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Objectives of the Financial System Report and motivations behind the
April 2021 issue of the Report

The Bank of Japan's semiannual Financial System Report has two main objectives: to assess the
stability of Japan's financial system and to communicate to all related parties the future tasks and
challenges in order to ensure the system's stability.

The Report first summarizes the current situation of financial markets and financial intermediation
activities of Japanese financial institutions, then provides a regular assessment of the financial
cycle and the resilience of financial institutions to stress, and lastly analyzes the vulnerabilities of
the financial system from a macroprudential perspective. It also outlines issues that deserve
attention and challenges to be addressed. Within a macroprudential framework, institutional
designs and policy measures are devised based on analyses and assessments of risks in the
financial system as a whole, taking into account the interconnectedness of the real economy,
financial markets, and financial institutions' behavior, in order to ensure the stability of the overall
financial system.

The Bank uses the results of the analysis set out in the Report in planning policies to ensure the
stability of the financial system and for providing guidance and advice to financial institutions
through on-site examinations and off-site monitoring. Moreover, the Bank makes use of the results
in international discussions on regulation, supervision, and vulnerability assessment. In relation to
the conduct of monetary policy, the macro assessment of financial system stability is also regarded
as important input for the Bank in assessing risks in economic and price developments from a
medium- to long-term perspective.

The April 2021 Report provides a detailed analysis of two major risks: domestic credit risk and
securities investment risk, and then uses a stress testing framework to examine the robustness of
Japan's financial system. On the domestic credit risk stemming from the spread of COVID-19, this
Report presents a simulation of SMEs' financial soundness that incorporates the following features,
which are currently observed in Japan's economy: (1) the challenges facing firms are gradually
shifting from a short-term liquidity issue to a medium- to long-term solvency issue, and (2) the
impact of the pandemic significantly varies not only across firm sizes and industries but also among
firms in the same industry. On the securities investment risk, this Report examines how the growing
presence of non-bank financial intermediaries (NBFIs), e.g., investment funds, in the global
financial system changes the risk profiles of Japan's financial institutions, in light of the experience
in March 2020, when the global financial market suddenly became volatile. Then, in the macro
stress testing, the resilience of Japan's financial institutions and the financial system are examined
under two downside scenarios that reflect risks revealed from the analysis on the real economy
and on the financial markets.
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|. Executive summary: Assessment of the stability of Japan's financial
system and discussion of future challenges

Current assessment of the stability of Japan's financial system

Japan's financial system has been maintaining stability on the whole, while COVID-19 continues to
have a significant impact on economic and financial activity at home and abroad.

The Japanese government and the Bank of Japan, in close cooperation with overseas authorities,
swiftly implemented large-scale fiscal and monetary policy measures and took flexible regulatory
and supervisory actions to support economic activity and maintain the functioning of financial
markets. Firms that are significantly affected by the spread of COVID-19 experience funding
difficulties. However, underpinned by the financial soundness of financial institutions on the whole,
the policy responses have been effective and the financial intermediation function is being fulfilled
smoothly. In financial markets, investors' risk sentiment has improved and inflows of funds to the
stock market and emerging market economies have been increasing rapidly.

Future risks and caveats

According to the results of the macro stress testing, even in the case of future resurgence of
COVID-19, Japan's financial system is likely to remain highly robust as financial institutions have
improved their financial soundness after the global financial crisis (GFC). However, in the event of
a substantial and rapid adjustment in global financial markets, a deterioration in financial
institutions' financial soundness and the resultant impairment of the smooth functioning of financial
intermediation could pose a risk of further downward pressure on the real economy.

In this regard, the following three risks warrant particular attention. The first risk is an increase in
credit costs due to a delay in economic recovery at home and abroad. According to a simulation
that takes into account that firms' challenge is gradually shifting from securing funds to repaying
debts, credit risk of domestic loans will be contained when the economy follows a recovery trend.
Underpinned by the fact that firms on the whole have maintained their financial soundness, various
measures to support corporate financing seem to be highly effective in restraining that risk.
However, as the impact of COVID-19 significantly varies across firms and industries, if there is a
delay in the recovery, there is a risk of an adverse impact on the creditworthiness of loans to firms
that are significantly affected by COVID-19 and of loans embedded vulnerabilities since before the
outbreak. Regarding the vulnerabilities, attention should be paid to the developments in the
changing conditions in the real estate market, which is closely related to financial institutions'
businesses, and in the profits of borrowers with a large amount of borrowings that significantly
increased their leverage in relation to merger and acquisition (M&A) deals.

Credit risk of overseas loans is generally contained, as the amount of Japanese banks' overseas
loans to industries that are severely affected by COVID-19 are not so large. Nevertheless, attention
regarding energy-related exposure needs to be paid to the possibility of a significant decline in
crude oil demand in the long run, as the impact of global efforts toward achieving a low carbon
economy is likely to strengthen. Exposure related to air transportation also deserves attention as
there is significant uncertainty over the industry's future demand.

The second risk is a deterioration in gains/losses on securities investment due to substantial
adjustments in financial markets. Under the prolonged low interest rate environment in Japan,
Japanese financial institutions have been actively investing, particularly in domestic and overseas
credit products and investment trusts, to search for yield. Meanwhile, the importance of non-bank



financial intermediaries (NBFIs) such as investment funds in financial intermediation activities has
been growing in the global financial system. An analysis on structural changes in the cross-border
network mediated through securities investment shows that the impact of foreign investment funds'
transactions on the prices of Japanese financial institutions' securities portfolios has been
increasing. This suggests that, due to a growing interlinkage between the Japanese and overseas
financial systems, the market risk that Japanese financial institutions face at times of stress is
amplified by the activities of overseas NBFls.

The third risk is a destabilization of foreign currency funding due to the tightening of foreign currency
funding markets, mainly for the U.S. dollar. During the March 2020 market turmoil, foreign currency-
denominated loans of Japanese banks increased sharply due to the withdrawal of funds from their
committed lines. At the same time, some difficulties were observed temporarily in their market
funding of foreign currency. Japanese banks' recent efforts to stabilize their funding, as well as the
effect of an enhancement of the U.S. dollar liquidity swap line arrangements by six central banks,
helped to prevent major disruptions in their foreign currency funding. Based on the lessons learned
from the experience of the March 2020 market turmoil, the shift in their focus of attention from
securing the stability of their foreign currency funding to cost reductions requires continued
vigilance, as the improvement in the profitability of overseas operations is becoming an increasingly
important management challenge for Japanese banks.

Even after the pandemic subsides, it is likely that the low interest rate environment and structural
factors will continue to exert downward pressure on financial institutions' profits. Against this
backdrop, attention should be paid to the risk of a gradual pullback in financial intermediation, or
on the contrary, to the possibility that the vulnerability of the financial system increases, mainly as
a result of financial institutions' search for yield behavior.

Challenges for financial institutions and actions by the Bank of Japan

Future developments in the spread of COVID-19 and their impact on the domestic and overseas
economies remain highly uncertain. Against this backdrop, the major challenge for financial
institutions is to smoothly fulfill their financial intermediation function by balancing their financial
soundness and risk taking. In this regard, (1) strengthened management of the three risks
mentioned above, (2) offering support and adequate loan-loss provisioning based on the
sustainability of borrowers' businesses, and (3) sound capital planning under considerable
uncertainty are the keys to maintaining their financial soundness.

In Japan, the environment surrounding its economy and society is undergoing major changes, e.g.,
digital transformation and climate change, amid the decline in and aging of the population. Against
this background, financial institutions are expected to contribute to achieving a sustainable society
in the post-COVID-19 era by improving their services while maintaining their soundness.

The Bank of Japan, in close cooperation with the Japanese government and overseas financial
authorities, will make efforts to ensure the stability of the financial system and the smooth
functioning of financial intermediation. As part of such efforts, the Bank will facilitate the
strengthening of business foundations of regional financial institutions through the Special Deposit
Facility to Enhance the Resilience of the Regional Financial System. From a medium- to long-term
perspective, the Bank will actively support financial institutions' initiatives by preparing institutional
frameworks for the financial system, by taking measures to respond to climate-related financial
risks, and by facilitating digital transformation.



ll. Risks observed in financial and capital markets

This chapter summarizes the developments in financial markets within Japan and abroad, mainly
during the second half of fiscal 2020, and examines the risks observed from market developments.*

A. Global financial markets

In global financial markets, inflows of funds to the stock market and emerging market economies
have been increasing rapidly, mainly on the back of expectations for the distribution of COVID-19
vaccines and reduced uncertainties over political developments, as aggressive fiscal and monetary
policies are maintained in each country and region. Against this background, in the United States
and Europe, stock prices have risen sharply and the credit spreads of corporate bonds have
narrowed. Meanwhile, U.S. long-term interest rates have risen, partly reflecting heightened
expectations for additional fiscal stimulus measures and a rise in inflation expectations
accompanying such measures, in addition to expectations for the distribution of the vaccines.
Regarding emerging market economies, the credit spreads of their government bonds have
narrowed amid rises in stock prices and the appreciation of their currencies.

However, uncertainty concerning global financial markets remains high. Attention should be paid to
the possibility that asset prices, including those of stocks and credit products, could be adjusted
depending, for example, on the speed of the distribution of vaccines and their effectiveness as well
as developments in inflation expectations (Chart II-1-1).

Chart II-1-1: Developments in global financial markets
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Note: Latest data as at end-March 2021.
Source: Bloomberg.

U.S. and European stock prices

U.S. and European stock prices have risen significantly, mainly due to the reduced uncertainty
reflecting the end of the presidential election in the United States and to expectations for the
distribution of COVID-19 vaccines (Charts II-1-1 and 1I-1-2). In particular, U.S. stock prices have
recorded historical highs. Meanwhile, there were substantial inflows in equity funds, reflecting the
improvement in investors' risk sentiment (Chart 11-1-3).

1 In Japan, the fiscal year starts in April and ends in March of the following year.



Chart II-1-2: Stock prices and valuation
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Chart II-1-3: Net flows in global equity funds
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Looking at U.S. and European stock prices by sector, rises have been significant in cyclical sectors
-- such as energy and materials-related ones, in which recovery of stock prices was relatively
delayed -- on the back of expectations for additional fiscal stimulus measures under the new U.S.
administration and for economic recovery driven by the distribution of vaccines. Stock prices in the

financial sector have also risen, partly due to the increase in U.S. long-term interest rates (Chart Il-
1-4).

Meanwhile, expected earnings per share (EPS) for U.S. and European firms has been rising as the
impact of COVID-19 on economic activity has generally been limited compared to early spring 2020,
but in Europe it has not yet recovered to the level seen before the COVID-19 outbreak (Chart II-1-
5). Price-earnings (P/E) ratios have been at high levels (Chart 1I-1-2). In addition, volatility has
remained high, although it is becoming lower than in March 2020 (Chart 1I-1-1).



Chart lI-1-4: U.S. and European stock price performance by sector
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Note: Latest data as at end-March 2021.
Source: Bloomberg.

Chart II-1-5: Expected EPS
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U.S. and European credit markets

In U.S. and European credit markets, credit spreads have narrowed, partly due to expectations for
economic recovery mainly driven by the distribution of vaccines, with interest rates remaining low
globally and investors continuing to search for yield (Chart II-1-6). It has been pointed out that the
narrowing of U.S. high-yield bond spreads has been partly attributable to subsiding concerns about
firms' funding conditions, in addition to expectations for economic recovery, as firms have been
securing ample cash reserves by, for example, issuing a large volume of corporate bonds under
accommodative financial conditions (Chart 1I-1-7). Meanwhile, the prices of leveraged loans have
generally recovered to the levels seen before the COVID-19 outbreak (Chart II-1-8).



However, looking at U.S. high-yield bond spreads by sector, in sectors such as hotels and leisure,
the spreads have remained at higher levels than before the COVID-19 outbreak as the impact of
the disease is likely to be relatively significant in those sectors (Chart 11-1-9).

Chart II-1-6: Credit spreads on U.S. and
European corporate bonds
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Chart II-1-8: Leveraged loan prices
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U.S. and European long-term interest rates

Chart lI-1-7: Cash reserves of U.S. firms and
issuance of U.S. high-yield corporate
bonds
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Chart II-1-9: U.S. corporate bond spreads by sector
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In the United States, long-term interest rates have risen, partly on the back of expectations for
additional fiscal stimulus measures under the new U.S. administration and an accompanying rise
in inflation expectations, in addition to the expectations for the distribution of vaccines, amid a



general perception that accommodative financial conditions will be maintained (Charts II-1-1 and
11-1-10). In Europe, yields on government bonds have risen, mainly in Germany and France, in
tandem with U.S. long-term interest rates (Chart 11-1-11).

Chart 1I-1-10: Federal funds futures curves Chart 1I-1-11: 10-year European government
bond yields
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Emerging markets

Looking at emerging markets as a whole, given the improvement in investors' risk sentiment, mainly
led by the expectations for the distribution of COVID-19 vaccines, stock prices have risen,
currencies have appreciated, and credit spreads of government bonds in emerging market
economies have narrowed (Charts II-1-12 and 1I-1-13). Meanwhile, regarding bond and equity fund
flows to emerging market economies, significant inflows have been seen, reflecting expectations
for economic recovery (Chart 11-1-14).

Chart II-1-12: Stock prices and currencies in Chart II-1-13: Credit spreads in emerging
emerging market economies market economies
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"Currencies" indicates the J.P. Morgan EMCI Index. 2. Latest data as at end-March 2021.
2. Latest data as at end-March 2021. Source: Bloomberg.

Source: Bloomberg.



Chart II-1-14: Net flows in emerging market funds
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B. Japanese financial markets

In Japanese financial markets, both short- and long-term interest rates were generally stable during
the second half of fiscal 2020 as the Bank of Japan has continued Quantitative and Qualitative
Monetary Easing (QQE) with Yield Curve Control. During the observation period, Japanese stock
prices have risen significantly, mainly reflecting expectations for global economic recovery driven

by the distribution of COVID-19 vaccines.

Short- and long-term interest rates

Short-term interest rates on both overnight and term instruments have been in negative territory on
the whole (Chart 11-2-1). Under QQE with Yield Curve Control, the slope of the yield curve for JGBs
has been in line with the current guideline for market operations, in which the short-term policy
interest rate is set at minus 0.1 percent and the target level of 10-year JGB yields is around O

percent (Charts 11-2-2 and II-2-3).

Chart 1lI-2-1: Short-term rates
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Note: 1. In the left-hand chart, the horizontal axis indicates the starting date of transaction settlement. Up to April 27, 2018,
"GC repo rate (O/N)" indicates the T/N rate.
2. In the right-hand chart, "FX swap-implied rate" is estimated based on the U.S. dollar LIBOR and FX swap (forward
spread).
3. In both charts, the latest data are as at end-March 2021.
Source: Bloomberg; Japan Bond Trading; JSDA; BOJ.



Chart II-2-2: JGB yield curves Chart II-2-3: 10-year JGB yields
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Liquidity and functioning of JGB markets

The liquidity and functioning of JGB markets have been recovering from a state of significant
deterioration observed around spring 2020. Liquidity indicators of market depth and resiliency have
improved (Chart I1-2-4).? Inter-dealer transaction volume for cash JGBs, which remained low during
2020, has seen an increase in its level somewhat recently (Chart 11-2-5). Under these circumstances,
the latest Bond Market Survey (February 2021) shows that the diffusion index for the degree of bond
market functioning from the surveyed institutions' viewpoint has increased somewhat from the
previous round of the survey conducted in November 2020, although it remains deep in negative
territory (Chart 11-2-6).

Chart II-2-4: Market depth and resiliency in JGB futures markets
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2. 10-day backward moving averages. Latest data as at end-February 2021.

Source: Nikkei Inc., "NEEDS."

2 For details, see the Bank of Japan's website (https://www.boj.or.jp/en/paym/bond/index.htm/#p02). The Financial
Markets Department of the Bank generally updates and releases liquidity indicators of the JGB markets on a
quarterly basis.




Chart 1I-2-5: Transaction volume in JGB markets Chart 11-2-6: Bond market survey
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Source: BOJ, "Bond market survey."

U.S. dollar funding environment

Premiums for U.S. dollar funding through the dollar/yen foreign exchange swap market have
returned to mostly the same levels as before the COVID-19 outbreak (Chart II-2-7).

Chart II-2-7: U.S. dollar funding premiums
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FX markets and stock and credit markets

In FX markets, the yen has depreciated against the U.S. dollar (Chart 1I-2-8).
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Chart II-2-8: U.S. dollar/yen rates
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Japanese stock prices have risen significantly, owing mainly to the expectations for economic
recovery driven by the distribution of COVID-19 vaccines (Chart lI-1-1). Both the Nikkei 225 Stock
Average and the Tokyo Stock Price Index (TOPIX) have risen to levels seen for the first time since
the beginning of the 1990s (Chart II-1-2). A breakdown by sector shows large increases in cyclical
sectors, such as electric appliances and precision instruments as well as steel and nonferrous
metals, reflecting heightened expectations for global economic recovery (Chart 11-2-9). The trading
volume of stocks by investor type suggests that foreign investors tended to be net buyers (Chart II-
2-10). The expected EPS for Japanese firms has not yet recovered to the level seen before the
COVID-19 outbreak (Chart II-1-5). Against this background, the P/E ratios for Japanese firms have
been at high levels (Chart 1I-1-2). Meanwhile, credit spreads of corporate bonds and issuance rates
for CP have been almost flat (Charts 1I-2-11 and [1-2-12).

Chart 1I-2-9: Japanese stock price performance Chart 1I-2-10: Japanese stock investments
by sector by investor type
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Chart 1l1-2-11: Credit spreads on corporate bonds
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Source: Bloomberg; JSDA; QUICK.
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Chart 1l1-2-12: CP issuance rates
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[1l. Examination of financial intermediation

This chapter examines developments in financial intermediation, mainly based on information that
was available in the second half of fiscal 2020, focusing on financial intermediation by financial

institutions (i.e., banks and shinkin banks) and NBFIs.

A. Financial intermediation by financial institutions

1. Domestic loans

Private financial institutions' domestic loans outstanding grew rapidly in the first half of fiscal 2020
as firms' demand for working capital increased, reflecting a deterioration in cash flow from operating

Chart IlI-1-1: Domestic loans outstanding
among financial institutions
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Chart IlI-1-2: Loans outstanding among financial
institutions by type of borrower
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Note: Latest data as at the January-March quarter of 2021.
Source: BOJ, "Principal figures of financial institutions."

Chart IlI-1-3: DI of demand for loans as perceived
by financial institutions
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Note: Loans to banks and insurance companies are excluded.
Latest data as at end-December 2020.
Source: BOJ.

Chart IlI-1-4: DI of credit standards
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2. Latest data as at January 2021.

Source: BOJ, "Senior loan officer opinion survey on
bank lending practices at large Japanese
banks."

Note: 1. Based on the proportion of responding financial
institutions selecting each given choice, the DI is
calculated as follows:

DI = "considerably eased" + 0.5 * "somewhat
eased" — 0.5 * "somewhat tightened" —
"considerably tightened."
2. 4-quarter backward moving averages. Latest
data as at January 2021.

Source: BOJ, "Senior loan officer opinion survey on bank

lending practices at large Japanese banks."
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activities due to the spread of COVID-19; however, growth has slowed, albeit slightly, from the
second half of the fiscal year (Charts 111-1-1, 11I-1-2, and IlI-1-3). As for loans to firms, large firms in
particular have been making repayments from cash reserves built up during the pandemic through
borrowing; growth in loans to large and medium-sized firms has slowed since peaking in summer
2020, and that to small firms has leveled off since autumn 2020. While loans to individuals have
continued to increase, the pace has been slowing.

By type of bank, while the annual growth rate of domestic loans outstanding has slowed for major
banks, it is more or less unchanged for regional banks and has increased for shinkin banks. The
lending stance of financial institutions continues to be active (Chart 1lI-1-4).

Developments in loans by type of borrower

Loans to firms have continued to see a relatively high increase in a wide range of industries, such as
manufacturing, wholesale and retail, transportation and postal services, food services and
accommodations, and real estate, although the growth rate has declined somewhat since autumn
2020, especially for the manufacturing industry (Chart IlI-1-5). By type of loan (other than those to
real estate firms, which are described later), growth in loans for working capital to large and medium-
sized firms has decelerated since its peak in summer 2020, while that to small firms is more or less
unchanged after an acceleration through autumn 2020. The pace of increase in loans to small firms
for business fixed investment has recently decelerated (Chart 111-1-6).

Chart IlI-1-5: Banks' corporate loans outstanding by industry
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Chart IlI-1-6: Corporate loans outstanding by size of firm and type of loan
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With regard to loans to individuals, growth in housing loans -- which account for a large share of
loans to individuals -- decelerated somewhat in the first half of fiscal 2020, partly because housing
suppliers scaled down their sales activities amid the ongoing impact of COVID-19; however, since
the second half of the fiscal year, growth has accelerated somewhat, due in part to the realization
of pent-up demand for housing sales (Chart 11l-1-7). The annual rate of change in card loans has
fallen further into negative territory, due in part to a drop in private consumption caused by the
spread of COVID-19 (Chart I1I-1-8).

Chart IlI-1-7: Outstanding amount of housing Chart IlI-1-8: Outstanding amount of card loans
loans among financial institutions among financial institutions
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Developments in real estate loans

Growth in the outstanding amount of loans to the real estate industry accelerated in the first half of
fiscal 2020, partly because, as in other industries, demand for working capital that may partially
reflect precautionary motives grew due to the spread of COVID-19 (Chart 111-1-9). However, since
the second half of the fiscal year, growth has somewhat weakened.

Chart IlI-1-9: Real estate loans among financial institutions
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Note: 1. The right-hand chart covers domestic banks only to extend the time scale.
2. In the left-hand chart, the latest data for "Outstanding amount" are as at end-December 2020 and the latest data for
"Newly extended loans" are as at the October-December quarter of 2020. In the right-hand chart, the latest data are
as at end-March 2020.
Source: BOJ.
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By type of bank, the annual growth rate of loans has been in the range of 4-5 percent at major
banks, led by lending to small and medium-sized enterprises (SMES), including real estate
investment trusts (REITS). Turning to regional banks, loans for projects that had been planned
since before the COVID-19 outbreak and loans to REITs have continued to show relatively high
growth. Overall, however, growth in loans outstanding has somewhat weakened, reflecting regional
banks' restrained lending stance, particularly with regard to loans for rental housing businesses run
by individuals and for SMEs, including asset management companies founded by individuals (Chart
11-1-10).3

Chart lI-1-10: Breakdown of real estate loans
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Note: Latest data as at end-December 2020.
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Financing support for small firms by regional financial institutions

Amid the spread of COVID-19 since 2020, regional financial institutions have continued to provide
financing support to local firms, extending loans guaranteed by the credit guarantee corporations,
including the effectively interest-free loans introduced as part of the government's measures to
support corporate financing (Chart 11l-1-11). Reflecting these efforts, loans outstanding to a wide
range of industries have shown high growth, including loans to the food services industry, which
was subject to government requests to reduce business operations due to COVID-19 (Chart IlI-1-
12). However, growth in lending has slowed slightly since autumn 2020 against the backdrop of a
pick-up in sales, especially in manufacturing, and firms' efforts to reduce expenditures and costs.
Although some firms in the food, accommodation, and transportation industries have been
experiencing tighter financing, firms as a whole have secured funding. There are currently no
notable developments in applications for loans or guarantees (Charts 11I-1-13 and 1V-1-4).*

3 Loans to "small firms" in Chart 11l-1-10 includes loans to REITs, asset management companies founded by
individuals, and to some projects.

4 Specifically, since February 2021, applications for guarantees have been on an increasing trend (Chart I11-1-13).
The background to this seems to be a rise in the upper limit of the effectively interest-free loans from 40 million yen
to 60 million yen, the fact that the option of the same financial institution's refinancing of these loans has been made
available, and the end of the application period for these loans at the end of March 2021.
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Chart IlI-1-11: Corporate loans provided by regional banks
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Chart IlI-1-12: Regional banks' loans outstanding to small firms by industry
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Chart IlI-1-13: Number of applications of loan guarantees
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Developments in public financing support

As mentioned earlier, private financial institutions have been proactively supporting SMEs' funding
using loans guaranteed by the credit guarantee corporations. The increase in public financing
support made an extremely large contribution to the increase in loans in fiscal 2020 (Chart I1I-1-14).
Decomposition of the amount of corporate loans shows that the amount of public financing support,
defined as the sum of loans by government-affiliated financial institutions and loans guaranteed by
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the credit guarantee corporations, is quite large in fiscal 2020. The amount is comparable to that
observed during the past financial crises (Chart 111-1-15).

In the face of the rapid increase in public financing support, SMEs continue to perceive the lending
attitudes of financial institutions as "accommodative,” and the net balance of firms that perceive
lending attitudes as "accommodative" is almost unchanged from before the outbreak of COVID-19.
This is in stark contrast to the situation at the time of the GFC, when firms of all sizes tended to
perceive financial institutions' lending attitudes as "severe" (Chart 11l-1-16). Thanks to the support,
default rates continue to be low in all industries and the numbers of bankruptcies have remained
at low levels for all debt size categories. Various surveys suggest that the numbers of business
closings and liquidations so far remain low in general, although results vary depending on the
definitions used (Chart llI-1-17). As the challenge for firms will shift from securing funds to repaying
debt, it will be necessary to continue to closely monitor developments, particularly in industries
significantly impacted by COVID-19.

Chart IlI-1-14: Corporate loans outstanding by government-affiliated and private financial institutions
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Chart IlI-1-17: Developments in default rates, bankruptcies, and business closings and liquidations

Default rates Number of bankruptcies Number of business closings
and liquidations

50 % Construction 16 - hundreds e number . 55, 7 710 thousands
| Retail and food 9 .

4.5 services 14 1 bankruptcies(lhs) 6

401 /\ —— Otherservices | /N7 Small [ 250 o
12 A bankruptcies(rhs) 5 4

35 Manufacturing L2000 | e

3.0 10 R

25 8 - 150 T oT—— o

3 1 .

2.0 6 1 Teikoku Databank

15 r 100 2
o T B Tokyo Shoko Research

1.0 . A 50 _

05 1 2 s T e T 11 —— Business register

0.0 T T T T T T 1 0 T T T T T T 0 0 Stat|S1:1|CS "

Cvyo7 09 11 13 15 17 19 21 Ccyo07 09 11 13 15 17 19 21 Cy16 17 18 19 20

Note: 1. In the middle chart, "Large bankruptcies" and "Small bankruptcies" indicate above and below 10 million yen of total
debt, respectively.
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Developments in loan interest rates

Financial institutions' short-term average contract interest rate on new loans and discounts declined
somewhat toward the middle of 2020 as loans with relatively narrow profit margins to large firms
increased due to the spread of COVID-19 (Chart IlI-1-18). Recently, however, the average contract
interest rate has been more or less flat, reflecting subdued lending to large firms. On the other hand,
the long-term average contract interest rate on new loans has risen slightly, as some financial
institutions have increased the provision of subordinated loans to borrowers seeking to strengthen
their financial base due to the spread of COVID-19.5 Meanwhile, average interest rates on loans
outstanding have been more or less flat (Chart I1I-1-19).

Chart 11I-1-18: Average contract interest rates on Chart 11I-1-19: Average contract interest rates on
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Source: BOJ, "Average contract interest rates on loans and discounts."

and discounts."

5 The effectively interest-free loan programs by private financial institutions launched in May 2020 offer subsidies
from local governments. Initially, only some of the source data used for calculating the average contract interest
rates reflected these subsidies while others did not. Since October 2020, the Bank has retroactively revised the
data, and in March 2021, with the publication of the data for January 2021, almost all the data on average contract
interest rates reflect the interest subsidies.
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2. Overseas loans

Overseas loans increased around March 2020, at the time of the global outbreak of COVID-19, led
mainly by the drawdown of committed lines by U.S. firms. Since then, repayments of such
drawdowns have progressed (Chart I1I-1-20). In addition, overseas loans have declined to the level
before the pandemic, because firms' major funding source, under favorable market funding
conditions, has shifted from bank borrowing to corporate bonds, etc. and because some banks
have started to become keener to achieve loan profitability (Charts 111-1-21 and 111-1-22).

Chart 111-1-20: Committed lines among major banks  Chart 1lI-1-21: Overseas loans outstanding of the
three major banks by region

tril. U.S. dollars % tril. U.S. dollars
0 7 3 Undrawn committed lines (Ihs) r 50 087 @other regions
— Drawn committed lines (Ihs) 0.7 | OLatin America a Q ]
e Ratio of drawn amount to total (rhs) . o - e e D
0.8 1 ST 2 2T TIT 40 o | mAgee Pl %%§§§%§%|i‘
] JA et .\,q%@:‘i“\illlll
os{ TUXT! | =t 30 051 ‘i‘W&k‘klll I
: L/ SEEE | I
- 0.4 1 @%..llllllll
. = F
0.4 A - 20 &i“illlll IIIIIII I
=\ RFRE A 0.2 {1 III
021 |LIHH - 10 IIIIIII
] 0.1 1
0.0 T " 0 0.0
Cy 141516171819 Jan. Apr. July Oct. Jan. Fy10 11 12 13 14 15 16 17 18 19 20
20 21
Note: 1. Covers internationally active banks. Note: Latest data as at end-September 2020.
2. In both charts, the data are as at year-end or Source: Published accounts of each bank.
month-end. Latest data as at January 2021.
Source: BOJ.
Chart IlI-1-22: Overseas loans outstanding among banks
Major banks Regional banks
10 1 tril. U.S. dollars 45 - bil. U.S. dollars
0.9 1
0.8 1
0.7 1
0.6 1
0.5 1
0.4 1
031 Note: 1. "Loans by overseas branches" includes parts of
0.2 1 foreign currency-denominated impact loans in
0.1 1 accounts held by overseas branches. "Foreign
currency-denominated impact loans" indicates banks'
0.0 oo T T 0+ foreign currency-denominated loans to residents.
Cy10 12 14 16 18 20 CY10 12 14 16 18 20 2. On a non-consolidated basis. Latest data as at end-
; ; ; January 2021.
H Foreign currency-denominated impact loans
9 y P Source: BOJ.

Loans by overseas branches

Looking at the rating composition of overseas loans by type of product, the quality of loan portfolios
has remained high overall, although some downgrades reflecting the impact of COVID-19 were
observed in corporate loans and object and project financing (Chart 111-1-23).

With regard to leveraged loans, which carry relatively high risk, the share of such loans with lower
credit ratings has been increasing somewhat recently, yet the share of leveraged loans in total
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overseas credit lending remains small (Chart IlI-1-24). Under these circumstances, large financial
institutions in general have been taking a cautious stance toward extending new leveraged loans.

Chart IlI-1-23: Composition of overseas loans by type of product and credit rating among large
financial institutions
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Chart IlI-1-24: Composition of leveraged loans by credit rating among large financial institutions
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Taken together, the quality of overseas loan portfolios deteriorated somewhat amid the continued
impact of COVID-19, although the overall quality remained high. Given the circumstances,
continued attention needs to be paid to developments in overseas loan portfolios and their impact
on credit costs.

3. Securities investment

Financial institutions' holdings of yen-denominated bonds, including JGBs, municipal bonds, and
corporate bonds, have increased, although yen interest rates have been low on the whole (Chart
[1I-1-25). Major banks have increased their holdings of treasury discount bills (T-Bills) to, for
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example, keep their current account deposit balances at the Bank of Japan from increasing and
meet demand for collateral. They have also increased investments in yen-denominated bonds
other than JGBs, which are showing positive yields. Regional financial institutions have increased
investments in super-long-term JGBs and yen-denominated bonds other than JGBs by reinvesting
large amounts of principal payments from JGBs that have matured.

Chart IlI-1-25: Outstanding amount of yen-denominated bonds among financial institutions
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Source: BOJ.

Holdings of foreign bonds (calculated in yen terms) at financial institutions have increased
somewhat (Chart 111-1-26). Major banks decreased holdings of these bonds at the start of fiscal
2020 because of sales aimed at locking in gains but have started to increase such holdings
somewhat amid the increase in U.S. interest rates. On the other hand, regional banks have been
increasing their holdings of foreign bonds. Shinkin banks have kept holdings of foreign bonds at a
high level while rebalancing their portfolios.

Chart IllI-1-26: Outstanding amount of foreign bonds among financial institutions
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Financial institutions' holdings of investment trusts are more or less unchanged from March 2020
onward but have recently increased (Chart 111-1-27). Some major banks have started to increase
their holdings of stock investment trusts somewhat -- which they reduced in March 2020 due to
volatility in the stock market -- amid the global rise in stock prices. With regard to regional financial
institutions' holdings of investment trusts, overseas fixed income and multi-asset investment trusts
in particular have risen, despite an increase in sales of stock investment trusts to lock in gains amid
the rise in stock prices (Chart 111-1-28).°

Chart IlI-1-27: Outstanding amount of investment trusts among financial institutions
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Note: 1. The data include some securities other than investment trusts.
2. The data are the sum of figures for domestic and overseas branches, including domestic and foreign investment
trusts, based on the outstanding amount at month-end. Latest data as at end-February 2021.
Source: BOJ.

Chart IllI-1-28: Breakdown of outstanding amount of investment trusts among regional financial

institutions
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2. "Other" includes other foreign securities.
3. Up to end-December 2019, "Other" includes "Multi-asset."
4. Latest data as at end-December 2020.
Source: BOJ.

6 For more on multi-asset investment trusts, see "Characteristics of Multi-Asset Investment Trusts and Caveats for
Risk Management," Financial System Report Annex Series, July 2020 (available only in Japanese).
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Major banks and regional banks have continued to gradually reduce their strategic stockholdings,
i.e., stockholdings for the purpose of maintaining business ties with firms. As a result, their
outstanding amounts of stockholdings have been on a moderate downward trend (Chart I1I-1-29).
Shinkin banks' outstanding amount of stockholdings has also declined slightly.

Chart I1I-1-29: Outstanding amount of stockholdings among financial institutions
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Note: 1. Based on the outstanding amount on a book value basis at month-end. The data exclude foreign stockholdings.
2. The data for major banks are figures for domestic branches and the data for other banks are the sum of figures for
domestic and overseas branches. Latest data as at end-February 2021.
Source: BOJ.

The outstanding amount of overseas credit products held by Japanese financial institutions as a
whole, including Japan Post Bank and a central organization of financial cooperatives, is
unchanged (Chart 111-1-30). Although credit market conditions have calmed down again, a large
number of financial institutions have remained cautious due to concerns about the future, such as
a resurgence of COVID-19. Compared to large financial institutions, regional financial institutions
have little exposure to overseas credit products.

Chart I1I-1-30: Outstanding amount of overseas credit product investment among financial institutions
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Note: 1. "Large financial institutions" includes major banks, Japan Post Bank, and a central organization of financial
cooperatives.
2. Data for "By type of financial institution" are as at end-September 2020.
Source: BOJ.
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The outstanding amount of overseas credit product investment by large financial institutions by
credit rating shows no major change in the share of holdings by credit rating. So far, no material
deterioration in the quality of overseas credit portfolios due to the spread of COVID-19 has been
observed. The overall credit quality of large financial institutions' portfolios remains high. These
institutions' holdings of securitized products, including collateralized loan obligations (CLOs)?,
consist almost entirely of AAA-rated tranches, i.e., tranches with the highest credit rating, and about
90 percent of bond holdings consist of investment-grade bonds (BBB and above) (Chart 111-1-31).
That said, bonds with a BBB rating, the lowest investment-grade rating, account for about 40
percent of total bond holdings, and some institutions hold bank loan funds, which are predominantly
backed by non-investment grade (BB or below) loans.®

Chart IlI-1-31: Composition of overseas credit product investment among large financial institutions
by credit rating
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Note: Covers major banks, Japan Post Bank, and a central organization of financial cooperatives.
Source: BOJ.

B. Financial intermediation by non-bank financial intermediaries

An examination of trends in the global financial system shows that, in recent years, NBFls such as
investment funds have been increasingly engaged in bank-like activities such as credit
intermediation, maturity transformation, and liquidity provision. In fact, it has been pointed out that
asset sales by NBFIs such as open-ended funds may have been one of the factors behind the
turmoil in international financial markets in March 2020, and attention is increasingly being drawn
internationally on the implications of the financial intermediation activities of NBFIs for the stability
of the global financial system.?

Against this background, this section provides an overview of the current financial intermediation
activities of NBFIs in Japan (insurance and pension funds, investment funds, securities companies,

7 CLOs are securitized products backed by leveraged loans.

8 Bank loan funds are investment products that invest in loan obligations, representing loans extended by banks
and other financial institutions to firms. In many cases, they invest in non-investment grade loan obligations.

9 For example, in a report released in November 2020, the Financial Stability Board (FSB) identified the significant
impact of activities in the NBFIs, such as large-scale redemptions from investment funds, as a major factor behind
the turmoil in global markets in March 2020, and highlighted the need to assess the vulnerabilities of the NBFIs as
well as the need for policy responses to address these vulnerabilities. For more details, see FSB, Holistic Review
of the March Market Turmoil, November 2020.
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etc.) by comparing the characteristics of financial intermediation activities with those in the United
States and Europe.

1. Characteristics of Japan's NBFIs

According to the Flow of Funds Accounts, the overall size of Japan's financial sector in terms of
financial assets is estimated to be around 4,600 trillion yen at present (Chart IlI-2-1). By type of
entity, deposit-taking institutions such as banks account for about half of the total, while "insurance
companies" as well as "other financial intermediaries,"*® which include securities companies and
investment funds, account for a large share of the NBFls. Over the past decade, the amount of
assets held by "banks" has continued to grow substantially, while the amount held by "other
financial intermediaries" has increased together with that held by the "central bank" (i.e., the Bank
of Japan), for which the balance sheet has expanded as a result of monetary policy measures.

The size of Japan's NBFI sector relative to the overall size of Japan's financial sector is relatively
small compared to other major countries. The share of investment funds, which are currently
attracting increasing international attention, is especially smaller than those in the United States
and Europe (Chart 11l-2-2). Further, a breakdown of "other financial intermediaries" shows that
broker-dealers account for a large share in terms of assets, which is a notable feature in Japan.

Chart IlI-2-1: Breakdown of financial assets in Japanese financial sector by type of entity
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Note: 1. The classification of entities conforms to the definition of FSB and does not necessarily match that of Japanese flow
of funds accounts.
2. The left-hand chart indicates the outstanding amount at year- or month-end.
Source: BOJ, "Flow of funds accounts."

10 The figures for "other financial intermediaries" (OFIs) here are obtained by reclassifying data in the Flow of Funds
Accounts following the definition in the FSB's annual monitoring report (FSB, Global Monitoring Report on Non-
Bank Financial Intermediation, December 2020). For more details, see Sudo, N., Taira, K., and Nakamura, K., "The
State of Shadow Banking: International Trends and Monitoring and Regulatory Efforts after the Global Financial
Crisis," Bank of Japan Review Series, no. 15-J-10, July 2015 (available only in Japanese).
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Chart IlI-2-2: Comparison of financial assets in financial sector by jurisdiction

Breakdown of financial assets Breakdown of other financial intermediaries
in financial sector by type of entity
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2. "Major countries" covers all jurisdictions that submit data in FSB, Global Monitoring Report on Non-bank Financial

Intermediation, December 2020.
Source: Bundesbank, "Financial accounts"; FRB, "Financial accounts"”; FSB; ONS; BOJ, "Flow of funds accounts."

In the following, the characteristics of the different types of entities and their current financial
intermediation activities are examined, starting with insurance companies and followed by
investment funds and broker-dealers.

2. Insurance companies

A key characteristic of the balance sheet structure of insurance companies in Japan is the long
duration of liabilities, reflecting that many of the insurance products provided by Japanese insurers
involve long contract periods (Chart 111-2-3). Against this background, insurance companies have
been lowering the share of domestic public and corporate bonds with a maturity of 10 years or less
in their asset holdings and have been gradually increasing the share of assets such as super-long-
term JGBs, overseas bonds, and fund assets with relatively low liquidity. This has allowed them to
reduce the duration mismatch and secure profits under the prolonged low interest rate environment

(Chart 111-2-4).

At present, no major changes in these trends have been observed. Insurance companies continue
to invest in super-long-term JGBs and increase their investment in hedged U.S. investment-grade
bonds under the current environment of low hedging costs.
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Chart I1I-2-3: Breakdown of insurance products Chart 11I-2-4: Investment assets outstanding

among life insurance companies among life insurance companies
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3. Investment funds

Since the beginning of the 2010s, Japan has seen a large increase in the inflow of funds into
investment fund sector, such as investment trusts. While such a large increase in the inflow has
also been observed in the United States and Germany, a major characteristic specific to Japan's

Chart IlI-2-5: Decomposition of inflows to investment funds
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MMFs.
3. Latest data as at 2019.
Source: Bundesbank, "Financial accounts"; FRB, "Financial accounts"; BOJ, "Flow of funds accounts."
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case is that the majority of inflows have come from domestic financial institutions. One of the
reasons for this in Japan is that, in response to the prolonged low interest rate environment,
financial institutions in Japan have been trying to secure profits by increasing their investment in
investment trusts. In contrast, in the United States, the household sector is the largest source of
funds for the investment fund sector, while in Germany, inflows from other NBFIs (from other
investment funds as well as insurance companies and pension funds) account for a large share of
the total (Chart 111-2-5).

The assets under management of investment funds in Japan are mainly domestic and foreign
stocks and bonds, and the scale of credit intermediation activities through lending, which is rapidly
growing overseas, is small. There has been no significant change in these trends since the COVID-
19 outbreak (Chart 111-2-6).

Chart IlI-2-6: Investment assets outstanding among investment funds

300 _tril. yen _
4 i s
250 S B
= oy
CY05 07 09 11 13 15 17 19 Mar. Sep. Note: 1. Breakdown of investment assets held by securities
2020 investment trusts.

Others 2. The charts indicate the outstanding amount at year-
[ Qutward investment in securities or month-end.
B Equity and investment fund shares Source: BOJ, "Flow of funds accounts."
1 Debt securities
| oans

4. Broker-dealers

Broker-dealers in Japan, consisting mainly of securities companies, play an important role in
financial intermediation activities. Such activities, which may not always appear on their balance
sheets, include dealing and market-making businesses, brokerage business involving transactions
of customer financial assets, the underwriting of corporate bond issues, and IPO-related business.
That said, the main component of the balance sheets of broker-dealers is assets and liabilities

Chart IlI-2-7: Balance sheets of broker-dealers
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related to their repo and reverse repo transactions (Chart 111-2-7). The majority of these transactions
are collateralized by JGBs. Securities companies' outstanding repo and reverse repo transactions
have been increasing since 2011, which is likely due to transactions, mainly by foreign securities
companies, to obtain bonds to meet the demand of foreign customers and to transactions to invest
yen funds obtained in FX swap transactions with Japanese banks (Chart I1I-2-8).

Meanwhile, the amount of corporate bond issuance reached a new record in 2020, partly due to
the increased financing needs of firms in response to the spread of COVID-19 under the favorable
issuance environment (Chart 111-2-9).

Chart IlI-2-8: Breakdown of outstanding
repos by securities companies

Chart IlI-2-9: Amount of corporate bonds issued
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C. Financial cycle and vulnerability

This section examines Japan's current financial cycle based on the financial intermediation
activities described in the previous sections, using the heat map and other tools that are regularly
employed in the Report.

The heat map is a tool to regularly monitor and assess developments in Financial Activity Indexes
(FAIXs), comprising indicators that deviated substantially from their trend during the bubble period
in the late 1980s, for the early detection of financial imbalances caused by overheating of financial
activities. In the current heat map, 10 out of the 14 FAIXs are "green," which signals neither
overheating (a certain upward deviation from the trend) nor a contraction (a certain downward
deviation from the trend), and four FAIXs are "red,” which signals a large upward deviation from
the trend. Of the six FAIXs that were "red" in the previous issue of the Report, the growth rate of
M2, the total credit to GDP ratio, the household loans to GDP ratio, and the real estate loans to
GDRP ratio are still "red," but the private investment to GDP ratio and the corporate credit to GDP
ratio have turned from "red" to "green" as their upward deviations shrank (Charts 111-3-1, 111-3-2, llI-
3-3, 1I-3-4, 111-3-5, 11I-3-6, and 11-3-7).1%

11 In Chart I11-3-1, the colors represent the following: (1) red indicates that an indicator is above its upper threshold;
(2) blue indicates that an indicator is below its lower threshold; (3) green indicates no signs of either extreme; and
(4) white indicates that no data for that period are available. For details on the FAIXs, see Ito, Y., Kitamura, T.,
Nakamura, K., and Nakazawa, T., "New Financial Activity Indexes: Early Warning System for Financial Imbalances
in Japan," Bank of Japan Working Paper, no. 14-E-7, April 2014.
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Chart IlI-3-1: Heat map
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Chart IlI-3-6: Private investment to GDP ratio Chart IlI-3-7: Corporate credit to GDP ratio

0
34 1% . 210 7" o
Original series Original series
32 1
30 - 190 A
28 A
170 A
26 1
24 A 150
22 A
o+ """ BW+——T—T—
CY 80 83 86 89 92 95 98 0L 04 07 10 13 16 19 CY 80 83 86 89 92 95 98 01 04 07 10 13 16 19
Note: 1. "Trend" is calculated using 3-year backward moving  Note: 1. "Trend" is calculated using 3-year backward moving
averages. The shaded area indicates the root mean averages. The shaded area indicates the root mean
square of the deviation from the trend. square of the deviation from the trend.
2. 4-quarter backward moving averages. Latest data 2. 4-quarter backward moving averages. Latest data
as at the October-December quarter of 2020. as at the October-December quarter of 2020.
Source: Cabinet Office, "National accounts." Source: Cabinet Office, "National accounts”; BOJ, "Flow of

funds accounts."

Of the four FAIXs that are "red," the three FAIXs other than the growth rate of M2 all have nominal
GDP in the denominator, meaning that the fact that they are signaling "red" is largely due to a sharp
decline in nominal GDP triggered by the spread of COVID-19. Moreover, all four relate to credit or
money, and the fact that they are signaling "red" likely also reflects the proactive implementation of
measures to support corporate financing and the smooth financial intermediation activities.
Therefore, the four "red" FAIXs can be regarded as the result of financial institutions responding to
the demand for working capital, including precautionary demand, caused by the sharp decline in
sales and income due to the pandemic. Under these circumstances, it is not appropriate to interpret
the red FAIXs as a signal of overheating of financial activities; they represent vigorous financial
intermediation activities to underpin firms' operating liquidity as a result of, for example, measures
to support corporate financing. In this context, the fact that the private investment to GDP ratio and
the corporate credit to GDP ratio, which were "red" in the previous Report, turned "green" again
reflects the recovery in nominal GDP from the July-September quarter of 2020 to the October-
December quarter, such that the denominator effect has been falling away. Moreover, the upward
deviation from the trend for those of the remaining four FAIXs that have nominal GDP in the
denominator has shrunk from the previous Report.

As the economy returns to a steady growth path, the challenges with regard to corporate finance
will gradually shift from securing liquidity to debt repayment. As will be seen in Chapter IV, it is
expected that corporate profits will recover and debt repayment will proceed smoothly as the
economy returns to a steady growth path. However, if, for some reason, such as a downward shift
in the path of the growth rate or corporate profits, debt repayment did not proceed smoothly, total
credit could turn out to be excessive relative to the level of real economic activity. Cross-country
evidence of banking crises since 1980 shows that the probability of a subsequent crisis tends to be
greater the longer the total credit to GDP ratio signals "red" for a protracted period or when that
ratio and certain other financial activity indexes simultaneously signal "red" (see Box 1 for details).
Therefore, if for some reason the pace of firms' repayment stall and the total credit to GDP ratio
remains "red" for a protracted period, increased vigilance will be required with regard to the risk of
financial imbalances building up.

As indicated in the previous issues of the Report, in recent years, financial institutions have been
actively taking risks mainly in (1) lending to middle-risk firms, (2) lending to rental real estate
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businesses, and (3) lending to high-leverage projects such as large-scale M&A deals. As a result,
credit growth has outpaced economic growth, and in this situation, lending to low-return borrowers,
for which the loan interest rate is not necessarily high enough to cover the credit risk, is on an
uptrend (Chart I1I-3-8). It is necessary to closely monitor how the spread of COVID-19 and the
resultant increase in lending will affect the existing vulnerabilities. (As for developments in the real
estate market and the impact of foreign investors, see Box 2 and Box 3, respectively.)

Chart 1lI-3-8: Loan share of low-return borrowers
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Chart I1I-3-9: Financial gap and output gap
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Chart I11-3-10: Comparison of risks to economic growth by period
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Regarding the "financial gap,” which is constructed by calculating the weighted average of the
deviation rates of individual FAIXs in the heat map from their trends, the positive gap, which once
had increased, has narrowed. This reflects the shrinking of an upward deviation in a larger number
of FAIXs compared to the previous Report; such FAIXs include those having nominal GDP in the
denominator (Chart I11-3-9). Looking at "GDP-at-risk" (GaR),'? the estimated probability distribution
of GDP growth over the next 3 years conditional on these developments in the financial gap has
exhibited shrinkage in a fatter tail on the downside, which once had fattened to more than in the
bubble period. This suggests that a tail risk in the real economy seems to have declined compared
to the previous Report (Chart I11-3-10). The result is attributable to the narrowing of the positive gap
of the "financial gap" as well as to quarter-on-quarter changes in the output gap becoming positive,
accompanied by a pick-up in the economy. However, as developments in the spread of COVID-19
and their impact on the domestic and overseas economies remain highly uncertain, depending on
the impact of COVID-19, attention needs to be paid to the possibility of full-fledged financial
adjustments through the existing vulnerabilities underlying developments in the financial gap.

12 gpecifically, the regression equation for GaR is as follows:

(changes in the output gap) _ (changes in the output gap) + B(financial gap) + y(U.S. NFCI) + 6.

over the next Y years from the previous period

For details on the GaR approach, including the underlying rationale, estimation method, and caveats regarding its
use, see Chapter IV and Box 1 of the October 2018 issue of the Report.
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IV. Risks faced by financial institutions

Following the COVID-19 outbreak, domestic and overseas economies declined significantly in the
first half of 2020. In Japan, the United States, and Europe, the pace of recovery has been moderate,
but it has been faster than the average forecast of professionals and markets at the time of the
previous Report (Chart IV-1-1).

Chart IV-1-1: GDP levels in current phase and during GFC
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average forecasts of professionals and markets in August 2020.

Source: BEA; Cabinet Office; ECB; Eurostat; Federal Reserve Bank of Philadelphia; IMF; Japan Center for Economic

Research, "ESP forecast."

Against this backdrop, differences in the pace of recovery in corporate profits across different
industries and firms are becoming clear and heterogeneity in firms' creditworthiness may be
increasing as well. Going forward, Japan's economy is expected to follow an improving trend as
the impact of COVID-19 gradually wanes. However, considerable uncertainty remains regarding
the impact of COVID-19 on medium- to long-term growth expectations and on domestic and
overseas economies.

Recently, global financial markets have seen a sharp rise in the inflow of funds to markets for risky
assets, and this leads to a substantial increase in the prices of such assets, as described in Chapter
II. This mainly reflects the progress in vaccinations and receding uncertainty over the political
situation in the United States amid the continued aggressive fiscal and monetary policies in many
countries and regions around the world. The structural vulnerabilities that led to the sudden rapid
outflow of funds from, for example, foreign investment funds when the market turmoil in March
2020 occurred have not been fundamentally resolved. Therefore, close attention needs to be paid
to the possibility that there could be an adjustment in the prices of risky assets, depending on
factors such as the pace and effectiveness of vaccination and developments in inflation
expectations.

Against this background, the following are the key risks to the stability of Japan's financial system:
(1) an increase in credit costs due to a delay in economic recovery at home and abroad; (2) a
deterioration in gains/losses on securities investment due to substantial adjustments in financial
markets; and (3) destabilization of foreign currency funding due to the tightening of foreign currency
funding markets, mainly for the U.S. dollar. This chapter examines these risks. In addition, an
overview will be provided of risks posed by structural changes in the business environment
surrounding financial institutions, such as cyber risk and climate-related financial risks.
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A. Domestic credit risk

The credit cost ratios of Japanese financial institutions remained low, although they have shown
signs of picking up, especially for regional financial institutions (Chart IV-1-2). The low credit cost
is essentially explained by the fact that Japanese firms as a whole have continued to improve their
financial soundness in recent years, before the COVID-19 outbreak.

Chart IV-1-2: Credit cost ratios by type of bank
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Chart IV-1-3: Breakdown of loans by borrower classification
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Source: BOJ.

Major banks' credit costs have risen substantially, especially with regard to loans to the
manufacturing and services industries, due to the impact of COVID-19 and the broader adoption
of forward-looking provisions. The credit cost ratios have reached their highest level since the GFC
but are still low. Credit cost ratios at regional banks have not seen notable changes so far compared
to the pre-COVID-19 ratio, partly due to the impact of the measures to support corporate financing
for SMEs. Looking at loans by borrower classification, the share of normal loans remains high,
exceeding the peak before the GFC, but it has recently declined slightly and the share of loans
needing attention has risen slightly (Chart 1V-1-3). The default rates continue to be low in all
industries and the numbers of bankruptcies have remained at low levels irrespective of the size of
the debt, which also contrasts with the situation experienced during the GFC. Various surveys
suggest that the numbers of business closings and liquidations confirmed so far also remain low,
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although results vary depending on the definitions used (Chart 111-1-17). It should be noted that, for
SMEs and micro firms, financial statements releases is typically infrequent than that of large firms
and it takes time for them to reflect the changes caused by the COVID-19 outbreak in their financial
statements, which are important pieces of information for banks in determining their borrower
classification.

The pandemic is causing stress in financing, especially for firms and households that are affected
by containment measures to control the spread of COVID-19. The heterogeneity in the extent of
the impact across firms and industries has increased further. Keeping these points in mind, this
section examines the impact of the spread of the disease on financial institutions' domestic credit
risk.

1. Firms' financial conditions under the spread of COVID-19

Firms' financing since the COVID-19 outbreak shows that the number of firms perceiving their
financial positions as "tight" has increased substantially. Many large firms, however, still perceive
their financial positions as "easy." For SMEs, the number of firms responding that their financial
positions are "easy" still slightly exceeds the number responding that they are "tight" (Chart 1V-1-
4).** Moreover, corporate financing as of December 2020 had generally improved slightly,
compared to June 2020, mainly due to the recent pick-up in the economy. However, many firms in
the face-to-face services industry (accommodation, food, and consumer services) regard their

Chart IV-1-4: DI of financial positions (by firm size and industry)
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Note: 1. The figures for "Construction and real estate" and "Face-to-face services" are weighted averages by the number of
firms that responded to the question in each industry.
2. "Face-to-face services" consists of food, accommodation, and consumer services. The same applies to Charts IV-1-
5, IV-1-7, and IV-1-13.
Source: BOJ, "Tankan."

13 The previous issue of the Report highlighted the reasons why corporate financing overall was maintained as
follows: firms had strengthened their liquidity and capital against the backdrop of the moderate economic expansion
over the past few years; strong measures to support corporate financing have been put in place since the COVID-
19 outbreak; and financial institutions have been actively providing loans to support corporate financing.
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financial positions as "tight,"” and the heterogeneity in funding conditions across industries is
increasing. This section first examines the current business conditions and financial conditions by
firm size and industry, and then simulates how the creditworthiness of SMESs, which are particularly
affected by COVID-19, is likely to change over the medium term as firms' challenge is gradually
shifting from securing funds to repaying debts.

2. Large firms

The sales forecasts of large firms (all industries) for fiscal 2020 at the time of preparing this Report
have been revised slightly upward since the previous Report, although sharply down on average
from fiscal 2019 sales. By type of industry, firms in the transportation and postal services as well
as face-to-face services industries, both of which already expected to see a significant decline at
the time of the previous Report, have further revised their sales forecasts downward due to the
resurgence of COVID-19. It should also be noted that heterogeneity in sales forecasts across firms
within these services has increased (Chart IV-1-5).

Next, sales forecasts for fiscal 2020 are compared between large firms with high goodwill (those in
the top 10 percent of firms in terms of goodwill as a percentage of net assets) and all other large
firms (Chart IV-1-6). The purpose of this comparison is to check for a possible build-up of
vulnerabilities in Japan's financial system as lending for high-leverage projects such as large-scale
M&A deals had been increasing before the COVID-19 outbreak, as pointed out in the previous
issues of the Report.

Chart IV-1-5: Year-on-year sales changes Chart IV-1-6: Distribution of sales forecasts for fiscal
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The distribution of the sales forecasts of large firms with high goodwill is to the right of that for all
other large firms, which implies that, on average, large firms with high goodwill expect higher sales
growth than the other firms. That said, the forecast of average sales growth for firms with high
goodwill is about minus 3 percent, meaning that some firms with high goodwill expect their sales
to fall considerably compared to the previous fiscal year. These results do not mean that COVID-
19 disproportionately affects firms with high goodwill adversely, but they do suggest that some firms
with high goodwill currently could be finding it difficult to achieve the revenue synergies they had
expected. If this situation continued, the pressure on the impairment of goodwill could increase.

The impact of a credit rating downgrade on credit costs may be large for a large firm, since the
amount of credit extended per borrower tends to be large and the coverage ratio is typically lower
in lending to large firms than to SMEs. Therefore, financial institutions need to carefully monitor the
impact of COVID-19 on the creditworthiness of individual large firms.

3. SMEs

The magnitude of the impact of the spread of COVID-19 on firms' finances, such as their liquidity
and capital, is considered to depend mainly on (1) the condition of firms' liquidity and capital prior
to the outbreak of the disease, and (2) the magnitude of decline in firms' sales and profits due to
that outbreak.

Currently, Japan's economy is expected to follow an improving trend, but the pace of improvement
is likely to be only moderate and the future is highly uncertain. As firms' challenge is gradually
shifting from securing funds to repaying debts, problems faced by some firms are likely to shift from
liquidity problems to solvency problems. Against this background, this Report conducts a dynamic
simulation analysis of the impact not only of a deterioration in liquidity but also in solvency on firms'
probability of default (PD) through fiscal 2023, taking firms' individual characteristics, size, and
industry into account.1#15

a. Methodology and assumptions

In order to run a dynamic simulation analysis up to fiscal 2023, it is necessary to make medium-
term assumptions about firms' future profits, investment, and finances.

Aggregate corporate profits (operating profits, current profits, etc.), one of the most important
factors in the simulation, are assumed to be linked to macroeconomic developments. Specifically,
the relationship between the GDP growth rate and overall corporate profits is estimated, and that
estimated relationship is then used to forecast overall corporate profits based on private
forecasters' forecasts of GDP growth as of March 2021 (left panel of Chart IV-1-7). Next,
assumptions in line with these forecasts are made with regard to the profits of large firms and SMEs
and in different industries, reflecting differences in the impact of COVID-19 (left and middle panels

14 The simulation analysis used firm-level data from the Credit Risk Database (CRD) of the CRD Association, which
covers about 2.6 million SMEs. The simulation covers about 770 thousand SMEs.

15 |n the simulation, the probability of default is defined as the probability of newly falling into either a downgrade to
the borrower classification of "special attention" or below, being delinquent for three months or more, or subrogation
by a credit guarantee corporation within one year. In the previous Report, a simulation analysis employing firm-level
data for SMEs was used to quantitatively assess the impact of COVID-19 on the probability of default for fiscal 2020
of firms through changes in financing.
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of Chart IV-1-7).1¢ In addition, the assumptions about the profits of individual firms take into account
not only the heterogeneity across firms of different sizes and in different industries but also the
impact of the increased heterogeneity among SMEs within the same industry (right panel of Chart
IV-1-7).17

Chart IV-1-7: Assumptions on GDP and corporate profits for medium-term simulation
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Source: Japan Center for Economic Research, "ESP forecast."
The profits of SMEs as a whole and by industry, estimated based on the assumptions above, are
likely to decline significantly in fiscal 2020, followed by a gradual improvement.

Next, with regard to investment activity, the amount of investment for each firm is assumed to be
identical to the amount of capital depreciation, considering the possibility that the SMEs' investment
activity could be conservative under a recovery in their profits. As for firms' financing activity, it is
assumed that each firm will raise funds to maintain 10 percent larger cash reserves at the end of
each period (as a "precautionary level") than at the end of fiscal 2019 due to the heightened profit
uncertainty.!® Itis assumed that, if cash reserves fall below this precautionary level due to a decline
in operating cash flows, firms will take out additional loans while reducing the outstanding amount
of loans if cash reserves exceed the precautionary level. Firms are assumed to prefer effectively
interest-free loans, up to the maximum eligible amount for fiscal 2020, as a means of their financing.

16 For each firm size group, the actual level of operating profits in the first half of fiscal 2020 is used as the starting
point; the assumed profits for firms of all sizes in each period are then proportionally allocated based on sales in
fiscal 2019 to obtain the assumed future profits for each firm size group. The assumed operating profits of SMEs
overall in fiscal 2023 obtained based on this procedure are slightly higher than in fiscal 2019. Moreover, it is
assumed that SMEs' operating profits in each industry through fiscal 2023 generally return to a level slightly higher
than that of fiscal 2019.

17 The assumed future operating profits of individual firms are based on the actual level of operating profits in fiscal
2019 as the starting point, and the operating profits by industry for each period are allocated using fiscal 2019 sales
and the heterogeneity across firms in that industry. For the inter-firm heterogeneity in operating profits, the inter-
firm heterogeneity among large firms as shown in Chart 1V-1-5 is used for reference. Specifically, the distribution of
the deviation of operating profits (relative to sales in the previous year) of large firms from the average within the
industry is calculated; assuming that the heterogeneity is identical for SMEs, changes in the heterogeneity between
fiscal 2019 and fiscal 2020 are then incorporated into the model.

18 Using the Financial Statement Statistics of Corporations by Industry, Quarterly, to examine SMEs' cash reserves
in the first half of fiscal 2020, these increased by about 10 percent compared to fiscal 2019 in almost all industries.

40



Otherwise, they rely on regular loans from financial institutions without public guarantee. From fiscal
2021 onward, it is assumed that balance sheet adjustment to meet the target is carried out through
an adjustment in borrowing from financial institutions without public guarantee. Meanwhile, it is
assumed that firms will start making interest payments in fiscal 2023 on effectively interest-free
loans executed in fiscal 2020.

Regarding the government's measures to support corporate financing, several changes have been
made since the release of the previous Report, in response to the resurgence of COVID-19 since
autumn 2020. To name a few, the deadline for applications for effectively interest-free loans has
been extended to the end of fiscal 2020 and the maximum amount has been raised (from 40 million
yen to 60 million yen), the employment adjustment subsidies program has been expanded, support
for restaurants in response to shortening business hours (cooperation fees for shortening business
hours) has been established, and support for SMEs in response to the state of emergency (one-off
support payments) has been introduced (Chart I\V-1-8). The analysis in this Report therefore also
takes into account the impact of these various support measures based on actual government
expenses (Chart IV-1-9).1° As in the previous Report, with regard to support measures, the
analysis focuses only on cash payments and effectively interest-free loans and does not
incorporate government contingency funds for COVID-19 for which the purpose has not yet been
decided as of the beginning of March 2021, or government budgets for fiscal 2021 and beyond.

Chart IV-1-8: Overview of measures to support corporate financing

. Fiscal expenses
Major measures to support P

) . Overview of measures and total size of
corporate financing
measures
Subsidies for sustaining businesses Cash payments for SMEs and sole proprietors (up to 2 mil. yen) 5.7 tril. yen
Rent assistance subsidies Cash payments for supporting rent payments (up to 6 mil. yen) 1.2 tril. yen
Expansion of employment adjustment Subsidy rates increased for leave allowance (up to 100%) 4.1 tril. yen

Cash subsidies program, etc.

payments Cash payments for restaurants, etc. that cooperate with local
Cooperation fees for shortening business |governments' requests, such as shortening their business hours )
- - 1.9 tril. yen
hours during the second state of emergency (grants are delivered to
each prefecture)
One-off support payments Cash payments for SMEs and sole proprietors during the 0.5 trl. yen

second state of emergency (up to 0.6 mil. yen)

Tax Special tax measures National and local taxes and/or social insurance contributions

measures |such as tax payment moratorium possibly deferred for one year Approx. 26 trl. yen

Effectively interest-free loans by

government-affiliated and private financial Interest subsidies provided to government-affiliated and private Approx. 110 tril.

institutions financial institutions yen
Financial Crisis response loans to med|um-_s.|zed Long-term loans with preferential interest rates through Approx. 10 tril.
and large firms by government-affiliated S ) L
measures |, I government-affiliated financial institutions yen
financial institutions
Equity support by government-affiliated  |Equity support, mainly through subordinated Approx. 12 tril.
financial institutions and funds loans and capital injections yen

Note: Based on announcements by the government until end-February 2021. "Fiscal expenses" includes the expenses from
contingency funds and announced budget diversions.
Source: Cabinet Office; Ministry of Economy, Trade and Industry; Ministry of Finance.

19 Specifically, using the Economic Census for Business Activity and the Unincorporated Enterprise Survey to
measure the number of firms of each size, etc., the total amount of cash payments to SMEs is estimated based on
actual government expenses. SMEs are then ordered in terms of their percentage decline in sales (from largest to
smallest) and it is assumed that SMEs receive cash benefits in that order up to the total estimated amount of cash
payments to them.
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Chart IV-1-9: Assumptions on major measures to support corporate financing for
medium-term simulation

Assumptions for calculating amounts of each firm's subsidies and borrowing

Each eligible firm receives the amount equivalent to the decrease in sales during fiscal 2020 from the previous year (up to 2
mil. yen). The amount is received from firms with a larger rate of sales decrease during fiscal 2020 in order until the total
amount reaches the fiscal spending for SMEs, which is estimated by the BOJ.

Subsidies for sustaining
businesses

Each eligible firm receives the amount calculated by multiplying the amount of its rent payments for 6 months by its subsidy;
rate (up to 6 mil. yen). The monthly rent payments are calculated by using rental fee payments and estimated real estate
Rent assistance subsidies |share in the payments by industry. The subsidy rate is set depending on the amount of monthly payments (2/3 for 0.75 mil.
yen or less, and 1/3 for over 0.75 mil. yen). The amount is received from firms with a larger rate of sales decrease during
fiscal 2020 in order until the total amount reaches the estimated fiscal spending for SMEs.

Expansion of employment |Eligible firms are the same as "Subsidies for sustaining businesses." Each eligible firm receives the amount proportional to
adjustment subsidies the product of their rate of sales decrease and labor costs. The total amount matches the estimated fiscal spending for
program SMEs.

Each eligible firm in the food services industry receives the amount calculated by multiplying the number of stores by 3.54

Cooperation fees for mil. yen. The number of stores is estimated by using average sales per store. The amount is received from firms with a
shortening business hours |larger rate of sales decrease during fiscal 2020 in order until the total amount reaches the estimated fiscal spending for
SMEs.

Each eligible firm belonging to industries such as accommodation receives the amount equivalent to a quarter of the
decrease in sales during fiscal 2020 from the previous year, which is assumed to be equivalent to the decrease in sales
from January to March 2021 (up to 0.6 mil. yen). The amount is received from firms with a larger rate of sales decrease
during fiscal 2020 in order until the total amount reaches the estimated fiscal spending for SMEs.

One-off support payments

Every firm borrows the amount required to meet the assumption on its cash reserve even after it receives the above cash

Effectively interest-free loans payments (up to 60 mil. yen).

Note: Each fiscal expense for SMEs is estimated using information such as actual payment amounts and budget amounts as
at February 2021.
Source: Cabinet Office; Financial Services Agency; Ministry of Economy, Trade and Industry; Ministry of Finance; Ministry of
Health, Labour and Welfare.

b. Simulation results

Based on the assumptions just described, changes in the liquidity and creditworthiness of individual
firms with and without the support measures are simulated. Furthermore, the impact of these
changes on the PD through fiscal 2023 is evaluated.

Starting with current profits, half of SMEs would be making losses in fiscal 2020 if there were no
support measures.?° With the support measures, the share of SMEs making losses is contained
to about 7 percentage points higher than in fiscal 2019 due to the effect of cash payments. However,
in fiscal 2021, the share increases by another 3 percentage points, partly because it is assumed
that the economy improves only moderately (left panel of Chart 1V-1-10).2! The share of SMEs

20 With regard to the estimation of profits, in the short-term simulation in the previous Report, the assumed sales
and expenses for fiscal 2020 were estimated separately, given that the forecasts for fiscal 2020 in the Tankan
(Short-Term Economic Survey of Enterprises in Japan) and other statistics may not have fully incorporated the
impact of COVID-19. On the other hand, because there is greater uncertainty regarding the relationship between
sales and expenses in the medium-term estimations, the approach adopted in this Report is to directly estimate
profits using the relationship between corporate profits and GDP, since this relationship is more stable in past data.
Compared to the previous Report, the increase in the share of firms making losses is more limited. This suggests
that the extent to which firms have cut their costs has pushed up their profits relative to the estimates in the previous
Report, which is consistent with observed figures for the first half of fiscal 2020 in the Financial Statement Statistics
of Corporations by Industry, Quarterly, and the latest forecasts for fiscal 2020 in the Tankan. Moreover, it is also
consistent with the results of various statistics showing that the expected sales decline for fiscal 2020 is not as large
as represented in the forecasts in the previous Report.

21 In the simulation here, for simplicity, cash payments are incorporated into current profits. Operating cash flow is
the sum of current profits (including cash payments) and depreciation.
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making losses then gradually declines, so that by fiscal 2023 it is back at the comparable level in
fiscal 2019.

Turning to the share of firms facing capital shortages, if there were no support measures, the share
would increase gradually, as the share of firms making current losses would remain high in fiscal
2021 and beyond (middle panel of Chart 1V-1-10). However, taking the support measures into
account, the increase in the share of firms facing capital shortages remains relatively limited from
fiscal 2020 onward.

Looking at firms facing potential cash shortages -- i.e., those with cash reserves that are insufficient
to cover their negative operating cash flow -- the share of such firms would increase by about 5
percentage points in fiscal 2020 compared to fiscal 2019 in the absence of the support measures.
However, once the support measures are taken into account, the share increases only by around
1 percentage point as a result of the cash payments (right panel of Chart IV-1-10). Yet, even when
the support measures are taken into account, there remain a fair number of firms that still have a
negative operating cash flow, so that the share of firms facing potential cash shortages will not fall
to the level of fiscal 2019.

Chart IV-1-10: Simulation results
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Note: Firms facing cash shortages are defined as firms whose net operating cash outflow during the year exceeds their cash
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Next, a PD model is used to conduct a dynamic simulation of how the default rate of SMEs would
evolve during the simulation period due to the changes in their financial bases both in terms of
liguidity and creditworthiness. 2> In this model, the PD increases as both liquidity and
creditworthiness deteriorate when firms' operating cash flow decreases due to COVID-19. The
channels through which support measures affect the PD can be summarized as follows. First, an

22 The PD model is estimated in the same way as in Box 4 of the previous Report, using whether a firm defaults
(within one year) as the dependent variable and the cash surplus/shortage ratio, the leverage ratio, the borrowing
interest rate, and the interest coverage ratio as explanatory variables. As in the previous Report, the PD model
takes the amount of cash reserves at the beginning of fiscal 2020 plus the amount of effectively interest-free loans
executed in fiscal 2020 into account when calculating the numerator of the cash surplus/shortage ratio in fiscal 2020.
For firms facing a capital shortage, the denominator of the leverage ratio (total assets) is smaller than the numerator
(outstanding amount of funding); hence, additional borrowing will reduce the leverage ratio in the calculation.
Therefore, in the PD model in this Report, the denominator of the leverage ratio is changed from total assets to the
sum of total assets and the outstanding amount of funding in the previous fiscal year.
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increase in cash flow through cash payments and borrowing boosts the stock of cash reserves,
and this improvement in firms' liquidity pushes down the PD (Chart 1V-1-11). In addition, cash
payments have the effect of further pushing down the PD in subsequent years through a reduction
in firms' financial leverage (leverage ratio). On the other hand, an increase in borrowing will push
up the PD through an increase in leverage ratios and a decrease in debt repayment capacity (the
interest coverage ratio, ICR).23 It should be noted that, however, assuming that interest subsidies
on effectively interest-free loans will be provided for three years, this will temporarily help to lower
the PD through lower (average) borrowing rates but will then contribute to a higher PD through
higher interest payments in fiscal 2023 when this effect turns off.

Chart IV-1-11: Transmission mechanism in PD model
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First, looking into the PD of SMEs as a whole in the absence of support measures, the model
suggests that the PD increases by about 30 bps in fiscal 2020, mainly due to changes in firms'
liquidity. The upward pressure on the PD through changes in liquidity subsequently disappears in
fiscal 2022 as corporate profits improve and the severity of the firms' liquidity conditions gradually
eases. However, the increase in borrowing in fiscal 2020 to ease the negative impact of COVID-19
on firms' liquidity leads to a deterioration in firms' debt repayment capacity in subsequent years,
pushing up the PD through changes in firms' creditworthiness. The increase in the PD gradually
becomes smaller, but the deterioration in creditworthiness leads to a higher PD throughout the
simulation period (Chart 1V-1-12).

On the other hand, when the support measures are taken into account, the PD due to changes in
firms' liquidity in the simulation falls substantially in fiscal 2020 due to the improvement in firms'
liquidity as a result of cash payments and effectively interest-free loans. Subsequently, until fiscal
2023, the PD hardly increases compared to fiscal 2019. This is because the strong impact of the
fiscal 2020 support measures remains, underpinning funding in fiscal 2021 and 2022 and
restraining additional borrowing. Furthermore, the interest subsidies for effectively interest-free
loans exert downward pressure on the PD by preventing an increase in interest payments until
fiscal 2023. In fiscal 2023, however, when interest subsidies for effectively interest-free loans end,

23 The contribution of the cash surplus/shortage ratio to changes in the PD is categorized as the contribution of
changes in liquidity, while the contributions of the leverage ratio, the borrowing interest rate, and the ICR are
categorized as the contribution of changes in solvency.
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the PD increases slightly through a change in firms' creditworthiness caused by the increase in
interest payments.

For the face-to-face services industry, which has been heavily influenced by COVID-19, the PD is
pushed down temporarily in fiscal 2020. However, in subsequent years, both firms' liquidity and
creditworthiness decline as the effects of support measures gradually turn off, pushing up the PD,
since the recovery in demand is assumed to be gradual (Chart IV-1-13).?* In other industries,
improvements in both liquidity and creditworthiness act to push down the PD as firms reduce loans
outstanding on the back of a recovery in corporate profits. In fiscal 2023, when interest subsidies
for effectively interest-free loans end, the decline in the PD becomes smaller due to a deterioration
in firms' creditworthiness.

Chart IV-1-12: Decomposition of the deviation Chart IV-1-13: Decomposition of the deviation
of PD (all industries) of PD (by industry)
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The above analysis shows that the various measures to support corporate financing introduced in
fiscal 2020 are considered to have a substantial impact in terms of reducing the overall PD of SMEs
over the next three years. It should be noted, however, that the results greatly depend on the
assumptions regarding developments in corporate profits at the macro-level, firms' investment and
financing behavior, and the heterogeneity in profits across industries and firms. Since there is
substantial uncertainty regarding these issues, the quantitative results of the analysis should be
interpreted with a considerable degree of latitude. With this in mind, the above results suggest that,
depending on future developments in the recovery of profits, the heterogeneity in SMEs' PD across
industries and firms may become more pronounced going forward. Financial institutions will need
to take this into account, carefully assess the sustainability of borrower firms' business, provide
effective support tailored to borrowers' needs, and make appropriate provisions as necessary.

24 Another factor contributing to changes in the PD is changes in financial institutions' credit portfolios ("portfolio
change factor" in Charts IV-1-12 and IV-1-13). For example, assuming that differences in the extent to which firms
in the face-to-face services industry are affected by COVID-19 continue to be observed, firms in relatively healthy
financial positions will repay existing loans and be stripped from financial institutions' credit portfolios, leading to an
increase in the PD.
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B. Overseas credit risk

The outstanding amount of Japanese banks' overseas loans, mostly originated and held by major
banks, remains at a near-record level (Chart IlI-1-22).

As seen in Chapter lll, the quality of Japanese banks' overseas loan portfolios has remained high
on the whole. However, the number of loan downgrades increased in the first half of fiscal 2020,
especially in project finance and object finance loans, where non-investment grade (non-IG) loans
have traditionally been more prevalent than corporate loans (Chart 111-1-23). As the pace of
recovery in firms' business performance is highly uncertain, particularly in industries that have been
severely affected by the spread of COVID-19, it is likely that these industries and the products
mentioned here will continue to require particular attention in terms of credit management.

Against this background, this section starts by reviewing the situation of corporate loans, which
account for 80 percent of Japanese banks' overseas lending, and then examines the risks related
to project finance and aircraft finance loans, where downgrades are currently increasing, using
project- and aircraft-level granular data.

Corporate loans

The industry composition of Japanese banks' overseas corporate loans was more or less
unchanged as of September 2020, but the rating composition has deteriorated somewhat from the
end of March 2020, with the percentage of investment grade (IG) loans at slightly less than 70
percent (Chart IV-2-1).

Chart IV-2-1: Overseas corporate loans outstanding
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Looking at corporate bond default rates by industry in the second half of 2020, the default rates in
many industries has declined compared to the first half of 2020. However, the decline in the second
half of 2020 is smaller than the increase in the first half, and the rate remains higher than in the
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second half of 2019, especially in retail, consumer services, and energy (Chart 1V-2-2). Default
rates generally remain low and have not increased significantly in industries where Japanese banks
have relatively large amounts of loans outstanding, with the exception of energy, although they
have recently increased somewhat in basic materials, construction and real estate, and electricity
and gas.

In the market as a whole, the rate of downgrades from IG to non-IG and the default rate of non-IG
corporate bonds also increased throughout 2020 but remained at low levels compared to past
episodes when defaults increased significantly, such as during the GFC in the latter half of the
2000s (Chart IV-2-3).

Chart IV-2-2: Default rates of corporate bonds Chart IV-2-3: Default rates of corporate bonds

by industry
9 % 9 %
--------- H2 2019
8 1 —o—H12020 87
7 H22020 7
6 T 6 4
5 = 5
4 4 4 4
3 1 3 A
2 A 2
14 S T 1
0 T T T T T T T T T T | 0+ T T T T T T T
g T & & 2 8 B 8 &£ @& 2 8cysgs 90 95 00 05 10 15 20
S v & g £ £ g = £ © @ &
g ¥ © & 8 % & 8 ¢ B ¢ S Default rates of non-IG corporate bonds
L — < o
2 cE £ & 2 E § S 9 2 e Downgrade rates from IG to non-IG
: i3 slges
2 5§ IS § § S % & Note: The reference period is 2 quarters. Latest data as at
S o s o c @ 8 July-December of 2020.
O 2 T g u S Source: Moody's.
© 2 c S =
0 = 9 = [
8 © ¥ 2
2 5 3
b 3 °
£
= [

Note: Energy covers oil and natural gas development.
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As described above, the overall quality of Japanese banks' overseas corporate lending has
remained high, despite a slight increase in the number of downgrades. The reason is that industries
for which business performance has deteriorated significantly due to the relatively strong impact of
the spread of COVID-19 account for a small share of such lending. However, in some industries,
such as energy, default rates are still higher than before the COVID-19 outbreak, and there is
considerable uncertainty about the future course of the spread of the disease and the outlook for
overseas economies; thus, it is necessary to continue to monitor developments in creditworthiness.

Project finance loans

Japanese banks have been expanding their project finance loans since the latter half of the 2000s.
In particular, since the GFC, they have actively increased the amount of loans outstanding, while
financial institutions in Europe and the United States have shrunk their project finance business.
Currently, the number of projects in which Japanese banks have acted as lead banks accounts for
about 20 percent of project finance loans overall (Chart IV-2-4). The industry composition of project
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finance loans arranged by Japanese banks resembles that of other banks; i.e., electricity,
infrastructure, and "oil and gas, etc." make up the majority. More precisely, "oil and gas, etc.”
accounts for a relatively large share and infrastructure for a relatively small share.

Chart IV-2-4: Arranged amounts of project finance
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The default rate for project finance loans is within the same range as the default rate for corporate
bonds with the same rating (Chart IV-2-5). However, the recovery rate -- i.e., 1 minus loss given
default (LGD) -- is around 80 percent, which is considerably higher than that for corporate bonds
with the same rating (around 40 percent) and somewhat higher than that for corporate loans with
the same rating (around 70 percent). Moreover, in the case of loans where losses have occurred,
the recovery rate for electricity- and infrastructure-related loans is quite high, whereas the recovery
rate for loans related to "oil and gas, etc." is relatively low (Chart IV-2-6).

Chart IV-2-5: Default rates by industry Chart IV-2-6: Share of projects with losses and
recovery rates by industry
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Project finance loans are non-recourse loans to special purpose vehicles (SPVs), which are entities
that manage such projects, and, in principle, only the value of the SPV's assets and future cash
flows are used as repayment sources. As the business of SPVs is limited to project-specific ones
such as construction and operation of predetermined facilities, their performance is highly
dependent on the profit environment of the project. For this reason, compared to corporate loans,
SPVs often involve various liquidity and credit enhancements that help to limit losses in the event
of default. These enhancements include commitment lines, product off-take price guarantees by
sponsors including parent companies, and debt guarantees.

Given their track record of recovery and structural resilience described above, the risk associated
with project finance loans from an overall perspective is likely to be relatively limited compared to
corporate loans with the same rating. In addition, it is worth noting that project finance loans
arranged by Japanese banks tend to have a larger number of sponsors, which generally implies
stronger credit enhancements than those arranged by other banks.

Unlike credit guarantees provided mainly by financial institutions, credit enhancements such as
completion guarantees for construction projects and off-take price guarantees for products require
project-specific specialization. Therefore, it is not unusual for such credit enhancements to be
provided by the parent company of the project or other firms in the same industry. In fact, project
finance loans by Japanese banks include, to a certain degree, credit enhancements by the parent
company (Chart IV-2-7). This means that, in the case of oil and gas projects, for example, if crude
oil prices remain low for a prolonged period, not only will this impair the value of the project, it will
also impair the business performance of the parent company at the same time. Therefore, there is
a potential risk that the credit enhancement obligations may not be fully met and the recovery rate
may decline. For details, see Box 4.

Chart IV-2-7: Sponsor structure of project finance
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Moreover, the possibility of a significant decline in future crude oil demand has been pointed out,
due to the fact that countries are prompting a shift toward a low carbon economy (Chart IV-2-8). A
simulation result shows that both the default and recovery rates of oil and gas project finance loans
deteriorate as the price of crude oil declines (Chart IV-2-9). In monitoring project finance loan-
related credit risk, it is necessary to keep in mind that this structural change in crude oil demand
may happen faster than expected, which would lead to a deterioration in the cash flow-generating
capacity of projects themselves, as well as in the financial conditions of parent companies.
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Chart IV-2-8: Long-term outlook for crude Chart 1V-2-9: Probabilities of default and recovery
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Aircraft-related object finance loans

Lastly, credit risks of aircraft financing loans, which account for a large share of object finance loans,
are examined. Global air passenger demand has grown more or less steadily despite temporary
setbacks in the wake of the 9/11 terrorist attacks and the GFC (Chart IV-2-10). However, due to
the spread of COVID-19, it experienced a significant decrease in 2020, shrinking to the level seen
in 1999. As pointed out in the previous Report, this is the first time that the air transportation industry
has experienced such a sharp and simultaneous global decline in demand. Going forward, some
experts are of the view that the industry will not recover to the level seen in 2019 until around 2024.

At this point in time, however, the flight schedules for 2021 of airlines worldwide? are below 2019
levels by only a little more than 10 percent, and significant capacity reductions, such as reductions
in flight numbers and the elimination of routes, have not yet materialized. The scheduled flight
capacity for 2021 as of January 2021 seems to exceed by about 40 percent the flight capacity
estimated based on the relationship between passenger demand and actual flight capacity from
2004 to 2019.

Consistent with this, the number of passenger aircraft owned by airlines, leasing companies, etc.
in 2020 did not decline much, as the number of aircraft retired remained at the same level as in
previous years, although the number of new aircraft deliveries decreased. Under these
circumstances, about 30 percent of the passenger aircraft in service are now on standby or in
storage, and the price of used aircraft seems to have fallen by about 15 percent on average

25 The scheduled flight capacity for 2021 (as of January 2021) in Chart IV-2-10 is the aggregate of flight schedules
published by airlines as of that date. Actual flight capacity will be adjusted from scheduled capacity, such as through
flight cancellations based on reservations as the flight date approaches. Therefore, the expectation is that actual
flight capacity in fiscal 2021 will converge to a level close to the projected values. The purpose of the chart is to
gauge the extent of surplus capacity, which is the premise of determining scheduled capacity through the
comparison of scheduled capacity and estimated flight capacity.
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compared to the end of 2019 (Chart IV-2-11). Price declines were particularly pronounced for large
aircraft and relatively old small aircraft, exceeding 30 percent in some cases, as some airlines
hurried to replace such aircraft so as to meet the conditions for moving toward a low carbon
economy ahead of applying for government support. The rate of decline in the prices of passenger
aircraft owned by aircraft leasing companies financed by Japanese financial institutions and
passenger aircraft for which Japanese banks have provided non-recourse loans is deemed to be

around the market average as a whole.

Chart IV-2-10: Trends and outlook of demand and
capacity for air transportation
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Chart IV-2-11: Price declines of used
passenger aircraft
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Going forward, if the prices of used passenger aircraft decline further, Japanese banks may not be
able to recover their entire exposure to non-recourse loans for aircraft financing in the event of
default. Furthermore, the aircraft manufacturing industry will also be affected in the form of reduced
demand for new aircraft, and thus future developments warrant attention.

C. Market risk associated with securities investment

Japanese financial institutions have been actively investing in overseas credit products and
investment trusts since before the COVID-19 outbreak in order to secure profits under the
prolonged low interest rate environment. Meanwhile, the importance of NBFIs such as investment
funds in financial intermediation activities has been growing overseas. At the outbreak of the
disease, when the market became volatile toward the end of March 2020, these entities faced
pressure from rapid outflows of funds and margin requirements. This triggered a rapid drying up of
liquidity in various financial instruments, as well as a rise in the U.S. dollar funding premium, which
greatly destabilized international financial markets. Under these circumstances, many financial
institutions saw price declines in their securities holdings and breached various risk management
limits, such as loss limits. As markets subsequently regained calmness, due in part to the effects
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of large-scale policy measures, the impact on Japanese financial institutions' realized gains/losses
on securities holdings overall remained limited.

In response to these developments, Japanese large financial institutions in particular have become
increasingly cautious about investing in overseas credit products and investment trusts. However,
there has been no change in the basic picture that financial institutions put emphasis on risk-taking
through investment in securities in order to secure profits. Recently, the substantial improvement
in market conditions and the rise in deposit inflows against the backdrop of the increase in fiscal
spending appear to have begun to have an impact on their investment stance. Against this
background, this section examines the market risks associated with financial institutions' securities
investment.

Yen interest rate risk

The amount of interest rate risk associated with the yen-denominated bond investments of financial
institutions reached a peak in fiscal 2012 and then started to decline until bottoming out in fiscal
2017, after which it started to increase again and recently jumped to a new peak, registering the
highest level since records began in fiscal 2002 (Chart 1V-3-1).26 Before the COVID-19 outbreak,
the increase in the amount of risk was driven by the lengthening of the duration of bond portfolios,
mainly by regional financial institutions, in order to compensate for the decline in profits from high-
coupon bonds, which these institutions held large amounts of and were on redemption. While this
trend has continued, the increase in the amount of risk recently has been driven by the rise in the
outstanding amount of bond investments at all types of financial institutions, partly due to the
increase in the inflow of deposits against the backdrop of increased fiscal spending (Charts IlI-1-

Chart IV-3-1: Interest rate risk associated with yen-denominated bondholdings among financial institutions
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core capital for domestic banks from fiscal 2013 onward, and Tier 1 capital for internationally active banks and
domestic banks before fiscal 2012 and fiscal 2013, respectively (excluding the transitional arrangements related to
the Basel Ill framework). Unless otherwise noted, subsequent charts are based on the same definition.

Source: BOJ.

26 In Chart IV-3-1, changes in the economic value of bondholdings are calculated assuming a parallel shift in the
yield curve in which the interest rates for all maturities rise by 1 percentage point. One of the interest rate risk
scenarios assumed in the FSA's public notice about interest rate risk in the banking book (IRRBB) employs an
upward parallel shift of 1 percentage point.
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Chart IV-3-2: Deposits outstanding by type of depositor
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25 and IV-3-2). Looking at the ratio of the amount of interest rate risk associated with yen-
denominated bond investments to the amount of capital by type of financial institution, this ratio
has risen to around 10 percent for major banks, around 20 percent for regional banks, and around
30 percent for shinkin banks. Moreover, the heterogeneity in the ratio among financial institutions
has been increasing, especially among regional banks and shinkin banks.

If a part of the recent increase in deposits is calculated as, similar to normal deposits, an increase
in sticky core deposits, the yen interest rate risk in the entire banking book is smaller than that for
bond portfolios (Chart 1V-3-3). However, there is uncertainty regarding the stickiness of the deposits
that have flowed in due to the recent increase in fiscal spending, and close attention needs to be

Chart IV-3-3: Yen interest rate risk among financial institutions
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paid to future developments.?’

Foreign currency interest rate risk

The amount of interest rate risk associated with foreign currency-denominated bond investments
for major banks is more or less unchanged since March 2020, when they sold foreign currency-
denominated bonds in response to the fall in overseas interest rates. Meanwhile, the amount for
regional banks has been on an uptrend that reflects the continued increase in their amounts
outstanding. The ratio of the amount of interest rate risk associated with foreign currency-
denominated bonds to the amount of capital generally has been limited to about 10 percent for
major banks and 5 percent for regional banks (Chart 1V-3-4).28 As for regional financial institutions,
overseas interest rate risk is the main risk factor for about 25 percent of their investment trust
holdings, as will be described later. Thus, attention is warranted on the continued importance for
regional financial institutions to manage their foreign currency interest rate risk, including that
associated with investment trusts.

Chart IV-3-4: Interest rate risk of foreign currency-denominated foreign bonds
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Market risk associated with stockholdings

The amount of market risk associated with stockholdings has hovered around its lowest level since
fiscal 2002, but it has increased somewhat recently due to a rise in stock prices since the market
turmoil in March 2020 and to a slowdown in the pace of decline in strategic stockholdings since the
COVID-19 outbreak (Chart 1V-3-5).2° The ratio of the amount of market risk associated with

27 In Chart IV-3-3, changes in the economic value of all assets and liabilities are calculated assuming a parallel shift
in the yield curve in which the interest rates for all maturities rise by 1 percentage point. When the average remaining
maturity of assets is longer than that of liabilities, a widening maturity mismatch (the difference between the average
maturity of assets and liabilities) will amplify the interest rate risk. The estimation of changes in value here includes
only the interest rate risk associated with yen-denominated assets (loans and bonds) and liabilities, and yen interest
rate swaps (those of shinkin banks are not taken into account). In particular, it does not reflect the risk associated
with foreign currency-denominated assets or liabilities or that with off-balance-sheet transactions other than yen
interest rate swaps.

28 The FSA's public notice with regard to IRRBB sets an upward parallel shift as one of the scenarios for calculating
interest rate risk, assuming the changes in the interest rates of the U.S. dollar and the euro to both be 2 percentage
points. Similarly, the interest rate risk of foreign currency-denominated foreign bonds in Chart IV-3-4 is calculated
as the change in the economic value of bondholdings assuming a parallel shift in the yield curve in which interest
rates for all maturities increase by 2 percentage points.

2% In Chart IV-3-5, the market risk associated with stockholdings is calculated using VaR with a 99 percent
confidence level and a 1-year holding period. Volatility is calculated based on the observed data of the past 5 years.
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stockholdings to the amount of capital has been around 20 percent both for major banks and
regional banks. Market risk associated with stockholdings thus remains at a level that is large
enough to have a substantial impact on financial institutions' financial soundness and profits. A
further increase in market volatility can push up the market risk associated with stockholdings.
Financial institutions need to continue to make an objective assessment of the purpose and costs
of strategic stockholdings and control their exposure to the market risk associated with
stockholdings, including strategic stockholdings, within an appropriate range according to their
financial soundness.

Chart IV-3-5: Market risk associated with stockholdings among financial institutions
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Risk associated with overseas credit product investment

Overseas credit markets saw a sharp widening of spreads during the March 2020 market turmail,
but these subsequently have narrowed, due in part to the effect of policy actions by governments
and central banks as well as expectations for economic recovery driven by progress in vaccine
development. In the financial results of large financial institutions, improvement in unrealized
gains/losses associated with their overseas credit product investment has been observed.

The outstanding amount of overseas credit products held by Japanese financial institutions is
unchanged. Overall, the portfolio is managed cautiously against risks as 99 percent of CLOs held
by large financial institutions have been AAA-rated tranches, i.e., tranches with the highest credit
rating (Charts 111-1-30 and 11I-1-31). In terms of the quality of assets underlying CLOs, although the
default rate has risen since the start of the pandemic and has remained high overall, there has
been no significant change in the collateral adequacy ratio and interest payments capacity ratio.
The creditworthiness of the CLOs with high credit ratings appears to be generally stable.

It should be noted, however, that major adjustments in overseas credit markets in the future can
induce large losses for Japanese financial institutions. Specifically, a widening of credit spreads
could easily lead to unrealized losses as there is less room for a further decline in overseas interest
rates, which tend to contribute to netting out such losses. In addition, a further downgrading of
overseas credit products could lead to a decline in capital adequacy ratios at financial institutions
through an increase in risk assets and larger impairment losses. There is also a risk that, if it
becomes difficult to refinance CLOs and leveraged loans for some reason, for example, due to
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investors' more cautious stance, the default rates could increase sharply.®° Financial institutions
engaged in overseas credit product investment need to make efforts to continuously improve their
risk management by appropriately examining the overall functioning of overseas credit markets
while taking into account the developments in their own foreign currency funding liquidity, such as
the degree of dependence on market funding.3!

Other market risk including that associated with investment trust holdings

In recent years, regional financial institutions in particular have actively increased the weight of
investment trusts in their securities investment portfolios. The increase in investment trust holdings
was previously driven by investment trusts whose main risk factor is overseas interest rate risk, but
the recent pronounced increase is in investment trusts subject to a wide range of market risks, such
as those related to stocks, credit, real estate, and foreign exchange (Chart I1I-1-28).

Even after the COVID-19 outbreak, an increase has continued in holdings of multi-asset investment
trusts, which invest across multiple different asset types, such as domestic and foreign bonds and
stocks. Multi-asset investment trusts basically aim to enhance returns by rebalancing their portfolios
while controlling the risk of price declines within a certain range. Some of these trusts change their
asset allocation at a high frequency in response to market changes, making it difficult for financial
institutions to gauge and measure changes in the amount of risk in a timely manner. In addition,
there were some cases in which multi-asset investment trusts were not always successful in
diversifying risks in times of stress accompanied by large market volatility.

When financial institutions invest in investment trusts with complex designs, they should fully
understand their risk profiles and continue to improve their risk management frameworks through
risk quantification and close monitoring, and make practical and organizational plans for
contingency responses in the event of significant losses.

The impact of changes in global transmission channels of market shocks on the market
risk of Japanese financial institutions

Although the importance of NBFI entities, such as investment funds, in financial intermediation
activities in international financial markets declined once since the GFC, it has increased again in
recent years (Chart IV-3-6). In March 2020, markets were in turmoil as these entities faced pressure
from rapid outflows of funds and increased margin calls for additional collateral. Correspondingly,
many financial institutions in Japan breached various risk management limits such as loss limits
due to a fall in the prices of securities they were holding (Charts IV-3-7 and IV-3-8).

Markets have since regained calmness due to the effects of large-scale policy measures; however,
based on the experience, the Financial Stability Board (FSB), various standard-setting bodies, and
financial authorities of various countries recognize that fundamental measures may need to be taken
and have started discussions to address the vulnerabilities related to investment funds and other
entities.

30 For details, see Box 2 in the October 2019 issue of the Report.

31 For the current situation and challenges regarding Japanese financial institutions' risk management frameworks
for overseas credit product investment, see Financial System and Bank Examination Department of the Bank of
Japan and Supervision Bureau of the Financial Services Agency, "Developments in Overseas Credit Investment
and Lending by Japanese Financial Institutions: An Overview Based on the Joint Survey by the Bank of Japan and
the Financial Services Agency," Bank of Japan Review Series, no. 20-E-2, June 2020.
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Chart IV-3-6: Total global financial assets
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Chart IV-3-7: Net flows in bond funds and credit spreads during March market turmoil last year
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Chart IV-3-8: Deviation from the historical Value at Risk (VaR)
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Recently, Japanese financial institutions have been actively taking on market risk by investing in
particular in overseas credit products and investment trusts, in order to secure profits under the
prolonged low interest rate environment. On the other hand, overseas investment funds have also
been increasing their investment in Japan in recent years. As a result, the interlinkage of the
Japanese and overseas financial systems has strengthened, giving rise to structural changes in
global transmission channels of market shocks, so that the extent to which market risk faced by
individual financial institutions in Japan is amplified through the trading activities of overseas
investment funds and other entities has increased (see Box 5).

Financial institutions need to formulate and implement investment plans and risk management
policies that appropriately balance profitability and financial soundness, taking into account the fact
that the growing interlinkage between the Japanese and overseas financial systems is affecting the
nature of the market risks they face.

D. Foreign currency funding risk

In recent years, Japanese banks' foreign currency funding needs have increased substantially on
the back of the expansion of their overseas business. Their foreign currency funding tends to be
more dependent on market funding than their yen funding given their weak stable funding basis in
the form of retail deposits. Against this backdrop, Japanese banks have been making efforts to
increase the share of stable funding in the form of customer deposits, medium- to long-term FX
and currency swaps, and corporate bonds (Chart 1V-4-1). As a result, Japanese banks' "stability
gap," which is the difference between the amount of illiquid loans (=assets) and that of stable
funding (=liabilities) in their foreign currency balance sheets, has steadily been on an improving
trend (Chart 1V-4-2).

Currently, the amount of stable funding has exceeded that of illiquid loans and the negative stability
gap has widened. This can be attributed to an increase in customer deposits on the liability side
and a decrease in illiquid loans on the asset side. The increase in customer deposits is driven by
the increase in customers' cash reserves reflecting the massive fiscal spending and
accommodative monetary policies in many countries. In addition, Japanese banks have stepped
up their efforts to attract corporate deposits, such as by offering ancillary services including foreign
exchange transactions, which has also contributed to the current increase in deposits. The decline
in illiquid loans was mainly due to the shift in firms' main funding sources from bank loans to
corporate bonds, etc., reflecting favorable market financing conditions.

Chart IV-4-1: Major banks' foreign currency-denominated balance sheets
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Chart IV-4-2: Stability gap among major banks
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Under these circumstances, Japanese banks are becoming increasingly conscious of how to
balance the stability of their foreign currency funding with their cost control. This reflects the fact
that the overseas risk-free rate has fallen substantially and the yields of foreign currency assets
have declined. On the funding side, there are growing moves to reduce the use of highly stable but
relatively expensive market funding such as corporate bonds and medium- to long-term FX and
currency swaps. Some banks are reducing deposits collected at high cost in the past by revising
interest rates with a greater focus on profitability. Other banks, however, are instead stepping up
the provision of ancillary services to attract demand deposits from corporate customers, which tend
to be stickier and involve lower funding costs than market funding. On the investment side, there
are moves to curb the setting of new committed lines, which saw a sharp increase in drawdowns
in the spring of 2020, in order to ensure stability in the event of stress, and, with regard to existing
loans, to reduce the outstanding balance of less profitable loans.

While improving the profitability of overseas operations overall is an important challenge for
Japanese banks, improving the stability of foreign currency funding also continues to be crucial,
given the disruption in market funding in the spring of 2020. Japanese banks are expected to
continue developing frameworks for the timely collection of necessary data, so as to understand
customer characteristics, manage liquidity risks, and improve the efficiency of intra-group liquidity
management, as well as diversify their funding sources.

E. Risks posed by structural changes in the business environment

Lastly, this section addresses risks posed by structural changes in the business environment
surrounding financial institutions, focusing on recent developments and prospects regarding cyber
risk, climate-related financial risks, and interest rate benchmark reform.

1. Cyber risk

Cyber risk differs from the other risk categories already considered in this chapter in the following
respects: (1) financial institutions may be hit by a cyberattack that goes beyond, in terms of
technological aspects and scale, the self-defenses they have put in place, given the rapid
sophistication of cyberattacks; (2) a failure that takes place in a computer system of one financial
institution may instantaneously propagate to other financial institutions and to the entire financial
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system if a cyberattack is successful, since all financial institutions are linked through financial and
securities settlement networks, etc.; (3) data on the losses from cybercrime are scarce, since most
of these data rely on other data published by victims of cyberattacks; and (4) the quantification of
such a risk is difficult and, moreover, there remains a risk that the capital accumulation of individual
financial institutions for loss absorption may not be sufficient to internalize losses that arise from
negative network externalities.

The losses from cybercrime are rapidly increasing, with some estimates suggesting that they
amounted to about 1 trillion U.S. dollars worldwide in 2020.%? Based on data on insurance claims
paid by reinsurance companies, by type of damage, data breaches are the most frequently reported
in terms of the number of the incidents and account for the largest amount of losses.3® In Japan,
too, with the expansion of cloud computing and the spread of remote work, cyberattacks are
increasing and the nodes that cyberattacks aim to penetrate are becoming more diverse, which
likely increases the risk. For example, in relation to remote work, reflecting the increase in intrusion
routes other than emails, there have been cases where attacks may have been linked to the
exploitation of vulnerabilities in remote connections. In addition, both the number of fraudulent
online banking withdrawals of deposits and the losses involved have increased significantly since
2019. Currently, there have been cases of fraudulent withdrawals of deposits from banks that are
associated with cashless payment services and online securities transactions.

It is difficult to avert cyberattacks completely. Therefore, the focus is to limit the potential damage
as much as possible by preventing data breaches and avoiding the suspension of businesses by
enhancing "operational resilience" in advance. The concept of "operational resilience" refers to the
ability of a financial institution to deliver critical operations through disruption that makes it difficult
to perform business operations, including not only cyberattacks but also natural disasters and
computer system failures. The concept is developed with the recognition that it may be impossible
to completely protect against threats. Therefore, in addition to building defenses against threats,
robustness should be enhanced by preparing plans in advance to minimize any damage and by
regularly conducting vulnerability assessments and attack simulations to examine the effectiveness
of the plans.

The system infrastructure and information assets managed by financial institutions themselves also
require special attention, such as when financial institutions use external products and services for
the management of this infrastructure and these information assets. It is necessary to gather
information day-to-day on threats related to such products and services, and to respond promptly
in case of an incident, as reliance on them is unavoidable in performing business operations with
the advances in technological innovation. When using cloud services, the scopes of responsibility
of the financial institution and the cloud service provider need to be clarified in advance, and the
responsibilities within the scope of the cloud service provider needs to be properly managed within
the framework of vendor management.* Moreover, financial institutions need to be aware that
there are issues regarding the data governance of information assets, including personal data, not
only in terms of those held by themselves but also those managed by third parties, such as

32 This estimate is by McAfee, which estimates that global losses from cybercrime increased from 522.5 billion U.S.
dollars in 2018 to 945 bhilion U.S. dollars in 2020. For details, see the following webpage.
https://www.mcafee.com/enterprise/en-us/assets/reports/rp-hidden-costs-of-cybercrime.pdf.

33 According to data compiled by Willis Towers Watson. For details, see the following webpage.
https://www.willistowerswatson.com/-/media/WTW/Insights/2020/07/cyber-claims-analysis-report.pdf.

34 For details, see "Key Considerations for Risk Management in Using Cloud Services," Financial System Report
Annex Series, March 2021.
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outsourcing contractors, including cloud service providers, and partners involved in API
connections and cashless services.

2. Climate-related financial risks

With the growing concern over the social and economic impact of climate change, governments
and administrations in countries and regions around the world are accelerating efforts to deal with
climate change. Europe has decided to raise its reduction target for greenhouse gas emissions by
2030, while the United States has rejoined the Paris Agreement. Japan's government, too, has
announced its commitment to achieve net zero greenhouse gas emissions and become carbon
neutral by 2050. Against the backdrop of these global developments, financial experts in various
countries and regions have been conducting surveys, studies, and workshops on the risks climate
change could pose to the stability of the financial system, such as through damage to financial
institutions' assets (so-called climate-related financial risks).3® In addition, an increasing number of
authorities are considering establishment of climate-related stress testing and formulating
guidelines on climate-related financial risk management.

Climate-related financial risks are generally classified into two categories: physical risks and
transition risks. Physical risks are risks related to the physical damage caused by extreme weather
and environmental changes due to climate change and the impact of such damage, while transition
risks are risks related to the impact of environmental regulations and policy changes, or
technological innovations that may occur in the transition process to a low-carbon economy. An
example of physical risk is the impact of floods, which account for the majority of natural disasters
in Japan, on borrowers' financial conditions and the value of collateral due to an increase in the
number and severity of floods (see Box 6 for an examination of the impact of floods on firms'
financial conditions). Turning to transition risks, stricter regulations on greenhouse gas emissions,
for example, could have an impact on the value of financial institutions' loan and securities portfolios
by reducing the value of assets of industries and firms with high emissions.

There is a growing trend among Japanese financial institutions to assess such climate-related
financial risks and incorporate them into their business management. In line with the
recommendations of the Task Force on Climate-related Financial Disclosures (TCFD), which calls
for the assessment and disclosure of business risks and opportunities associated with climate
change, a growing number of financial institutions are attempting to assess the impact of physical
risks and transition risks on their business activities and disclose the results. Some financial
institutions have recognized climate-related financial risks as risks that could have a significant
impact on their business operations, have put in place control and execution structures involving
the board of directors and senior management, and have formulated guidelines with regard to
investments and loans in specific sectors where there is concern about the potential impact of
climate change.

Climate-related financial risks may need to be treated differently from traditional financial risks due
to the significant uncertainty associated with climate change and the impact of related policies and
technologies, as well as due to the long-term horizon that will materialize. Financial experts have
just started accumulating knowledge on how to quantitatively assess the associated risks, partly
due to a lack of available data. For financial institutions, it is important to examine how to assess

35 The Bank of Japan, too, held an international research workshop on climate-related financial risks on March 25
and 26, 2021. Academics from Japan and abroad -- as well as many participants from government institutions,
including central banks and financial supervisory authorities, international organizations, and financial
institutions -- presented their papers and discussed their efforts related to financial system-related measures.
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and manage the risks in their own loan and securities portfolios, and how to compile the necessary
data to do so, while gathering information on advanced initiatives in Japan and abroad to move
toward a carbon-neutral economy.

3. Interest rate benchmark reform

It is now little more than six months until the end of 2021, when the publication of yen LIBOR will
cease.®® As part of a market-wide effort to respond to the cessation of LIBOR, the Cross-Industry
Committee on Japanese Yen Interest Rate Benchmarks, for which the Bank of Japan acts as the
secretariat, recently announced the results of public consultations regarding the handling of existing
contracts using yen LIBOR and has been promoting the development of market practices for
transactions using overnight risk-free-rate (O/N RFR) compounding (Fixing in Arrears)®’ as the
replacement benchmark for yen LIBOR.®® In addition, the environment for a smooth transition is
being prepared, with the publication of production rates for term reference rates starting to be
released.®® In light of these developments in the market overall, individual entities such as financial
institutions, institutional investors, and business corporations will also need to make steady
progress in their transition until the end of 2021.

Under these circumstances, Japan's Financial Services Agency (FSA) and the Bank of Japan
conducted the Second Joint Survey on the Use of LIBOR (at end-2020) to examine financial
institutions' preparedness. In addition, in response to the announcement in the United Kingdom in
March 2021 that yen LIBOR setting would cease, the FSA and the Bank of Japan have jointly
announced for financial institutions in Japan and are deepening their dialogue with them.4°

Financial institutions are required to take proactive measures based on the "Roadmap to Prepare
for the Discontinuation of LIBOR" released by the Cross-Industry Committee.*!

36 In March 2021, the United Kingdom's ICE Benchmark Administration (IBA) -- the administrator of LIBOR --
announced that, with the exception of certain U.S. dollar LIBOR settings, LIBOR settings (based on the current
methodology referencing rates provided by panel banks), including yen LIBOR settings, will cease at the end of
December. Moreover, the United Kingdom's Financial Conduct Authority (FCA) expressed its intent to hold
consultations regarding the use of its authority to establish synthetic LIBOR settings (pseudo-LIBOR calculated
using market data). The synthetic LIBOR is expected to be time-limited and its use is also expected to be limited to
existing contracts that are particularly difficult to amend (“tough legacy" contracts).

87 O/N RFR compounding (Fixing in Arrears) is a method of calculating the relevant interest rate by compounding
on a daily basis the uncollateralized overnight call rate from the time when interest is applied in a financial
transaction to the time when the transaction is completed.

38 For details, see Cross-Industry Committee on Japanese Yen Interest Rate Benchmarks, "Final Report on the
Results of the Second Public Consultation on the Appropriate Choice and Usage of Japanese Yen Interest Rate
Benchmarks," November 2020, and "TONA (Fixing in Arrears) Conventions to Use in Loans," December 2020.

39 QUICK Corp., the entity responsible for calculating and publishing these rates, established a new company,
QUICK Benchmarks Inc., in January 2021. The new company announced that it would begin publishing production
rates on April 26, 2021.

40 For details, see the Strategy Development and Management Bureau and the Supervision Bureau of the FSA and
the Financial System and Bank Examination Department and the Financial Markets Department of the Bank of
Japan, "Response to the announcement on the end date of LIBOR panel publication and the announcement on the
intention to consult on the publication of synthetic yen LIBOR," March 2021.

41 The roadmap calls for the issuance of new loans and bonds referencing yen LIBOR to be ceased by the end of
June 2021 and a significant reduction in the amount of loans and bonds referencing yen LIBOR by the end of
September.
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V. Examination of the resilience of the financial system

This chapter examines the stress resilience of the financial system. To start with, financial
institutions' profitability and capital adequacy are analyzed, mainly based on information from their
financial reports through the first half of fiscal 2020. Financial institutions' profitability is a
determinant of their capacity to return profits to shareholders, etc., while their capital bases are
sources of their capacity to absorb losses. Financial reports through the first half of fiscal 2020
reflect to some degree the impact of the spread of COVID-19 in the spring of 2020 and of measures
to support corporate financing. However, they do not reflect the impact of the resurgence of COVID-
19 infections since the end of 2020 and a state of emergency declared in 11 prefectures.

Macro stress testing described at the end of the chapter examines whether financial institutions
have sufficient capacity to absorb losses under two severe downside scenarios; namely, a COVID-
19 resurgence scenario and a financial stress scenario. These scenarios reflect the financial
vulnerabilities and risks identified and examined in the previous chapters.

A. Financial institutions' profitability and capital adequacy

1. Profitability

Financial institutions' net income has been on a moderate downward trend (Chart V-1-1). Pre-
provision net revenue (PPNR) excluding trading income, which shows financial institutions' core
profitability, has continued to decline. This is due to the downward trend in domestic net interest
income caused by the shrinking of deposit-lending margins, as well as to continued low levels of
net non-interest income. Deposit-lending margins have continued to shrink, partly as a result of
ongoing severe competition (Charts 111-1-18 and I1I-1-19). However, in the first half of fiscal 2020,
financial institutions' net interest income, especially of major banks, increased due to a surge in
demand for funds as a result of COVID-19, which pushed up their PPNR. Credit costs had been
declining since the GFC, and thereby had been underpinning profits, but have been on an uptrend
in recent years. In the first half of fiscal 2020, credit costs increased mainly for major banks.

Chart V-1-1: Developments in and decomposition of net income
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Realized gains/losses on securities holdings have declined on the whole, with a decrease in
realized gains/losses on stockholdings due to stagnation in sales negotiations of strategic
stockholdings by major banks under the spread of COVID-19.

Operating efficiency

The adjusted overhead ratio (OHR), a measure of financial institutions' operating efficiency,
bottomed out in the mid-2000s for regional financial institutions and has been on an uptrend (i.e.,
operating efficiency has been falling) since then (Chart V-1-2). This is because, while overhead

Chart V-1-2: Adjusted OHR of regional financial institutions
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costs -- the numerator of the OHR -- have been on a downtrend, gross operating profits from core
business -- the denominator -- have been falling at an even faster pace. Financial institutions have
been making efforts to improve their operating efficiency since the GFC in various ways, such as
consolidating branches, reducing personnel and non-personnel expenses, and diversifying
revenue sources by increasing net non-interest income. However, these efforts have not been
sufficient to offset the decline in net interest income reflecting medium- to long-term structural
factors such as the declining population. The dispersion of the adjusted OHR of individual financial
institutions has been growing in recent years, with the median of the distribution increasing as a
trend (Chart V-1-3).
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Chart V-1-3: Distribution of adjusted OHR of regional financial institutions
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2. Capital adequacy

The capital adequacy ratios of financial institutions have been sufficiently above the regulatory
requirements for all types of banks, although their levels have been on a downtrend in recent years
as their retained earnings have been growing at a slower pace than their risk-weighted assets
(Charts V-1-4 and V-1-5).%? In the first half of fiscal 2020, the capital adequacy ratios of
internationally active banks have somewhat picked up, mainly due to the rise in stock prices, while
those of domestic banks are more or less unchanged. Meanwhile, the capital level of the financial
system as a whole is adequate relative to the amount of various types of risk financial institutions
take, and financial institutions have sufficient loss absorption capacity (Chart V-1-6).43

However, it warrants attention that the median of the price-to-book ratios (P/B ratios) of Japanese
listed banks has generally remained below 1 since the early 2000s, and it has fallen below 0.5 most
of the time since 2010 (Chart V-1-7). The downtrend in P/B ratios in large part can be explained by
the downward pressure on financial institutions' profits due to the low interest rate environment and
structural factors such as the declining population. The fact that P/B ratios are below 1 implies that
the stock market considers financial institutions' profitability as low and their capacity to absorb
losses to be below the book value of their capital when such institutions' business is valued at
market value.*

42 Internationally active banks and domestic banks are required to maintain a CET1 capital ratio of 4.5 percent and
a core capital ratio of 4 percent, respectively. Internationally active banks are also required to meet capital buffer
regulations designed to build up an additional buffer to prevent credit supply constraints under stress conditions.
The capital buffer regulations include the requirement of a capital conservation buffer of 2.5 percent, a
countercyclical capital buffer of 0 to 2.5 percent, and a capital buffer for global systemically important banks (G-
SIBs) of 1 to 2.5 percent or domestic systemically important banks (D-SIBs) of 0.5 percent. Banks are able to use
their buffers as necessary to maintain lending to the real economy. For details, see the "Newsletter on buffer
usability” released by the Basel Committee on Banking Supervision on October 31, 2019.

43 The same method and parameters (such as confidence level and holding period) are used for all financial
institutions in calculating the amount of risk they bear. Thus, the amount of risk presented here does not necessarily
match the amount of risk calculated internally by financial institutions themselves as part of their risk management
process.

44 See Chapter V and Box 5 in the April 2019 issue of the Report.



Chart V-1-4: Financial institutions' capital adequacy ratios
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Source: BOJ.
Chart V-1-5: Factors of changes in capital adequacy ratios
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Chart V-1-6: Risks borne and amount of capital by type of bank
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Source: BOJ.
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B. Macro stress testing

This section examines the sufficiency of financial institutions' capacity to absorb losses using macro
stress testing. It assesses the impact of a resurgence of COVID-19 infections and a substantial
adjustment in global financial markets on financial system stability and financial intermediation
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activities based on the financial vulnerabilities and risks identified and examined in the previous
sections.*5:46

In the previous issue of the Report, the risks associated with financial stability were deemed to
have arisen from the shock to the real economy against the backdrop of the continued impact of
COVID-19. Multiple scenarios that considered alternative developments in the spread of the
disease and the impact on the real economy and the reaction of markets were employed to examine
the robustness of Japan's financial system. Looking back at economic activity after the release of
the previous Report, the real GDP growth rate of domestic and overseas economies for the second
half of 2020 was above what was assumed in the baseline scenario of the macro stress testing in
the previous Report, as many countries managed to strike the right balance between preventive
measures against COVID-19 and improved economic activity.

However, there remains substantial uncertainty about developments in the spread of COVID-19
and their impact on the domestic and overseas economies, and the risks remain tilted to the
downside. In fact, since autumn 2020, some countries and regions have been forced to reintroduce
strict public health measures due to the resurgence of COVID-19 together with an emergence of
variants. In Japan, similarly, a state of emergency was declared in 11 prefectures, putting
downward pressure on the economy, especially on the face-to-face services industry. Attention
therefore needs to be paid to the risk that, combined with the vulnerabilities that have built up so
far, defaults might increase in the event of a resurgence in infections going forward.

The sentiment in global financial markets has improved and prices of risk assets, such as stock
prices, have risen. This reflects expectations that the global economy will continue to pick up and
corporate earnings will recover, due in part to positive developments regarding COVID-19 vaccines
and the expectation of additional fiscal stimulus measures in the United States. However, volatility
in the stock market is still relatively high due to continuing uncertainty, including with regard to the
developments in the spread of COVID-19. As pointed out in Chapter IV and Box 5, Japan's financial
system may be more susceptible to market shocks than in the past as a result of a strengthened
interlinkage with overseas financial systems. Thus, attention needs to be paid to the fact that, in
the event of a substantial and rapid adjustment in global financial markets, the spillover effects
could be material.

With these points in mind, the stress testing in this Report examines the robustness of Japan's
financial system, mainly focusing on the following two risks. The first is the risk that a resurgence
of COVID-19 infections, such as due to the spread of variants, impedes economic activity,
particularly in the face-to-face services industry, around the end of 2021. This is based on the
recognition that it is difficult to eliminate uncertainty regarding the pandemic completely and
associated downside risks remain. The second risk is that a substantial and rapid adjustment in
global financial markets, which could have a substantial negative influence on financial
intermediation activities, exerts further downward pressure on domestic and overseas economies.

45 The simulation utilizes the Financial Macro-econometric Model (FMM) developed by the Financial System and
Bank Examination Department of the Bank. For the basic structure of the model, see "The Financial Macro-
econometric Model (FMM, March-2020 Version): Overview and Recent Developments," Financial System Report
Annex Series, August 2020. The data used in the FMM analysis are at the macro or bank level and differ in
granularity from the analysis in Chapter 1V, which uses firm-level data. However, the FMM analysis takes the
analysis in Chapter IV into account in terms of the choice of variables in the credit risk model and the way in which
the effects of measures to support corporate financing are incorporated.

46 The stress testing targets 110 banks and 247 shinkin banks (accounting for approximately 80 to 90 percent of
total loans outstanding). The simulation period is from October-December 2020 through January-March 2024. The
major economic variables for the scenarios employed in the stress testing can be downloaded from the Bank's
website at https://www.boj.or.jp/en/research/brp/fsr/fsr210420.htm.
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As in the analysis in the previous Report, the impact of measures to support corporate financing
implemented so far are taken into account, such as the policy measures taken by the government
and the Bank of Japan as well as lending by financial institutions. It should be noted that, in both
scenarios, the effects of policy measures that had not been finalized by the time of preparing this
Report are not taken into account. The assumed scenarios are purely hypothetical and are
designed to effectively examine the stress resilience of financial institutions, as in stress testing
conducted in other jurisdictions. They represent neither the Bank of Japan's outlook for the future
economic and financial environment or asset prices, nor the likelihood of the outcome.

1. Macro stress testing scenarios and their rationale

Based on the risk recognition outlined above, three scenarios are employed for the stress testing
in this Report: a baseline scenario and two downside scenarios (a "COVID-19 resurgence scenario”
and a "financial stress scenario”) (Chart V-2-1).

Chart V-2-1: Scenarios for simulation
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Note: Long- and short-term interest rates evolve in line with the forward rates under the baseline scenario while they fall to the
lowest level observed until January 2021 under the downside scenarios.

The baseline scenario assumes that the real economy recovers in line with the average outlook by
research institutions and markets. The COVID-19 resurgence scenario assumes that COVID-19
resurges again around the end of 2021, which will also have a negative impact on financial markets.
The financial stress scenario assumes that market shock will trigger an adjustment in global
financial markets comparable to that during the GFC, which will exert further downward pressure
on the domestic and overseas economies through the negative influence on financial
intermediation activities.

Assumptions regarding the real economy

The baseline scenario is based on average forecasts of several research institutions and financial
markets as of March 2021. Namely, domestic and overseas economies, with the impact of COVID-
19 waning gradually, are likely to follow a moderate improving trend.

In this scenario, the real GDP growth in Japan and other countries is assumed to be pushed down
by the impact of the spread of COVID-19 until the January-March quarter of 2021; thereafter,
however, the pace of growth throughout the simulation period is assumed to stay above the
historical average, and the level of GDP at home and abroad is expected to recover (Charts V-2-2
and V-2-3).
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In the first downside scenario -- the COVID-19 resurgence scenario -- it is assumed that there is a
resurgence of COVID-19 infections in autumn and winter 2021 due to, for example, the spread of
variants. In this scenario, business activity is curtailed again, especially in the face-to-face services
industry including that of large firms. Specifically, it is assumed that the domestic and overseas
economies recover in line with the baseline scenario until the July-September quarter of 2021, but
that the real economy is then hit by an additional negative shock in the October-December quarter
of 2021 that slows down the pace of economic recovery. Since it is highly uncertain how much real
economic activity would decline in that case, it is assumed that real GDP growth in the October-
December quarter of 2021 falls to the same level as the average real growth rate during the two
periods when infections increased in Japan and abroad (in the case of Japan, the average real
GDP growth rate of the first half of 2020 and the January-March quarter of 2021). Under this
scenario, Japan's real GDP will recover to the level seen before the COVID-19 outbreak, around
the end of the simulation period (Charts V-2-2 and V-2-3). The scenarios for the different industries
and regions from the October-December quarter of 2021 onward take into account the
heterogeneity in their business conditions across industries observed in the first half of 2020, when
the COVID-19 outbreak put downward pressure on the economy.*’:48

Chart V-2-2: Economic scenarios for simulation (Japan)
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Source: Cabinet Office; Japan Center for Economic Research, "ESP forecast.”

47 Specifically, for the domestic credit cost estimation, as in the previous Report, the sales outlook by firm size and
industry weighted by loans outstanding of each bank type by firm size and industry are used as a proxy to represent
stress in financing. For the estimation of overseas credit costs, similar to the estimation of domestic credit costs,
sales by region (the United States, Europe, and Asia) and industry (manufacturing, consumer services, energy,
transportation, and others) are estimated. These estimates are then weighted by Japanese banks' overseas loans
outstanding by region and industry. Note that the sales outlook for the transportation industry, which in the previous
Report was included in "others," is estimated separately in this Report in order to refine the scenario.

48 In addition to corporate loans, the analysis here takes project and object finance loans into account. As described
in Section B of Chapter IV, in terms of Japanese banks' credit risk in their overseas corporate lending, there is a
growing need to pay more attention to developments in specific industries. In this regard, it will be necessary to pay
close attention to developments in borrowers' business performance, particularly those in industries that account
for a large amount of loans outstanding, when assessing the credit risk associated with Japanese banks' overseas
lending.
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Chart V-2-3: Economic scenarios for simulation (Overseas)
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Source: IMF; Japan Center for Economic Research, "ESP forecast."”

The second downside scenario, the financial stress scenario, assumes that, as the domestic and
overseas economies recover from the impact of COVID-19, there is a substantial and rapid
adjustment in global financial markets, which has a negative influence on financial intermediation
activities; namely, it leads to sluggish business fixed investment and widespread deterioration in
the employment and income situation in countries around the world. Specifically, the scenario
assumes a situation in which global financial markets experience a significant negative shock in
the April-June quarter of 2021 comparable to that during the GFC, which has a negative influence
on financial intermediation activities, putting downward pressure on the real economy at home and
abroad. In this scenario, it is assumed that, from the April-June quarter of 2021 onward, overseas
GDP growth follow a path similar to that during the GFC. For Japan's GDP growth, the results of a
model simulation are used. Specifically, the extent to which domestic economic activity would be
pushed down through the negative influence on financial intermediation activities of a shock similar
to the GFC is simulated in the model (Charts V-2-2 and V-2-3). This makes it possible to incorporate
the aspect of the increase in Japanese financial institutions' capital since the GFC, which has
helped to underpin financial intermediation activities.

The financial stress scenario is the most severe of the three scenarios, and the downward pressure
on domestic and overseas economies is more or less the same as that in the stress scenarios
employed by financial authorities in the United States and Europe in their stress testing. In this
scenario, Japan's economy does not recover to the level before the COVID-19 outbreak even at
the end of the simulation period (Charts V-2-2 and V-2-3).

Assumptions regarding the financial variables

The baseline scenario assumes that the impact of the major downturn in the domestic and overseas
economies in fiscal 2020 and currently available information on the outlook for the domestic and
international economies are appropriately priced in by financial markets. On this basis, it is
assumed that government bond yields evolve in line with the forward rates implied by the yield
curve as of end-January 2021, and that the TOPIX, foreign exchange rates, and credit spreads in
Japan and abroad are all unchanged from their end-January 2021 levels (Chart V-2-4).
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Chart V-2-4: Financial market scenarios for simulation
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Note: Real estate fund price indicates the TSE REIT Index.
Source: Bloomberg.

The COVID-19 resurgence scenario assumes that, as in the previous Report, financial markets
adjust the pricing by considering an additional negative shock to the real economy as a negative
surprise. In this scenario, the additional negative shock to the real economy is assumed to hit in
the October-December quarter of 2021, and the resultant decline in stock prices, the appreciation
of the yen, and the widening of various credit spreads are calculated from the average market
reactions to such surprises in the past.*> Once the negative surprise has been reflected in financial
variables, it is assumed in this scenario that they revert to their long-term average at a pace
suggested by the historical data (Chart V-2-4).5°

In the financial stress scenario, it is assumed that global financial markets experience stress in the
April-June quarter of 2021 comparable to that during the GFC (Chart V-2-4). Spillover of market
shocks, however, is assumed to be much faster than during the GFC, as seen in the market turmoil
in March 2020. This assumption reflects the fact that investment funds and other NBFIs have been
playing an increasingly important role in financial intermediation and that the interlinkage between
the Japanese and overseas financial systems has been strengthening in recent years (see Box 5
for details).

Assumptions regarding measures to support corporate financing

This Report updates the method used in the previous Report to reflect the corporate financing
support measures in the estimation, taking into account the actual pace of spending of the budget.
Namely, in estimating credit costs, it is taken into account that, in the short term, measures to

49 In the COVID-19 resurgence scenario, financial variables such as stock prices and credit spreads are estimated
using regression analysis of the response of these variables to changes in the outlook of the output gaps of the
domestic and overseas economies. Moreover, the exchange rate is assumed to fluctuate in line with the spread
between two-year interest rates in Japan and the United States. Lastly, it is assumed that domestic and overseas
long- and short-term interest rates fall to their past lows from the October-December quarter of 2021 in the COVID-
19 resurgence scenario and from the April-June quarter of 2021 in the financial stress scenario, and remain there
until the end of fiscal 2023.

50 Note that data from past stress periods show that the pace at which financial variables revert to their long-term
averages after the stress event tends to be faster than during the period overall. This pattern may be linked to the
fact that substantial financial market stress tends to be followed by policy responses. However, to assess the impact
in the absence of a policy response in the wake of a shock, both downside scenarios assume that the pace at which
financial variables revert to their long-term averages is identical to the average pace in the past.
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facilitate corporate financing implemented by the government and the Bank of Japan, as well as
lending by financial institutions, will lower firms' default rates. In the long term, it is considered that
the increase in firms' debt under those measures will raise default rates if the deterioration in profits

Chart V-2-5: Impact of measures to support corporate financing
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was prolonged and firms' debt servicing capacity declined further (Chart V-2-5). Specifically, it is
assumed that the deterioration in firms' ICR, which represents their debt servicing capacity, eases
as a result of firms' profits being underpinned by cash payments. Moreover, thanks to the impact
of the financing support measures, it is assumed that there is no increase in default rates triggered
by funding difficulties until the April-June quarter of 2021, despite a decline in nominal GDP.5%:52
Loans extended in fiscal 2020 as part of corporate financing support measures are assumed not
to be repaid until the end of fiscal 2023.53 Among these loans, the effectively interest-free loans
guaranteed by the credit guarantee corporations are assumed to increase financial institutions' net
interest income. At the same time, the credit costs are not assumed to increase in the event of
borrowers' default on such loans. In addition, the risk-weighted assets for such loans are not
assumed to increase either.>* While other loans are similar, in that they lead to an increase in net
interest income, they differ in that they could lead to an increase in financial institutions' risk-

51 Cash payments incorporate the total of subsidies for sustaining businesses, rent assistance subsidies, expansion
of the employment adjustment subsidies program (all as of the end of February), and cooperation fees for shortening
business hours (estimated assuming a state of emergency period from January 8 to March 7, 2021), etc. As a result,
the amount of cash payments is larger than in the previous Report. In addition, based on the analysis in Chapter
IV, the estimation in this Report was refined by incorporating the effect of cash payments by firm size. Meanwhile,
as in the previous Report, the amount of cash payments from fiscal 2021 onward is assumed to be zero.

52 Effectively interest-free loans, etc. (“additional liquidity support measures" in Chart V-2-5) are incorporated as a
means through which the deterioration in short-term financing that reflects a rapid decline in nominal GDP is
restrained, as in the previous Report. Specifically, taking into account the extension of the application deadline
(extended from December 2020 to March 2021) and the deadline for loan disbursements (extended from January
2021 to May 2021) of the effectively interest-free loans, the impact of these measures, which in the previous Report
was incorporated until the January-March quarter of 2021, was extended to the April-June quarter of 2021.

53 Many of these loans in practice have a grace period for principal of up to one year. Therefore, while it is expected
that many of the loans will be refinanced after the grace period with a change in the terms and conditions, it should
be noted that it is also possible that a fairly large number may be repaid.

54 In terms of the scale of effectively interest-free lending, the portion of loans outstanding to domestic firms as of
December 2020 that exceeds the loans outstanding predicted by the model is regarded as COVID-19-related
lending. Then, for regional financial institutions, the entire amount of COVID-19-related lending is regarded as
effectively interest-free lending. This value is approximately equivalent to the net increase in regional financial
institutions' loans outstanding between the end of March 2020 and the end of December 2020. In reality, part of the
increase in lending by regional financial institutions seen since the COVID-19 outbreak is the result of their risk
taking. The assumption is made to facilitate the quantitative analysis of the macro impact of the effectively interest-
free loan program while avoiding making the analysis too complex, but it should be noted that, under this assumption,
the proactive lending stance of regional financial institutions is not sufficiently taken into account.
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weighted assets and credit costs through a decrease in borrowers' ICR. With regard to effectively
interest-free loans, given that the interest subsidy period is 3 years, the simulation incorporates the
requirement that interest payments be made from fiscal 2023, which will lower the ICR of SMEs.

2. Impact of the increase in capital adequacy ratios since the GFC

The financial stress scenario uses the endogenously determined estimates of domestic real GDP
growth obtained from the Financial Macro-econometric Model (FMM) developed by the Financial
System and Bank Examination Department of the Bank.5>%¢ Since the FMM explicitly models the
feedback loop between the financial economy and the real economy, developments in real GDP in
the event of stress can change depending on the distance of the capital adequacy ratios of financial
institutions to the regulatory level when the ratios decline. In other words, in the event of stress,
when financial institutions' capital relative to their assets is low, negative shocks to their capital,
such as an increase in credit costs and unrealized losses on securities, will have a greater adverse
impact on the real economy through a decline in the supply of loans. Such impact will be much
more limited if financial institutions are well capitalized.

Chart V-2-6: FMM simulation of real GDP in Japan
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55 For this Report, the export and import functions in the FMM are revised. Specifically, until the previous Report,
the export and import functions focused on nominal exports and imports, but in order to more accurately capture
changes in export and import deflators due to the appreciation of the yen and a decline in resource prices, export
and import functions both for nominal and real terms were constructed. In addition, crude oil prices are added as
an explanatory variable to the specification for nominal exports and imports, and the proxy variable for overseas
economies has been changed from overseas GDP, for which rates of quarterly change are calculated assuming
that each quarter developed at the same pace throughout the year, to U.S. GDP in order to capture the sensitivity
of exports and imports to the business cycle.

56 For this Report, the credit cost model for housing loans is also revised to elaborate the channels through which
a deterioration in the employment and income situation spills over into the financial system. Specifically, until the
previous Report, the same model as that used for corporate loans was employed to calculate the credit costs of
loans to individuals, but in this Report, a newly developed housing loans credit cost model is used in all scenarios
for housing loans among loans to individuals. In this model, the "rate of loans overdue by more than three months"
is specified using the unemployment rate and the rate for three-month T-Bills, and credit costs are determined by
the "rate of loans overdue by more than three months" and the "unguaranteed loan rate." Since housing loans
account for about 20-30 percent of domestic loans for all types of banks, and most of these loans are guaranteed,
the reduction in domestic credit costs as a result of this model revision relative to those in the previous Report also
accounts for 20-30 percent in all three scenarios.
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In practice, partly due to the tightening of international regulations since the GFC, the capital
adequacy ratios of Japan's financial institutions have increased substantially, especially of
internationally active banks (which rose from 11.9 percent as of the end of fiscal 2007 to 16.1
percent as of the end of fiscal 2019). Thus, a counterfactual simulation is conducted in order to
guantitatively examine the extent to which the robustness of Japan's financial institutions to
downward pressure on the economy has increased. It explores the path of real GDP if a shock to
overseas economic and financial variables were identical to that assumed in the financial stress
scenario and if the capital adequacy ratios were at the same level just before the GFC (Chart V-2-
6). A comparison of the two simulation outcomes of the cumulative real GDP decline over the
simulation period (three years) shows that the outcome assuming the current capital ratio is smaller
by about 10 percent than the counterfactual outcome assuming the capital ratio just before the
GFC. Reflecting the strengthening of the capital bases of Japan's financial institutions, the decline
in Japan's real GDP from the April-June quarter of 2021 onward in the financial stress scenario is
moderate compared to the GFC (Chart V-2-2).

3. Results of stress testing

Baseline scenario

The simulation results under the baseline scenario show that the credit cost ratios increase
somewhat through fiscal 2021 for all types of banks and then decline moderately in fiscal 2023, the
final year of the simulation (Chart V-2-7).

Chart V-2-7: Credit cost ratios
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The cumulative credit cost ratios are about 0.8 percent for internationally active banks, about 0.7
percent for domestic regional banks, and about 0.5 percent for shinkin banks for the 4 years from
fiscal 2020 to 2023 (Chart V-2-8). Thanks to a variety of policy measures, such as the corporate
financing support measures examined in the previous chapters, the credit cost ratios do not show
a significant rise for fiscal 2020, when domestic and overseas real economies are under strong
stress. The measures are considered to be powerful in preventing the decline in the debt servicing
capacity of firms/borrowers due to depletion of their operating liquidity and the deterioration in their
profits.
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Domestic loans outstanding continue to show positive growth throughout the simulation period
(Chart V-2-9). Since the beginning of fiscal 2020, loans to domestic firms have increased
substantially among all types of banks, mainly due to the increase in loans offered in response to
the spread of COVID-19 (COVID-19-related lending). Loans outstanding to domestic firms in
excess of the amount predicted by the model as of the end of December 2020 are regarded as
COVID-19-related lending and are assumed to remain on the financial institutions' balance sheets
throughout the simulation period.>” Consequently, domestic loans increased sharply in fiscal 2020
(Chart V-2-9). Overseas lending decreased significantly in fiscal 2020, due to the decline in the
demand for funds amid the substantial slowdown in overseas economies.*®

Chart V-2-8: Credit cost ratios (4-year cumulative totals)
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Note: Credit cost ratios are cumulative totals of fiscal 2020 to 2023.

57 In this simulation, this "excess" increase in loans is treated as follows. In the case of loans to large firms, the
increase in leverage will lead to a rise in future default rates, and this impact is incorporated into the simulation. On
the other hand, in the case of loans to SMEs, it is assumed that effectively interest-free loans make up the majority,
so that such impact does not arise and therefore is not incorporated. As for corporate loans, while loans based on
precautionary demand for liquidity may gradually decrease over time, for simplicity, the simulation assumes that
outstanding balances do not change, meaning that the assumptions regarding an increase in risk-weighted assets
arising from an increase in lending other than effectively interest-free loans are on the conservative side.

58 One of the reasons for the large decrease in overseas loans is that in the FMM, large banks' overseas loans are
highly sensitive to the business cycle overseas. While this captures the average trend during recessionary periods
in the past, including the GFC, when overseas lending fell substantially, it may not fully capture changes resulting
from the growing importance of Japanese banks' overseas business in recent years. In addition, it should be noted
that the impact on loans of corporate financing support measures currently taken by governments abroad is not
incorporated.
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Chart V-2-9:
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Lending margins continue to shrink moderately for all types of banks amid the continued slack in
the domestic loan market (Chart V-2-10). Under these developments in lending margins, net
interest income at all types of banks is on a moderate downtrend throughout the simulation period
(Chart V-2-11). Combining these results, the cumulative net income during the simulation period
remains positive for all types of banks (Chart V-2-12).5°

59 As in the previous Report, it is assumed that financial institutions realize gains on securities holdings at basically
the same amount as seen in the past 3 years. Realizing such gains is subject to an upper limit, which is set to the
amount of unrealized gains. For this reason, gains from the sale of securities are zero for financial institutions that
have exhausted all unrealized gains.
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Chart V-2-12: Net income (4-year cumulative totals)
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Note: The charts indicate the ratio of net income to total assets. The net incomes are cumulative totals of fiscal 2020 to 2023.

Consequently, the capital adequacy ratio in fiscal 2023, the final fiscal year of the simulation,
increases slightly from the current ratio for all types of banks (Charts V-2-13, V-2-14, V-2-15, and
V-2-16).5° Looking at the decomposition of the changes in the ratio from the end of fiscal 2019 to
fiscal 2023, PPNR contributes to pushing up the ratios of all types of banks, reflecting an increase
in lending and of realized gains on securities holdings despite the downward pressure of credit
costs. (Charts V-2-14, V-2-15, and V-2-16).

Chart V-2-13: Capital adequacy ratios (fiscal 2023)

Internationally active banks

25 1%
20
15 4| 13.0
<& 10.4
10 | i 7.4
<
5 -
0 0 10th-90th percentile range
L o (0] <
£% 28o g%
Q c NnNoa’ S oc
gs se5 Eg3
] 8 @ 3 LL 7]

25

20

15

8.5%
7.0%

45% O

10 1

%

Domestic regional banks

12

8.4
<

O 10th-90th percentile range

Baseline

scenario

COVID-19

resurgence
scenario

Financial

stress
scenario

25

20 1

15 A

10 1

%

Shinkin banks

127
120 113

4.0%

4.0%
0 10th-90th percentile range

Baseline
scenario
COVID-19
resurgence
scenario
Financial
stress
scenario

Note: 1. The left-hand chart shows the CET1 capital ratios of internationally active banks. The middle and right-hand charts
show the core capital ratios of domestic regional banks and shinkin banks. The transitional arrangements are taken

into consideration.

2. Markers in the charts indicate the total of financial institutions for each type of bank.

60 As in the previous Report, regarding financial institutions' dividend payments, the average payout ratio of the
past 3 years is used if a financial institution's net income is positive, while it is assumed that a financial institution
pays no dividends if its net income is negative. For details, see "The Financial Macro-econometric Model (FMM,
March-2020 Version): Overview and Recent Developments,” Financial System Report Annex Series, August 2020.
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Chart V-2-14: Decomposition of CET1 capital ratio (internationally active banks)
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Note: 1. The chart for the baseline scenario indicates the contribution of each factor to the difference between the capital
adequacy ratios at end-March 2020 and the end of the simulation period (as at end-March 2024), and the charts
for the COVID-19 resurgence scenario and financial stress scenario indicate the contribution of each factor to the
difference between the capital adequacy ratios at the end of the simulation period (as at end-March 2024) under
the baseline and downside scenarios (the same applies to Charts V-2-15 and V-2-16).

2. Unrealized gains/losses on securities holdings take tax effects into account.

3. "Other factors" includes taxes, dividends, and CET1 regulatory adjustments.

Chart V-2-15: Decomposition of core capital ratio (domestic regional banks)
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Note: 1. The transitional arrangements are taken into consideration (the same applies to Chart V-2-16).
2. "Other factors" includes taxes and dividends (the same applies to Chart V-2-16).
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Chart V-2-16: Decomposition of core capital ratio (shinkin banks)
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Two downside scenarios

The results of the simulations based on the two downside scenarios -- the COVID-19 resurgence
scenario and the financial stress scenario -- are as follows.

a. Credit cost ratios

In the COVID-19 resurgence scenario, credit cost ratios increase substantially more than in the
baseline scenario for all types of banks (Charts V-2-7 and V-2-8). In the financial stress scenario,
credit cost ratios increase further than the COVID-19 resurgence scenario. By type of bank, in both
downside scenarios, credit cost ratios for internationally active and domestic regional banks reach
the same level, whereas the ratio remains at a slightly lower level for shinkin banks. This difference
between the types of banks is attributable to the relatively large credit cost of overseas loans in the
case of internationally active banks, and to the high sensitivity of the credit costs ratio of domestic
loans to economic conditions in the case of domestic regional banks compared to that of shinkin
banks.5!

b. Loans outstanding and net income

The growth in loans outstanding in the COVID-19 resurgence scenario falls below the baseline
scenario (Chart V-2-9). In the financial stress scenario in particular, the overall domestic loans
outstanding decline in fiscal 2022 on a year-on-year basis, due mainly to a decline in demand for
funds amid the downturn in the domestic and overseas economies and to a deterioration in lending

61 The reason why the credit cost ratio of domestic regional banks is projected to become significantly higher than
that of shinkin banks is that regional banks' share of loans to low-return borrowers is higher than that of shinkin
banks, as well as the fact that the credit costs of regional banks during past recessions, including during the GFC,
were more sensitive to business conditions than those of shinkin banks, which is reflected in different parameter
values in the credit cost models.
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capacity amid lower capital adequacy ratios. Overseas loans outstanding by internationally active
banks decline in the COVID-19 resurgence scenario, not only in fiscal 2020 but also in fiscal 2021
and 2022, mainly due to weaker demand for funds amid a downturn in the overseas economies.
Additionally, in the financial stress scenario, a significant decline in the yen-denominated value of
overseas loans due to the yen appreciation contributes to a greater rate of decline for fiscal 2021.
The lending margins of domestic regional banks and shinkin banks in the COVID-19 resurgence
scenario expand slightly, reflecting the rise in domestic credit spreads. On the other hand, those of
internationally active banks remain at the same level as in the baseline scenario. This is because
the increase in domestic lending margins is offset by the contraction in overseas lending margins
due to the deterioration of overseas economies (Chart V-2-10). The lending margins for domestic
regional banks and shinkin banks in the financial stress scenario are more or less the same as in
the COVID-19 resurgence scenario, but for internationally active banks, the further contraction in
overseas lending margins due to higher foreign currency funding costs leads to a decline in overall
lending margins.%? Turning to financial institutions' net interest income in the COVID-19 resurgence
scenario shows that, compared to the baseline scenario, the net interest income of internationally
active banks is considerably lower due to the substantially lower overseas loans outstanding. As
for domestic regional banks and shinkin banks, a decrease in loans outstanding is relatively small,
and the decline in net interest income is relatively moderate. In the financial stress scenario, the
net interest income is lower for all types of banks than in the COVID-19 resurgence scenario,
reflecting the relatively low loans outstanding. This is particularly emphasized in internationally
active banks due to the contraction of overseas lending margins (Chart V-2-11). As a result, the
net income of all types of banks is considerably smaller in the COVID-19 resurgence scenario than
in the baseline scenario (Chart V-2-12). In the financial stress scenario, the cumulative net income
over the simulation period is likely to be negative as net interest income declines further compared
to the COVID-19 resurgence scenario and realized gains/losses on securities deteriorate
substantially.

c. Capital adequacy ratios

In the two downside scenarios, capital adequacy ratios decline through fiscal 2023. In detail, in the
COVID-19 resurgence scenario, the ratios on average remain above regulatory levels for all types
of banks (Charts V-2-14, V-2-15, and V-2-16). Decomposition of the decline in the ratios relative to
that of the baseline scenario shows that the rise in credit costs is the main contributor to the decline
for all types of banks.

In the financial stress scenario, the average CET1 ratio of internationally active banks falls below
8 percent, and that of many financial institutions declines to a level that breaches the capital buffer
ratios, which are set in the range of 7 to 8.5 percent depending on each financial institution's
importance in the financial system (Charts V-2-14, V-2-15, and V-2-16).%% The average core capital
ratio of domestic regional banks also falls to the range of 8.0-8.5 percent. In the financial stress
scenario, in addition to an increase in credit costs, realized gains/losses on securities holdings
contribute to a further decline in capital adequacy ratios relative to the baseline scenario. For

62 For this Report, the function of funding rates, which affects loan margins, was refined. Specifically, up until the
previous issue of the Report, different domestic and overseas funding rates were respectively lumped together,
whereas in this Report, interest rate functions were specified for the following different funding instruments: (1)
domestic deposit rates; (2) borrowing rates from the Bank of Japan; (3) domestic market funding rates; (4) overseas
deposit rates; (5) overseas repo rates; and (6) overseas market funding rates. As a result, it is possible to
incorporate differences in the degree to which banks rely on the different funding instruments into the simulation.

63 When capital buffers decline below a certain threshold, financial institutions are subject to the automatic
distribution restriction mechanism, according to their capital buffer ratios.

81



internationally active banks, unrealized gains/losses on securities holdings also push the ratios
down.

In summary, the stability of Japan's financial system will be maintained if the economy recovered
moderately in line with the average of the current forecasts. Since the GFC, financial institutions
have become more robust by building up their capital and non-financial firms have also maintained
their sound financial positions on the whole. Against this backdrop, measures to support corporate
financing have been highly effective, which is the fundamental background of this result.%* Even in
the case where COVID-19 resurges, giving an additional negative shock to domestic and overseas
real economies, and financial markets react to such shock, Japan's financial system is likely to
remain robust and the smooth functioning of financial intermediation will be maintained. The results
indicates that Japan's financial system is considerably resilient against shocks caused by COVID-
19.

Nevertheless, given the growing interlinkage between the Japanese and overseas financial
systems, more attention needs to be paid to the risk of substantial adjustment in global financial
markets assumed in the financial stress scenario in this macro stress testing. The developments in
the business fixed investment of Japanese firms since the COVID-19 outbreak indicate that the
pressure stemming from capital stock adjustments so far has been modest relative to the
magnitude of the decline in economic activity. This can be attributed to the fact that business fixed
investment has been supported from the financial side due, for example, to the proactive efforts of
financial institutions.%® In addition, the accommodative financial conditions also have the effect of
underpinning the real estate market (see Boxes 2 and 3 for details). However, there is a risk that,
if there were an adjustment in financial markets comparable to that of the GFC and a simultaneous
deterioration in global economies, a decline in financial institutions' capital adequacy ratios would
have a negative influence on financial intermediation activities and exert downward pressure on
the real economy, including business fixed investment and the real estate market.

As mentioned above, market sentiment in global financial markets has improved and prices of risky
assets such as stock prices have risen, reflecting expectations that the global economy will
continue to pick up. However, volatility in the stock market remains high, which may reflect market
participants’ sense of uncertainty. As seen in Chapter IV, at the outbreak of the COVID-19
pandemic toward the end of fiscal 2019, NBFIs such as foreign investment funds, which have seen
their importance in financial intermediation activities grow in recent years, faced pressure from
rapid outflows of funds. This triggered a rapid drying up of liquidity in various financial instruments,
as well as a rise in the U.S. dollar funding premium, which greatly destabilized global financial
markets. Markets subsequently regained calmness, thanks in part to the effects of large-scale
policy measures. Such developments have triggered active international discussions on how to
overcome these vulnerabilities.

64 However, the impact of policy responses on credit costs, etc. in the banking sector should be regarded as subject
to a considerable margin of error. For example, an increase in lending to low-return borrowers due to the policy
responses may lead to an increase in credit costs and a decrease in financial institutions' profits. This Report does
not consider these negative effects regarding the allocation of loans across firms.

65 For details, see the Bank's January 2021 Outlook for Economic Activity and Prices.
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VI. Challenges to be met regarding risk management to ensure financial
system stability and actions by the Bank

Risks in Japan's financial system and challenges for financial institutions

The major challenge for financial institutions is to smoothly fulfill their financial intermediation
function and support the economy by balancing their financial soundness and risk taking, in a
situation where the impact of COVID-19 continues to be observed. To this end, it is important for
financial institutions to maintain robust financial health.

The following are the three risks that call for particular attention from the perspective of ensuring
financial system stability in Japan.

The first risk is an increase in credit costs due to a delay in economic recovery at home and abroad.

In Japan, the level of total credit relative to real economic activity significantly exceeds the level of
the past trend, as a result of financial institutions' responses to a sudden increase in demand for
funds due to the spread of COVID-19. As the impact of the disease gradually wanes, credit risk of
domestic loans will likely continue to be contained as firms' business conditions improve on the
whole and debt repayment proceeds. Moreover, in the case of a resurgence of COVID-19, an
increase in credit costs is unlikely to accelerate to a degree that will significantly impair financial
institutions' solid financial soundness, because firms as a whole have maintained favorable
financial conditions assisted by large-scale measures taken thus far to support corporate financing.
Nevertheless, an improvement in business conditions may be delayed for some firms as the impact
of COVID-19 significantly varies across industries and firms. Moreover, there is a risk that firms'
debt repayments will not progress as planned if medium- to long-term growth expectations decline
due to the impact of COVID-19. Turning to overseas, credit risk to corporate loans has been
contained as well so far, but the heterogeneity in business conditions across firms is increasing.
Continued deterioration in the creditworthiness of energy-related firms, in which Japanese banks'
exposure is large, warrants particular attention.

Against this background, it is important for financial institutions to appropriately manage risks based
on an accurate assessment of their borrowers' business conditions. As for domestic borrowers in
particular, it is necessary to carefully assess the sustainability of their businesses and provide
timely support for their reform, such as facilitating business revitalization, transfer, and restructuring
as well as strengthening capital bases, in addition to supporting their core business while applying
adequate loan-loss provisioning. On this point, the fact that an increasing number of financial
institutions have been implementing loan-loss provisioning that is compatible with their business
strategies and focuses on borrowers' future repayment capacity in a forward-looking manner marks
an important change. This change is consistent with the repeal of the FSA's inspection manual.
Moreover, careful credit risk management is essential for overseas project finance loans related to
energy and for object finance loans related to aircraft.

The second risk is a deterioration in gains/losses on securities investment due to substantial
adjustments in financial markets.

Under the prolonged low interest rate environment in Japan, Japanese financial institutions have
been actively taking risks through securities investment at home and abroad. Meanwhile, the
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importance of NBFIs has been growing in the global financial system, and there is an increasing
interlinkage between overseas NBFIs and the Japanese financial system. Thus, Japanese financial
institutions have become more susceptible to global financial market shocks. In the current financial
markets, a rapid increase in inflows of funds to the stock market and emerging market economies
is observed, against the backdrop of expectations for global economic recovery, as is a narrowing
of the credit spreads of corporate bonds accompanied by a significant rise in stocks compared to
the time of the market turmoil in March 2020. However, uncertainty over future developments
remains significant. If global financial markets are subject to some market shock and an adjustment
in global financial markets comparable to that during the GFC and a deterioration in overseas
economies occur simultaneously, there will be a negative impact on financial intermediation
activities due to financial institutions' capital constraints. As a result, the real economy could be put
under further downward pressure.

To this end, financial institutions need to make efforts to enhance their risk management
frameworks through refining quantification and close monitoring of market risks, and make practical
and organizational plans for contingency responses in the event of significant losses. Moreover,
stress testing needs to be conducted among major financial institutions, which have a particularly
high systemic importance, assuming a scenario incorporating a strong additional negative shock
on Japan's and overseas economies. Through the stress testing, the balance between financial
soundness and risk taking should be examined. It is necessary for financial institutions to formulate
strategic plans and capital planning in light of considerable future uncertainties, taking into account
both the credit risks mentioned above and the market risks.

The third risk is a destabilization of foreign currency funding due to the tightening of foreign currency
funding markets, mainly for the U.S. dollar.

Japanese banks' recent efforts to stabilize their funding, as well as the effect of an enhancement
of the U.S. dollar liquidity swap line arrangements by six central banks helped to prevent major
disruptions in their foreign currency funding during the March 2020 market turmoil. However,
attention needs to be paid to the current condition that the focus of Japanese banks may shift from
securing the stability of their foreign currency funding to cost reductions, as the improvement in the
profitability of overseas operations is becoming an increasingly important management challenge
for them. Financial institutions need to continue their efforts to ensure the stability of their funding
bases and to strengthen their ability to respond in the event of stress while seeking improvement
in profitability. In order to do so, it is of utmost importance to strengthen their preparedness,
including making use of computer systems, to flexibly grasp and analyze data at headquarters on
foreign currency funding for the entire group. At the same time, in addition to increasing the
sophistication of their foreign currency liquidity stress testing, financial institutions need to examine
the feasibility of using additional foreign currency funding instruments in the event of stress, analyze
the stickiness of customer deposits, check the preparedness regarding foreign currency provision
among group affiliates, and, informed by these efforts, diversify their foreign currency funding
instruments and counterparts.

The environment surrounding Japanese society is undergoing major changes, including population
declines and aging, digital transformation and working-style reforms, and a further heightening
interest in climate change and cyber resilience. In the medium to long run, financial institutions are
expected to contribute to achieving a sustainable society in the post-COVID-19 era by offering
higher value-added financial services. Of these issues, the digital transformation can affect financial
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institutions' profits in their conventional business areas through new entry of firms from different
businesses and lower pricing. Looking ahead, financial institutions need to further accelerate their
efforts to make use of digital technologies, improve their capability to contribute to vitalizing the
national and local economies, and simultaneously establish business models to profit from such
efforts and enhance operating efficiency and business bases. With regard to climate change,
Japan's society, economy, and industries could be widely affected if the governments' efforts
toward achieving a low carbon economy make significant progress at the global level. It is essential
for financial institutions to be aware of developments in global discussions in order to step up their
efforts to assess the impact of climate change on their existing loans' credit risk and to formulate
strategies on investments and loans that are consistent with Sustainable Development Goals
(SDGs), which encompass the global response toward climate change.

Actions by the Bank of Japan

The Bank of Japan will continue to make efforts to ensure the stability of the financial system and
the smooth functioning of financial intermediation, which are prerequisites for achieving sustainable
economic growth and price stability. In doing so, the Bank, in close cooperation with the Japanese
government and overseas financial authorities, will accurately monitor and understand financial
institutions' businesses, including their risk management and financial positions at micro levels, as
well as fulfill its leading role on the macroprudential front.

In conducting on-site examinations and off-site monitoring, the Bank will identify and measure the
impact of COVID-19 and of the changes in the economic and financial environment resulting from
policy responses to COVID-19 on financial institutions' financial intermediation and investment
activities, as well as future profitability, financial soundness, and foreign currency funding. The Bank
will reach out to make recommendations as necessary. The Bank will place greater emphasis on
examining financial institutions' resilience to downside risks to their profitability and financial
soundness by using, for example, supervisory simultaneous stress testing that is based on common
scenarios and conducted jointly with the FSA so as to sustainably fulfill the smooth functioning of
financial intermediation. In terms of foreign currency funding, the Bank will monitor and understand
Japanese banks' management framework, and will closely exchange views with the banks about
managing stable foreign currency funding in cooperation with the FSA while taking account of the
fact that financial institutions are becoming increasingly attentive not only to the stability of their
foreign currency funding, but also to their cost control. Moreover, the Bank will proactively promote
financial institutions' initiatives through close communication regarding the institutions' challenges
from a relatively longer-term perspective, including cyber risk, climate-related financial risks,
interest rate benchmark reform, and responses to digitalization.®

Regarding the operations of on-site examination and off-site monitoring, the Bank will further
enhance the efficiency and effectiveness of on-site examinations and off-site monitoring while
strengthening its coordination with the FSA through the Joint Group for Coordinating FSA's
Inspections and BOJ's On-Site Examinations, which was established by the two entities in
December 2020. Specifically, in addition to regularly sharing their awareness, enhancing joint
surveys with the FSA regarding important issues, coordinating the planning of the FSA's
inspections and the Bank's on-site examinations, and sharing the findings of inspections and
examinations, these two entities will streamline the framework used for financial institutions' data
submission. Moreover, in conducting on-site examinations, the Bank will avoid overlapping with the
aforementioned joint initiatives as part of off-site monitoring, including joint surveys with the FSA.

66 For more details on the basic approach applied in conducting on-site examinations in fiscal 2021, see "On-Site
Examination Policy for Fiscal 2021," March 2021.
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In this way, it will take into account the operational burden on financial institutions while securing
the thoroughness of monitoring, and will enhance the efficiency of such examinations. The Bank
will resume on-site examinations in fiscal 2021, and in doing so will make active use of remote
methods such as web and telephone conferencing. Once resumed, the Bank will assess whether
it is appropriate to conduct examinations, mainly in light of COVID-19 trends and examinee
institutions' operational burden, and will give the utmost consideration to the situation faced by
these institutions by, for example, adjusting schedules as necessary.

The Bank will conduct financial system research by strengthening its analysis from a
macroprudential perspective. At the same time, it will make improvements in stress testing and
further refine the model for credit risk assessment by utilizing granular data, in collaboration with
the FSA and financial institutions. Moreover, the Bank will enhance its framework for monitoring
developments in global financial markets and global financial systems by coordinating with
overseas central banks and other organizations and participating in international meetings. As for
climate-related financial risks in particular, the Bank will make efforts to extend its knowledge of the
methods used to measure these risks, such as stress testing, and intensify its research while
keeping up with the efforts made by financial authorities of various countries and financial
institutions. It will also contribute to discussions on international financial regulations, including
those regarding the smooth implementation of the Basel Il framework and its impact assessment.
With respect to measures related to transaction activities, the Bank will appropriately take the
measures necessary to ensure the stability of the financial system, including facilitating the
strengthening of business foundations of regional financial institutions through the Special Deposit
Facility to Enhance the Resilience of the Regional Financial System, as well as carrying out its
lender-of-last-resort function when deemed appropriate. The Bank will hold seminars for financial
institutions and support their efforts to put in place more sophisticated financial services and risk
management and to improve profitability through, for example, the reengineering of governance,
efforts related to SDGs and Environmental, Social, and Governance (ESG) factors, digitalization,
customer-oriented management, and the revitalization of clients and the region.
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Box 1: The predictive power of financial activity indexes with regard to various
types of banking crises

This box examines the predictive power of financial activity indexes (FAIXs) for banking crises that
have occurred in various countries. To this end, FAIXs for the past 40 years using the same approach
as the FAIXs for Japan are constructed for 17 countries, including the G7 countries. Specifically, of
the 14 FAIXs that are included in the heat map for Japan, eight FAIXs for which international
comparisons are possible are constructed (Chart B1-1). Then, following the approach of Ito et al.
(2014)%7, the predictive power of each of the FAIXs is examined, for a total of 26 banking crises that
have occurred in these countries over the past 40 years.%8 The analysis makes it possible to consider
issues that must be kept in mind when looking at FAIXs, taking into account not only Japan's
experience during the bubble period in the late 1980s but also the experience of banking crises more
broadly.

Chart B1-1: Financial Activity Indexes and first year of banking crisis in each country

Index |cy
number | 80| 81| 82| 83[84|85|86|87]|88]89|90|91[92]|93]94]|95]|96|97|98]99[00]|01]02]|03|04|05(06[07]|08]|09]10|11|12]13|14]15|16]17|18[19]20
1
7
3
7
Japan 3
5
7
8
1
2
3
7
France =
6
7
8 S
1
2
3
b
Germany =
6
7
8
1
7
3
7
UK. =
3
7
8
1 T 1 —
2
5]
7
us. =
6
7
g

Note: 1. The bold frames indicate the first year of the banking crisis. For the definition of banking crisis, see Reinhart, C. M. and
Rogoff, K. S., This Time Is Different: Eight Centuries of Financial Folly, (Princeton: Princeton University Press, 2009).
The same applies to Charts B1-2, B1-3, and B1-4.
2. The index names are as follows: (1): Household loans to GDP ratio, (2): Total credit to GDP ratio, (3): Land prices to
GDP ratio, (4): Growth rate of M2, (5): Household investment to disposable income ratio, (6): Private investment to
GDP ratio, (7): Business fixed investment to GDP ratio, and (8): Stock prices.
3. The figures for Germany up to 1990 are those for West Germany.
Source: BIS; Bloomberg; Cabinet Office, "National accounts"; European Commission; Haver Analytics; Japan Real Estate
Institute, "Urban land price index"; Jorda-Schularick-Taylor Macrohistory Database; OECD; BOJ, "Flow of funds
accounts," "Money stock."

To start with, the predictive power of each of the eight FAIXs individually is examined using a criterion
similar to the one considered when selecting the FAIXs for Japan -- namely, the area under the

67 For details on the FAIXs, see Ito, Y., Kitamura, T., Nakamura, K., and Nakazawa, T., "New Financial Activity
Indexes: Early Warning System for Financial Imbalances in Japan," Bank of Japan Working Paper, no. 14-E-7, April
2014.

68 The year in which a banking crisis (i.e., a crisis that resulted in the closure, merger, or nationalization of banks
as a result of a bank run, etc.) occurred in the current analysis is that provided by Reinhart, C. M. and Rogoff, K.
S., This Time Is Different: Eight Centuries of Financial Folly, (Princeton: Princeton University Press, 2009). The
analysis is conducted on an annual basis. Although 12 of the banking crises in the sample occurred during the GFC,
excluding the GFC from the sample does not change the basic messages of the results.
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receiver operating characteristics curve (AUC). The AUC measures the degree to which a FAIX
correctly signals "red" before a crisis and does not incorrectly signal "red" when no crisis occurs. It
takes a value of 1 when an indicator always correctly signals and 0.5 when it does so half of the time.
A correct prediction here is defined as the case when an indicator correctly signals "red" 2-5 years
before a crisis.

The AUCs are above 0.5 for all indicators except for stock prices, with the household loans to GDP
ratio, the total credit to GDP ratio, and the land prices to GDP ratio having the highest predictive
power, in that order.5® The financial gap, calculated as the simple average of the eight indicators,
has the highest predictive power after the land prices to GDP ratio, although the AUC of the financial
gap is slightly lower than that of the total credit to GDP ratio (Chart B1-2).

Chart B1-2: Financial Activity Indexes' predictive power for various banking crises
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Note: Sample period is from 1980 to 2019.

These results suggest that the nature of banking crises is diverse and not all indicators are likely to
turn "red" before a crisis, as was the case during Japan's bubble period. That said, the results show
that indicators such as the household loans to GDP ratio, the total credit to GDP ratio, the land prices
to GDP ratio, and the financial gap -- the simple average of eight indicators -- have predictive power
not only for Japan's bubble period but also for banking crises more broadly.

Next, focusing on the total credit to GDP ratio -- which in the above analysis showed a high predictive
power and which, among the various FAIXs, can be regarded as capturing the credit activities of the
private sector as a whole -- the relationship between the period in which a "red" signal was
continuously observed and the probability of a banking crisis is examined. Looking at the probability
of a banking crisis occurring over the subsequent year, the longer the total credit to GDP ratio signals
"red," the higher the probability of a banking crisis (Chart B1-3). Specifically, comparing the case
where the signal is "red" for one to two years with the case where it is "red" for three years or more,
the probabilities of banking crises are more than twice as high in the latter case.

Lastly, the probabilities of a banking crisis when one of the seven other indicators besides the total
credit to GDP ratio signals "red" at the same time as the total credit to GDP ratio and when the total
credit to GDP ratio alone signals "red" are compared. The case where the total credit to GDP ratio
signals "red" for one to two years and the case where it signals "red" for three years or more are
shown separately (Chart B1-4). The results indicate that for most FAIXs, the probability of a banking
crisis tends to increase when they signal "red" at the same time as the total credit to GDP ratio, with
the probability being highest when the private investment to GDP ratio also signals "red,” followed by
the growth rate of M2 and the household investment to GDP ratio. This tendency is particularly
pronounced when the total credit to GDP ratio signals "red" for three years or more. It is also
noteworthy that indicators that do not have high predictive power on their own, such as stock prices,
tend to have higher predictive power when they signal "red" at the same time as the total credit to

69 In compiling the land prices to GDP ratio, housing prices are used as a proxy for countries where comparable
time-series data for land prices are not available.
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GDP ratio. This suggests that, as was the case during Japan's bubble period, banking crises tend to
occur when bullish expectations, possibly reflected in the movements of stock prices, combined with
an increase in borrowing relative to real economic activity, as reflected in a continued upward
deviation of the total credit to GDP ratio from its trend.

Chart B1-3: Duration of total credit to GDP ratio's "red" signaling and probability of crisis
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Chart B1-4: Probability of crisis when other indexes turn "red" in addition to total credit to GDP ratio

"Red" signaling of total credit to GDP ratio continues "Red" signaling of total credit to GDP ratio continues
for 1-2 years for 3 years or more
20 4Probability of crisis, % o 60 - Probability of crisis, %
— [ Simultaneous 'red" signaling —= Simultaneous "red" signaling
Only total credit to GDP ratio 501 — Only total credit to GDP ratio
15 1 tums "red" ] tums 'red"
40 A
10 1 - 30 - —
20 1 —
5 .
10 A
0 T T T T T r ) 0 T T T T T r )
o i) 2o i) o) 4 o) ] i) 80 8 Q ] o)
o o o Q o
¢ & Eg & E < a e 5 ER B E % @
s o0 %s o 8, 8 O s o0 %s o B8, 8§ O
g £ 22 g2 gg O ¢ g€ 2 z2 2 g§ O ¢
S £ Te 2 oo @ 3 & Te 2 o @
& & 2§ § &3 g & £ 23 & 23 g
E § S =] @ o i § 8 he] @ -
g 32 £ g 5 2 32 2 o =
= I©° Q £ a = I © [ £ 4
g 2 g 7 2 T
e 2 a g 3 a3
a a
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In summary, the nature of banking crises varies, and not all FAIXs necessarily turn "red" before a
crisis as they did during Japan's bubble period. However, some indicators, such as the total credit to
GDP ratio, have predictive power not only for Japan's bubble period but also for banking crises more
broadly. As for the total credit to GDP ratio, the probability of a subsequent crisis tends to be greater
the longer the indicator signals "red" or if, under the situation where the indicator signals "red" for a
protracted period, other FAIXs signal "red.” The past experience of various banking crises suggests
the need for greater vigilance against the risk of financial imbalances building up in such situations.
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Among the eightindicators, the household loans to GDP ratio has the highest figure for AUC, meaning
that it has the highest predictive power for banking crises that have occurred in the past 40 years.
Some studies have shown that financial crises triggered by high growth in lending to households are
followed by extremely slow economic recoveries.”® In Japan, the default rate on loans to households
such as housing loans has been low for a long time, and discussions on financial institutions' credit
risk have been focusing mainly on corporate loans. It should be noted, however, that the share of
household loans in financial institutions' lending has been increasing, and this trend in the

composition of lending has been slowly but steadily changing the risk profiles of financial institutions
(Chart B1-5).

Chart B1-5: Household loans to total credit ratio
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70 For details, see Jorda, O., Schularick, M., and Taylor, A. M., "The Great Mortgaging: Housing Finance, Crises,
and Business Cycles," NBER Working Paper Series, no. 20501, September 2014.
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Box 2: Developments in the real estate market

Previous Reports highlighted that financial institutions have been actively taking risks in lending to
the real estate industry since before the COVID-19 outbreak, and as a result, vulnerabilities may be
building up, especially with regard to lending to rental real estate businesses. Against this
background, this box examines developments in the real estate market.

The total value of transactions has remained at a high level. Transactions in logistics facilities and
residences have increased while those in retail facilities and hotels have shrunk considerably (Chart
B2-1). The share of foreign investors in the total value of transactions has been on an uptrend since
2010, albeit with some fluctuations, and this trend is unchanged since the COVID-19 outbreak. One
reason for this pointed out by market participants is the relative attractiveness of Japanese real estate
as an investment segment, such as the stability of earnings. Another reason is financial institutions'
active lending stance toward the real estate industry under accommodative financial conditions (see
Chart B2-2 and Box 3). Under these circumstances, the default rate in the real estate industry has
remained low among firms engaged in real estate transactions and in rental real estate business
(Chart B2-3).
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However, there are signs of change in the rental market and developments in real estate prices.
Vacancy rates for office buildings have begun to rise against the backdrop of the increase in remote
work triggered by the spread of COVID-19 (Chart B2-4). As for rental housing, an increase in
inventories is observed in Tokyo, and vacancy rates have increased in the Tokyo metropolitan area
and the Kansai region (Charts B2-5 and B2-6). Looking at developments in commercial real estate
rents, those for hotels and retail facilities have continued to be weak, and offered rents for office space
in Tokyo have turned toward a decline (Charts B2-7 and B2-8). Under these circumstances, the
uptrend in land prices seen before the COVID-19 outbreak shows signs of reversing (Charts B2-9
and B2-10).
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Chart B2-3: Default rates for real estate industry Chart B2-4: Vacancy rates for office buildings
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Chart B2-5: Inventories of rental housing Chart B2-6: Vacancy rates for rental housing
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The previous Report highlighted that, unlike that of other industries, the financial vulnerability of small
and medium-sized rental real estate businesses has been on a trend increase, with regional financial
institutions lending actively. In recent years, there had been an increase in rental housing
concentrated in areas that had seen a substantial rise in the number of households due to migration
to urban areas and the increase in single-person households; however, since the COVID-19
outbreak, there have been considerable changes in the demographic landscape in urban areas and
other areas (Chart B2-11). Thus, the real estate industry needs to continue to be monitored closely,
as the market environment and developments in default rates may change in the future if market

conditions weaken further or if financial institutions change their lending stance.
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Chart B2-7: Developments in real estate rent
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Chart B2-9: Land Value LOOK Report
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Chart B2-8: Office rents (Tokyo)
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Chart B2-10: Land prices by type of use
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Chart B2-11: Changes in the number of net migrants by area
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net migrants from other prefectures was positive (negative) in 2019.
Source: Ministry of Internal Affairs and Communications, "Population, Population Trends, and the Number of Households
Based on the Basic Resident Register," "Report on Internal Migration in Japan."
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Box 3: Impact of foreign investors in the commercial real estate market

While real estate rents in certain segments have shown signs of weakening since the outbreak of
COVID-19, the total value of commercial real estate transactions has continued to increase, driven
by the growing share of foreign investors (Charts B2-1, B2-7, and B2-8). This box examines the
factors that explain the recent trends in investments by foreign investors as well as the impact of such
trends on commercial real estate prices.

The result of the regression that examines the total value of real estate property acquisitions by
foreign investors shows that variables such as the global business conditions, interest rates in the
United States, yield differences between Japan and the United States, and differences in the degree
of uncertainty between Japan and the United States are statistically significant (Chart B3-1). This

Chart B3-1: Estimation results for value of real estate property acquisitions by foreign investors

Dependent variable: Value of real estate property acquisitions by foreign investors in Japan (h/h % chg.)

Explanatory variables Expected signs| Coefficients
Global factor
GDP growth rate of OECD countries (h/h % chg.) + 492 *
U.S. policy rate (h/h chg.) - -0.21 ***
Yield difference (Japan - U.S., h/h chg.) + 0.26 *+*
FX rate (U.S. dollar/yen, h/h % chg.) + 2.14 *xx
U.S. VIX (h/h chg.) +or- 0.06 ***
Domestic factor
DI of lending attitudes of financial institutions (real estate industry) + 0.01 ***
Nikkei VI (h/h chg.) - -0.04 ***
Constant -0.06 *
Estimation period 2005-2020
Adj. R? 0.44
S.E. of regression 0.29

Note: 1. *** and * indicate statistical significance at the 1 percent and 10 percent levels, respectively.
2. Dependent variable is 1.5-year backward moving average.
Source: Bloomberg; FRB; IMF; Japan Real Estate Institute; JLL; OECD; BOJ.

Chart B3-2: Decomposition of value of real estate property acquisitions by foreign investors
Current phase GEC

_logarithm, cumulative chg. 2 - logarithm, cumulative chg.

-2 1
-3 T T T T T T S -3 T T T T T T )
-2 -1 0 +1 +2 +3 +4 -2 -1 0 +1 +2 +3 +4
2020 H1 2008 H2
B Economic uncertainty in Japan and abroad Real estate yield difference
[ FX rate mmm U.S. policy rate
1 Global economy 3 Lending attitudes of Japanese financial institutions
Actual  emmmeees Model prediction

Note: The charts indicate cumulative contributions for every half year based on the estimation results shown in Chart B3-1.
"Lending attitudes of Japanese financial institutions" represents "DI of lending attitudes of financial institutions (real
estate industry)," "Global economy” represents "GDP growth rate of OECD countries," and "Economic uncertainty in
Japan and abroad" represents the sum of "Nikkei VI" and "U.S. VIX." Latest data for left-hand chart as at the second
half of 2020.
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finding is consistent with market participants' perception that foreign investors make investments from
a global perspective and that, currently, the Japanese real estate market is a relatively attractive
market segment for investment. Moreover, the finding that Japan's financial institutions' lending
attitudes affect the total value of transactions is consistent with the view that foreign investors'
proactive investment stance is supported by the continued accommodative lending stance of Japan's
financial institutions toward the real estate sector, even after the COVID-19 outbreak. The historical
decomposition using the estimation result shows that financial institutions' severe lending stance
contributed to a considerable reduction of real estate property acquisitions by foreign investors during
the GFC (Chart B3-2). In contrast, during the current phase, financial institutions' accommodative
lending stance, the decline in U.S. interest rates, and the relative calmness in Japan's financial
markets have helped to push up real estate property acquisitions by foreign investors, while the
deterioration in the global economy has exerted some downward pressure.

These results suggest that foreign investors' proactive investment stance may change if the upward
pressure on U.S. interest rates were to become stronger, or if the lending stance of Japanese financial
institutions toward the real estate sector were to become severe.

Next, the price impact of transactions by foreign investors on Japan's commercial real estate market
is examined. Specifically, using transaction-level data of large commercial real estate transactions
performed by 7,500 domestic and overseas real estate investors, among approximately 24,000
transactions worth 100 million yen or more from 2002 onward, the average difference in transaction
prices for domestic and overseas investors is examined. The results show that, after controlling the
differences in the characteristics of individual properties, such as their location and type of use, the
prices paid by foreign investors tended to be more than 10 percent higher than those paid by domestic
investors (Chart B3-3).

Chart B3-3: Estimation results for

Outline of database

real estate transaction price
Estimation results

Dependent variable:
Eligible Real estate investment worth 100 million Real estate transaction price (logarithm)
LiEnSaction yen or more Explanatory variables Coefficients
Foreign-buyer dummy 0.13 =
Start year 2002 Property quality
; Age -0.04 ***
Characteristics Location, use, area, 2 Hohk
seller's and buyer's name, etc. Age 0.00
Total floor area (logarithm) 0.74 **
Sample size Approx. 24,000 cases Number of aboveground floors 0.01 **
Number of basement floors 0.12 **
Estimation 9,539 cases SRC-structure dummy 0.12 **
sample size (Approx. 7,500 sellers and buyers) Constant 027 *
Note: 1. Estimation samples contain all the characteristics Dummy variables for location, use, and Yes
required for estimation at December 2020. transaction year
2. *** and ** indicate statistical significance at the 1 Estimation period 2002-2020
percent and 5 percent levels, respectively. - =@
3. Estimated by the BOJ. AR : 078
Source: BOJ calculations based on "Nikkei real estate Sample size 9,539

market information DEAL SEARCH."

These results are consistent with those of preceding studies for other countries showing that foreign
investors tend to pay a larger risk premium than domestic investors when acquiring real estate.”

L The pattern that foreign investors tend to pay more than domestic investors is reported, for example, in the
following study: Committee on the Global Financial System, "Property price dynamics: domestic and international
drivers," CGFS Papers, no. 64, February 2020.
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The findings suggest that, if foreign investors' investment in Japan's real estate market were to
decrease, this could exert a certain amount of downward pressure on commercial real estate
transaction prices, especially in the case of large-scale transactions.
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Box 4: The structure of project finance loans and recovery rates

This box provides an overview of the basic structure of project finance loans and presents the results
of a quantitative analysis of the recovery rate taking the characteristics of project finance loans into
account. A project finance loan is a loan structure for providing funds to a SPV that specializes in the
operation of a specific, predetermined project such as resource extraction or the construction and
operation of transportation infrastructure and power plants (Chart B4-1).

Chart B4-1: Standard scheme of project finance

D Primary market  [---------------oomoomsoooooons “

EPC contractors

O&M contractors Projectcompany SOff-takers
. ome may serve
Fuel supply companies (SPV) ( as sponé’ors)

(Some may serve as sponsors)

Non-recourse loans, etc. Eguitie\

Parent

| . Sponsors
RS Syndicate group .Lcompanes j1_________ -

! (Japanese banks, etc.)

Sell a portion of loans

(Typically term loans)
B R, Secondary market

Other financial institutions

Note: "EPC contractors" and "O&M contractors" are entities involved in the start-up and maintenance of projects,
respectively.
"Off-takers" are entities that purchase goods and services produced by the project company.

When examining the credit risk of project finance loans, given the risk characteristics described in the
main text, it is necessary to take into account the profitability of the project, its financial conditions
and cash flows, and the effects of the various credit enhancements provided by the sponsor(s). This
box quantitatively examines the impact of these factors on the recovery rate using data on
approximately 5,500 infrastructure, power, and oil and gas projects arranged between 2000 and
2018. The data consist of projects’ attributes, the default status, and the recovery rate. Of about 5,500
projects, 97 ended in default.

When estimating the impact of variables representing the financial conditions of a project -- e.g., the
leverage -- on the recovery rate, using only defaulted projects would imply selecting projects that
were financially weak or that were implemented during difficult macroeconomic conditions.
Consequently, this may lead to biased estimation results. In order to correct for such potential biases,
a two-step (Heckit model) estimation is employed. In the first step, a probit model on the determinants
of whether a project defaulted or not is estimated, using data on all projects arranged during the
observation period. In the second step, the Inverse Mills ratio calculated from the parameters of the
first step is used to correct for biases in the data, and a Tobit model for the recovery rate using only
projects that defaulted is estimated.

The estimation results show that, in both the first and second steps, the coefficients have the expected
signs and most of the coefficients are statistically significant. The results of the first-step estimation
suggest that whether a project defaults depends on market conditions such as GDP growth and crude
oil prices during the project period. The second-step results suggest that the recovery rate is affected
by the project's financial conditions and cash flows, such as the leverage ratio and the ratio of
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committed lines to the amount of borrowing, as well as the credit enhancement capacity, including
the overlap ratio between the parent company and the sponsor (Chart B4-2). On top of that, the
second-step estimation results suggest that credit enhancements provided by the parent company
may increase the recovery rate of the project at normal times, but such credit enhancements may
reduce the recovery rate when crude oil prices are weak. This can be interpreted to mean that, in a
situation where the industry overall is under stress, the performance of the parent company could
deteriorate at the same time as that of the project, potentially leading to a deterioration in the recovery

rate because credit enhancement obligations cannot be fully met.

Chart B4-2: Two-step estimation results of the probability of default and the recovery rate

Step 1
Explanatory variables Dependent‘ variable:
Whether a project defaults
Variables representing market conditions
GDP growth rate during the project period -0.063 ***
Dewation of WTI from market forecast during the project period (for oil and gas projects) -0.029 **
x Electricity project dummy 0.020
x Infrastructure project dummy 0.031 *
Producer price index for electricity during the project period (for electricity projects) -0.049 ***
x Oil and gas project dummy 0.016
x Infrastructure project dummy 0.020 ***
Variables representing project characteristics
Project period (only for completed projects) 0.081 ***
Electricity project dummy 1.989
Infrastructure project dummy -0.878
Constant Yes
Origination year dummy Yes
Sample size 5,581
Pseudo R? 0.310
Step 2

Explanatory variables

Dependent variable:
Recowery rate

Variables representing market conditions

GDP growth rate as of liquidation 0.038 ***
Deviation of WTI from market forecast at the time of liquidation 0.234 ***
WTI at the time of liquidation (for oil and gas projects) 0.006 ***
x Electricity project dummy 0.011 ***
x Infrastructure project dummy -0.002 ***
Variables representing project characteristics
Degree of overlap between parent companies and sponsors (market average, %) -0.081 ***
x WTI at the time of liquidation 0.001 ***
Liquidity facility ratio (market average, %) -0.007 ***
Project size (logarithmic values) 0.055 ***
Leverage (debt to asset ratio) -0.001 ***
Electricity project dummy -0.407 ***
Infrastructure project dummy 0.160 ***
Inverse Mills ratio -0.008
Constant Yes
Liquidation year dummy Yes
Sample size 97
Pseudo R? 0.524

Note: 1. The estimation period is 2000-2018. ***, ** and * indicate statistical significance at the 1 percent, 5 percent, and 10

percent levels, respectively.

2. "Degree of overlap between parent companies and sponsors" and "Liquidity facility ratio" are the share of the number
of projects that include the parent company as a sponsor and the share of the liquidity facility to the total amount of
credit, respectively. Both are calculated from data on projects in the same industry and arranged in the same year

since data on individual projects are not available.

Based on these estimates, a simulation of the recovery rate suggests that the rate for project finance
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loans arranged by Japanese banks could be higher than that for other projects when crude oil prices
are high, whereas the rate for project finance loans arranged by Japanese banks could be lower than
that for other projects when crude oil prices decline, and thus the entire crude oil industry is under
stress (Chart B4-3).

Chart B4-3: Recovery rates in times of low crude oil prices

Note: Figures are estimates of recovery rates for oil and gas
projects based on the estimation results shown in
Chart B4-2. "Arranged by Japanese banks" indicates
the recovery rates of projects in which the three major

0 T T T J banks participated as bookrunners or mandated lead
60 55 50 45 40 arrangers. "Others" indicates those in which other
WTI atthe time of liquidation entities participated as bookrunners or mandated lead
U.S. dollars/barrel arrangers.

When Japanese banks provide project finance loans, they usually examine the financial conditions
of sponsors. In monitoring project finance loan-related credit risk, it is necessary to keep in mind the
possibility that weak crude oil prices not only impair the value of the project but also lead to a
deterioration in the business performance of the parent company.
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Box 5: Global structural changes in the transmission channels of market
shocks

Strengthened interlinkage between the domestic and foreign financial systems

Since the GFC, the importance of the NBFIs (investment funds such as investment trusts; pension
funds and insurance companies) -- especially of investment funds -- in global financial intermediation
activities has been growing (Chart IV-3-6). This box examines the implications of these changes for
the stability of Japan's financial system.

As seen in Section B of Chapter Ill, the size of the NBFIs in Japan's financial system in terms of
financial assets is smaller than that in other advanced economies. However, looking at the financial
interconnectedness between entities suggests that in Japan, too, there are some characteristics that
warrant attention.

Using flow of funds statistics in each country to estimate the structure of cash flow through various
types of assets (loans, debt securities, stocks, and beneficial interest in trusts), the financial
interconnectedness between entities could be presented as the following networks (Chart B5-1).72

Chart B5-1: Structural changes in interconnectedness surrounding non-banks

Japan United States Germany
Banks, | Banks, Banks,
etc. etc. etc.

-

NBFls
Other Other Other
. Rest of . Rest of ’ Rest of
domestic | <Guemmm— o\ orid domestic - the world domestic the world
sectors sectors sectors

Note: 1. Covers loans, debt securities, equities, and investment trust beneficiary certificates (fund shares). Estimates by the
BOJ.
2. The thickness of the arrows indicates the relative amount within each country as of 2020.
3. Red arrows indicate the top four links with the highest percentage increase compared to 2010 within each country.
The estimated networks show that, while the cash flow from "banks, etc." to "other domestic sectors”
continues to be large in all countries, there are differences in the way "NBFIs" and other sectors are
linked. In Japan, the flow from "banks, etc." to "NBFIs" has strengthened in recent years, reflecting
the increase in investment trust holdings by financial institutions, while the importance of "NBFIs" as
a source of supplying funds to "other domestic sectors," which includes the nonfinancial sector, is

72 Although there has been progress in the compilation of data on from-whom-to-whom relationships in the flow of
funds statistics of various countries, there are still many missing values at the level of granularity of this analysis
(interconnectedness among 11 entities). Therefore, the analysis here uses a method called the "maximum entropy
method" to estimate such missing values. In the maximum entropy method, the probability distribution is determined
such that it does not contain more information than the specified preconditions. In the analysis here, missing values
are regarded as random variables and the distribution is set so that their uncertainty (entropy) is maximized based
on the available information. This method is widely used in the estimation of interconnectedness and network
structures. See, for example, Castrén, O. and Kavonius, I. K., "Balance Sheet Interlinkages and Macro-Financial
Risk Analysis in the Euro Area," ECB Working Paper Series, European Central Bank, no. 1124, December 2009.
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limited. In the United States, on the other hand, "NBFIs" have played a major role as fund suppliers
to "other domestic sectors” throughout time; in Germany, likewise, the supply of funds to "other
domestic sectors" by "NBFIs" has increased substantially over the past decade. Interconnectedness
within the "NBFIs" has also increased substantially in the United States and Germany. Meanwhile,
the link between "rest of the world" i.e., foreign entities, and domestic sectors has strengthened in all
countries, suggesting that interlinkages in the global financial system are growing.

As seen in Section C of Chapter IV, in March 2020, international financial markets became volatile
as NBFIs such as foreign investment funds faced pressures from rapid outflows of funds, which led
to increases in securities-related losses, including at Japanese financial institutions. This suggests
that, even if activities of NBFIs in Japan's financial system are limited, the system as a whole may be
exposed to redemption risks of foreign investment funds indirectly through the overlap of assets held
by domestic and foreign entities as a result of, for example, investment trust holdings (Chart IV-3-7).
The following examines in detail how the structural changes in global transmission channels of market
shocks in recent years are affecting market risks faced by the Japanese financial system.

The analysis employs the fire-sale (FS) model, which has been increasingly used by major central
banks in recent years.”> The FS model assumes that the size of price changes in an asset is
determined by changes due to the initial price shock and an amplification mechanism through
transactions among different entities. In the following, the latter effect will be referred to as the
“interlinkage effect" (Chart B5-2).74 The degree of interlinkage effect consists mainly of the following
three elements: (1) the degree of portfolio overlap (how similar portfolios are between different entities
in terms of market value fluctuations); (2) the portfolio adjustment rate (how much an entity sells
assets when prices fall); and (3) the degree of price impact (how much the amount of asset sales of
an entity affects market prices).

The following analysis assumes that the global financial network consists of six entities -- "financial
institutions," i.e., depository institutions, mainly banks, "investment funds," and "insurance companies
and pension funds (ICPFs)" in Japan and these same three entities for the United States and Europe
combined -- and estimates the parameters of the three elements above using flow of funds
statistics.”®

73 As in existing studies, the scope of the analysis is to model not necessarily the fire-sales event itself but a
situation in which transactions by an entity induce transactions by other entities through changes in asset prices,
which then spread to the entire system. Examples of existing studies are Greenwood, R., Landier, A., and Thesmar,
D., "Vulnerable Banks," Journal of Financial Economics, March 2015; Duarte, F. and Eisenbach, T. M., "Fire-Sale
Spillovers and Systemic Risk," Federal Reserve Bank of New York Staff Reports, no. 645, December 2019; Mirza,
H., Moccero, D., Palligkinis, S., and Pancaro, C., "Fire Sales by Euro Area Banks and Funds: What is their Asset
Price Impact?," ECB Working Paper Series, no. 2491, November 2020; Caccioli, F., Ferrara, G., and Ramadiah, A.,
"Modelling Fire Sale Contagion across Banks and Non-banks," Bank of England Staff Working Paper, no. 878, July
2020.

7 Conceptually, observed changes in asset prices, such as the historical value-at-risk (VaR) values, which are
widely used in risk management, can be decomposed into a combination of these two factors. In practice, however,
the degree is difficult to quantify because the initial price shock is unobservable. That is, while it is possible to say
that the interlinkage effect increased by x percent through time points A and B, it is difficult to say that, of the price
change observed at time point A, x percent can be explained by the initial price shock while (100-x) percent can be
explained by the interlinkage effect.

5> The estimation of the network follows the approach of Diebold and Yilmaz (Diebold, F. and Yilmaz, K., "On the
Network Topology of Variance Decompositions: Measuring the Connectedness of Financial Firms," Journal of
Econometrics, 2014). Specifically, a vector autoregression (VAR) model, consisting of six variables for the quarter-
on-quarter rate of change in the market value of the total assets held by each entity and six variables for the quarter-
on-quarter rate of change in their trading volumes, is estimated using sparse estimation (LASSO estimation), in
which a linear restriction is on the sum of the absolute values of the coefficient parameters. The variance
decomposition of the VAR model is used to estimate the networks of market value changes and trading volume
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First, the degree of portfolio overlap was generally low, except for that between domestic and foreign
investment funds before the GFC. Since then, however, the portfolio overlap of all three types of
entities in Japan with the other types both at home and abroad has increased. The portfolio overlap
of Japanese financial institutions has increased with foreign investment funds in addition to domestic
ICPFs (Chart B5-3). As a result of this global increase in portfolio overlaps, the impact of price
changes resulting from the sale of assets of an entity is likely to be more widespread globally.

Chart B5-2: Interlinkage effect of the price changes
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Chart B5-3: Portfolio overlap
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Note: The thickness of a line shows the degree of portfolio overlap between two entities.

changes of each entity. The portfolio overlap is defined as market value changes of other entities' assets, and the
portfolio adjustment rate is transaction volume changes of other entities, both of which are changes observed in the
case where there is a shock on the market value of a particular entity's asset holdings. The price impact is defined
as market value changes of other entities' assets when there is a shock on a particular entity's transaction volume
of asset holdings. The estimation period for the VAR model is from the July-September quarter of 1999 to the
October-December quarter of 2019, and in order to capture changes in parameter values over time, a rolling
estimation is conducted for a window of eight years.
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Detailed assessments of the degree of overlap involving Japanese financial institutions show several
characteristics. The degree of overlap with domestic ICPFs has clearly increased since 2013 (Chart
B5-4). The timing coincides with the period in which both Japanese financial institutions and domestic
ICPFs reduced the weight of JGB holdings and rebalanced their portfolios toward more risky assets
in order to secure profits. The degree of overlap with foreign investment funds has also increased,
and this can be attributed to both trend and cyclical factors. That is, the trend factor can be attributed
to the secular increase in Japanese financial institutions' investment in securities that contain
overseas risks, which has been highlighted in previous Reports. On the other hand, the cyclical factor
can be attributed to fluctuations in foreign investment funds' investment in Japan in response to
market conditions. The latter suggests that, for example, changes in foreign investment funds'
investment in Japanese equities may be a factor leading to increases or decreases in the degree of
portfolio overlap with Japanese financial institutions, which hold large amounts of strategic stock
investments.

Chart B5-4: Portfolio overlap between Japanese financial institutions and other entities
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Note: 1. Portfolio overlap is 4-quarter backward moving averages. Latest data as at the October-December quarter of 2019.
2. The right-hand chart shows the decomposition of portfolio overlap between Japanese financial institutions and
foreign investment funds into domestic and overseas factors by linear regression. As independent variables, the
portfolio share of foreign securities of Japanese financial institutions and net fund flows to Japan are used. The
chart excludes the contribution of the intercept.
Source: EPFR Global; Haver Analytics; BOJ.

Next, the portfolio adjustment rate has been highest for foreign investment funds, followed by
domestic investment funds (Chart B5-5). The rate for foreign investment funds has been rising in
recent years, which may reflect declines in the liquidity of assets held by such funds.”® In contrast,
the portfolio adjustment rate for domestic investment funds has been on a downtrend, which is
consistent with data on investment trust redemption rates in Japan. This likely reflects factors such
as an increase in investment by financial institutions in privately placed investment trusts, which have
a low redemption rate, and an increase in the number of individual investors who prefer investing for
the long term due to the implementation of various retail investment promotion policies, including the
Japanese individual savings account (NISA) arrangement (Chart B5-6). The portfolio adjustment
rates of Japanese ICPFs are significantly lower than those of foreign and Japanese investment funds.

76 Studies have shown that redemption of an investment fund tend to correlate more with market price fluctuations
when assets held by investment fund are more illiquid. See, for example, Fricke, C. and Fricke, D., "Vulnerable
Asset Management? The Case of Mutual Funds," Journal of Financial Stability, 2021; FSB, Global Monitoring
Report on Non-Bank Financial Intermediation, December 2020.
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This implies that Japanese ICPFs do not tend to force themselves to sell their assets even when
market prices become volatile.

Chart B5-5: Portfolio adjustment rates and price impact
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Note: The figures indicate elasticities. 8-quarter backward moving averages. Latest data as at the October-December
quarter of 2019.

Chart B5-6: Portfolio adjustment rate and redemption rate of investment trusts in Japan
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Note: 1. The redemption rate in the left-hand chart is quarterly aggregate redemptions divided by total net assets at the
beginning of the period. 12-month backward moving averages. Latest data as at the October-December quarter of
2019.
2. Latest data as at end-December 2019 in the right-hand chart.
Source: The Investment Trusts Association, Japan.

Lastly, the degree of price impact is highest for foreign investment funds, whereas it is low for all three
types of domestic entities and on an upward trend for all entities in recent years (Chart B5-5). This
may be due to the fact that all entities have been increasing their holdings of relatively illiquid assets
under the accommodative financial conditions worldwide.

Decomposing the interlinkage effect faced by Japanese financial institutions into its epicenter shows
that the importance of foreign investment funds has been increasing, with the degree of portfolio
overlap showing the largest contribution and the portfolio adjustment rate and the degree of price
impact also making substantial contributions (Chart B5-7). The reasons for this are that (1) under the
prolonged low interest rate environment, Japanese entities are actively investing in overseas risk
assets and are increasing the degree of overlap of their portfolios with foreign investment funds, and
(2) foreign investment funds, which are likely to be increasing their holdings of relatively illiquid assets,
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are now also actively investing in Japan. It is worth noting that the contribution of the interlinkage
effect of Japanese ICPFs slightly rose due to the increased portfolio overlap, but the contribution to
the overall interlinkage effect remains small, since the portfolio adjustment rate is low and the price
impact is small.

Chart B5-7: Decomposition of interlinkage effect faced by Japanese financial institutions
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Note: 1. The interlinkage effect is the amplification mechanism of a price shock through transactions between entities, which
shows how much one standard deviation price shock is amplified in terms of percentage.
2. Latest data as at the October-December quarter of 2019.
Putting all these findings together, the findings on how the interlinkage effect in the domestic and
foreign financial system overall, including NBFIs, has evolved indicates that this has risen
substantially since the early 2010s both at home and abroad (Chart B5-8). It should be noted that the
rate of increase in the interlinkage effect faced by Japan's financial system since the GFC is significant
compared to that in the United States and Europe. This suggests that, with increased holdings of
illiquid assets, especially by NBFIs, the degree of portfolio overlap has risen globally, resulting in
structural changes whereby a market shock in one part of the world may be amplified and spread
globally; thus, Japan's financial system has deepened its interlinkage with the global financial system.

Chart B5-8: Interlinkage effect faced by the aggregate financial system
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Note: 1. The interlinkage effect faced by the aggregate financial system is calculated by taking the weighted average of
interlinkage effects faced by each entity. The weight for each entity is based on the amount of total financial assets.
2. Latest data as at the October-December quarter of 2019.
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Implications for financial institutions' risk management and macroprudential perspective

As pointed out in Section C of Chapter IV, there were quite a few cases where Japanese financial
institutions' securities holdings breached loss-cut rules and alarm points when the market suddenly
became volatile in March 2020. The results of the above analysis suggest that the asset price
fluctuations that Japanese financial institutions face in the event of stress may be strongly influenced
by a number of external factors, such as (1) the degree of overlap between the portfolios of Japanese
financial institutions and other entities, (2) how other domestic and foreign entities react to asset price
shocks, and (3) how asset prices respond to this reaction. Financial institutions need to be aware of
these factors in their investment strategies and risk management.

From a macroprudential perspective, the FSB, various standard setting bodies, and financial
authorities of various countries have recognized that fundamental measures may need to be taken
and have started discussions to address the vulnerabilities related to investment funds and other
entities, reflecting their experiences. One of the focal points of these discussions has been to better
understand the systemic risks inherent in the financial system, particularly the interconnectedness
and interlinkage among various entities and the cross-border transmission effects, given the growing
importance of investment funds in financial intermediation activities. Further analyses like the one
presented here are important for promoting future international discussions in this field.
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Box 6: The impact of floods on firms' financial conditions

In recent years, floods caused by typhoons and torrential rains have often damaged economic
activities in Japan. Flood damage is expected to increase as a result of climate change associated
with global warming and is recognized as one of the most typical manifestations of the physical risks.
Therefore, it is important to quantify the impact of floods. Against this background, this box examines
the impact of floods on firms' financial conditions measured by their severity and persistence by size
and industry of firms.””

In general, natural disasters, including floods, are extremely localized phenomena, and the precision
of the data used to identify natural disasters can have a significant impact on the results of the
analysis. Japan has compiled Flood Statistics, which record almost all flood damage that has
occurred every year since 1961, making it possible to examine the damage -- such as square meter
measurements and the number of buildings damaged -- at the municipality level. For the analysis
here, Flood Statistics is used to create a dataset for the period from 1993 to 2018 that matches
information on domestic firm-level data provided by Teikoku Databank with information on the flood
damage in more than 1,000 municipalities.

Based on this dataset, firms are divided into two groups based on whether or not they were located
in areas affected by flooding, and then the change in the averages of firms' financial variables after
floods is compared. More specifically, the estimation examines how a firm's year-on-year rate of
change in sales and its profit to sales ratio were affected by (1) whether the firm was located in a
municipality affected by flooding,”® and (2) the scale of the flood measured in terms of the ratio of the
number of affected business facilities to the total number of business facilities in the municipality
(hereafter, the ratio of flood-affected business facilities).”

Starting with the short-term impact in the year of the flood,® the result of the difference-in-differences
estimation indicates that floods had negative impacts on the year-on-year rate of change in firms'
sales irrespective of the firm size, except for the construction industry (Chart B6-1). However, none
of the estimates is statistically significant. On the other hand, with regard to the profit to sales ratio, a
significant negative impact is found in the estimation for all firms, for the manufacturing sector and
the service sector in the industry-level estimations, and for SMEs in the estimations by firm size.
Comparing the estimates by industry and firm size with the distribution of the observed deviation from
the average of the profit to sales ratio indicates that the impact is quite large in the manufacturing
sector and also large among SMEs. These findings likely reflect that, in the manufacturing sector,
tangible fixed assets, which in the case of damage give rise to impairment losses and recovery

7T This box is based on the following paper: Yamamoto, H. and Naka, T., "Quantitative Analysis of the Impact of
Floods on Firms' Financial Conditions," Bank of Japan Working Paper, no. 21-J-3, March 2021 (available only in
Japanese).

8 Specifically, two types of dummy variables were defined and used to estimate how a firm was affected. The first
dummy takes a value of one if the firm is located in a municipality where entities other than business facilities, such
as households and public facilities, suffered flood damage, while the second takes a value of one if it is located in
a municipality where business facilities suffered damage.

7 Firm fixed effects (such as differences due to firm size) and time fixed effects (such as differences in profit ratios
due to differences in economic conditions at the time of the disaster) are controlled for, and thus they do not affect
the estimation results. The number of observations in the estimations for firms of all sizes and industries is
approximately 15 million for the year-on-year rate of change in firms' sales and approximately 10 million for the
profit to sales ratio.

80 |n order to ensure that the impact of the floods examined here is of a reasonably large scale, the results are
based on the assumption that the ratio of flood-affected business facilities is about 25 percent. This value
corresponds to the average of the largest ratio of flood-affected business facilities for each year during the
estimation period.
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expenses, play an important role, while the operations of SMEs tend to be concentrated in a small
area, making them susceptible to localized events such as a flood.

Chart B6-1: Flood effects on firms' financial conditions

Year-on-year rates of change in sales
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Flood effects equivalent to the ratio of flood-affected business facilities of about 25%

Note: 1. The error bar indicates a 95 percent confidence interval.
2. "Wholesale and retail" includes food services. "SMEs" represents firms with capital of less than 1 billion yen.
"Large firms" represents firms with capital of 1 billion yen or more.
3. Under the interpretation that the error terms estimated here are shocks experienced by firms in the past, the
percentile range of profits to sales indicates the distribution of the error terms averaged by municipality.
4. The estimation uses the unbalanced panel data from 1993 to 2018.

Furthermore, examining the relationship between the extent of the decline in firms' profit to sales ratio
and the frequency of flooding focusing on all firms shows the trend that the lower the frequency of
flooding, the greater the negative impact on firms' profit to sales ratio. This suggests that
preparedness based on the experience of past disasters plays an important role in limiting the impact
of floods on firms' financial conditions (Chart B6-2).

Next, the long-term impact -- the impact including that from the year following the flood event and
beyond -- is estimated.®! Looking at developments in the coefficient of the ratio of flood-affected
business facilities, which is an explanatory variable, the impact of the floods on firms' profit to sales
ratio for all firms subsides after becoming negative in the year of the flood (Chart B6-3). This suggests
that, from a financial perspective, the impact of floods clearly and temporarily shows up in firms'
accounts in the form of extraordinary losses, pushing down their profit to sales ratio.??

81 Using a local linear projection framework, the impact of flooding in the following year and beyond is examined
by conducting estimations for each of the following 10 years using the value of the dependent variable for that year
while keeping the explanatory variables fixed at their values for the year of the flood.

82 This point is also relevant to the fact that, while the results for sales (year-on-year rate of change) are not
statistically significant in the short-term impact regression, those for the profit to sales ratio are. In the case of sales,
a decrease in sales due to the interruption of business caused by the disaster may be compensated for by an
increase in sales at a later point, or by an increase in sales of other firms in the same industry within the same
municipality. In contrast, the impact on profit to sales ratios is largely due to losses that are temporary and cannot
be compensated for, such as impairment losses due to damage to owned assets. This difference likely explains
why the results for the profit to sales ratio are significant while those for sales are not.
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The results of the analysis above suggest that flood damage can have a negative impact on firms'
financial conditions, especially in the manufacturing sector and among SMEs. Accumulating the
analyses like the ones shown above will make it possible to develop more sophisticated methods for
measuring the physical risks associated with climate change, such as credit risks caused by flood
damages.

Chart B6-2: Frequency of flooding and Chart B6-3: Coefficients for ratio of flood-
ratio of profit to sales affected business facilities
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indicate the period of the observation for the
estimation.
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Glossary

Financial statements of financial institutions

Net income = operating profits from core business + realized gains/losses on stockholdings +
realized gains/losses on bondholdings — credit costs + others (such as extraordinary
gains/losses)

Gross operating profits from core business = core gross operating profits = net interest income +
net non-interest income

Operating profits from core business = pre-provision net revenue (PPNR) excluding trading
income = net interest income + net non-interest income — general and administrative expenses

Net interest income = interest income — interest expenses

Net non-interest income = net fees and commissions + profits on specified transactions
+ other operating profits — realized gains/losses on bondholdings

Overall gains/losses on stockholdings = realized gains/losses on stockholdings
+ changes in unrealized gains/losses on stockholdings

Realized gains/losses on stockholdings = gains on sales of stocks — losses on sales of stocks
— losses on devaluation of stocks

Overall gains/losses on bondholdings = realized gains/losses on bondholdings
+ changes in unrealized gains/losses on bondholdings

Realized gains/losses on bondholdings = gains on sales of bonds + gains on redemption of bonds
— losses on sales of bonds — losses on redemption of bonds — losses on devaluation of bonds

Credit costs = loan-loss provisions + write-offs + losses on credit sales — recoveries of write-offs

Credit cost ratio = credit costs / total loans outstanding

Capital adequacy ratios of internationally active banks

Common equity Tier 1 (CET1) capital ratio = CET1 capital / risk-weighted assets

CET1 capital includes common equities and retained earnings.

Tier 1 capital ratio = Tier 1 capital / risk-weighted assets

Tier 1 capital includes CET1 capital and preferred equities that meet certain conditions.

Total capital adequacy ratio = Total capital / risk-weighted assets

Total capital includes Tier 1 capital and subordinated bonds that meet certain conditions.

Capital adequacy ratios of domestic banks

Core capital ratio = core capital / risk-weighted assets

Core capital includes common equities and retained earnings as well as preferred equities that meet certain
conditions.
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