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Figure 1: Policy rate of the BOJ, ECB, and FRB

Japan: overnight call rate; ECB: Euro Interbank Offered Rate (EONIA) FRB: Federal Funds rate.
Source: BOJ, ECB and FRB

1 Introduction

Since the late 1990s, the BOJ has been introducing various kinds of unconventional monetary policy

measures that change the size and composition of its balance sheet. The BOJ faced the lower

bound on its policy rate (the overnight call rate) much earlier than other central banks did. Figure 1

shows the call rate from year 1986 to 2021. For comparison, it also shows the policy rates of the

European Central Bank (ECB) and the Federal Reserve Bank (FRB). The call rate became very low

at 0.5% in year 1995, and then became virtually zero in year 1999. As is described in Section 2,

the Japanese economy experienced an asset price bubble and its burst in the early 1990s, and a

financial crisis in 1997. In response to a strong deflationary pressure from the financial side of the

economy, the BOJ introduced the zero interest rate policy in February 1999. At that time, zero was

considered to be the lower bound on the nominal interest rate. In March 2001, the BOJ introduced

its first quantitative easing (QE) policy. Since then the BOJ introduced varieties of unconventional

monetary policy measures that use its balance sheet. Those include the purchase of stocks owned by

commercial banks in 2002, the Comprehensive Easing of 2010, and the Quantitative and Qualitative

Easing (QQE) of 2013 and its subsequent enhanced versions. In 2020, in response to the economic

contraction due to the outbreak of COVID-19, the BOJ enhanced the QQE further. Figure 2 shows

the size of central bank balance sheet relative to GDP of the BOJ, ECB, and FRB. It shows that the

BOJ’s balance sheet size expanded much earlier than those of other central banks. Its balance sheet

size is 130.4% of GDP at the end of year 2020.

Figure 3 shows inflation rate of Japan, the Euro area and the US. In spite of its prolonged ag-
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Figure 2: Central bank balance sheet size relative to GDP: BOJ, ECB, and FRB

Source: BOJ, ECB, FRB, JP.Cabinet Office, Eurostat, U.S. Bureau of Economic Analysis

gressive monetary easing, the BOJ has not been able to achieve its inflation target of 2%. Have the

BOJ’ policies been effective in increasing inflation and output? This chapter reviews developments

in the BOJ’s balance sheet policy and empirical studies of those policies. This chapter is organised

as follows. Section 2 describes the Japanese economy and the BOJ’s balance sheet policy since the

mid 1980s. Section 3 reviews empirical evidences on the effects of the BOJ’s balance sheet policy. 4

concludes and discusses an avenue for future research.

2 The Japanese economy and the BOJ’s policy since the late 1980s

The evolution of the BOJ balance sheet reflects the Bank’s policy to achieve its objective of price

stability and financial stability. As Figure 3 shows, the Japanese CPI inflation rate is lower than other

countries not just recently, but it has been lower since the 1980s. Therefore it is useful to briefly

review developments of the Japanese economy and the BOJ’s policy since the 1980s.

It is widely recognised that the financial liberalisation that started in the 1980s and the Plaza

Accord in 1985 are important factors behind the emergence and collapse of the Japanese asset

price bubbles during the mid 1980s and the 1990s. Hoshi and Kashyap (2004) is a good reference

for the evolution of the Japanese financial system. They document that, in the earlier stage of the

liberalisation, borrowers (eg. firms) obtained new sources of financing other than bank borrowing,

while banks held deposits but were stuck in traditional business. This fact led banks increase their

lending toward the real estate sector. The Plaza Accord in September 1985 attempted to correct

the over-valuation of the US dollar. This resulted in a sharp appreciation of the Japanese yen which
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Figure 3: Inflation rate of Japan, the Euro area and the US (yoy).

Japan: Consumer Price Index (all items), the Euro area: the Harmonised Index of Consumer Prices (all
items), the US: Consumer Price Index for All Urban Consumers (all items). Effect of changes in taxes on
price level are not adjusted. In Japan, consumption tax was introduced in 1987 and started at 3%. The tax
rate changed in 1997 (from 3 to 5%) , 2014 (to 8%) and 2019 (to 10%). Part of the increases in Japanese
inflation rate in those years reflect the changes in the tax rate.

Source: Ministry of Internal Affairs and Communications(Japan), Eurostat, U.S Bureau of Labour Statis-
tics

caused a recession and put a downward pressure on inflation. In response to this, the BOJ cut the

policy rate. Figure 3 shows inflation rate of Japan, the Euro area and the US. Inflation in Japan

rarely exceeds 2% since the 1980s, and this fact might have contributed to low and stable inflation

expectations of the Japanese households and firms.1 Figure 1 shows that the BOJ’s policy rate was

also lower than the other countries. The uneven deregulation between borrowers and savers and low

interest rates lead to increases in land prices and stock prices. Figure 5 shows that land prices and

stock prices started increasing in the mid 1980s.

The bubble collapsed in the early 1990s, as is shown in Figure 5. Two policies have been cited as

causing the collapse of the bubble. The Ministry of Finance imposed the aggregate lending restric-

tions on property-related lending in March 1990. The Ministry asked financial institutions to reduce

the growth of property-related lending. Secondly, the BOJ started increasing the policy rate in May

1989 and continued to do so until August 1990. The collapse of the bubble was followed by a long

and severe recession, and the banking crisis of 1997. Looking back, capital injection to the banking

sector was severely delayed. Only in year 1998 capital injection to the banking sector was made. The

BOJ started decreasing the policy rate in July 1991. The Bank introduced the zero interest rate policy

for the first time on the 12th February 1999.2 The Bank announced that it will aim to guide the call
1Diamond, Watanabe, and Watanabe (2020) analyse how Japanese households’ past experience of inflation affected

their inflation expectations.
2https://www.boj.or.jp/en/announcements/release_1999/k990212c.htm/
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rate to move around 0.15%, and subsequently induce further decline. After a short period of exit from

the zero interest policy, the BOJ introduced its first quantitative easing (QE) on the 19th March 2001.3

The BOJ changed its operating target from the overnight call rate to the outstanding balance of the

current accounts at the BOJ. The BOJ continuously increased its current account balance size before

exiting from the QE on the 9th March 2006.4. The peak of the size of the current account balance was

155.6 trillion yen (at the end of December 2005). During the first QE, the Bank expanded its balance

sheet by mainly purchasing traditional assets (namely, government bonds with shorter maturities).

During this period, the BOJ also introduced two other important policy measures. Firstly, the BOJ

introduced a forward guidance for the first time on April 1999. Then the Governor Masaru Hayami

announced that "I think that the Bank will maintain the zero interest rate policy until deflationary

concerns are dispelled." 5 When the BOJ introduced its first QE on 2001, it announced that "The

quantitative easing policy continues to be in place until the core CPI registers stably zero percent

or an increase year on year." 6 Since then the BOJ changed its statement continuously to increase

clarity and effectiveness of the Bank’s communication to the public. Secondly, in October 2002, the

BOJ decided to purchase stocks from commercial banks.7 This can be regarded as one of the earliest

examples of "credit easing policy" by central banks. At that time, a negative feedback of declines in

stock prices on the health of bank balance sheets was perceived as a serious problem. By reducing

commercial banks’ exposure to stock market risks, the BOJ attempted to reduce adverse effects of

stock price fluctuations on the balance sheets of commercial banks and to mitigate a vicious cycle

between declines in stock prices and deteriorating banking health.

Following the recovery of inflation and improvements in economic conditions, the BOJ exited from

the first QE on the 9th March 2006. At the same time, the BOJ announced "The Bank’s thinking on

Price Stability."8 This announcement clarifies what the BOJ seeks to achieve in the long run. Even

though a numerical inflation target was not explicitly announced, the announcement states that the

rate of CPI inflation that the policy board members regard as consistent with price stability is around

1%. Following the exit from the QE, the balance sheet size of the BOJ shrunk fairly quickly. On the

14th July 2006, the Bank increased the call rate to 0.25%, followed by another increase to 0.5% on

21st February 2007.
3https://www.boj.or.jp/en/announcements/release_2001/k010319a.htm/
4https://www.boj.or.jp/en/announcements/release_2006/k060309.htm/
5The original announcement in the press conference on the 13th April 1999 is in Japanese. See “Minuets of the

Monetary Policy Meeting on the 9th April for the background of this announcement".https://www.boj.or.jp/en/mopo/
mpmsche_minu/minu_1999/g990409.htm/

6https://www.boj.or.jp/en/announcements/release_2001/k010319a.htm/
7https://www.boj.or.jp/en/announcements/release_2002/fss0210c.htm/
8https://www.boj.or.jp/en/announcements/release_2006/mpo0603a.htm/
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As in other countries, the Global Financial Crisis caused a sharp recession in Japan. The BOJ cut

the call rate to 0.3% and then to 0.1% during year 2008. In addition to a decrease in aggregate de-

mand, a sharp appreciation of the Japanese yen put downward pressure on the Japanese economy.

This appreciation was largely caused by a large decrease in the interest rate differentials between

Japan and other countries such as the US and the Euro zone. As is shown in Figure 1, while the

other two central banks decreased their policy rate aggressively during 2007 and 2008, there was

almost no room for the BOJ’s interest rate cuts. The BOJ introduced the “Comprehensive Monetary

Easing" on the 5th October 2010.9 The main purpose of this policy was to decrease long term inter-

est rates. This policy consists of three measures. First is to to decrease the policy rate to 0-0.1%.

Second, the BOJ strengthened its forward guidance by clarifying time horizon. The Bank announces

that it will maintain the virtually zero interest rate policy until the price stability is in sight, and clarified

that its judgement condition is the “understanding of medium- to long-term price stability." Third, the

Bank established the Asset Purchase Programme in order to purchase various financial assets such

as JGBs, commercial paper, corporate bonds, exchange traded funds (ETFs) and Japan Real Estate

Investment Trusts (J-REITs). The size of the programme started from 35 trillion yen, and the Bank

subsequently increased the size to some 80 trillion yen before it was abolished at the introduction of

the QQE on April 2013. On the 22nd January 2013, the Bank introduced the “price stability target"

at 2 %.10 In addition to this, the Bank introduced the “open-ended asset purchasing method" under

which the Bank purchased financial assets without setting any termination date. This implied that the

size of the Asset Purchase Programme would be increased by about 10 trillion yen in 2014. Finally,

the Bank released the “Joint Statement of the Government and the Bank of Japan on Overcoming

Deflation and Achieving Sustainable Economic Growth".

The BOJ introduced the Quantitative and Qualitative Easing (QQE) on the 4th April 2013.11 This

was regarded as one of the “three arrows" of the so-called Abenomics under the Abe administration.12

The Bank announced that “The Bank will achieve the price stability target of 2% in terms of the year-

on-year rate of change in CPI at the earliest possible time, with a time horizon of about two years." The

bank switched its operating target from the call rate to the monetary base. The Bank announces that

it will purchase JGBs at an annual pace of about 50 trillion yen, and increase the average remaining

maturity of its JGB purchases from about three years to about seven years. In order to lower risk

premiums of asset prices, the Bank decided to purchase ETFs and J-REITs at an annual pace of 1
9https://www.boj.or.jp/en/announcements/release_2010/k101005.pdf

10https://www.boj.or.jp/en/announcements/release_2013/k130122a.pdf
11https://www.boj.or.jp/en/announcements/release_2013/k130404a.pdf
12Abenomics attempted to increase inflation rate and to promote growth of the Japanese economy by: (1) expansionary

monetary policy; (2) expansionary fiscal policy; and (3) growth enhancing policy.
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trillion yen and 30 billion yen respectively.

Since then, the BOJ has extended the QQE policy measures in several ways. On the 31st October

2014, the Bank announced an “expansion of the QQE." The Bank accelerated the annual increase

in the monetary base to 80 trillion yen. The Bank also accelerated the annual increase of its JGB

purchases to 80 trillion yen, and the average remaining maturity of purchases was extended to 7-10

years. The Bank also increased purchases of ETF and J-REITs. On the 29th January 2016, the

BOJ introduced negative interest rates13. On the 21st September 2016, the Bank introduced a new

framework called the “QQE with Yield Curve Control."14 At the same time, the Bank published the

“Comprehensive Assessment" that aims at analysing why the Bank failed to achieve its price stability

target of 2%. The main document is Bank of Japan (2016), supplemented by four research papers:

Nishino et al. (2016), Fujiwara et al. (2016), Kan, Kishaba, and Tsuruga (2016), and Kawamoto and

Nakahama (2017). Their main conclusion is that the QQE was effective in decreasing long term

interest rates and stimulating aggregate demand, but inflation failed to increase to the Bank’s target

of 2% because of sluggish nature of inflation expectations. It is argued that inflation expectations

were “adaptive" in the sense that inflation expectations react to past realisation of inflation rather than

being pinned down by the Bank’s inflation target.

The QQE with Yield Curve Control is characterised by its emphasis on control over long term

interest rates, rather than the amount of purchases of JGBs. In particular, the Bank aims at con-

trolling the 10 year JGB yield at 0%. The Bank also strengthened its forward guidance policy by

introducing “Inflation-overshooting commitment." It announced that “The Bank will continue expand-

ing the monetary base until the year-on-year rate of increase in the observed CPI (all items less fresh

food) exceeds the price stability target of 2 percent and stays above the target in a stable manner. "

This statement aims at raising inflation expectations, which the Bank regards as a key variable that

prevents inflation from raising to its target rate of 2%.

On the 26th March, The BOJ enhanced further monetary easing in response to the outbreak of

COVID-19. Policy measures include a further increase in purchases of JGB, ETFs, J-REITs, and

provision of loans against corporate debt as collateral. The Bank also increased purchases of com-

mercial papers and corporate debt. On the 19th March 2021, the Bank announced “Further Effective

and Sustainable Monetary Easing."15 The Bank announced that it allows 10-year JGB yield to fluctu-
12https://www.boj.or.jp/en/announcements/release_2014/k141031a.pdf
13https://www.boj.or.jp/en/announcements/release_2016/k160129a.pdf
14https://www.boj.or.jp/en/announcements/release_2016/k160921a.pdf
14https://www.boj.or.jp/en/mopo/mpmdeci/state_2020/k200316b.htm/
15https://www.boj.or.jp/en/mopo/mpmdeci/state_2021/k210319a.htm/
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Figure 6: The BOJ’s Balance Sheet Composition

Source: Bank of Japan

ate around plus and minus 0.25 percent from the target level. The Bank also increased its purchase of

ETFs and J-REITs to 12 trillion JPY and 180 billion JPY, respectively. This policy announcement was

accompanied by the “Assessment for Further Effective and Sustainable Easing"16 which is a follow-up

analysis of the “Comprehensive Assessment" that is published in 2016. Bank of Japan (2021) is the

main document, and it is accompanied by three research papers Kawamoto et al. (2021), Kawamoto,

Nakajima, and Mikami (2021), and Adachi, Hiraki, and Kitamura (2021).

As a result of the sequence of aggressive monetary easing policies, the BOJ’s balance sheet

size increased to almost 130% of GDP, as is shown in Figure 2. Figure 6 shows the composition

of the BOJ’s balance sheet from 2001 to 2021.17 It shows that the Bank expended its balance

sheet size by mainly increasing its purchase of JGB on the asset size and by increasing reserve

balances on the liability side. Holding of ETFs has been increasing since 2010. “Funds supplying

operations" increased markedly following the outbreak of COVID-19, reflecting the Bank’s effort to

support corporate financing. In spite of this series of aggressive monetary easing measures, inflation

rate remains well below its target. A natural question is whether those policies are effective or not.
16https://www.boj.or.jp/en/announcements/release_2021/k210319c.pdf
17Most recent data can be found on the BOJ website: https://www.boj.or.jp/en/statistics/boj/other/acmai/

index.htm/ For time series, please visit https://www.stat-search.boj.or.jp/ssi/cgi-bin/famecgi2?cgi=$nme_
a000_en&lstSelection=BS01
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3 Empirical studies of the BOJ’s balance sheet policy

In this Section, we review empirical studies on the effectiveness of the BOJ’s balance sheet policy.

Following Krishnamurthy and Vissing-Jorgensen (2013), we review the literature in light of the three

channels through which balance sheet policy affects economy. Those are signalling channel, capital

constraint channel, and scarcity channel (portfolio rebalancing, more broadly) channel.

According to the signalling channel, central bank’s balance sheet policy affects long term interest

rates and financial variables not because central bank’s asset purchases per se have any real effects,

but because asset purchases change market participants’ expectations about the future course of

short term policy rates. Therefore, balance sheet policy works as a forward guidance policy on short

term policy rate. The capital constraint channel is a transmission channel when financial markets

are in distress. Risk premiums on financial assets are high due to deteriorating financial conditions

of investors (such as financial intermediaries). This is because they may not be able to arbitrage

abnormal returns when they cannot raise enough fund (i.e., capital constrained). Central bank inter-

vention into such a market can raise asset prices and improve economic efficiency. The effects of the

BOJ’s ETF purchases may be interpreted by this channel. Finally, the scarcity channel is a dominant

channel for central banks’ purchase of long term government bonds. It is closely related to the theory

of preferred habitat (Vayanos and Vila (2021), Krishnamurthy and Vissing-Jorgensen (2012)). Long

term government bonds are special assets in the sense that they are very safe and liquid. Investors,

such as pension funds and insurance companies, have special demand for long term safe assets.

When supply of such assets are limited, government bonds carry a convenience yield. When a cen-

tral bank purchases long term government bonds, the market supply of those bonds shrinks, and

the convenience yields increases (and therefore the interest rates decline). The effects of the BOJ’s

purchase of JGBs can be interpreted by this channel.

A frequently cited survey paper on the BOJ’s quantitative easing in early periods is Ugai (2007).

He reviews papers that investigate the effects of the BOJ’s quantitative easing policy from March

2001 till March 2006. He concludes that there is clear evidence for the signalling channel, but there

is no clear evidence that the QE has significantly positive effects on inflation and output. Shiratsuka

(2010) is a good review of the concepts of unconventional monetary policy measures and how those

are related to the asset and liability sides of central bank balance sheet, and is also a good review

of the the BOJ’s first QE from 2001 to 2006. Ueda (2012) is also a good summary of the BOJ’s

unconventional monetary policy during the period 1998-2006. He summarised that forward guidance

was effective on changing long term interest rates. Targeted asset purchases in dysfunctional mar-
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kets were also effective. Regarding the quantitative easing, what he calls pure QE (balance sheet

expansion by purchasing traditional short term JGBs) were not effective, while the effectiveness of

purchases of long term JGBs were not clear cut. He also concludes that the policy failed to bring

inflation up.

After 2006, the BOJ conducted a variety of unconventional monetary policy and empirical evi-

dences on the effectiveness of the BOJ policies have accumulated. In this Section, we review those

evidences. There is also vast literature on the effects of commitment to zero interest rate policy.

However, since this paper is concerned about the Bank of Japan’s balance sheet, we mainly review

papers that focus their analysis on the BOJ’s balance sheet.

3.1 Expansion of balance sheet and expectations management

Many of the empirical studies on the early QE focus on the signalling channel. This may be because

the academic literature in the early 2000s emphasises the importance of managing private sector

expectations (for example, Jung, Teranishi, and Watanabe (2005) Eggertsson and Woodford (2003)).

Oda and Ueda (2007) investigate the BOJ’s policy between 1999 and 2006. The policy measures

in this period include the commitment to the zero interest rate policy (except the period from August

2000 till March 2001) and the quantitative easing policy from March 2001 and 2006. They use a

macro-finance approach to decompose movements in medium- to long-term nominal interest rates

into the expectations component and the premium component. Their macroeconomic model involves

a monetary policy rule with a zero rate commitment that mimics the BOJ’s commitment during the

early 2000s, which is to maintain the zero inflation policy until inflation rate exceeds a certain thresh-

old value. In order to evaluate the effects of commitment, the authors use a counterfactual simulation.

The policy effects are computed as a difference between long term interest rates implied by the model

with commitment and those implied by the model without commitment. It is shown that the commit-

ment lowered long term interest rates — both of the expectations component and the risk premium

component. The authors next investigate whether increasing the BOJ’s balance sheet size had any

effects on market participants’ expectations about long-term interest rates. In order to do so, they

regress their estimated policy effects on the BOJ current account balance and the purchase of JGBs.

If the coefficients of those quantity variables are statistically significant, then it is interpreted as an

evidence for the signalling channel — balance sheet expansion was perceived as indicating a greater

willingness to keep the call rate at zero. The authors show that the expansion of the current account

balance had signalling effects, while the amount of the BOJ’s JGB purchase did not.

10



Did balance sheet policies, the QQE in particular, change inflation expectations?18 When the

BOJ introduced the QQE, both policy makers and economists might be too optimistic about the

BOJ’s ability to raise inflation expectations. For example, Romer (2013) emphasises the importance

of regime shift in changing inflation expectations, and argues that the introduction of the QQE might

be comparable to the regime change introduced by Franklin Roosevelt in the 1930s that ended the

Great Depression. As of this writing, many measures of inflation expectations are still below the BOJ’s

inflation target of 2%. In that sense, the BOJ’s effort to raise inflation expectations has not been fully

successful. Nonetheless, it is of interest to review papers that investigate whether the BOJ’s policy

and its announcement affected inflation expectations.

Nishino et al. (2016) document the developments of inflation expectations from the introduction

of the QQE till 2016. They report that the developments in inflation expectations can be divided into

three phases. The first phase is from April 2013 till summer 2014, during which inflation expectations

rose. The second phase is from summer 2014 to summer 2015, during which inflation expectations

stayed flat. Finally, the third phase is from summer 2015 till autumn 2016 (the time the paper was

written) during which inflation expectations weakened. They argue that inflation expectations failed

to increase to the BOJ’s inflation target of 2% because of adverse shocks and the adaptive nature of

Japan’s inflation expectations. Nishino et al. (2016) do not explicitly analyse how the BOJ’s balance

sheet policy (or policy shocks) changed inflation expectations. Here we would like to review papers

that attempted to investigate whether policy changed inflation expectations.

Fujiwara, Nakazono, and Ueda (2015) investigate whether the introduction of the QQE induced a

perception of “policy regime shift" that drastically changes expectations of the public. They use the

QUICK survey system that asks market participants about their expectations about the future course

of interest rates and inflation expectations. It is shown that an increase in inflation expectations was

small at the onset of Abenomics. Because this paper was written shortly after the introduction of the

QQE, the sample period is short. However, the modest increase of inflation expectations are also

confirmed in papers that are published later. The authors also examined whether the perception of

monetary policy stance changed. It is shown that the introduction of the QQE had modest effect on

the degree of forward guidance. They argue that commitment to future monetary easing had already

intensified before the introduction of the QQE, and there was little room for strengthening forward

guidance.

Using a panel set of professional forecasters, Shintani and Soma (2020) find similar results. They
18Signalling also affects asset prices such as stock prices and exchange rates. Right after Shinzo Abe was elected as

the Prime Minister, stock prices and exchange rate reacted strongly. Those are documented and analysed by, for example,
Ueda (2002), Ito (2014) and Fukuda (2015).
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Figure 7: The BOJ’s purchase of ETF

Source:Bank of Japan

found that introduction of the QQE in March 2013, rather than raising inflation target from 1% to

2% in January 2013, increased long-run inflation expectation. However, inflation expectations only

increased to around 1%, still lower than the 2% target.

van den End and Pattipeilohy (2017) also investigate the effect of balance sheet policy on inflation

expectations by using monthly data from 2007:1 to 2014:12 of Japan, the US, the UK, and the Euro

area. They use a VAR framework to see whether a shock to the size and composition of central bank

balance sheet changes inflation expectations. They found some positive (but weak) signalling effects

on inflation expectations in Japan.19

Michelis and Iacoviello (2016) use a VAR approach. By using a long run identification restriction,

they identify an inflation target shock, and estimate impulse response functions of output and inflation

to this shock. They find that the reaction of the economy to an inflation target shock is not large during

the sample period of 1994-2015. In addition, their historical decomposition exercise reveals that the

contribution of inflation target shocks was positive, reflecting the BOJ’s commitments prior to the

QQE to raise inflation. They conclude that the QQE did increase inflation expectations but not was

not enough to generate a regime shift. In order to explain those finds, they construct a New Keynesian

model with imperfect credibility to inflation target.
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3.2 Effects of ETF purchases

As in other central banks that introduced unconventional monetary policy, a large share of the asset

held by the BOJ is government bonds (Figure 6). A unique feature of the BOJ’s balance sheet policy

is that the Bank purchases ETFs and J-REITs. When the Bank introduced this policy measure on 5th

October 2010, it explained that the aim of this policy measure is to reduce various risk premiums.20

Since then, the bank has continuously increased the size of this asset purchase programme. As

of March 2021, the maximum amount of annual purchase of ETFs and J-REITs were set to be

about 12 trillion and 180 billion yen, respectively. Figure 7 shows the volume of the BOJ’s ETF

purchases, and Figure 8 shows its share out of the total net assets of investment trusts. Figure 8

shows that the BOJ has bought a substantial amount of ETF compared with its market size. What

are transmission channels of the ETF purchase policy? Krishnamurthy and Vissing-Jorgensen (2013)

regard the capital constraint channel and the scarcity channel as the main channels through which

the FRB’s purchases of Mortgage Backed Securities (MBS). As is reviewed below, the literature on

the BOJ’s ETF purchase policy imply that the the scarcity channel and the capital constraint channel

zare relevant channels for the ETF purchases policy.

Harada and Okimoto (2019) investigate the effects of the BOJ’s purchases of ETFs on stock prices

for the period from April 2013 to October 2017. They use a difference-in-difference approach. They

compare the difference in the performances of stocks that the BOJ purchased and those that the

Bank did not. The authors focus their attention on the BOJ’s purchase of the ETFs tracking the Nikkei
19They found negligible effects for the US, the UK, and the Euro area.
20https://www.boj.or.jp/en/announcements/release_2010/k101005.pdf
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225. They consider the stocks in the Nikkei 225 as a treatment group and those not in the Nikkei 225

as a control group. They find that the prices of stocks in the Nikkei 225 increases significantly than

those of stocks which are not in the Nikkei 225 when the BOJ purchases ETFs.

The capital constraint channel predicts that policy effects may be state-dependent. For example,

effects may be stronger during market downturns because investors may be subject to funding con-

straints. Shirota (2018) indeed finds that policy effects are state dependent. Specifically, he finds that

the effects are stronger during market downturns. He also finds the effects are stronger when the

BOJ’s purchase volume is large. Adachi, Hiraki, and Kitamura (2021) investigate effects on risk pre-

miums. Risk premiums are computed from Nikkei 225 option prices and yield spreads of individual

stocks. They find that the ETF purchase policy reduces risk premiums. Similar to Shirota (2018), they

also find that those lowering effects are state dependent. The effects are stronger when the stock

price index is lower than its trend, more volatile, the larger the decline in the stock market prior to the

purchases, and the larger the size of the purchases.

Barbon and Gianinazzi (2019) consider the portfolio rebalancing as a transmission channel of the

ETF purchases policy. They construct a model of portfolio choice in which central bank asset pur-

chases represent a supply shock to the asset market. Their model predicts that an announcement of

purchase of an asset positively affects its price both on the date of the announcement and thereafter.

In their empirical part, they use cross-sectional variation in the amount of the BOJ’s purchases on

individual stocks to identify the effects of the purchases on stock prices. They use an event study

approach. They focus their attention to the two events in which the BOJ announced major expan-

sions of its ETF purchases in 2014 and 2016. It is shown that the BOJ’s ETF purchases increased

stock prices persistently, which is consistent with the prediction of their theoretical model. Based

on their findings, the authors argue that the purchases of ETFs tracking the Nikkei 225 generates

pricing distortions because the weights in the Nikkei 225 are based on prices rather than market

capitalisation.

Charoenwong, Morck, and Wiwattanakantang (2021) not only investigate effects of the BOJ’s ETF

purchases on on stock prices, but they also investigate how the policy changes behaviour of firms

whose stocks are included in the EFTs that the BOJ purchased. First, for each firm, the authors

compute the demand for shares backed by the BOJ ETF purchases. Then they regressed changes

in firm variables, such as cash and tangible capital assets, on the increased demand for the firm’s

shares due to the BOJ ETF purchases. They found that firms accumulate more cash when the BOJ

purchases their shares, but they do not increase tangible assets. Based on this finding, the authors
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argue that the objective of the ETF purchases, that is, to stimulate firm investment, has not been

achieved. Furthermore, closer investigation reveals that the BOJ ETF purchases stimulate capital

investment of firms with few valuable investment opportunities or with weak corporate governance.

They argue that the policy might have harmed economic efficiency.

Many existing studies of the BOJ’s ETF purchases policy assume that the Bank’s purchases are

exogenous. Hattori and Yoshida (2020) investigates the Bank’s purchasing behaviour by using intra-

day data. It is shown that the Bank is following a counter-cyclical purchase rule. In other words,

the Bank purchases ETFs following a negative stock return over the previous night and during the

morning market.

To summarise, the literature finds that the BOJ’s ETF purchases policy has significantly positive

effects on stock prices by reducing risk premiums. This is what the BOJ intends to achieve. However,

so far, there is little evidence that this policy has stimulated firms investment. More research is

needed on this issue.

3.3 Effects of JGB purchases

Until the Global Financial Crisis, it seems that the signalling channel had been considered as a main

transmission channel of government bond purchase policy by the BOJ. This may be because, as

Ugai (2007) summarises, early studies on the quantitative easing policy of 2000-2006 find limited

evidences on the “portfolio rebalancing" channel. Note also that, during the first QE of 2000-2006,

the BOJ expanded its balance sheet by purchasing mainly JGBs of short maturities. After the Global

Financial Crisis, the BOJ has been increasing purchases of JGBs with longer maturities.

In the early 2000s, the theoretical literature on preferred habit had not been very developed,

although this literature has a long history which goes back to Modigliani and Sutch (1966). A modern

version of the preferred habitat models was developed by Andres, David Lopez-Salido, and Nelson

(2004), Chen, Cúrdia, and Ferrero (2012), and Vayanos and Vila (2021). Recently, empirical studies

of the BOJ’s JGB purchases policy have accumulated, and this section reviews this strand of the

literature. The BOJ’s JGB purchase policy after the introduction of the QQE has decreased markedly

the net supply of JGB. While the total outstanding value of JGB exceeds 1000 trillion yen in fiscal

year 2019, the outstanding value of JGBs excluding the BOJ holdings is less than 600 trillion yen.

Fukunaga, Kato, and Koeda (2015) and Koeda and Kimura (2021) evaluate effects of net supply

of JGBs of various maturities on long term interest rates. Fukunaga, Kato, and Koeda (2015) examine
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how the net supply of JGBs affected the term structure and risk premium on long term JGBs for the

sample period of 1992 and 2014. They construct a database on the amount of outstanding of JGBs

by holder and remaining maturity, and construct measures of net supply. Net supply is defined as the

issuance by government minus the demand by the preferred habitat investors. The preferred habitat

investors are defined as insurance companies, pension funds and the BOJ. This implies that bond

purchase by the BOJ reduces net supply of JGBs. It is shown that, consistent with the predictions of

of the preferred habitat model of Vayanos and Vila (2021), a decrease in net supply of JGBs flattens

yield curve and leads a lower risk premium. Koeda and Kimura (2021) construct the data on the

maturity structure of the JGB markets for the fiscal years 1965-2019. By using a factor model, and

estimated a bond supply factor that focuses on the composition rather than the size of the outstanding

JGBs. It is shown that the supply factor has declined due to the BOJ’s QQE, and this decline has

been pushing down the 10-year bond yield by some 100 basis points.

What are the effects of the JGB purchase policy on the macroeconomy? Sudo and Tanaka

(2021) use a dynamic stochastic general equilibrium (DSGE) model to investigate the effects of the

purchases of long term JGBs on the macro economy. Their model assumes preferred habitat and

market segmentation, following Chen, Cúrdia, and Ferrero (2012) and Arce et al. (2020). The model

has two key assumptions. Firstly, there are two types of households: unrestricted and restricted.

Unrestricted households can trade both short and long term government bonds. But they have to pay

transaction cost in order to trade long term bonds, and the transaction cost depends on the amount

of their long term bond holdings. The existence of the transaction cost implies a term premium on

long term bonds. Secondly, the restricted household cannot trade short term bonds. As a result, their

spending decisions depend on the long term interest rate.21 The long term interest rate matters to

aggregate demand distinctively from expectations about the short rate. The restricted agents in their

model captures preferred habitat investors such as pension funds and insurance companies. They

use Japanese data from the 1980s to 2017 to estimate model parameters by a Bayesian technique.

It is shown that about a half the households are restricted households, which means a high degree

of market segmentation. Their estimated model implies that, as of the end of 2017, the BOJ’s JGB

purchase policy reduced long term bond yields by 50-100 basis points. Their impulse response

exercises show that a peak response of inflation to a temporary increase in the BOJ’s JGB purchase

of size 10% of GDP is about 10 basis points, when the short term nominal rate is kept constant.

Output also increases by about 45 basis points. The size of the effects is larger than what Chen,
21Specifically, the Euler equation of the restricted agents depends on long term interest rate, not on short term interest

rate.
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Cúrdia, and Ferrero (2012) find for the US economy.22

3.4 Effects on bank lending

Banks are perhaps most affected by the BOJ’s balance sheet policies. This is because the BOJ has

almost perfect control of the interbank rate (the call rate), banks have their current account balance

at the BOJ, and their current account balance is directly linked to the BOJ’s policy stance.

Bowman et al. (2015) investigate how the QE from 2000 to 2009 affected bank lending. They

use bank-level data to examine the effectiveness of the BOJ’s injections of liquidity into the interbank

market on bank lending. During this period, the BOJ supplied liquidity by mainly buying short term

JGBs. An advantage of using bank-level data is that it enables the authors to use heterogeneity

across banks to examine whether the policy effects are stronger for liquidity-constrained banks than

less constrained banks. They found a positive and significant effect of liquidity on bank lending, and

that the effect is stronger for weaker banks. However, the size of the effect is modest, and the effect

evaporated by 2005. Notice that, during their sample period, the BOJ also purchased stocks from the

banking sector. This scheme started in October 2002 in order to stabilise the financial system and

help banks reduce their exposure to stock market risk and solve their non-performing loan problems

and improve their balance sheet. The finding that the effect disappeared in the later half of the sample

period is consistent with the view that capital constraint channel works through capital-constrained

banks. When the financial market functions well, liquidity provision does not stimulate bank lending,

which is consistent with the theory.

Shioji (2019) investigates the effects of excess reserves on bank loans by using bank level data.

He uses a much longer sample, from the 1970s to 2017. This enables the author to compare banks’

behaviour between the period during which the nominal interest rate was zero (after 1999) and the

period during it was positive (before 1999). Similar to Bowman et al. (2015), he found that the effect

of excess reserves on bank loans was stronger in the early 2000s. He found no significant effect of

the QQE that was adopted since 2013 on bank loans. In addition, he found that the policy effects

are stronger for banks with weaker balance sheet. Those findings are consistent with Bowman et al.

(2015). By 2013, the non-performance loan problem of the banking sector was resolved. This fact

may be one of the reasons for why he did not find significant effects during this period.
22Based on a smaller estimate of the share of restricted agents and a smaller elasticity of the term premium with respect

to the quantity of long term debt, Chen, Cúrdia, and Ferrero (2012) conclude that the effects of long term asset purchases
are modest.
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Hosono and Miyakawa (2014) and Ono et al. (2016) use firm-bank match data to examine effects

of monetary policy on loan supply. Use of firm-bank match data enables the authors to identify

rigorously loan supply and demand by controlling for time-varying unobserved firm heterogeneity

with firm-year fixed effects. Hosono and Miyakawa (2014) use dummy variables of policy changes as

a monetary policy variables, and examine how bank loan supply reacts to monetary policy changes.

Their sample period is from 1981 to 2010. Ono et al. (2016) instead investigates how loan supply

reacts to unanticipated declines in long term interest rates. Their sample period is from 2002 to 2014.

Both papers find that the BOJ’s monetary easing have had significant effects on bank loan supply.

3.5 Effects on macroeconomy

In this section we review empirical studies that investigate overall macroeconomic effects of the BOJ’s

balance sheet policies. Hausman and Wieland (2015) is a nice review of the developments in the

Japanese economy three years after the introduction of Abenomics and the QQE. Similar to the pa-

pers reviewed in Section 3.1, the authors show that expansionary monetary policy decreased interest

rates, weakened the Japanese yen, and raised stock prices. However, inflation expectations did not

reach to the 2% target. While inflation rose, the real effects, such as the effects on consumption and

export, remained weak.

Many of the empirical literature on the macroeconomic effects of the BOJ’s balance sheet policy

use time-series models. An advantage of using time series models such as VAR models is that this

approach enables analysts investigate dynamic effects of policy on variables of interest with fewer

identification assumptions. A possible disadvantage of this approach is that it does not necessarily

distinguish transmission mechanisms at work. For example, some papers (discussed below) assume

that the size of the current account balance as the BOJ’s policy instrument and examine the effects of

a shock to the current account balance on the macroeconomy. However, behind changes in its current

account balance, the BOJ has purchased many kinds of assets such as long term JGBs, ETFs and

REITs, and lending against corporate debt. From a theoretical point of view, purchases of different

kinds of assets have different effects on the economy. VARs can capture the effects of overall policies,

but may not necessarily separately assess effects of each policy. Alternatively, one can construct an

estimated structural model to assess effects of a particular policy such as JGB purchases. Sudo and

Tanaka (2021), which is reviewed in Section 3.3, is an example of this approach. 23

22See, also, Hausman, Unayama, and Wieland (2021) for a follow-up analysis.
23Similarly, Michelis and Iacoviello (2016) use an estimated model to investigate effects of a rise in the BOJ’s inflation

target. See Section 3.1
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Perhaps one of the earliest papers is Honda, Kuroki, and Tachibana (2013) who examine the

first QE in 2001-2006.24 They use a simple VAR in which the BOJ’s current account balance is

regarded as its policy instrument. A monetary policy shock is identified by using a standard Choleski

decomposition. It is shown that an expansionary QE shock increases output but it has small effect

on the price level. Schenkelberg and Watzka (2013) use a VAR with a sign restriction to identify

a QE shock, assuming that the BOJ’s policy variable is the bank reserves held at the Bank. The

sample period is 1995-2010. It is shown that, while output and inflation positively respond to a QE

shock, policy does not lead to a persistence increase in inflation. Kimura and Nakajima (2016) also

assume that the QE shock is a shock to bank reserves. By using a time-varying VAR model for the

sample period of 1981-2012, the authors find that a shock to bank reserves decreases long term

interest rates, but effects on inflation is highly uncertain. On the contrary, Hanisch (2017) finds that

the effects of an expansionary shock to the bank reserves on output are weak and transitory, while

the effects on prices are stronger.25

Some papers investigate how different policies in different time have had different effects. Miyao

and Okimoto (2020) use a smooth-transition vector auto-regression model (STVAR) that allow pos-

sible regime changes depending on the aggressiveness of monetary easing. They use monthly data

from March 2001 to December 2015. They consider two regimes: the non-aggressive monetary

easing regime and the aggressive monetary easing regime. Variables that are used to identify the

regime are the level of unconventional assets held by the BOJ, and those include long-term JGB,

commercial papers, corporate bonds, stocks, ETF and J-REITs. They obtain the following results.

The period between August 2003 and March 2006, and the period after May 2011 are classified

as the aggressive regime. This implies that not only the QQE but also a later period of the Com-

prehensive Monetary Easing is considered as aggressive. It is interesting that they find early QE

(August 2003-March 2006) as aggressive, in spite of the fact that the BOJ at that time mainly bought

short term JGBs. Their impulse response exercises show that the effect of a base money shock to

inflation and output are stronger and more persistent under the aggressive regime than under the

non-aggressive regime. Michaelis and Watzka (2017) also use a time-varying parameter VAR. The

authors assume that the size of bank reserves in the BOJ’s balance sheet is the policy instrument,

and regards a shock to bank reserves as a monetary policy shock. They use a sign restriction to

identify the monetary policy shock. Their sample period is from 1996 to 2015 that includes the first

QE, the Comprehensive Easing, and the early phase of the QQE. The use of time-varying parameter

approach allows the authors to investigate whether or not the monetary transmission channel has
24This paper was originally written in Japanese in 2007.
25Hanisch (2017) uses a sample period of 1985-2014.
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changed over time. They show that effects on prices became stronger during the late sample period,

while effects on output seem to have declined.

Hayashi and Koeda (2019) and Koeda (2019) construct a regime-switching VAR that explicitly

considers the zero interest rate regime and the normal regime (in which the nominal interest rate is

positive). They model a Taylor-type interest rate rule subject to the zero bound. It is assumed that,

in the normal regime, the Bank’s policy instrument is the call rate. When the nominal interest rate

hits the bound, the Bank’s policy instrument is the central bank’s supply of excess reserves. The exit

condition from the QE is that when the interest rate implied by the Taylor rule is positive and that

inflation exceeds a certain threshold. This exit condition captures forward guidance policy. Hayashi

and Koeda (2019) uses a sample period which ends in 2012 (i.e., before the introduction of the QQE)

and Koeda (2019) extends the sample period until 2016. They also find that quantitative easing

has expansionary effects. An interesting finding of theirs is that an exit from a quantitative easing is

expansionary.

How strong are the effects of the BOJ’s policy compared with those of other central banks?

Rogers, Scotti, and Wright (2014) conduct a cross-country comparison of the spill-over effects of

the balance sheet policies on financial markets. They consider the US, the UK, the Euro area and

Japan. Since they use the same methodology for the four regions, their analysis is informative about

the degree of the efficacy of the BOJ’s balance sheet policy relative to those of the other central

banks. They define a monetary policy surprise as an intra-day change in government bond yields

at the time of a policy announcement. Then they estimate the pass-through from surprise changes

in government bond yields to other asset prices. In the case of Japan, monetary policy surprises

are defined as intra-day changes in 10-year future yields. Then they regress daily changes in asset

returns on monetary policy surprises. Financial variables considered include stock returns, corporate

bond yields, and exchange rates. It is shown that, similar to policies of the other central banks, the

BOJ’s policy reduces corporate bond yields. However, the size of the BOJ’s policy effects seems

to be smaller than those of the other central banks (Table 6 of Rogers, Scotti, and Wright (2014)).

Also, it is shown that the BOJ’s policy has no significant effect on stock prices, while the other cen-

tral banks’ policies have significant effects. However, a subsample analysis from year 2013 to 2014

shows that an expansionary monetary policy surprise significantly increase stock prices and the ef-

fect is economically large. Gambacorta, Hofmann, and Peersman (2014) uses a country-panel VAR

to investigate effects of central bank balance sheet policy in 2008-2011 that includes the period of the

Global Financial Crisis. The countries considered include Canada, the Euro Area, Japan, Norway,

Sweden, Switzerland, the UK and the US. The policy instrument is assumed to be the size of central
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bank assets. The authors also estimate individual country effects. It is shown that, compared with

the other countries, responses of prices and output in Japan are weaker. This may reflect that fact

that their model does not include exchange rate. Japan experienced a sharp appreciation of yen that

was caused by a sharp drop in the interest-rate differentials (see Figure 1). The sharp appreciation of

yen put a downward pressure on output and prices, which is not captured in the authors’ VAR model.

Puonti (2019) also finds that the effects of the BOJ’s policy during the sample period 1995-2010 is

weaker than those of the FRB and the ECB.

The Bank of Japan published assessments of its own policy by using their macroeconomic model

(Q-JEM).26 Kan, Kishaba, and Tsuruga (2016) evaluate the effects of the QQE during 2013-2016,

and Kawamoto and Nakahama (2017) is a followup analysis for the period 2013-2020. The Q-JEM

does not explicitly model transmission mechanisms of unconventional monetary policy, such as pre-

ferred habitat and market segmentation, through which the BOJ’s asset purchases affect financial

variables and economic activity. Instead, Kan, Kishaba, and Tsuruga (2016) and Kawamoto and

Nakahama (2017) first estimate hypothetical paths of financial variables where the QQE had not

been implemented, and compute the corresponding counterfactual paths of variables such as output

and inflation. For example, Kawamoto and Nakahama (2017) estimate that, had the the QQE not

been implemented, long term yield would have been higher by 100 basis points on average during

the period. They also estimate that inflation expectations would have been lower by some 50 basis

points. Those estimate imply that the QQE has pushed down long term real interest rate by some

150 basis points. Then they put those hypothetical financial variables into the Q-JEM and compute

a counterfactual path of the Japanese economy where the QQE had not been implemented. The

authors conclude that the QQE has pushed up the level of real GDP by 0.9-1.3 percentage points,

and CPI inflation rate (excluding fresh food and energy) by 0.6-0.7 percentage points.

3.6 Monetary-Fiscal interaction

The monetary authority and the fiscal authority of a country are connected through the government’s

consolidate budget constraint. Any accounting profits or losses made by the central bank have fiscal

implications. Therefore it is an important question to investigate fiscal implications of the BOJ’s

aggressive asset purchase policies. However, there is few academic research on this question. Fujiki

and Tomura (2017) simulate a hypothetical evolution of the BOJ’s balance sheet after the Bank would
26Q-JEM stands for Quarterly Japanese Economic Model. It is a large-scale semi-structural model of the Japanese econ-

omy. The description of the year 2019 version and its replication files are here: https://www.boj.or.jp/en/research/
wps_rev/wps_2019/wp19e07.htm/

21

https://www.boj.or.jp/en/research/wps_rev/wps_2019/wp19e07.htm/
https://www.boj.or.jp/en/research/wps_rev/wps_2019/wp19e07.htm/


have exited from the QQE, as of the time their paper was written (2016). They assume that the BOJ

would have achieved its inflation target of 2% in March 2018 and would have increased its policy

rate gradually towards 2.75%. They also assume that demand for currency would have shrunken,

responding to the increase in nominal interest rates. Their simulation shows that the Bank would

have run accounting losses for more than 15 years and the maximum of annual losses amounts to

1.4% of GDP. And the Bank would have recorded negative net asset positions for a considerable

periods of time. The losses occur not because of capital losses of long term JGBs the Bank holds

in response to an increase in nominal interest rates. The authors assume that the Bank will hold

JGBs until maturity.27 The authors emphasise the following issues. First, by having central-bank

current account balances on the liability side and long term JGBs on the asset side of its balance

sheet, the BOJ provides with maturity transformation. As long as the interest rates on long term JGBs

are prefixed at low levels, an increase in short term interest rate (that applies to the current account

balance) incurs losses to the BOJ. Second, the amount of losses depends on the elasticity of the

demand for banknotes with respect to nominal interest rates. Since banknotes do not bear interest,

supply of banknotes generate seignorage revenue in the form of savings in interest payment to the

public. If the demand for cash shrinks significantly upon exit from the QQE, the seignorage revenue

would have shrunken, contributing the losses of the BOJ. Third, the duration of the QQE is crucial

for the estimated level of losses. Fujiki and Tomura (2017) assumed that the BOJ would have exited

from the QQE in 2018. However, in July 2021 issue of “Outlook for Economic Activity and Prices,""

the BOJ predicts that CPI inflation rate will only increase to 0.9-1.1% in Fiscal year 2023, which is

below the Bank’s inflation target of 2%. The duration of the QQE will be much longer than Fujiki and

Tomura (2017) assumed, and the bank’s losses is predicted to be higher as a result.

4 Conclusion

The BOJ has expanded the size of its balance sheet significantly over the past 20 years. This is a

consequence of the Bank’s series of unconventional monetary policy measures that purchase variety

of assets. Research on the BOJ’s balance sheet policies has accumulated, as is reviewed in Section

3. Many studies find significant effects of policy on financial variables such as long term interest

rate, stock prices and exchange rates. However, papers in this strand of the literature tend to find

that effects on macroeconomic variables, such as output and inflation, remain modest for the past
27Also, in reality, the BOJ adopts an amortised cost method for its accounting. Therefore a mark-to-market capital loss

will not appear on its balance sheet if the Bank holds it until maturity.
27https://www.boj.or.jp/en/mopo/outlook/index.htm
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20 years. As a result, as of the time this chapter was written, inflation is still below the target of

2%. Review of the literature, even though limited, uncovers several issues that have not yet been

investigated in details. While the empirical research on the BOJ purchase of ETFs have accumulated,

there is almost no academic research on the Bank’s purchase of J-REITs. Research into the fiscal

implications of the BOJ policy is still at its infancy. Finally, understanding low inflation in Japan in spite

of the aggressive monetary easing still remains as an important research topic.
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