 No. 5 Assessing the Effectiveness 457

of interest. This is somewhat addressed by our lag structure—we
control for the effect of policy change within the last year (covering
four quarters). We address the endogeneity issue more formally in
the robustness section by conducting a two-step regression frame-
work. Other models were considered, such as inverse propensity
weighting (IPW) used in Alam et al. (2019) and Richter, Schular-
ick, and Shin (2019) or dynamic and system GMM approaches
but none allowed us to address the simultaneity bias and relax the
assumption that policy responds with a lag without introducing
alternative assumptions deemed undesirable.

4. Results

4.1 Direct Effect on Outcomes Variables

Following the conceptual framework outlined in Section 2.3, we
first test the effectiveness of reserve requirements on a series of
variables which may be targeted by policymakers adjusting reserve
requirements.

13As noted by Jorda and Taylor (2016), IPW does not address simultaneity
bias. IPW will reduce the risk of bias due to the omission of other important
explanatory variables from the model. It is akin to the inclusion of control vari-
ables in a regression, with the benefit of being non-parametric and the limitation
that it can only be used where the explanatory variable is categorical. While con-
trolling for omitted-variable bias is important, we prefer in our baseline model to
control for omitted-variable bias by simply testing various control variables in the
main specification since a key contribution of our paper is to use a non-categorical
explanatory variable.

14We did not use dynamic and system GMM approaches, often used to address
simultaneity in panel applications, for two reasons. First, our data structure is
such that the panel dimension N (the number of countries) and the time dimen-
sion T (the number of quarters) are similar and reasonably large, while GMM
methods are intended for data sets with large N and small T (Blundell and
Bond 2000). When T is relatively large, as is the case in our data, there is an
instrument proliferation problem which biases the GMM coefficient estimates
towards the non-instrumented panel estimates and causes statistical tests for
mis-specification to be weak (Roodman 2009). The second problem is with the
lag structure. GMM requires that lagged values of the explanatory variable do not
affect the outcome, but we assume that reserve requirement changes can affect
outcome variables with up to four quarters’ lag. One could use the fifth lag and
earlier as instruments for the first lag, but the strong persistence of the explana-
tory variable required to justify that assumption may itself contribute to the
dynamic GMM weak instrument problem (Blundell and Bond 2000) and imply a
violation of the additional condition required for system GMM (Roodman 2009).
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Our outcome variables are the following: (i) total inflows to
domestic banks; (ii) the change in the share of FX loans to total
assets; (iii) the change in the share of FX liabilities to total liabil-
ities; (iv) the change in the net FX position of the banking sec-
tor Dickey-Fuller panel unit-root tests confirm all variables are
stationary@,

Results are displayed in Table 1. For ease of interpretation of
the results, we also summarized the lag coefficients following Ahnert
et al. (2021) by taking the sum of the coefficients of the four lags
[t,t—3] and test whether the sum of all four coefficients is significantly
different from zero (p values instead of standard errors are displayed
in the table for reserve requirements coefficients, and italic is used to
differentiate from other coefficients). Such method allows us to sum-
marize the information provided by the four separate coefficients.

Regarding controls, GDP growth is generally associated with
higher flows and NFC debt issuance, as is an increase in sover-
eign ratings. Interest rate displays little statistical significance for
any of our dependent variables. Finally, depreciation of the effec-
tive exchange rate is associated with an overall increase in the share
of FX loans and FX liabilities in bank balance sheets, in line with
expectations. The respective effects of macroprudential, currency-
based, and capital control measures deserve detailed explanations
and more precise identification strategy beyond the scope of this
paper and have been discussed by a wide literature (e.g., Frost, Ito,
and van Stralen 2020). They are used here to control policy actions
that may be simultaneous with reserve requirement changes, which
would otherwise bias our estimates.

Looking at the effects of changes in the differential (the gap)
between FX and local-currency-denominated reserve requirements in
Table 1, on the currency composition of bank balance sheets, we find
that an increase in the gap between FX and local-currency reserve
requirements reduces the share of FX liabilities to total liabilities

15Because data are collected from different sources, the size of the sample and
the countries included vary across regression and hence coefficients are not compa-
rable across regressions. We note this caveat while choosing to include each time
the largest sample. We control for specific countries driving the results across
regressions in the robustness checks.

'The share of FX loans to total loans and the share of FX liabilities to total
liabilities in levels would otherwise have been non-stationary.
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(column 3), strongly significant at the 1 percent level. Differenti-
ated reserve requirements also appear very effective in reducing the
net FX position ratios (column 4), again significant at the 1 per-
cent threshold. Specifically, a 1 percentage point increase in the gap
between FX and LC rate leads to a 0.1 percentage point reduction
in the share of FX loans to total loans and a 1.6 percentage point
reduction in the net FX position over a year’s time (four quarters)
The coeflicient on the share of FX loans is negative but insignificant
(column 2). Reserve requirements are a liability-side measure and
would only affect the asset side through balance sheet effects, which
are thus indirect and may not be necessarily well captured through
aggregate cross-country analysis like these.

On the cross-border side, the coefficient on total capital inflows to
domestic banks is negative, as expected, but not statistically signif-
icant (column 1). Data availability prevents us from splitting cross-
border bank financing between local and foreign currency, as the
relevant Bank for International Settlements data cover only a lim-
ited number of countries using FX RRs, and hence we prefer not to
use the currency split. This may explain the lack of significance, as
our conceptual framework expects a cut in cross-border funding in
FX but not in LC.

Overall, introducing the differentiation in the rates seems to
match the intended effects by central banks: we see a shift away from
FX liabilities (significant but not materially large) and a significantly
lower overall FX position, and hence a lower mismatch.

4.2 Domestic Side Effects

Next, we turn to the identification of potential externalities, unin-
tended effects, and evidence of circumvention of changes in FX
reserve requirements.

We test seven outcome variables: (i) the change in the issuance
of international debt by NFCs; (ii) capital inflows to non-banks;

17 As we work with country-level data, as for our other variables, our outcome
variable is the net FX position of the banking sector as a whole. There may obvi-
ously be heterogeneity in the net FX position of individual banks, which is not
captured by the aggregate variable and by our results here. Firm-level analysis
could identify heterogeneous effect of reserve requirements across banks.
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(iii) total capital inflows across the three most volatile asset classes
(portfolio equity, portfolio debt, other investment/credit ﬂows);@
and (iv) two measures of exchange rate deviation from trend. Dickey-
Fuller panel unit-root tests confirm again that all variables are sta-
tionary Results are presented in Table 2.

We find that an increase in the gap is generally associated with
a reduction in capital inflows (columns 2—4), with all coefficients
being negative over a year time. An increase in the gap significantly
decreases cross-border flows to non-banks after one and two quar-
ters, equity inflows at time ¢, and portfolio debt inflows after one and
two quarters. The summary coefficient over a year’s time is only sig-
nificant for portfolio debt inflows: specifically, a 1 percentage point
increase in the gap leads to a reduction of portfolio debt inflow to
GDP of 0.1 percentage point. There is no statistically significant
impact on credit (bank loans) inflows. As FX reserve requirements
often cover bonds, but not interbank lending nor equity, the stronger
result on portfolio debt flows may not be surprising.

FX reserve requirements do not seem to have an impact, either,
on exchange rate deviation from long-term trends (three or five
years). However, further research using more sophisticated meas-
ures of exchange rate misalignments, notably deviations from model-
based equilibrium exchange rate, could be done 9

Finally, we find little evidence of circumvention of FX reserve
requirements, i.e., with the private sector getting more funding from
abroad (columns 1 and 2) if it cannot receive the FX funds from
domestic banks. Unlike Ahnert et al. (2021), who study a much
broader set of currency-based measures, we do not find evidence of
higher international debt issuance of corporates, and as mentioned
there is at times a negative rather than positive effect on inflows to
non-banks (column 2). These negative coefficients appear as a side
effect, as according to our conceptual framework (Section 2.3), the

8By “inflows” we refer to non-resident flows, i.c., the net incurrence of lia-
bilities to non-residents. To account for the persistence in capital flows, we also
try models with lagged dependent variable as regressor and the results do not
change.

'9The issuance of international debt by NFCs in levels would otherwise have
been non-stationary.

*Loeffler (2015) finds that single reserve requirements represent an efficient
tool to depreciate the exchange rate.
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direct effect of a higher RR gap should lower capital inflows to banks,
but not to non-banks. We may have expected a positive coefficient
if NFCs seek to get the FX financing they cannot get from domestic
banks directly cross-border 2]

Overall, our results on side effects highlight two main conclu-
sions: first, FX reserve requirements appear to affect overall cross-
border inflows beyond a simple reduction of domestic banks’ external
financing. This is consistent with the earlier above-mentioned liter-
ature on the impact of currency-based measures on overall capital
flows, and provides more specific evidence of an impact of FX reserve
requirements on flows. Secondly, while many studies have highlighted
important circumvention of macroprudential tools, we do not see evi-
dence of circumvention in the case of FX reserve requirements on the
variables studied here.

4.8 International Externalities

As shown in the previous section, FX reserve requirements have
the potential to reduce capital flows and hence be used as capital
flow management measures. A substantial literature has highlighted
that capital low management measures may lead to capital flow
deflection to similar or neighboring economies (Forbes, Fratzscher,
and Straub 2015; Giordani et al. 2017; Pasricha 2017). Specifically,
deflection has usually been identified in the following way: if coun-
try A and country B are economically similar, the introduction of
a control in country A will reduce capital inflows from C to A and
deflect capital flows towards country B, which has not introduced
barriers. In this section, we seek to extend our baseline model to test
for the potential of similar capital flow deflection dynamics following
adjustments of FX reserve requirements.

We follow the empirical approach used in recent work on capi-
tal flow deflection by Gori, Lepers, and Mehigan (2020) to test the
existence of such international spillover. In particular, we add to
our baseline regressions on capital flows a variable (the “spillover

21One explanation for this result may be the negative signal that such adjust-
ments send to international investors. In the case of adjustments of capital con-
trols, Forbes et al. (2016) show that a measure need not actually be binding on
international investors for them to reduce investment in the country. This would
be consistent with the small size of the coefficient.
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variable”), which represents the sum of tightening actions in FX
reserve requirements in similar economies.

Each FX RR adjustment is weighted by how similar a country
is to the country adjusting RR and hence the most likely to receive
more inflows. The choice of an adequate weighting scheme is not
trivial: here countries’ similarity is defined based on the correlation
between capital inflows to both countriesP3 This implies the use
of a continuous weighting scheme in which the set of weights are
defined by the time-varying bilateral correlation coefficient between
the inflow of capital in the tightening country and another country
Specifically, the weights are computed on a rolling basis over the
past eight quarters’ capital inflows to both countries. The resulting
spillover variable enters the regression with a lag.

Results are displayed in Table A.3 in the appendix. We start
by testing potential spillovers effects of FX RR tightening on total
inflows to GDP after one quarter (columns 1-2) and do not find any
effect for either the full country sample or an EME sample (capital
flow deflection following capital controls has been mainly a feature
of EMEs according to the recent literature). Neither do we find any
spillover two, three, or four quarters after a RR tightening (columns
4-6), or within a year’s time (column 7). Using fixed time correla-
tions as weights rather than time-varying weights does not change
the results (column 3). Changing the dependent variable to test for
spillover effects on specific asset classes, we do not find evidence
for any flow (foreign direct investment, FDI; equity; debt; credit)
(columns 8-11).

Overall, under this empirical specification, we don’t find evidence
of international spillovers in the form of capital flow deflection to
similar economies after adjustments in FX RR, unlike traditional

22The economic rationale of this choice lies in the idea that if capital inflows to
two distinct countries co-move in relation to each other, this underlines similarity
in the two countries’ assets in the eyes of international investors. Gori, Lepers,
and Mehigan (2020) argue that this measure is more effective in measuring simi-
larity among two countries than alternatives based on location (as assets even in
nearby countries may have different investment characteristics) or fundamentals
(as fundamentals are often unable to explain asset price dynamics).

23 All negative inflow correlations to 0. The idea is to eliminate from the set of
similar countries all economies whose capital inflow is negatively correlated with
the one of the tightening countries, and whose policy shift would otherwise be
added with negative sign (thus subtracted) from the spillover variable.
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capital flow management tools. RR are targeted at domestic banks,
which may be bearing the full cost of the measure rather than
shifting it to international lenders/investors.

5. Robustness Checks

5.1 Alternative Method to Control for Endogeneity

We test whether some of our baseline results may not be affected by
simultaneity bias whereby it is not the policy change driving changes
in the outcome variables, but the policy that actually responds to
ongoing macroeconomic developments. Policy adjustments are likely
endogenous to the variables they try to target. As shown in Rojas,
Vegh, and Vuletin (2020) for reserve requirements specifically, endo-
geneity concerns are real and may bias studies on their effective-
nesstZ9 While our lag structure should mitigate the concern, it may
not fully address it.

We closely follow the innovative technique used in Ahnert et al.
(2021) in their study of currency-based measures. It seeks to estimate
more “exogenous”’ policy shocks, thereby removing the potential for
endogenous adjustments. The approach relies on a two-stage regres-
sion framework, with a first stage estimating the likelihood of a pol-
icy change from a range of variables describing the macroeconomic
and financial context of the country and likely to be followed by pol-
icymakers. It then regresses the baseline, replacing the policy vari-
ables with the residuals obtained from the first stage (i.e., the vari-
ation of the policy changes that is not explained by macro-financial
variables).

We regress both the change in the FX RR gap and the change
in the average level of the RR on a range of variables which policy-
makers are likely to look at for deciding a policy change, namely the
lagged GDP growth to control for the business cycle, exchange rate
change, bank credit growth for the credit cycles, various measures
of inflows in the economy, and the main outcome variables of our

24Tn a recent paper, Rojas, Vegh, and Vuletin (2020) use the narrative approach
of Romer and Romer (2010) to identify exogenous reserve requirement changes
based on press releases and other reports of central banks introducing these
changes. They achieve this for three countries, and this method would not be
suitable for the large number of countries that we have.
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baseline. This should control for the possible motivations for RRs:
business cycle smoothing, exchange rate management, capital flow
management, macroprudential intent. We also add the lagged level
in the gap and lagged average RR to control for potential mean-
reverting dynamics (if the rate or gap is historically high, it is more
likely to be brought down to “normal”). We also control for the con-
temporaneous change in interest rates by the central bank to control
for interaction between the two tools in a monetary policy setting.
The two regressions for the first stage can be described as follows:

(ARR" — ARR*), = a+w(RR" — RR"), |
+IX;t-1+6;+6r+ei (2)

AaverageRR;s = o + pu averageRR;—1 + 0X; 11 + 0; + 07 + €4z
(3)

Results for the gap are displayed in Table A.4 in the appen-
dix. While mean-reverting dynamics are confirmed (i.e., wider gap
in the previous quarter reduces the chance of an increase), there
does not appear to be any obvious driver of RR adjustments in our
macro-financial variables. This is consistent with the nascent liter-
ature explaining policy changes, which finds it hard to match real
drivers and expected targets. While institutional and political vari-
ables are expected to play a non-negligible role in driving changes—
e.g., central bank independence—they are irrelevant for the present
exercise, which simply seeks to construct a measure of policy change
that is exogenous to our outcome variables in the first place.

The absence of strong results for any macro-financial variables in
our setting may in itself reduce reverse-causality concerns, but we go
ahead with a second stage for the variables we are concerned about:
we select the model in column 2 as our baseline—in the absence of
strong result for any specific variable, we prefer to select a model
with the largest country sample.

We plug the residuals from this model back into our baseline
model, replacing our RR variables, keeping the specification with
four lags of the policy variable:

3 . 3 -
Yii=a+ Z B1x RR_gap_residuals;, + Z B2,k RR_av_residuals;
k=0 k=0
+ T X541+ 0; + 01 + €t (4)
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Table 3 displays the results. We not only find that our previously
significant results are typically confirmed in this model (a larger gap
leading to lower FX liability share, lower net FX positions, and lower
flows to non-banks and lower portfolio debt flows); we also find addi-
tional significant coefficients for some of the lags in line with our
conceptual framework, e.g., a negative coefficient at the third lag for
cross-border flows to domestic banks.

The significant coefficients in the baseline are also typically more
significant both in terms of and statistical and economic significance:
the reduction in the net FX position is now 2.3 percentage points
over a year’s time for a 1 percent increase in the gap and the reduc-
tion in the FX liability share at 0.15. Both coefficients are more
significant, well below the 1 percent threshold P4 The reduction in
portfolio debt inflows is also higher at 0.2 but moves slightly above
the 10 percent threshold.

We further find a positive (and significant at 5 percent threshold)
coefficient regarding the exchange rate deviation from a three-year
trend. Instead of driving exchange rates towards undervaluation, this
seems to have the opposite effect of strengthening the currency; but
again note, however, that deviation from trend represents a crude
proxy for exchange rate misalignment.

Overall, results from the “exogenous policy shock” model confirm
our baseline findings while reducing reverse-causality concerns.

5.2  Does the Effect of Changes in Reserve Requirements
Depend on the Initial Level of the Rate?

The effect of a change in reserve requirements could well depend on
the initial level of the reserve requirements. If it is already very high,
a small change may not make a big difference, or on the other hand
it could also be hypothesized that because the reserve requirements
are very tight, a small change would make a larger difference.

25 As a robustness check, we also compute residuals from a first-stage model
that includes the lagged change in the FX liability share as an additional control
(at the detriment of losing observations), and results from the second stage are
almost identical.
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To test this, we rerun our baseline, this time scaling our variable
of interest (the change in the FX RR gap) by the initial average level
of reserve requirements (at time ¢-1).

Formally, the new specification reads as follows:

+TX, -1+ 0 + 07 + e (5)

If 31 i displays higher statistical significance under this specification
than under the baseline, we can conclude that the impact of changes
in the FX RR gap on our specific outcome variable Y;; is non-linear
and, specifically, that the higher the initial average rate, the lower
the impact of a change in the gap. We considered other empirical
strategies, such as interacting with a dummy variable representing a
high initial RR or a low one, similar to the Alam et al. (2019) study
on LTV caps, but such technique creates threshold effects around
the decided cut-off. Interacting directly with the average RR level
removes such issue, but we find that the inclusion of interaction
terms leads to the loss of too many degrees of freedom. Table A.5
in the appendix displays the new results, comparing the coefficients
from the baseline and the coefficients from Equation (5).

Regarding direct effects, the coefficients are more significant for
the FX liability share, but only slightly. The coefficient is, on the
other hand, less significant in the case of the net FX position, moving
below the 1 percent significance threshold.

There are also some differences regarding coefficients on indirect
variables. Portfolio debt flows become substantially more significant,
moving from 7 percent almost to the 1 percent significance level, sug-
gesting non-linearity there. Finally, the coefficient on the deviation
from the three-year trend becomes significant at the 10 percent level.

These results provide slight evidence of non-linearity with
regards to the FX liability share, more marked evidence for portfolio
debt flows, and to some extent for the exchange rate deviation from
the three-year (3Y) trend. Specifically, it supports the null hypoth-
esis that the higher the initial average rate, the lower the impact of
a change in the gap. It also provides reassurance that our baseline
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results are not significantly changed when controlling for potential
non-linear effects.

6. The Value of Intensity-Based Measures

In this final empirical section, we seek to illustrate the value
of intensity-based measures like ours compared with the easing/
tightening binary variables used in the literature by creating binary
+1/-1 variables for our reserve requirements data (one for the rate
on local-currency liabilities, one for foreign currency, one for undiffer-
entiated single reserve requirements) and running the same model
separately with our continuous/intensity variables and our binary
ones.

The baseline model used in the previous section used the concept
of gap (differential between the FX-RR rate and the LC-RR rate).
As binary variables do not capture information on the size of the
change, they are mostly silent regarding an increase or decrease of
the gap. In the spirit of comparability with previous models using
binary variables used in the literature, we now estimate the following
model:

3 3
Yii=a+ Z BL,kARRi[:t—k: + Z ﬂF,kARth—k:
k=0 k=0

3 3
+ Z/BS,kARR%S:t—k + Z’YR,/«RBMi,t—k
k=0 k=0
3 3
+ E Yo,k CBM; 41 + Z Y MPM; ¢
k=0 k=0

+ X1+ 6 + 07 + e (6)

We thus replace our variables of interest, replacing the gap
between FX and LC rate with separate variables capturing change
in the FX rate, change in the L.C rate, or change in the single reserve
requirement rate in the case of undifferentiated reserve requirements.

We split the results between our “direct” outcome variables and
our “indirect” outcome variables. Results are summarized in Table 4
and Table 5.
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First, we find that our previous results on the change in the gap
and underlying channels are all confirmed in this new model with a
split between the rate on FX liabilities, the rate on local-currency-
denominated liabilities, and the rate on single reserve requirements.
Furthermore and interestingly, it is changes in the LC rate relative
to the FX one that affect most of our dependent variables with more
channels identified than in our baseline regressions: increases in the
LC rate lead to a statistically significant increase over a year’s time
in the FX liability share, in the net FX position, and in inflows
to non-banks, equity inflows, and debt inflows. Changes in FX rate
typically move dependent variables in the symmetrically opposite
direction but display less statistical significance throughout.

Second, the comparison between the results using a binary policy
indicator versus our intensity-based measure of reserve requirements
rate strongly highlights the need to consider the intensity of meas-
ures. There appear to be very significant differences between the two
policy indicators. The main difference lies in the significance of the
results, e.g., a binary indicator does not pick up a statistically sig-
nificant reduction in the net FX position or a reduction in capital
flows to non-banks from a decrease in LC rate or an increase in the
FX rate. Conversely, there are also cases where a binary indicator
may be potentially misleading, with statistically significant effects
not captured with the intensity-based measure. Notably, the results
of a decrease in the RR ratio on LC liabilities on the higher issuance
of NFC debt abroad highlighted in Ahnert et al. (2021) is found sig-
nificant using a binary policy variable but not using intensity-based
measures.

7. Policy Implications and Possible Areas
of Future Work

This study offers a detailed assessment of the impact of currency-
differentiated reserve requirements: it provides new evidence for pol-
icymakers regarding the benefits and externalities of such a tool, by
quantifying the impact of an increase in the gap between FX and
local-currency reserve requirements on key target variables.

From a policy perspective, the paper points to their usefulness
in reducing dollarization and currency mismatches in the banking
sector without an obvious shifting of risk to other sectors or other
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countries. However, policymakers should be mindful of the effects
that such measures may have on capital flows more broadly. While
currency-differentiated reserve requirements may be effective macro-
prudential tools, in certain cases they may share the features of
capital flow management measures to be analyzed in the context of
international frameworks on capital flow management such as the
OECD Capital Movements Code and the IMF Institutional View.

From a methodological perspective, this paper shows the limita-
tions of using binary variables when conducting analytical studies on
the effectiveness of macro-prudential tools. Therefore, where possi-
ble, policymakers are advised to assess the effectiveness of their tools
capturing the intensity of the measure. When using binary variables,
researchers should be mindful of the limitations that such quan-
titative studies may have. As experience grows, and consequently
the number of policy observations that regressions are based on, it
is advisable to study in details other macro-prudential tools with
intensity-based coding.

Finally, further work should be done on precisely identifying the
transmission channels. Work using banks’ balance sheet data could
be a welcome avenue for future research, which would enable both
a closer identification of transmission channels as well as heteroge-
neous effect of reserve requirements across different types of banks,
likely hidden in the country-level data that this paper has been using.
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Figure A.1. Adjustments in Single Reserve Requirements
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Figure A.2. Adjustments in Reserve
Requirements on FX Liabilities
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