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1. Introduction

The Great Financial Crisis (GFC) of 200709 has highlighted the
limits of traditional policies (notably microprudential and mone-
tary policy) in addressing the potential negative effects of credit and
asset price cycles on financial stability. As a response, central banks
and regulators in emerging market economies (EMEs) and advanced
economies (AEs) increasingly rely on long-advocated (e.g., Crockett
2000) macroprudential policies (MaPs). MaPs that are addressed at
banks include limits on credit growth, caps on loan-to-value (LTV)
and debt-service-to-income ratios, and additional liquidity and capi-
tal requirements, such as minimum liquidity ratios or countercyclical
capital buffers. In addition, MaPs such as loan-to-value limits have
targeted risks related to borrowers.

These MaPs have limited the procyclicality of bank credit growth
(Cerutti, Claessens, and Laeven 2017; for reviews of macropruden-
tial policies, see Claessens 2015 and Galati and Moessner 2018).
Together with the various other reforms implemented since the GFC,
including the Basel III framework and the closer supervisory over-
sight, MaPs have increased the resilience of banking systems around
the world. However, two factors may limit their efficacy for overall
financial stability.

First is the development of a large non-bank financial intermedi-
ation (NBFT) sector, also referred to as the shadow banking system.
The NBFTI sector represents a potential way through which financial
intermediation could circumvent regulation in the core banking sys-
tem, impairing the effectiveness of various policies, including MaPs,
and potentially adding to overall financial stability risks. Indeed,
research has found evidence that a tightening of MaPs may shift
activities domestically towards the NBFI (Cizel et al. 2019).

Second is the presence of possible spillover effects across juris-
dictions. Recent analyses have documented that MaPs can improve
financial stability by reducing the impact of global factors (e.g.,
International Monetary Fund 2020, Takats and Temesvary 2021).
However, it has also been documented that cross-border lending
allows financial markets to avoid MaPs and leads to spillover effects
from MaPs (Avdjiev et al. 2017, Cerutti and Zhou 2018). This liter-
ature has by and large focused on the cross-country effect of MaPs
on bank lending only, thus excluding effects on NBFI sector-related
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flows, and possibly underestimating total spillovers (Buch and Gold-
berg 2017). However, this analysis is especially important given the
growing role of non-bank financial intermediaries in cross-border
capital flows in both AEs and EMEs (the so-called second phase
of global liquidity; Shin 2014, Bruno and Shin 2015).

This paper tries to fill this gap by studying how domestic MaPs
affect the size of the NBFI assets both domestically and interna-
tionally. On the domestic side, we test if a tightening (easing) of
MAPs is associated with an increase (decrease) of financial activi-
ties in NBFI. And, we test for cross-country spillovers by estimating
whether the use of MaPs in foreign countries affects the size of the
NBFI domestically.

We focus on data from a subset of jurisdictions participating
in the annual monitoring exercise of the Financial Stability Board
(FSB), for which a sufficient number of observations are available[!]
For these 24 jurisdictions, we observe yearly data on NBFI over the
period 2002-17. In particular, we focus on non-banks that perform
economic functions that may give rise to bank-like financial sta-
bility risks (what has been called the “narrow measure” of NBFI,
hereafter NBFI). The database also includes information on the size
of financial sectors based primarily on balance sheet data. Finally,
we use the full matrix of cross-country bank claims and liabilities
sourced from the Bank for International Settlement (BIS) interna-
tional banking statistics. The data on MaPs are obtained from three
different primary sources: Lim et al. (2011, 2013), Kuttner and Shim
(2016), and Cerutti et al. (2017). We classify MaPs under different
categories over the period 2000-16 (which is convenient in our case,
as we study the impact of lagged MaPs on the size of NBFI over
2002-17). In our baseline model, we estimate the effect of domestic
and foreign MaPs (measured over a five-year rolling window) on the
size of NBFI. Since foreign MaPs are likely to spill over across coun-
tries through financial linkages, we weight foreign countries’ MaPs

'The jurisdictions are Argentina, Australia, Belgium, Canada, Chile, France,
Germany, India, Indonesia, Ireland, Italy, Japan, Korea, Luxembourg, Mexico,
the Netherlands, Russia, Singapore, South Africa, Spain, Switzerland, Turkey, the
United Kingdom, and the United States. We excluded some jurisdictions given
the absence of information on the use of macroprudential measures or data gaps
in the NBFI components.
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according to (beginning-of-period) claims and liabilities towards the
country of study.

We find that a net tightening of domestic MaPs causes the share
of domestic NBFT assets in total financial assets to increase, driven
by both an increase in NBFT assets and a decrease in bank assets.
A net tightening of MaPs by foreign countries leads to a reduction
in the economy’s share of NBFI in total financial assets. When we
distinguish between tightening and easing of MaPs, we find that
the effects are by and large symmetric. Dividing MaPs into different
categories, we find that the effects are stronger for cyclical MaPs
(that focus on dampening the financial cycle) than for resilience
MaPs (that are intended to directly increase the financial sector’s
resilience). We also find stronger effects for MaP measures that affect
directly borrowers (i.e., loan demand) rather than directly lenders
(i.e., loan supply). Moreover, the leakages effects for foreign MaPs
are stronger in those jurisdictions with a weaker independence of the
supervision authority.

The effect of MaPs (both domestic and foreign) is economically
and statistically significant for all components of NBFI assets (i.e.,
five economic functions as defined by the FSB: for details, see Section
2.1). The spillovers thus appear relevant for financial stability, in par-
ticular given the significant effects on collective investment vehicles,
such as money market funds (MMF's) and fixed-income funds, with
features that make them susceptible to runs.

Our empirical results could be driven by spurious correlations
between our dependent variables and domestic and foreign MaPs. To
assure the robustness of our results, we implement a variety of tests.
First, we perform a Philipps-Perron test to check the stationarity of
the variables in our panel and provide evidence against serial correla-
tion of the main variables over time. Second, we test whether omitted
variables may be driving our results by implementing the Altonji,
Elder, and Taber (2005) selection test on “unobservables based on
observables.” Here we find that, if anything, omitted variables would
bias our results towards zero, i.e., statistically insignificant results.
As such, this test reinforces our results.

Our results complement and contribute to the existing literature
and policy debates in several ways. First, our results confirm those of
Cizel et al. (2019) and Irani et al. (2021), who show that MaPs cause
substitution effects towards non-bank credit. We complement those
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by distinguishing within NBFI between the five economic functions
as defined by the FSB. Second, we extend the evidence on the cross-
country spillover effects of MaPs by estimating a direct effect on
foreign economies’ NBFI. In particular, we show that a domestic net
tightening of MaPs may reduce NBFI (including those assets that are
more exposed to runs) in foreign jurisdictions. This externality may
imply that the domestically optimal MaP stance could be laxer or
tighter than what would be optimal from a global point of view. More
generally, the presence of cross-country spillovers affecting the NBFI
sector calls for international coordination in the implementation of
macroprudential policies. Third, and more broadly, we contribute to
the growing literature that studies the evolution of global banking
and its interaction with financial regulation (e.g., Claessens and van
Horen 2016, Buch and Goldberg 2017, Takats and Temesvary 2021).

Our paper also relates to the discussion on the use of MaPs
to address financial stability concerns beyond the banking sector—
i.e., in the NBFT sector as well as financial market infrastructures
(European Systemic Risk Board 2016, Constancio 2017). Finally,
our paper complements the theoretical literature on the need for
international cooperation. Rubio (2020) analyzes the presence of
spillovers from domestic macroprudential policies to foreign banks
and vice versa and finds that the lack of reciprocity of some macro-
prudential instruments may result in “leakages.” Agenor et al. (2021)
find that self-oriented national macroprudential policies imply insuf-
ficient subsidies in the long run and wider efficiency gaps in the short
run, resulting in substantial gains from cooperation. Our empirical
results complement these findings.

The remainder of the paper is structured as follows. Section 2
introduces the data used for the analysis and provides an initial
descriptive analysis. Section 3 describes the empirical model and
presents the estimation results. Section 4 concludes.

2. Data and Stylized Facts

The analysis in this paper is performed using two main databases.
We match jurisdiction-level information on financial assets of the
narrow measure of NBFI (hereafter, for simplicity, also referred to
as NBFT assets), collected in the FSB annual monitoring exercise,
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with data on MaPs enacted by central governments, central banks,
and supervisory agencies, collected by several researchers.

2.1 Non-bank Financial Activities

The FSB conducts an annual monitoring exercise to assess global
trends and risks in the NBFT sector (the data collected was previ-
ously called the “annual monitoring exercise on the global shadow
banking system”) It adopts a practical two-step approach. First,
the monitoring exercise casts the net wide to capture developments
in all non-bank financial institutions The exercise then focuses on
a subset of NBFI entities that are involved in certain financial activi-
ties to create the “narrow measure of NBFI.” This is meant to focus
the data collection on those financial activities that may involve
bank-like financial stability risks (i.e., maturity/liquidity transfor-
mation and/or leverage) and may warrant policy responses. This
step is undertaken by classifying a subset of the NBFI entities into
five economic functions (EFs).

Five economic functions involving non-bank credit intermedia-
tion that may pose risks to financial stability were identified in
the FSB’s high-level Policy Framework for Strengthening Oversight
and Regulation of Shadow Banking Entities (hereafter the FSB Pol-
icy Framework) published in 2013 These five EFs, listed also in
Table 1, are as follows:

(i) Management of collective investment vehicles (CIVs) with
features that make them susceptible to runs (EF1). Typical
entity types that are classified include MMF's, fixed-income
funds, mixed funds, credit hedge funds, and real estate funds.

(ii) Loan provision that is dependent on short-term funding
(EF2). Typical entity types that are classified include finance
companies, leasing/factoring companies, and consumer credit
companies.

2For the most recent results, see FSB (2020b).

3The monitoring universe of non-bank financial intermediation (MUNFT) or
non-bank financial intermediation (NBFI) sector includes insurance corporations,
pension funds, other financial intermediaries (OFIs), and financial auxiliaries.

1FSB (2013). See also FSB (2020a).
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(iii) Intermediation of market activities that depend on short-
term funding or on secured funding of client assets (EF3).
For example, broker-dealers and securities finance companies
are classified into this EF.

(iv) Facilitation of credit creation (EF4). For example, credit
insurance companies, financial guarantors, and monolines are
classified into EF4.

(v) Securitization-based credit intermediation and funding of
financial entities (EF5). Examples of entity types classified
are securitization vehicles, structured finance vehicles, and
asset-backed securities.

In this paper, we use the total financial assets data for the so
called narrow measure of NBFI (EF1 to EF5) collected from 24
participating jurisdictions in the 2019 FSB monitoring exercise as
an indicator for the NBFI size of the relevant jurisdictionﬁ The
data are year-end outstanding amounts for the period 2002-17/1

The first row of Figure 1 shows the evolution of NBFI assets
for two country groupings: advanced economies and emerging mar-
ket economies. The black line indicates the median jurisdiction in
the sample while the shaded area reports the interquartile range
that excludes the first and the last quartile. This shows that NBFI
activities have rapidly expanded, especially in the last part of the
sample.

5The terms “narrow measure of NBFT” and “NBFI assets” are used inter-
changeably in this paper. This concept differs from the broader measure of total
financial assets of the NBFI sector, previously referred to as MUNFI. In 2017,
the narrow measure of NBFI represented around 28 percent of the total finan-
cial assets of the NBFI sector for all 29 jurisdictions participating in the FSB
monitoring exercise.

A total of 29 jurisdictions participate in the FSB annual monitoring exercise.
Data from 24 jurisdictions are used, as a sufficient number of observations are
available. Thus, the description in this section may differ from the observations in
FSB (2020a) using data from all 29 jurisdictions, but they are broadly consistent.

"Converted into USD using a year-end exchange rate using a constant
exchange rate (from end-2017). Some jurisdictions’ narrow measures may be
underestimated especially in early years due to gaps in available data. Data
reported are based on a conservative assessment by authorities and may be further
refined as more granular data become available.
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Figure 1. Evolution of Non-bank Financial
Intermediation and Total Financial Activities

Advanced Economies’ Emerging Market Economies?
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AU, BE, CA, CH, DE, ES, FR, GB, IE, IT, JP, LU, NL, and US. 2AR, CL, ID,
IN, KR, MX, RU, SG, TR, and ZA.
Source: FSB; authors’ calculations.

Similar considerations can be drawn looking at the second row
of Figure 1, which reports the share of narrow NBFI measured over
total financial system assets. Over our 16-year horizon of study, the
median share has increased by 2 percentage points to 9 percent in
AEFEs, and by 3 percentage points to 8 percent in EMEs.

The behavior of a share typically resembles that of a station-
ary variable. We confirm that, for the shares, a Phillips-Perron test
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Figure 2. Evolution and Composition of the Narrow
Measure of Non-bank Financial Intermediation
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Source: FSB; authors’ calculations.

always rejects the null hypothesis of unit root against the alternative
that the series is stationary. Similar results are obtained consider-
ing alternative measures for the variables we use (see next section
for details). There are, however, differences in the evolution of NBFI
assets across jurisdictions, in general and as a share of total financial
assets. The second row of Figure 1, for example, shows that there
were some signs of stagnation or very slow growth in the share of
NBFI assets in total financial assets in AEs after the GFC, whereas
in EMEs the share in general increased §

The left-hand panel of Figure 2 shows the evolution in dollar val-
ues of the different components of NBFI over time. Over the period
2002-17, total NBFT activities had an average annual growth rate
of 4.7 percent. CIVs with features that make them susceptible to
runs (EF1) grew by 8 percent. These EF1 entities represent around
two-thirds of the total narrow measure of NBFI in 2017. CIVs in
EF1 invest mostly in credit assets (e.g., for fixed-income funds and
MMFs, reflecting their business models) and are potentially involved
in liquidity transformation.

Non-bank financial intermediaries engaging in loan provision
dependent on short-term funding (EF2) grew at an average pace
of 1.4 percent over the sample period to account for about 10 per-
cent of the narrow measure in 2017. Finance companies, the entity

8This observation is broadly consistent with the assessment using the most
recent data for all participating jurisdictions in the monitoring exercise. See FSB
(2020a, p. 36).
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type most commonly classified into EF2, may employ higher leverage
and, in some jurisdictions, a high degree of maturity transformation.

The financial assets of market intermediaries that depend on
short-term funding or secured funding of client assets (EF3) shrank
significantly during the GFC. This is not necessarily related to the
specific evolution of MaPs but could be due to the effect of the
crisis. This component represented about 12 percent of the total
narrow measure in 2017. Broker-dealers constitute the largest EF3
entity type. Reflecting their business models, broker-dealers in some
jurisdictions tend to employ significant leverage, particularly when
accounting for off-balance-sheet exposures, although it seems con-
siderably less than prior to the Grch

Entities involved in the facilitation of credit creation (EF4), such
as financial guarantors and credit insurers, grew on average by 4
percent. Their share of NBFI remains very small (0.4 percent of the
total in 2017), also due to the difficulty in capturing off-balance-
sheet exposures. Finally, securitization-based credit intermediation
(EF5) shrank significantly after the GFC and was later influenced
by specific regulatory initiatives. For instance, securitization pools
were often backed by bank-provided lines of credit (ABCP or ware-
housing facilities), which incurred significantly higher capital charges
post-GFC. This component accounted for 8 percent of the narrow
measure in 2017.

The interconnectedness between banks and shadow banking enti-
ties is often cited as a key financial stability concern. Abad et al.
(2017) document that step-in risk exists for banks when they provide
implicit guarantees and sponsor support to securitization conduits,
structured investment vehicles, and MMF's. Figure 3 reports two
measures of interlinkages between other financial institutions (OFIs)
and banks. The red line represents OFIs’ use of funding from banks
as a share of OFI’s assets, while the blue line represents overall OFIs’
exposures to banks, measured as OFIs’ claims on banks as a share of
OFT assets. Both indicators have a similar pattern: linkages between
OFIs and banks increased until the GFC and then started a down-
ward trend and were in 2019 at levels lower than prior to 2008. This
downward trend in the pre-pandemic period was broad based, with

9 According to FSB (2018), net repo market funding of broker-dealers increased
in 2017, after several years of reduced repo market funding.
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Figure 3. Other Financial Intermediaries’
Interconnectedness with Banks?

As a Percentage of OFIs’ Assets

= OFIs' use of funding from banks = = OFIs' exposures to banks

!Other financial intermediaries’ (OFT) use of funding from banks = OFIs’ liabil-
ities to banks as a share of OFI assets. OFIs’ exposures to banks = OFIs’ claims

on banks as a share of OFI assets.
Source: FSB (2020b).

OFT exposure to banks decreasing in around two-thirds of the juris-
dictions that are included in the FSB sample. However, Aldasoro,
Huang, and Kemp (2020) show that the level of cross-border bank
claims on non-bank financial institutions, such as the investment
funds and central counterparties, have grown by 63 percent in the
period 2015-19. They also show that financial links between banks
and NBFIs are mainly denominated in U.S. dollars and concentrated
in financial centers and large AEs but have also grown in EMEs.

2.2 Macroprudential Policies

The data on MaPs are gathered from three different sources: Lim
et al. (2011, 2013), Kuttner and Shim (2016), and Cerutti et al.
(2017) L4 These sources capture MaPs enacted by central govern-
ments, supervisory authorities, and central banks. They classify
MaPs under 10 categories: credit growth limits, liquidity require-
ments, maximum debt-service-to-income ratio and other lending cri-
teria, capital requirement/risk weights, provisioning requirement,

10These data sets themselves draw on surveys of central banks and regulatory
authorities, complemented with a variety of sources including official documents
and reports, including financial stability reports and monetary policy bulletins.



Vol. 19 No. 5 Do Macroprudential Policies Affect Non-bank Financial 197
Figure 4. Policy Activism Varies between
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The sample covers macroprudential policy actions adopted in 24 countries
(14 AEs and 10 EMEs). The database is constructed using information in Lim
et al. (2011, 2013), Kuttner and Shim (2016), and Cerutti et al. (2017). Data
for the pre-crisis period cover the 1990-2007 period, while the post-crisis period
refers to 2008-16.

Source: IMF; BIS; authors’ calculations.

limits on banks’ exposure to the housing sector, reserve require-
ments, maximum loan-to-value ratio, and loan prohibition, limits on
net open position, and foreign-currency lending limits. Altogether,
these different data sources allow us to build a database of MaPs
covering the 24 jurisdictions analyzed in this study over the period
1990-2016.

Figure 4 summarizes these data and highlights the different
degree of activism between AEs and EMEs (left- and right-hand
panels, respectively), as well as before and after the GFC (red and
blue bars, respectively). Macroprudential activism is clearly greater
among EMEs across the whole sample than among AEs, but has
increased over time across both groups Figure 4, furthermore, pro-
vides clear evidence of a sizable heterogeneity across countries, and
also within each group, that does not appear to be simply explained
by size, openness, or regional or other factors, a point to which we
will return at the end of this paper.

For each category, the MaP policy index can take on three dis-
crete values: —1 for loosening actions, 1 for tightening actions, and

11 Activism across EMEs displays a marked upward trend, which might have
reached its peak around the time of the GFC. See Altunbas, Binici, and
Gambacorta (2018) for a more detailed description.
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Figure 5. Net Cumulative MaPs: 1990-2016
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Source: Authors’ calculations.

0 for no change. We use these policy actions to construct the aggre-
gated macroprudential index used in the analysis. A shortcoming
of this approach is that we treat all MaP actions in the same way
and symmetrically. However, we relax this assumption in the follow-
ing section to consider easing and tightening actions separately and
individual categories of MaPs.

We can use the information on the number of interventions aimed
at easing/tightening to compute a country’s MaP stance. The distri-
bution of the net cumulative index for MaPs is reported in Figure 5.
The macroprudential stance for AEs was generally loosening prior
to the GFC and tightening after 2011. In EMEs, the MaP stance
was neutral until 2001, and subsequently tightened, especially after
the GFC.

MaPs can be divided into different categories. Some instruments
are intended to increase directly the financial sector’s resilience,
while others focus on dampening the overall financial cycle. We
classify the former as (i) bank capital-based measures (capi-
tal requirement/risk weights and provisioning requirements) and
(ii) liquidity requirements. Conversely, instruments that aim to
smooth the credit cycle include (iii) asset-side instruments (credit
growth limits, maximum debt-service-to-income ratios, limits on
bank exposures to the housing sector such as maximum loan-to-value
ratios); (iv) changes in reserve requirements; and (v) currency mis-
matches instruments (limits on foreign-currency exchange exposures
and net open positions).
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Figure 6. Use of Macroprudential
Instruments! (in percent)

Type of Instrument: Resilience vs. Type of Instrument: Lender vs. Advanced vs. Emerging Market
Cyclical Borrower
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"Macroprudential tools for resilience include (i) capital-based instruments (loan
loss provisions and risk weights on housing loans) and (ii) liquidity require-
ments. Cyclical macroprudential tools include (iii) asset-side instruments (limits
on banks’ exposure to the housing sector, limits on credit growth, maximum
debt-service-to-income ratio and other lending criteria, and maximum loan-to-
value ratio and loan prohibition); (iv) changes in reserve requirements; and
(v) currency instruments (foreign-currency lending limits and limits on net open
position). Macroprudential tools for lenders include foreign-currency lending lim-
its, liquidity requirements, loan loss provisions, reserve requirements, and risk
weights on housing loans. Borrower macroprudential tools include limits on banks’
exposure to the housing sector, limits on credit growth, maximum debt-service-
to-income ratio and other lending criteria, and maximum loan-to-value ratio and
loan prohibition.

Source: Authors’ calculations.

Figure 6 shows that around one-third of MaPs used in the 24
jurisdictions included in our analysis were aimed at directly increas-
ing the financial sector’s resilience (Figure 6, left-hand panel). The
vast majority of measures were intended to smooth the cycle—i.e.,
they were used in a countercyclical manner to dampen credit booms
or mitigate expected or realized credit crunches. In more than 30
percent of the cases MaPs involved changes in reserve requirements
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for banks. Moreover, around three-quarters of the measures were tar-
geted towards lenders (Figure 6, center panel) Overall, 68 percent
of the interventions were intended to tighten financial conditions
(right-hand panel). Of all the MaPs adopted, around three-quarters
were by EMEs (right-hand panel).

We match jurisdiction-level information on NBFI assets with
data on MaPs. The final sample is composed of 260 annual observa-
tions from 24 jurisdictions. Table 2 shows the descriptive statistics
of the variables used for the regression analyses. Table 3 reports
non-stationarity tests for the financial asset variables used in the
regressions. In particular, we report results of a Phillips-Perron unit-
root test. All tests show that variables are stationary, both using a
model with one lag and using a model with two lags.

2.3 Identifying Domestic and External
Macroprudential Interventions

For each jurisdiction, in each year, we count the number of easing
MaPs (MaP¥) and the number of tightening MaPs (MaPL). Fol-
lowing Boar et al. (2017), we take a sum of interventions over a
five-year moving window, so that

for X € {E,T}.

5
MaPf =" Manf_T
=1

This index identifies domestic MaPs.

We measure the effect in jurisdiction ¢ of MaPs adopted in
another jurisdiction j in year ¢, M aPﬁ and M anq;, by weighting
them by the share of financial claims j has towards ¢ relative to
total financial claims to ¢ (w;;) at the beginning of the period.

2MaPs that target lenders include credit growth limits, capital-based instru-
ments (countercyclical capital requirements, leverage restrictions, general or
dynamic provisioning), liquidity requirements, changes in reserve requirements,
variations in limits on foreign-currency exchange mismatches and net open posi-
tions, and changes in risk weights. MaPs that affect borrowers include maximum
debt-service-to-income ratio and limits to banks’ exposures to the housing sector
as a maximum loan-to-value ratio. Those affecting banks’ ability have some over-
lap with the ones aimed at increasing resilience, and those affecting households’
and firms’ ability to borrow have some overlap with those aimed to mitigate the
financial cycle, but the overlap is surely not perfect.
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Table 3. Non-stationarity Test on the
Financial Asset Variables!:?

P-value
Variable Lag (1) Lag (2)
NBFI Assets / Total Financial Assets 0.00 0.00
Log-NBFT Assets 0.00 0.00
Log-Banking Assets 0.00 0.00
Log-Economic Function EF1 0.00 0.00
Log-Economic Function EF2 0.00 0.00
Log-Economic Function EF3 0.00 0.00
Log-Economic Function EF4-5 0.02 0.02
Total Financial Assets /| GDP? 0.03 0.01
LAll the variables have been standardized, dividing each variable by its standard
deviation. 2The model considered in column 1 (2) includes one lag (two lags) of the
variable and a constant. Each column reports Fisher-type unit-root test for panel
data using the Phillips-Perron test. The null hypothesis is the presence of a unit root
(stochastic trend). 3Non-standardized.

The share of financial claim measures the linkage between juris-
diction 4 and jurisdiction j and underlines the intensity of poten-
tial spillover effects. If the two countries have no financial linkages
(wi; = 0), we can assume that changes in MaPs in one country have
no effect on the other. By contrast, if all financial claims to juris-
diction ¢ are with respect to jurisdiction j only, we expect all the
external effects of changes in MaPs on the size of NBFI in jurisdiction
i to arrive through jurisdiction j (w;; = 1).

Formally,

MaP OTHER} = Y w;;MaP}] and
J

MaP OTHER}, = Y " w;;MaP};,
J

where wij = dor % /T is the share of financial claims of j
towards ¢, averaged over time.
We also test the robustness of the results to other measures

of intercountry linkages. In particular, we present results obtained
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using total financial liabilities and the overall intensity of cross-
country linkages (claims plus liabilities)
Finally, we compute the net tightening in domestic MaPs:

MaP; = MaP} — MaP}
and the net tightening in foreign MaPs:

MaP OTHER;; = MaP OTHER}, — MaP OTHERZ.

3. Empirical Analysis

The analysis of how MaPs affect NBFI presents many challenges.
First, we need to be careful in controlling for unobserved factors,
whether across jurisdictions or time varying, that might have an
influence on the development of the NBFI not captured by our set
of observable variables. And we need to control for possible reverse
causality, i.e., that a jurisdiction might choose to implement certain
MaPs simply in response to the general state of the financial system
or the economy. For example, the development of the NBFI can be
associated with stronger economic growth, which in turn may induce
authorities to implement MaPs (Boar et al. 2017). This could bias
the correlation between MaPs and NBFI. Moreover, the effectiveness
of MaPs is reduced in more open economies when firms and house-
holds can obtain funds from other financial sources abroad (Cerutti
et al. 2017, Cerutti and Zhou 2018). To control for this and other
sources of bias, we rely on a panel regression setup.

3.1 The Model

Our baseline model regresses the share of NBFI assets over total
financial assets (1\71%121 ;;), measured in year ¢ for country 4, on the
MaPs adopted by the domestic jurisdiction and by other jurisdic-
tions over the previous five years. In our baseline model, MaPs are

proxied by the net tightening of MaPs. We enrich the model with

13We also used other weights such as exports, imports, or the trade balance
(exports minus imports). We also measured the weights using a five-year rolling
window, rather than fixing them over time. Results are robust to these alternative
weighting methods.
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several covariates, to control for alternative explanations of the rela-
tionship of interest. First, a larger financial sector is positively corre-
lated with the development of NBFI, and it may induce policymakers
to use MaPs: for this reason, we control for the share of total finan-
cial assets to GDP. Second, independence of supervisory authorities
is a key condition for MaPs to be promptly and effectively adopted
and modified, not being constrained by political considerations, and
an independent supervisory authority may be better able to moni-
tor the banking system, thus inducing a stronger development of the
NBFI: we therefore include an index of supervisory authority inde-
pendence (Barth, Caprio, and Levine 2004) Additional controls
include log GDP per capita, lagged real GDP growth, and inflation.
Finally, to account for unobserved factors we use country and time
fixed effects.
In particular, we estimate (1):

NBFI TFA
— a;+ b, + BMaPy, +~MaP OTHER; + 6, ———
TFA o & o+ BMaby +yMa t T =pp,

+ 89SUPERVISION;; + controls + €;;. (1)

We normalize both the dependent and the MaP variables to ease
the interpretation of the coefficients, their comparability, and evalu-
ation of economic significance across variables. Therefore, the coef-
ficients refer to how many standard deviations a dependent variable
will change per standard deviation increase in the predictor variable.

Then, we disentangle the effects of a tightening in MaPs from
those of an easing to control for asymmetric effects, if any. The
model to be estimated is then

NBFI
TR, = 0t hit B MaP¥ + 3y MaPL +~, MaP OTHERE
it
TFA
MaP OTHERL + 6
t2 Ma T GDPy
+ 09 SUPERVISION;; + controls + €;;. (2)

"The index has been interpolated for the missing years and normalized
between —1 and 1.
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3.2 Baseline Results

Results using OLS are reported in Table 4, with different options to
weigh MaPs in foreign countries. Here we focus on our preferred spec-
ification (column 1), which closely follows Equation (1), i.e., weigh-
ing foreign MaPs by financial claims from domestic institutions

Consistent with the graphical evidence, we find that tightening
of domestic MaPs is associated with an increase in the share of NBFI
assets in total financial assets. This result is consistent with Irani
et al. (2021), who investigate the connection between capital regula-
tion and non-banks in the U.S. syndicated loan markets. In particu-
lar, they find that banks reduce retention (share of syndicated loan)
and non-banks fill the void when capital regulation increases. This
effect is stronger for banks with (i) lower level of capitalization; and
(ii) large Basel III shortfalls. Substitution effects towards non-bank
credit are also detected in Cizel et al. (2019), especially in advanced
economies. Cizel and co-authors find that quantity restrictions are
particularly effective in constraining bank credit, but also cause the
strongest substitution effects by non-banks.

Based on the results reported in Table 4, a one-standard-
deviation increase in net MaPs tightening is associated with an
increase in the share of NBFI assets in total financial assets of around
7 percent of its standard deviation. Results are quite stable using
different weighting schemes.

We can read the above results in an alternative way. As the stan-
dard deviation of domestic MaPs is 2.51 and that of NBFI to total
financial assets (TFA) is 6.23 percentage points, a net tightening of 1
over the five preceding years leads to an increase of the share of NBFI
in TFA of around 0.2 percentage point (0.07 * 6.23 / 2.51 = 0.17).

Net tightening of MaPs in other countries has an opposite effect:
a one-standard-deviation tightening induces a decrease in the share
of NBFT assets of 12-18 percent of its standard deviation, depending
on the weighting scheme [ In this case, as the standard deviation

15 A1l tables report heteroskedasticity-robust standard errors. The results are
very similar using different cluster procedures (see Tables A.1-A.4 in the
appendix).

16To account for possible reverse-causality problem, we also used the dynamic
generalized method of moments (GMM) panel methodology (see, e.g., Arellano
and Bond 1991 and Blundell and Bond 1998). The inclusion of the lagged
dependent variable and the use of instruments do not qualitatively change the
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of foreign MaPs weighted by our three different measures is between
1.48 and 1.67 and that of NBFI/TFA is 6.23 percentage points, a net
tightening of 1 over the five years leads to a decrease in NBFI/TFA
of 0.5-0.8 percentage point.

We assess the robustness of these results in three ways.

First, we have re-run the baseline regressions adding two country-
specific crisis dummies. The first is a banking crisis dummy that
takes the value of 1 in the case of a crisis that involves the banking
sector, and 0 elsewhere. This dummy controls for the effects of the
GFC. The second is a sovereign debt crisis dummy that takes the
value of 1 for those countries involved in the sovereign debt crisis in
2013-4, and 0 elsewhere. The results, reported in Table A.5 in the
appendix, are unaffected.

Second, we test for the possible presence of serial correlation in
the residuals. Because serial correlation in linear panel-data models
biases the standard errors and causes the results to be less efficient,
we test for the presence of serial correlation in the idiosyncratic error
term in a panel-data model. In particular, we used the fixed-effects
one-way models derived by Wooldridge (2002) that can be applied
under general conditions and have good size and power properties
in reasonably sized samples (Drukker 2003). All tests excluded the
presence of serial correlation.

Third, we test for the possible existence of biases in the rela-
tionship between MaPs and NBFI assets. While the set of potential
covariates and fixed effects that we include is able to explain a large
share of the variability in NBFI assets (as is apparent from the
adjusted R? being generally above 90 percent in Table 4), it may
be still possible that unobservables are significantly biasing the esti-
mated relationship between MaPs (domestic and foreign) and NBFI
assets. To test for this possibility, we rely on the methodology devel-
oped by Altonji, Elder, and Taber (2005) and extended by Oster
(2019). The basic idea is to use the relationship between MaPs
and their observable covariates to study the relationship between
MaPs and unobservables. Omitted-variable bias would then be

results. The results, not reported for the sake of brevity, indicate that both
the sign and the size of the coefficients of interest are confirmed, while statis-
tical significance declines due to the reduction of the sample size (a number of
observations are used as lagged instruments in the estimation procedure).



208 International Journal of Central Banking December 2023

proportional to the change in MaPs’ coefficients when we move from
a restricted model (where we exclude covariates) to an unrestricted
one. In order for this change to be informative, coefficient movements
need to be scaled by the observed increase in R?.

In Table 5, we compare, for both domestic and foreign MaPs,
the results of our baseline model (Table 4, column 1) with sev-
eral increasingly less restricted models. This allows us to identify
how much our results are robust to the inclusion of additional con-
trols that explain an increasing share of the variance and, thus, how
unlikely it is for the remaining part of variance to generate a signif-
icant omitted-variable bias. The first row compares the coefficient
for net domestic MaP tightening in our baseline unrestricted model
with a restricted model that omits time-varying country variables.
The second row considers a restricted model that also omits country
fixed effects. In all cases, the test on domestic MaPs yields a negative
degree of proportionality, meaning that unobservable characteristics
are likely to bias the estimated effect towards zero.

The second part of Table 5 provides results of comparing the
effect of net foreign MaP tightening across the same sets of restricted
and unrestricted models. The degree of proportionality is again neg-
ative, implying that omitted variables are biasing results towards
zerol!

3.8 Tightening vs. Easing of Macroprudential Policies

Table 6 shows the estimates of model (2) that distinguish between
the impact of tightening versus easing of MaPs. The three columns
report the results for the three different ways to weigh MaPs
in foreign countries. All columns show that domestic MaPs have
remarkably symmetric effects: coeflicients for easing and tightening
domestic MaPs are quite similar, both in magnitude and statistical
significance. Conversely, the effects of macroprudential interventions
in foreign countries on NBFT have the expected sign (negative on
tightening and positive on easing), but while the effect of tightening

17We have also performed additional tests using the Altonji, Elder, and Taber
(2005) framework to consider unrestricted models with country-specific time
trends and country-period fixed effects (i.e., interactions between country fixed
effects and three period dummies for 2002-06, 2007-12, and 2013-18). Our results
are also robust to these additional tests.
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is not significant, that for easing is significant. However, a formal
test indicates that the effects of a tightening in foreign MaPs and
that of an easing in foreign MaPs are statistically similar for all three
weighting schemes.

3.4 Different Types of Macroprudential
Policies and Supervisory Strength

The limited number of observations for some types of macropru-
dential measures makes it difficult to analyze their effectiveness
separately. We have therefore grouped MaPs following the tradi-
tional distinction between (i) resilience versus cyclical measures;
and (ii) lender versus borrower measures (see the first two panels
of Figure 6).

In particular, we have modified Equation (1) in the following
ways:

NBFI
= a; MaP _Resili i
TFA 4 a; + by + B MaP_Resilience;;
+~ MaP_Resilience OTHER;; + 3% MaP_Cyclical;
. TFA
+~* MaP _Ciclycal OTHER;; + 61 CDPu
+ 52 SUPERVIS[ONZt + controls + Eit (3)
NBFI
=a, MaP_L i
TFA 4 a; +bi+ 38 Ma ender;;
+ Y MaPLenderOTHERit + ﬁ* MaPBorrower“
. TEFA
+ Y MaPBOTrowerOTHERit + 51 GDPzt
+ 09 SUPERVISION;; + controls + ¢;;. (4)

The results in the first three columns of Table 7 for model (3)
do not show a significant effect of MaPs aimed at directly increas-
ing the financial sector’s resilience on the share of NBFI assets in
total financial assets. While the sign of the coefficients indicates
the same types of leakage detected in Table 4, their magnitude is
small, and the effects are never statistically significant. By contrast,
cyclical MaPs (both domestic and foreign) have a significant impact
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on the share of NBFI assets in total financial assets. These findings
are consistent with the stated goals, where greater resilience does
not call for a change in activities, whereas cyclical tools do aim to
affect the activities.

The results for model (4) are reported in the last three columns
of Table 7. MaPs targeted specifically towards lenders (i.e., loan sup-
ply) do not have significant effects on the share of NBFI assets in
total financial assets, despite representing 72 percent of MAPs in
the sample. By contrast, those MaPs that affect directly borrowers’
behavior (28 percent of the measures) have an economically and sig-
nificant impact on non-bank financial intermediation in the case of
both domestic and foreign MaPs[® This is consistent with Avdjiev
et al. (2017), who find LTV limits to be one of the most effective
macroprudential instruments for international bank lending.

The independence of the supervisory authority is an important
factor that influences both implementation of MaPs and the devel-
opment of the NBFI. We have therefore constructed a dummy vari-
able for those jurisdictions with a low level of independence of the
supervisory authority and interacted it with the MaPs variables. In
particular, the dummy Low SUPERVISION takes the value of 1 for
those jurisdictions with an index in the lowest quartile of the dis-
tribution, and 0 elsewhere). We have modified the baseline equation
(1) in the following way:

NBFI
TFA it

:a,;+bt+ﬁ MaPit+’y MaP OTHER”,

+ 3% MaP;; x Low SUPERVISION;
+ " MaPyy,c OTHER;; * Low SUPERVISION;

TFA
+ 51 Wit —+ 52 SUPERVISION“ + CO'I’Lt’I"OlS + 6it(- )
)

18Similar results are obtained in a model that divides MaPs measures into three
groups (reserve requirements-liquidity-currency versus asset-side versus capital).
Also in this case asset-side instruments (credit growth limits, maximum debt-
service-to-income ratio, limits to banks’ exposures to the housing sector, and
maximum loan-to-value ratio) that affect mostly borrowers’ behavior have an
economically and significant effect on non-bank financial intermediation in the
case of both domestic and foreign MaPs. See Tables A.6 and A.7 in the appendix.
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In this model, the different effectiveness of the MaPs in jurisdic-
tions with low supervision independence with respect to the other
jurisdictions can be directly tested from the statistical significance
of the coefficients §* and ~*.

The results reported in Table A.8 of the appendix do not high-
light significant difference in the effectiveness of domestic MaPs
policies in those jurisdictions characterized by low supervisory inde-
pendence. By contrast, we find a stronger effectiveness of foreign
MaPs on NBFI activity in those jurisdictions with a low level of
independence of the supervisory authority.

3.5 Impact on the Level of NBFI Assets and Banking Assets

In the analysis conducted so far, we have used as a dependent vari-
able the share of NBFI assets in total financial assets. This share
may be affected if MaPs affect either the numerator or the denom-
inator, or both. To identify which of these effects are driving our
results, we estimate again Equation (1) using the log of NBFT assets
and the log of banking assets as dependent variables [

Table 8 shows that in the case of a net tightening in domestic
MaPs, the log of NBFI assets increases significantly. At the same
time, as the rationale of the policy would suggest, assets held by
banks headquartered in the home jurisdiction decline. So in the case
of a domestic MaP, it is both the numerator and denominator that
moves, and in opposite direction.

We can also quantify the effects. As the standard deviation of
domestic MaPs is 2.51 and that of the log of NBFT assets is 2.29, a
net tightening of 1 over the five years leads to a rise in NBFT assets
by 5 percent (0.06 * 2.29/2.51 = 0.05). By contrast, as the standard
deviation of the log of banking financial assets is 1.91 percentage
points, a net tightening of 1 over the five years leads to a decrease
in banking assets by 2 percent (-0.024 * 1.91 / 2.51 = 0.02).

The decrease in banking assets should be mirrored by a corre-
sponding decline on their liabilities. The mechanism could be similar
to that detected in the case of a monetary policy shock. For exam-
ple, Drechsler, Savov, and Schnabl (2017) show that when the federal

19We excluded from the analysis assets of the central bank and public financial
institutions.
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funds rate rises, banks widen the markdown they charge on deposits
and deposits flow out of the banking system.

Table 8 shows that in the case of a net tightening in domestic
MaPs, the log of banks’ deposits headquartered in the home juris-
diction declines significantly. As the standard deviation of the log of
bank deposits is 1.38 percentage points, a net tightening of 1 over the
five years leads to a decrease in bank deposits by 2 percent (—0.043 *
1.38 / 2.51 = 0.02).

In the case of a net tightening of MaPs in foreign countries, while
NBFTI assets domestically decline, we observe an increase in banks’
activity. This is in line with our result of a reduction in the share of
NBEFT assets in total financial assets.

The effects are estimated with less precision with respect to a
domestic net tightening. A net tightening of foreign MaPs of 1 over
the five years leads to a decrease in NBFI assets of 6-11 percent and
a correspondent increase in banking financial assets of 3-9 percent
and in bank deposits of 3-8 percent, depending of the measure used
to weight the effects of foreign MaPs@p

The fact that banks’ activity in the domestic jurisdiction
increases because of a net tightening abroad is particularly interest-
ing. This result could reflect a shift in the domestic economy of some
foreign banking activity that is affected by the MaPs (Nocciola and
Zochowski 2019). Indeed, Avdjiev et al. (2017) find that a tightening
of loan-to-value limits in the home jurisdiction of banks is associated
with higher lending to foreign borrowers, especially in the case of
better capitalized and more liquid banks. Using the Avdjev et al.
(2017) database and their empirical framework for the 24 destina-
tion countries analyzed in our study, we find very similar results 2]
A one-time tightening of LTV limits in our home jurisdictions is
associated with a 4.3%** percentage point increase in the growth
rate of international claims by foreign banks. At the same time, a

2OInterestingly, Fong, Sze, and Ho (2021) find that the cross-border linkages
between shadow banking systems depend on the level of global liquidity. The
linkages are tenuous across borders during tranquil periods, but increase signifi-
cantly in times of tightening global liquidity. The authors find that these spillover
effects can be explained by a small number of economy-specific factors, including
capital stringency in the banking sector.

2'We thank the authors for sharing with us the data and the code to run this
test.
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tightening of LTV ratios abroad (that limits lending opportunities
in foreign countries) induces foreign banks to direct more lending
to our home jurisdictions. However, this effect is only marginally
significant: the growth rate of international claims increases by 2.8%*
percentage points. Given the statistical significance of foreign MaPs
borrower instruments in Table 7, there is indirect evidence that other
measures, such as maximum debt-service-to-income ratio, and other
limits to banks’ exposure to the housing sectors could be particularly
effective.

Aiyar, Calomiris, and Wieladek (2014) analyze the experience
for the United Kingdom and find that capital requirements can be
circumvented by foreign bank branches that are not affected by reg-
ulation, or by the domestic NBFI. The recent multi-study initiative
of the International Banking Research Network (Buch and Goldberg
2017) confirms this finding and shows that the effects of prudential
instruments sometimes spill across borders through bank lending.
And it also shows that such effects have not been large on average.
Interestingly, international spillovers vary across prudential instru-
ments and across banks. Bank-specific factors such as balance sheet
conditions and business models drive the amplitude and direction
of spillovers to lending growth rates, a result highlighted also in
Reinhardt and Sowerbutts (2015).

3.6 Disentangling the Effects among Different
Components of Non-bank Financial Assets

In this section, we evaluate the effects of MaPs on the differ-
ent components of NBFI (Table 1). The first component includes
management of collective investment vehicles (CIVs) with features
that make them susceptible to runs. As seen in Section 2, this
component—Ilabeled as EF1—has constantly gained relevance dur-
ing the sample period and represents 65 percent of total NBFI assets
at the end of 201722

The first three columns of Table 9 show that in the case of a
net tightening in domestic MaPs, the log of EF1 assets increases
significantly. The economic effects are also sizable. As the standard

22For an evaluation of flow versus valuation effects in MMFs, equity funds, and
fixed-income funds, see Box 1.1 in FSB (2020b).



December 2023

International Journal of Central Banking

218

‘A[oA1yoadsal ‘joas] jusdiad ()T pur ‘qusdied ¢

‘queoted T 9} Je JUROYIUSIS SINSOI DJOUSD , PUR ‘4, ‘4o ‘SOsoyIUeIed Ul 10110 PIRpPUR]S ISNOY "UOIJRIASD pPIepUR)S 110} Aq POpPIAIP
are so[qelreA [y ‘sotuedurod §Ipa1d Iewnsuod ‘soruedwod Suriojoe)/Suises] ‘soruwedwrod s9ourUY JO 9SOYY 9pnN[OUI sjasse 98y T, (g AH)

3urpunj wIe}-110ys uo juepuedep S jey) UOIsIA0Id URO[ JO WILIRFO[ [RINRU Oy} SI 9— SUWN[OD Ul d[qeriea juspuadep oI, "Spunjy
99®)so [Bal ‘Spuny oSpay JIPAId ‘SPUN] POXIW ‘SPUNJ SWOJUI-POXY ‘SN opnyoul sjosse asot ], "(T4H) Suni 03 o[qridessns uroy) oyeut
1R} SOINIRI] UM (SATD) SO[OIYOA JUOUIISOAUL DAIJOD[[0D JO WILIRSO[ [RINJRU O} SI £~ SUWN[OD Ul d[qelres juapusadep oY, :@10N
"uoreyUI pue ‘YImoIs JOO Pesse ‘O SO[ opn[oul S[0IU0d 1YL

L€8°0 0780 €€8°0 9860 9860 9860 parenbs-y pejsnlpy
092 092 092 86T 86T 8GT SUOTIRATIS( ()
A A A A A A o Teex
A A A A A A H4 £13uno)
A A A A A A (S[013U0) 1930

(¥11°0) (911°0) (011°0) (eev00) (16%0°0) (1¥7%0°0) U01300301

zoT 0 8280°0— AN +0T80°0— ¥9T80°0— «9780°0— Lyuoyiny Liosiazedng

(F11°0) (£560°0) (s01°0) (1820°0) (¢220°0) (82£0°0) SOLIYUNO)) Y30
#4597 0 w4017 0 w4 LVT 0~ +xG290°0— £GLE00— £%G920°0— | ‘SurueiySiy, JeIN 19N'TT

(8690°0) (80£0°0) (9£20°0) (6920°0) (€£920°0) (6920°0)

«GET°0 ++EVT°0 ++EGT°0 +x+6260°0 +x4 77600 +4+6960°0 | SurumeySLy, JeIN 19N'TT
seIIqery seIIqery swre[) senIIqer] soniqer] | swre[) Aq | se[qeriep Aiojeue[dxi
+ swre[) | Aq poySOM | Aq PRYSIOA\ |  + swire[) | Aq pPajYSIOA\ | POIYSIOM

Aq payySom sdeN sdeIN Aq peySoM sdeN sdeN

wnHNH\/._” ﬁmwmhugzoo ﬁmwmhaﬁzoo mn._”m”_.\/_” nmwmhaﬁﬂoo ammwm'mﬁ:-oo
amwmhuﬁﬂ—oo h@ﬂﬁo hwﬂao nmwmhaiﬂ—oo .H@QGO h@ﬂuo

19710 (e) ) 19Y30 (2) (1)

(9) (e)

$19sSY gJAH JO wyjLresor

s19ssY T4d Jo wyjrreSory

Suipuny wLId],-}I10Y§ U0 jusapuada(] SI Jey} UOISIA0IJ UROT UO
puU®R SO[IIYSA JUSUIISOAU] DAI}IS[[0)) JO JUsWIRURIA] UO 109N ‘6 °[qeL




Vol. 19 No. 5 Do Macroprudential Policies Affect Non-bank Financial 219

deviation of domestic MaPs is 2.51 and that of the log of EF1 finan-
cial assets is 2.27 percentage points, a net tightening of 1 over the five
years leads to an increase of the assets under management of CIVs by
8 percent (0.09 * 2.27 / 2.51 = 0.08). In the case of a net tightening
of reserve requirements or liquidity measures, NBFI money creation
could significantly expand, especially the MMF component (see Xiao
2020 for a similar mechanism in the case of a monetary tightening).
Moreover, when bank capital requirements increase, it becomes more
attractive for firms to issue bonds and for CIVs to purchase these. In
the case of a net tightening of MaPs in foreign countries, EF1 assets
(domestically) decline by 5-12 percent, depending of the different
measure used to weight the effects of foreign MaPs.

The second component includes assets of non-bank financial enti-
ties engaging in loan provision that is dependent on short-term
funding (EF2). These are the assets of finance companies, leasing/
factoring companies, and consumer credit companies that are in
direct competition with banks. The last three columns of Table 9
show that in the case of a net tightening in domestic MaPs, EF2
assets increase by around 18 percent (0.15 * 2.89 / 2.51 = 0.18).
A tightening in bank conditions favors leasing/factoring and other
non-bank intermediaries to take over from bank lending. In the case
of a net tightening of MaPs in foreign countries, EF2 assets (domes-
tically) decline by 48-78 percent, depending of the different measure
used to weight the effects of foreign MaPs.

The third component comprises assets of market intermediaries
that depend on short-term funding or secured funding of client assets
(EF3). This aggregate includes mainly the assets of broker-dealers
and securities finance companies. Even in this case the effects of
changes in MaPs are economically relevant. The first three columns
of Table 10 indicate that in the case of a net tightening in domestic
MaPs, EF3 assets increase by around 23 percent (0.17 * 3.33 / 2.51
= 0.23). In the case of a net tightening of MaPs in foreign countries,
EF3 assets (domestically) decline by 50-62 percent, depending on
the measure used to weight the effects of foreign MaPs

23 This effect can be reinforced by the fact that while broker-dealers can be inde-
pendent firms, they often form part of banking groups (“dealer banks”) and are
subject to applicable prudential regulations on a consolidated basis (Aramonte,
Schrimpf, and Shin 2023).
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Given the volatility and relatively scarce weight of the EF4 com-
ponent (assets of financial guarantors and credit insurers), it was not
possible to perform a proper analysis. Regression results were quite
unstable, because of the limited number of observations per year and
their more volatile behavior. Instead, we chose to pool together the
EF4 and EF5 categories. The latter refers to securitization-based
credit intermediation and includes assets of securitization vehicles,
structured finance vehicles, and asset-backed securities. We will label
this joint component EF4-5.

The last three columns of Table 10 show that in the case of a net
tightening in domestic MaPs, the log of EF4-5 assets increases sig-
nificantly. As the standard deviation of domestic MaPs is 2.51 and
that of the log of EF4-5 financial assets is 3.45 percentage points,
a net tightening of 1 over the five years determines an increase of
securitized assets by 15 percent (0.11 * 3.45 / 2.51 = 0.15). In the
case of a net tightening of MaPs in foreign countries, EF4-5 assets
(domestically) decline by 56-75 percent, depending on the measure
used to weight the effects of foreign MaPs.

4. Conclusions

The development of a relatively large non-bank financial sector is
a key feature of the last two decades in both AEs and EMEs. This
paper provides evidence that one determinant of this growth is the
implementation of MaPs in the banking sector, using data from
the FSB monitoring exercise over the period 2002-17 and informa-
tion on MaPs collected by several researchers. Our results suggest
that financial intermediaries in the NBFT sector react to regulations
aimed at banks. We also show that this is not limited to domestic
markets: financial intermediaries in a jurisdiction react to foreign
jurisdictions’ policy choices.

In particular, we find that a net tightening of domestic MaPs
typically leads to an increase of around 0.2 percentage point in the
share of domestic NBFI assets in total financial assets. This is driven
by both an increase in NBFT assets and a reduction in bank assets.
At the same time, tightening MaPs in foreign jurisdictions reduce
the share of NBFI assets in total domestic financial assets. All com-
ponents of NBFT assets react to domestic and foreign changes in the
MaP stance.
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This evidence shows that financial regulations spill over to other
sectors that were not targeted, both within and across borders. The
presence of externalities may imply that the domestically optimal
MaP stance could be laxer or tighter than what would be optimal
from a cross-country point of view. This calls for international coor-
dination in the development and enactment of MaPs in order to
better internalize such externalities.

Appendix

The robustness of the results of the paper have been checked in
several ways.

A first check was to consider different cluster procedures. All
tables in the main text report heteroskedasticity-robust standard
errors. However, the results were very similar using different stan-
dard error cluster procedures: (i) by year (Table A.1); (ii) by geo-
graphical area (Table A.2); (iii) by geographical area and year (Table
A.3); (iv) with wild cluster bootstrap procedure (Table A.4).

A second check was to re-run the baseline regressions adding
two country-specific crisis dummies. The first was a banking crisis
dummy that takes the value of 1 in the case of a crisis that involves
the banking sector, and 0 elsewhere. This dummy controls for the
effects of the GFC. The second was a sovereign debt crisis dummy
that takes the value of 1 for those countries involved in the sovereign
debt crisis in 2013—4, and 0 elsewhere. The results, reported in Table
A5, were unaffected.

In a third robustness check, we have divided the MaPs meas-
ures into three groups (reserve requirements-liquidity-currency ver-
sus asset-side versus capital). This model requires the inclusion of
two additional interaction terms and therefore has a lower number
of degrees of freedom, reducing the precision of our estimates. The
results reported in Table A.6 were very similar to those obtained
using the split “lender versus borrower” in the last three columns
of Table 10. Also in this case asset-side instruments (credit growth
limits, maximum debt-service-to-income ratio, limits to banks’ expo-
sures to the housing sector, and maximum loan-to-value ratio) that
affect mostly borrowers’ behavior have an economically and sig-
nificant effect on non-bank financial intermediation in the case of
both domestic and foreign MaPs. Similar results are obtained when
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we consider the effects on subcomponents EF1-EF5. For simplicity,
Table A.7 reports the results only when other countries’” MaPs are
weighted using the overall intensity of cross-country linkages (claims
plus liabilities). The effects of MaPs are statistically significant for
asset-side MaPs. Interestingly, their effects are significant (but with
a lower intensity) also on broker-dealers activities (EF3), that is,
on market activities that are dependent on short-term funding or
on secured funding of client assets. While broker-dealers can be
independent firms, they often form part of banking groups (“dealer
banks”) and are subject to applicable prudential regulations on a
consolidated basis (Aramonte, Schrimpf, and Shin 2023).

In a fourth robustness check we modified the baseline model
to control for heterogeneity in the independence of the supervisory
authority across jurisdictions. In particular, we have constructed a
dummy variable for those jurisdictions with a low level of indepen-
dence of the supervisory authority and interacted it with the MaPs
variables. The dummy Low SUPERVISION takes the value of 1 for
those jurisdictions with an index in the lowest quartile of the distri-
bution, and 0 elsewhere. The results reported in Table A.8 did not
highlight significant difference in the effectiveness of domestic MaPs
policies in those jurisdictions characterized by low supervisory inde-
pendence. By contrast, we found a stronger effectiveness of foreign
MaPs on NBFI activity in those jurisdictions with a low level of
independence of the supervisory authority.

A complete list of the different MaPs measures adopted in the
jurisdictions under analysis is reported in Table A.9.
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