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International Money and Keynes: What Should We
Learn from Him for a Sound Key Currency?

MATSUI, Hitoshi

Abstract

In memory of John Maynard Keynes who departed from this life 70 years ago, this paper critically
explains international monetary history, based on his international monetary theory. Different from
usual textbooks, this paper explains the collapse of the Bretton Woods gold-dollar system 7ot based
on the Triffin dilemma proposition. According to Keynes’s theory, Triffin’s proposition is a fallacy,
contradicting Britain’s experiences under the pre-1914 international gold standard system. This paper
also criticizes Kindleberger’s “minority view” and McKinnon’s argument on the “N—1” problem, from

the viewpoint of Keynes’s theory.
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1. Introduction

In 1946, the next year after World War II ended, the Bretton Woods gold-dollar system started and
the famous British economist John Maynard Keynes departed from this life. Since then 70 years have
passed till today. This paper explains, in memory of Keynes, the history of international monetary
system mainly from the pre-1914 international gold standard system till the end of the Bretton Woods
gold-dollar system, based on his international monetary theory.

As is shown in this paper, Keynes’s international monetary theory opposes American common
theories which are prevalent today in the field of international monetary economics. Historically, this
opposition reflects the not-very-good Anglo-American relationship on international monetary affairs
before World War II in the process of Britain’s decline and the United States’ rise as the key-currency
country. After World War II, while Keynesian macroeconomics has extensively been accepted by
many US economists, Keynes’s international monetary theory has substantially been ignored or
regarded as heterodox by many US economists who have preferred their own international monetary
theories convenient for “explaining” US international monetary behaviors. I think, however, that
Keynes’s international monetary theory should really be orthodox in the field of international

monetary economics even today and that US international monetary theories presented after World
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War II are fallacious academically.

In the following, I explain in Section 2 that Britain before World War I observed a certain
principle in supplying the pound sterling to foreigners and that the observance of the principle
supported the well-known stable gold-pound convertibility in that era (1880-1913) on the basis of
Britain’s small amount of gold reserve. Keynes understood already in his young age the principle’s
importance for the soundness of the pound sterling, especially for the stable gold-pound convertibility.
I therefore call the principle the Keynes principle. Then, in Section 3, I explain that Britain deviated
from the Keynes principle after World War I and that the United States didn’t take over the principle
in the interwar years between World War I and World War II. In Section 4, I explain how the US dollar
was supplied to foreigners under the Bretton Woods system and why the gold-dollar convertibility
collapsed, from the viewpoint of Keynes’s international monetary theory. In Section 5, I criticize
the Triffin dilemma proposition which many US economists have used in explaining the collapse of
the Bretton Woods gold-dollar convertibility. I argue that the proposition contradicts the Keynes
principle theoretically and Britain’s experiences before World War I empirically. In Section 6, I
criticize the “popularized” version of the Triffin dilemma proposition, Kindleberger’s “minority view”,
and McKinnon’s argument on the “N-1” problem. All of these US international monetary theories
are convenient to US economists and the US government for excusing or justifying US “balance-of-
payments deficits” nationalistically, but are contrary to the Keynes principle academically. Finally
in Section 7, I state the conclusion. I think that Appendix at the end of this paper would be useful to
some readers for understanding the Keynes principle algebraically.

2. Sterling Standard before World War I

The international monetary system before World War I is usually called the international gold
standard system, but it was substantially a sterling standard system (Bloomfield 1959). Under the
sterling standard system (1880-1913) the pound sterling was used worldwide as the key currency
which was convertible into gold. The most eminent feature of the sterling standard system before
World War I was that the gold-pound convertibility was kept stable despite Britain’s small amount
of gold reserve compared with the amount of pounds held by foreigners. In 1909, for example, the
amount of pounds held by foreigners was about £150 to 200 million (Schumpeter 1939, p. 673),?
while Britain’s gold reserve was only £31 million at the end of 1908 and £33 million at the end of
1909 (The Economist). In that era (1880-1913) Britain observed a certain principle customarily in
supplying the pound sterling to foreigners, and Keynes understood already in his young age that the
observance of the principle essentially supported the stable gold-pound convertibility on the basis of
Britain’s small amount of gold reserve. I therefore call the principle the Keynes principle.

The Keynes principle requires that a key-currency country should keep her basic balance
(= current-account balance + long-term capital-account balance) near equilibrium every year and
supply the key currency to foreigners mainly through her short-term lending.” If the key-currency
country observes this balance-of-payments discipline, the externally-supplied amount of the key
currency is always covered mostly with the key-currency country’s short-term claims on foreigners.

Thus, the key-currency country’s central bank can withdraw the key currency from foreigners to the
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key-currency country’s residents effectively by tightening its monetary policy, in case of necessity.
Using this effective monetary policy discretionally, the key-currency country’s central bank can keep
the key currency adequately scarce (neither over-issued nor under-issued) in the world economy
in response to foreigners’ demand for the key currency. Then, the adequately scarce key currency
itself gains foreigners’ firm confidence as the means of international payment and store of value,
and therefore the key currency’s gold convertibility can be kept stable even if the amount of the
key-currency country’s gold reserve is far smaller than the externally-supplied amount of the key
currency. This way of supplying and managing the key currency is the Keynes principle.

Under the sterling standard system before World War I, Britain observed the Keynes principle
considerably well, keeping her basic balance near equilibrium every year. In this regard Gomes (1993,
pp. 162-1563) writes, “In pre-1914 days, Britain usually ran current-account surpluses. Between 1870
and 1914 these averaged 5.2 per cent of its GNP --- However, the indebtedness of the rest of the world
rarely led any serious sterling shortage since new foreign investments --- regularly filled the gap ---”
That is, Britain in that era kept her basic balance near equilibrium every year, with a surplus in her
current account mostly offset by a deficit in her long-term capital account. According to Takizawa
(1985, pp. 17-18), incidentally, British bureaucrats in that era (including Keynes in his young days)
knew the importance of restraining Britain’s long-term capital-account deficit within the amount of
her current-account surplus every year, and this knowledge made them call Britain’s current-account
surplus the amount “available for investment overseas” in their balance-of-payments terminology.

Keeping her basic balance near equilibrium every year, Britain in the sterling standard
era supplied the pound sterling to foreigners mainly through her short-term lending. Thus, her
international short-term investment position was also kept around equilibrium throughout the era.™>
In this regard, Bloomfield (1963, pp. 73-74) writes, “With its (non-gold) short-term assets not
differing greatly in size from its liabilities, Britain may have alternately shifted from a net short-term
creditor to a debtor position (excluding her gold reserve), and vice versa, under the impact of -
swings in Britain’s balance of payments on current account and long-term capital account ---” (words
in the parentheses added by the author of this paper, based on the note 1 of Bloomfield, op. cit., p. 71).
That is, under the sterling standard system before World War I, Britain always had a sufficient amount
of short-term sterling claims on foreigners (besides her small amount of gold reserve) to cover most
of the externally-supplied amount of pounds.

Then, thanks to the sufficient amount of Britain’s short-term sterling claims on foreigners,
the Bank of England’s monetary policy in that era was very effective in withdrawing pounds from
foreigners. In this regard, Yeager (1976, p. 306) writes, “There seems little reason to doubt the
effectiveness of Bank rate in influencing international flows of capital --- Belief in its effectiveness was
epitomized in the old City saying that 7 percent would bring gold from the North Pole.” In addition
Yeager (op. cit., p. 307) writes, “Mention of 7 percent does not mean that so high a rate was typical.
On the contrary, from January 1876 to July 1914, Bank rate moved rather narrowly around an average
somewhat above 3 percent.” It was this effectiveness of Britain’s monetary policy (supported by
Britain’s sufficient amount of short-term sterling claims on foreigners) that kept the pound sterling
adequately scarce (neither over-issued nor under-issued) in the world economy and kept the gold-
pound convertibility stable throughout the era (1880-1913) despite Britain’s small amount of gold reserve
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(see Table 1 and Figure 1 for a slightly increasing trend of Britain’s gold reserve in that era).

Table 1 UK gold reserve (1880-1914)

Year 1880 81 82 83 84 85 86 87 88
R 24.24 20.32  20.40 21.57 20.70 20.12 18.82 19.92 19.29
Year 89 90 91 92 93 94 95 96 97
R 17.81 23.47 2230 24.40 24.49 3255 43.63 34.16 30.45
Year 98 99 1900 01 02 03 04 05 06
B 29.34 29.34 2854 32.06 29.78 2891 2993 28.53 29.06
Year 07 08 09 10 11 12 13 14
R 30.75 30.73 32.63 31.36 3244 3033 3498 69.49

Source: The Ecoomist. R is the amount (in § millions) of gold coins and gold bullion held by
the Bank of England at the end of each year (evaluated at the official gold price of § 4.248 per
ounce of fine gold). As for the large value of R in 1895, Feavearyear (1963, p. 331) writes, “The
influx of new gold from the Rand coincided with exports from the United States, where the
Treasury was obliged by the Sherman Act to purchase large quantities of silver.” As for the large
value of R in 1914, see the text (Section 2) of this paper.

2.0

1.0

0 5 10 15 20 25 30 x

2 1s the “index year”, defined as the calendar year minus 1880. y is the “standardized
reserve amount”, defined as R/E, where R is the same as that in Table 1 and E is
the mean value of R for the period 1880-1913 (F = 27.28). The line of regression of
y on x (by OLS) is ¥ = 0.7403 + 0.0157x, whose correlation coefficient is 0.71, with
its t-value (5.752) indicating a positive correlation at 1% siginificance level (two-
tailed test, the degree of freedom 32).

Fig. 1 UK gold reserve (1880-1913)
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Incidentally speaking, the amount of Britain’s gold reserve before World War I was small
not only compared with the externally-supplied amount of pounds but also compared with other
major countries’ gold reserves, despite her status as the key-currency country under the duty of gold
conversion. At the end of 1909, for example, the amount of Britain’s gold reserve was £33 million,
with that of France £140 million, Germany £49 million, Austria-Hungary £56 million, and Russia £117
million (The Economist). On the stable gold-pound convertibility supported by the small amount of
Britain’s gold reserve, Feavearyear (1963, p. 314) writes that “contemporaries were torn between
criticism of the Bank (of England) and admiration for the efficiency of a system that enabled such
vast transactions, both domestic and external, to be handled with so small a reserve” (words in the
parenthesis added by the author of this paper).

And, regarding “the efficiency” of the sterling standard system before World War I, Keynes
(1914 [1983, p. 279]) writes as follows.

“Great Britain is a creditor nation --- in the sense that she habitually loans to foreign centers large
sums of money which are repayable at short notice. It is always within her power, therefore, by
refusing to renew these loans, to turn the immediate balance of indebtedness in her favor --- All this,
as | have said, is a common place. It has been the reason and justification for the Bank of England’s
holding one of the smallest gold reserves in Europe, while building up on the basis of it the largest

volume of business” (italics by Keynes).

That is, Keynes knew already in his young age that what supported the stable gold-pound
convertibility on the basis of Britain’s small amount of gold reserve was the effectiveness of her
monetary policy in withdrawing pounds from foreigners and that what supported the effectiveness of
her monetary policy was her sufficient amount of short-term claims on foreigners to cover most of the
externally-supplied amount of pounds.

When World War I broke out in July 1914, Britain’s international short-term investment
position was still well balanced, thanks to her observance of the Keynes principle for many years.
Under this well-balanced short-term position of Britain, the threat of war produced a general
withdrawal of short-term funds to Britain. Then, because of these capital inflows to Britain, the pound
sterling sharply appreciated in the foreign exchange market and her gold reserve sharply increased.
That is, the pound sterling appreciated from 4.86 dollars per pound (the Anglo-American mint par
before the war) to 6.35 dollars per pound in the last week of July 1914 (Yeager, op. cit., p. 310), and
Britain’s gold reserve almost doubled from £35 million at the end of 1913 to £69 million at the end of
1914 (The Economist).

3. Keynes in Interwar Years

After World War I Britain returned to the gold standard with her pre-war gold parity in April 1925,
but she was no longer able to keep the gold-pound convertibility stable. This was because Britain had
lost her economic power during the war and she was unable to observe the Keynes principle after the

war in supplying and managing the pound sterling as the key currency. That is, in the period from
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1925-1930 the annual average deficit of Britain’s long-term capital account was £114.2 million, which
was 2.58 times as large as the annual average surplus of her current-account (£44.2 million) in the
same period (Sayers 1976, pp. 310-313). Britain in that period didn’t have a sufficient net-export
power of goods and services to offset her long-term capital-account deficit by her current-account
surplus every year (at her pre-war gold parity). As a result of these basic-balance deficits in the latter
half of the 1920s, the pound sterling was over-issued to foreigners and Britain became a net short-
term debtor country by 1930. At the end of 1930, the amount of pounds held by foreigners was £435
million, which was far more than the sum of her gold reserve (£148 million), her dollar reserve (£25
million), and her short-term sterling claims on foreigners (£161 million: Sayers, op. cit. p. 354 and
Macmillan Report p. 112). Then, because of this net short-term debtor position (especially because
of the insufficient amount of her short-term sterling claims on foreigners) Britain was unable to
withdraw the over-issued pounds from foreigners effectively by her monetary policy, and eventually
in September 1931 the gold-pound convertibility collapsed.

In this process of Britain’s deviation from the Keynes principle after World War I, Keynes
shifted his emphasis in policy prescription from the maintenance of the pound sterling’s international
stability to the maintenance of the British economy’s domestic stability. Thus, in the 1920s he
opposed Britain’s return to the gold standard and asserted that Britain should put the pound sterling
under flexible exchange rates internationally and a managed currency system domestically, cutting
off the fetters of gold (Keynes 1923, 1925). That is, Keynes’s prescription for the British economy and
the pound sterling after World War [ was no longer based on the Keynes principle, and he inclined
more and more to such artificial international monies as “S.B.M.” and “bancor” in his middle and old
ages (Keynes 1930b [1971, pp. 3568-359] and Keynes 1941 [1980, p. 72]).

This inclination of Keynes to artificial international monies was, I think, because he knew
that Britain could not again supply and manage the pound sterling as the key currency based on
the Keynes principle and because he anticipated that the United States would not in the coming
era supply and manage the US dollar as the key currency based on the Keynes principle. That is, I
think, Keynes'’s international monetary theory was “distorted” by his nationalism after World War
I in the meaning that he didn’t actively require the United States’ taking over the Keynes principle
but instead inclined to artificial international monies for the purpose of protecting Britain’s national
interest against the United States’ seigniorage. As was symbolized by this “distortion” of Keynes’s
international monetary theory, the Anglo-American relationship on international monetary affairs was
not very good in his middle and old ages, reflecting the sharp contrast between Britain’s decline and
the United States’ rise as the key-currency country. This contrast was directly experienced by himself
in the Bretton Woods conference (1944). Under such circumstances, Britain’s old knowledge (or wise
custom) of the Keynes principle (which had essentially supported the stable gold-pound convertibility
before World War I on the basis of Britain’s small amount of gold reserve) was not taken over by the

self-confident United States with a huge amount of gold reserve, unfortunately.

4. Bretton Woods Gold-Dollar System

After World War II the US dollar put itself under an obligation of gold conversion, following the pound
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sterling before World War 1. But, different from Britain before World War I, the United States after
World War II supplied the key currency to foreigners mainly through her basic-balance deficits. That is,
in the period 1950-1960, the annual average deficit of US long-term capital account was $ 1,865 million
and the annual average surplus of US current account was $ 38 million (Yeager, op. cit., pp. 570~
571). The United States ran these basic-balance deficits in the 1950s mainly because of her aid and
long-term lending to Western Europe and Japan for their reconstruction under the Cold War, and as
a result the United States became a net short-term debtor country (excluding her gold reserve) by
1960. At the end of 1960, the amount of US short-term liabilities to foreigners was $ 21,320 million
(of which, $ 21,208 million was the amount denominated in dollars) and the amount of US short-term
claims on foreigners was only $ 3,590 million (of which, $ 3,110 million was the amount denominated in
dollars), though she still had her gold reserve as much as $ 17,804 million (Federal Reserve Bulletin).

Owing to US basic-balance deficits in the 1950s, Western Europe and Japan were
reconstructed and the so-called “dollar shortage” phenomenon (which had lasted since just after
World War II) disappeared around 1960. But, the so-called “dollar glut” soon appeared at the
beginning of the 1960s."” Thus, US policy makers tried to reduce the externally-supplied amount
of dollars by tightening her monetary policy. But, because of the net short-term debtor position
(excluding gold reserve) of the United States, her monetary policy was ineffective in withdrawing
dollars from foreigners. On this ineffectiveness of US monetary policy in the 1960s, Ozaki (1972,
p. 25) writes from the viewpoint of the Keynes principle as follows. “Only if a reserve center keeps a
short-term creditor position (in the meaning that the key-currency country holds a sufficient amount
of non-gold external short-term assets to cover most of the externally-supplied amount of the key
currency) can her monetary policy work as effectively as Britain’s Bank-rate policy before World War
I. This is well known as a historical fact, but is not understood sufficiently as a present matter” (words
in the parenthesis added by the author of this paper).

Then, US policy makers took such abnormal measures as Operation Twist (1961) and Interest
Equalization Tax (1964) in order to restrain short-term capital outflows from the United States and
facilitate short-term capital inflows to the United States. But these measures had little effect on
US international short-term capital flows, and the externally-supplied amount of dollars continued
to increase mainly through US basic-balance deficits also in the 1960s as well as in the 1950s. That
is, in the period 1960-1970, the annual average deficit of US long-term capital account was $ 3,796
million and the annual average surplus of US current account was $ 2,171 million (Yeager, op. cit.,
pp. 570-571). The United States ran these basic-balance deficits in the 1960s mainly because of her
overconsumption, the Vietnam War, and her active FDI (foreign direct investment by private firms).
As a result, US short-term debtor position worsened furthermore in the 1960s, and the United States
became a heavy net short-term debtor country (even including her gold reserve) by 1970.

At the end of 1970, the amount of US short-term liabilities to foreigners was $ 41,761
million (of which, $41,393 million was the amount denominated in dollars), the amount of US short-
term claims on foreigners was only $ 10,802 million (of which, $10,192 million was the amount
denominated in dollars), and the amount of US gold reserve was $11,072 million (Federal Reserve
Bulletin). Because of the persistent net short-term debtor position of the United States under the
“dollar glut” in the 1960s, the gold-dollar convertibility was very unstable throughout the decade (see
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Table 2 and Figure 2 for a conspicuously decreasing trend of US gold reserve in the 1960s), and

Table 2 US gold reserve (1950-1971)

Year 1950 51 52 53 54 55 56 57 58
R 22.82 22.87 2225 22.09 2179 21.75 22.06 22.86 20.58
Year 59 60 61 62 63 64 65 66 67
R 19.51 17.80 16.95 16.06 15.60 1547 13.81 13.24 12.07
Year 68 69 70 71
R 10.89 11.86  11.07 10.21

Source: Federal Reserve Bulletin. R is the amount (in $ billions) of gold reserve held by the
US Treasury and the Exchange Stabilization Fund at the end of each year (evaluated at the
official gold price of $ 35 per ounce of fine gold).

Y

1.0 b

0.5 F

0 5 10 15 20 X

x 1s the “index year”, defined as the calendar year minus 1950. y is the
“standardized reserve amount”, defined as R/E, where R is the same as that in
Table 2 and E is the mean value of R for the period 1950-1970 (£ = 17.78). The
line of regression of ¥ on x (by OLS) is y = 1.386 — 0.0386x, whose correlation
coefficient is —0.97, with its t-value (—17.392) indicating a negative correlation
at 1% siginificance level (two-tailed test, the degree of freedom 19).

Fig. 2 US gold reserve (1950-1970)
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eventually in August 1971 the gold-dollar convertibility collapsed.

Thus, the Bretton Woods gold-dollar convertibility collapsed because the United States didn’t
observe the Keynes principle in supplying and managing the US dollar as the key currency. The US
un-observance of the Keynes principle in the 1950s was mainly due to the post-1945 circumstances
(such as the need to reconstruct Western Europe and Japan under the Cold War through US backup,
and the immature international financial market just after World War IT) which made it difficult for
the United States to keep her basic balance near equilibrium and supply dollars to foreigners mainly
through her short-term lending. But the US un-observance of the Keynes principle in the 1960s was
mainly due to her ignorance of the principle’s importance for the key currency. Around 1960 when
the “dollar shortage” changed to the “dollar glut”, US policy makers should have converted the main
route of supplying dollars from US basic-balance deficits to US short-term lending, by rectifying her
overconsumption and restraining her active FDI. Nevertheless, they “benignly neglected” US basic-
balance deficits in the 1960s, because they didn’t know the importance of the Keynes principle for the
US dollar as the key currency.

5. Triffin and Barbarous Relic

As explained in the previous section, the Bretton Woods gold-dollar convertibility collapsed because
the United States didn’t observe the Keynes principle, especially in the 1960s. For many years till
today, however, most US economists have explained the collapse of the Bretton Woods system based
on the Triffin dilemma proposition (see, as a recent example, Krugman, Obstfeld, and Melitz 2015,
p. 564) despite the below-mentioned sharp contradiction between the Triffin dilemma proposition
and the Keynes principle. The essence of the Triffin dilemma proposition is shown in the following
passage by Triffin (1960, p. 67).

“The gold exchange standard system may, but does not necessarily, help in relieving a shortage in
world monetary reserves. It does so only to the extent that the key currency countries are willing
to let their net reserve position decline through increase in their short-term monetary liabilities
unmatched by corresponding increase in their own gross reserves. If they allow this to happen,
however, and to continue indefinitely, they tend to bring about a collapse of the system itself through

the gradual weakening of foreigners’ confidence in the key currencies.”

That is, Triffin asserts that under any gold-exchange standard system the key-currency country must
keep a certain high level of gold reserve ratio in order to keep the key currency’s gold convertibility
stable, where the gold reserve ratio is the ratio between the amount of gold reserve held by the
key-currency country (the numerator) and the amount of the key currency held by foreigners (the
denominator). According to him, the key currency’s gold convertibility surely collapses someday if the
externally-supplied amount of the key currency continues to increase in a growing world economy
faster than the amount of the key-currency country’s gold reserve and the gold reserve ratio falls
below unity indefinitely toward zero.

According to the Keynes principle, however, the gold convertibility of a key currency
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can be kept stable even if the gold reserve ratio falls down far below unity, if the key-currency
country continues to hold a sufficient amount of short-term claims on foreigners to cover most of
the externally-supplied amount of the key currency and her central bank keeps the key currency
adequately scarce in the world economy by using its effective monetary policy discretionally in
response to foreigners’ demand for the key currency. Britain before World War I actually kept the
gold-pound convertibility stable in this way despite her small amount of gold reserve. In 1909, for
example, the amount of pounds held by foreigners was 4.5 times to more than 6 times as large as
the amount of Britain’s gold reserve (see Section 2 of this paper), but foreigners regarded the pound
sterling as being “as good as gold” and the gold-pound convertibility was kept so stable that “the
identity of gold and sterling seemed almost a law of nature” (Yeager, op. cit., p. 299).

As is apparent in the above passage by Triffin, he was entirely ignorant of the Keynes
principle. That is, when arguing the stability of a key currency’s gold convertibility, Triffin didn’t
consider the important role of the key-currency country’s short-term claims on foreigners. He
therefore ignored the crucial difference between supplying the key currency to foreigners through the
key-currency country’s short-term lending and that through her basic-balance deficits. Thus, simply
comparing the amount of the key currency held by foreigners and the amount of gold reserve held by
the key-currency country, he asserted that the key-currency country must keep a certain high level of
gold reserve ratio in order to maintain the key currency’s gold convertibility stable. This quantitative
emphasis on gold reserve by Triffin is what Keynes (1923 [1971, p. 138]) called a “barbarous relic”.

In contrast to Triffin, Keynes attached no importance quantitatively to Britain’s gold reserve
when arguing the stability of the gold-pound convertibility, as shown in the following passage (Keynes
1913 [1971, pp. 12-13]).

“A drain of gold can only come about if foreigners choose to turn into gold (the) claims which they
have against us for immediate payment, and we have no counter-balancing claims against them
for equally immediate payment. The drain can only be stopped if we can rapidly bring to bear our
counter-balancing claims. When we come to consider how this can best be done, it is to be noted that
the position of a country which is preponderantly a creditor in the international short-loan market
is quite different from that of a country which is preponderantly a debtor” (“the” in the parenthesis

added by the author of this paper).

In this passage, Keynes attaches much importance to the amount of Britain’s short-term claims on
foreigners, but he doesn’t assert that Britain must keep a certain high level of gold reserve ratio in
order to keep the gold-pound convertibility stable. For Keynes, the gold-pound convertibility was
important merely as a barometer to check the soundness of the pound sterling qualitatively, and
for that purpose the quantity of Britain’s gold reserve was not crucially important. Indeed, as already
cited in Section 2 of this paper, he proudly stated in his young days of “the Bank of England’s holding
one of the smallest gold reserves in Europe, while building up on the basis of it the largest volume of
business.”"

Theoretically speaking, under any gold-exchange standard system, the key-currency country’s

gold reserve ratio can decline indefinitely toward zero without collapsing the gold convertibility,
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if the key-currency country observes the Keynes principle steadily for many years and foreigners’
confidence in the key currency becomes so firm as to make gold conversion almost unnecessary.
Keynes probably desired in his young days that the pound sterling would approach such a de facto
paper key currency. Needless to say, such a de facto paper key currency that would be realized at the
final stage of the Keynes principle is entirely different from such a paper key currency that deviated

from the Keynes principle and lost gold convertibility because of foreigners’ non-confidence.

6. US Deficits and Nationalism

After the Bretton Woods gold-dollar convertibility collapsed, a paper-dollar standard system (called
the Smithsonian regime) started in December 1971. However, the paper dollar was not given
foreigners’ confidence sufficiently, and the Smithsonian regime soon collapsed in March 1973. Since
then 43 years have passed till today under the global floating exchange rates which some economists
call the international monetary “non-system”, without the key currency’s gold convertibility nor other
currencies’ fixed exchange rates against the key currency.

In the field of international monetary economics, in the meantime, many US economists
added a nationalistic argument to the Triffin dilemma proposition in their textbooks, arguing that US

“balance-of-payments deficits” were necessary evil for supplying dollars to foreigners, as follows.

“If the United States was allowed to continue running balance-of-payments deficits, eventually there
would be a crisis of confidence, as foreigners all tried to cash in their dollars for gold before it was too
late, and thereby exhausted the US gold reserve. On the other hand, if steps were taken to end the
US deficit, then the rest of the world would be deprived of sufficient liquidity in the form of a steadily
growing stock of reserves” (Caves, Frankel, and Jones 2007, p. 381).

I call this added argument (which asserts that US dollars can be supplied to foreigners only through
US “balance-of-payments deficits™) the popularized Triffin dilemma proposition, distinguishing it
from the original Triffin dilemma proposition (which asserts that the United States needs to keep a
certain high level of gold reserve ratio in order to keep the gold-dollar convertibility stable).

The most harmful feature of the popularized Triffin dilemma proposition is the ambiguous
use of the term “balance-of-payments deficits”."’ Because of this ambiguity, many people are led
to a misunderstanding that US basic-balance deficits (and even US current-account deficits) were
necessary evil for supplying dollars to foreigners in the 1960s. This misunderstanding may be
convenient nationalistically to US economists and the US government for excusing US basic-balance
deficits (and even US current-account deficits) in the 1960s.

But, academically speaking, the Keynes principle tells us that a key-currency country need
not run deficits in her basic balance nor in her current-account balance in order to supply the key
currency to foreigners. Britain before World War I (1880-1913) actually supplied the pound sterling
to foreigners mainly through her short-term lending, with her basic balance kept near equilibrium and
her current-account balance kept in surplus every year, as explained in Section 2 of this paper. Thus,

the popularized Triffin dilemma proposition is academically a fallacy, but I think that the proposition
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was nationalistically influential on US policy makers as a majority view already in the 1960s when the
US government “benignly neglected” US basic-balance deficits in the decade (and US current-account
deficits which began to emerge in the last few years of the decade).

Besides the majority view, incidentally, also a “minority view” was presented on US “deficits”
in the 1960s by Kindleberger et.al. (1966 [1981]). Different from the majority view which excused
US basic-balance deficits as necessary evil, the minority view justified US basic-balance deficits as
matter of course. That is, according to the minority view, it is a matter of course for the United States
to run deficits in her basic balance (especially in her long-term capital-account balance) because the
United States is the world’s “banker” country who can “borrow short and lend long” based on her
function of the maturity transformation which Kindleberger et al. (1966 [1981, p. 43]) call “financial
intermediary services”.

Indeed, as the minority view asserts, a bank (in particular, a commercial bank) can usually
borrow short and lend long to a certain extent, owing short-term liabilities in the form of demand
deposits and holding less liquid assets in the form of long-term claims on firms. But, the bank can do
it without bringing about any run on cash, only within the permissible range of depositors’ confidence
which the bank can gain only after its steady observance for many years of the discipline of “borrowing
short and lending short” on its business. A world’s “banker” country, likewise, can borrow short and
lend long without destabilizing the key currency’s gold convertibility, only within the permissible
range of foreigners’ confidence which she can gain only after her steady observance for many years
of the Keynes principle, that is, the discipline of “borrowing short and lending short” on the key
currency.

From the viewpoint of the Keynes principle, therefore, it is unsound that a key-currency
country which has not yet gained such confidence justifies her basic-balance deficits based on her
function of the maturity transformation. Indeed, such justification is apt to spoil her balance-of-
payments discipline and lead her international investment position far beyond the permissible range
of the maturity transformation, toward such a situation that Keynes (1913 [1971] pp. 12-13) called
“preponderantly a debtor” in the international short-loan market.

Thus, both the majority view (the popularized Triffin dilemma proposition) and the minority
view (by Kindleberger et al.) are contrary to the Keynes principle academically, but I think that
both views were influential on US policy makers nationalistically (in their “benign neglect” of US
“deficits”) and facilitated the United States’ deviation from the Keynes principle in the 1960s. I think
furthermore that this nationalistic tradition in US international monetary theories, of excusing or
justifying US “deficits” under cover of academism, has long been dominant among US economists not
only in the 1960s but also after the collapse of the Bretton Woods system till today, as is shown in the
following argument by McKinnon.

“[N]ations typically wish to build up private and public reserve holdings as their economies grow, and
to do so they must aim for surpluses --- At least one major country must be willing to run deficits so
as to provide an offset. The logical choice of country is, of course, the one country whose currency
is used to supply international liquidity. The liquidity and redundancy problems can then be handled
simultaneously” (McKinnon 1996, p. 154, italics by McKinnon).
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In this passage McKinnon argues that the United States “must be willing to run deficits” passively in
her balance of payments as the residual N-th country in the world of N countries “so as to provide
an offset” to other N-1 countries’ active “surpluses”, though his balance-of-payments concept is as
ambiguous as that in the popularized Triffin dilemma proposition."

According to the Keynes principle, however, the United States must equilibrate her basic
balance every year actively as the first country which has the top priority among all the N
countries in pursuing balance-of-payments targets, in order to keep the key currency sound. That is,
the Keynes principle requires that the United States should take a neutral stance for the “redundancy
problem” by equilibrating her basic balance every year and that she should solve the “liquidity
problem” by supplying US dollars to foreigners mainly through her short-term lending.

Incidentally speaking, we have in general the following three cases (a), (b), and (c), for
the composition of a key-currency country’s basic-balance equilibrium: (a) a surplus in her current
account is offset by the same amount of deficit in her long-term capital account, (b) a deficit in her
current account is offset by the same amount of surplus in her long-term capital account, and (c)
each of her current-account balance and her long-term capital-account balance is zero. Britain before
World War I was under the case (a), as explained in Section 2 of this paper. The United States today
(which runs a large amount of deficit in her current account every year) should make efforts to come
under the case (b), curtailing her current-account deficit to the size which she can offset by her long-
term capital-account surplus. If we judge in consideration of the redundancy problem, however, we
have the case (c) as the best one. This is because in the case (c¢) the key-currency country stands
neutrally for the redundancy problem not only at the level of basic balance but also at the level of
current-account balance.

Anyway, the Keynes principle requires that a key-currency country should keep at least her
basic balance near equilibrium every year actively as the first country, supply the key currency to
foreigners mainly through her short-term lending as the banker country, and keep the externally-
supplied amount of the key currency at an adequate (neither over-issued nor under-issued) level in
response to foreigners’ demand for the key currency, as the central-bank country. This discipline for
the first country, the banker country, and the central-bank country is the noblesse oblige which any
key-currency country should observe, whether or not she is under an obligation of gold conversion
for the key currency. The moral scientist Keynes was in his young days proud of his mother country’s
observing this noblesse oblige as the key-currency country. This sound pride held by young Keynes
as a citizen of the key-currency country was the very starting point of his international monetary
theory.

7. Conclusion

Keynes was born and grew up as a citizen of the key-currency country before World War I,
and departed from this world as a citizen of a de facto non-key-currency country after World War
II. This drastic change in Britain’s status, which occurred during his life, affected his international
monetary theory significantly, and I think that the effect has still been significant in the field of

international monetary economics, for the following reason.
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As explained in this paper, Britain’s old knowledge or wise custom of (what this paper calls)
the Keynes principle (which had supported the stable gold-pound convertibility before World War
I on the basis of Britain’s small amount of gold reserve) was abandoned by weakened Britain after
World War I, which brought about a chaos of international monetary system characterized by Britain’s
decline and the United States’ rise as the key-currency country. In this chaos, Keynes’s international
monetary theory was “distorted” by his nationalism, in the meaning that he didn’t actively propose a
US-dollar standard system worked based on the Keynes principle but instead proposed such artificial
international monies as “S.B.M.” and “bancor” for the purpose of protecting Britain’s national interest
against the United States’ seigniorage. Under this academic “distortion” of Keynes as a citizen of the
declining old key-currency country and under the political “self-confidence” of the United States as
a rising new key-currency country, the Keynes principle was not taken over by the United States,
unfortunately.

Then, after World War II, under the United States’ political dominance of international
monetary system, many US economists accepted the Triffin dilemma proposition (both in the original
version and in the popularized version) and such theories as Kindleberger’s “minority view” and
McKinnon’s argument on the “N-1" problem. All of these US international monetary theories were
contrary to the Keynes principle academically, but were convenient to US economists and the US
government nationalistically for excusing or justifying the collapse of the gold-dollar convertibility
and US “deficits”. As a result, these US international monetary theories are today accepted as
common theories in the field of international monetary economics, and the Keynes principle is almost
disregarded despite its true excellence and crucial importance as a sound paper-key-currency theory
in our modern age after de-monetization of gold.

I hope that this “distorted” situation of international monetary economics today would be
rectified and that the knowledge of the Keynes principle would become widespread among many
economists in the world, especially in the United States, for the sake of a sound paper-key-currency

system in the future.

Appendix: An Algebraic Explanation of the Keynes Principle

The following identity (1) represents a key-currency country’s international investment position
in a simplified form, with her external assets shown in the left-hand side and her external debts
shown in the right-hand side. All the variables in (1) are measured in terms of the key currency. R is
the amount of international reserve held by the key-currency country’s monetary authority, which
includes gold, SDR, IMF reserve position, and foreign currencies. A is the amount of the key-currency
country’s external short-term (or liquid) assets other than R, and A’ is the amount of her external
long-term (or illiquid) assets. Likewise, D and D’ are respectively the amount of her external short-
term debts and the amount of her external long-term debts. Then, the amount of her net external
assets N is defined as the difference between R + A + A’and D + D’.

R+A+A=D+D +N @Y



International Money and Keynes — 15 —

Because the country represented by (1) is a key-currency country, A is almost entirely
composed of her short-term claims on foreigners denominated in the key currency, and D is almost
entirely composed of her short-term liabilities to foreigners denominated in the key currency.
Now, differentiating the identity (1), we have the following identity (2), where A means the change
(increment in X if AX is positive, and decrement in X if AX is negative) in each variable in each year.
The identity (2) tells us that the amount of D (the externally-supplied amount of the key currency)
increases (AD > 0) in each year through the following three routes.

AR + AA — (AN + AD’ — AA”) = AD )

The first route is the conversion issue, through which the key currency is given to foreigners
in exchange for international reserve assets (mainly gold if the key-currency country is under a gold-
exchange standard system) sold or deposited to the monetary authority of the key-currency country
(AR > 0). The second route is the lending issue, through which the key currency is lent to foreigners
on a short-term condition (44 > 0). The third route is the paying issue, through which the key
currency is paid or lent on a long-term condition to foreigners by the amount of a deficit (if any) in
the key-currency country’s basic balance (AN + AD’ — AA’ < 0). Needless to say, AN is equal to the
balance of current account, and AD’ — AA’ is equal to the balance of long-term capital account.

Now, if the key-currency country’s basic balance is kept in equilibrium every year in a
growing world economy, that is, if AN + AD’ — AA’ = 0 in (2) every year in a growing world economy,
then the key currency is supplied to foreigners (AD > 0) either through the conversion issue (AR >
0) or through the lending issue (4A > 0), and therefore we have AR + AA = AD>0. Thatis, B + A
increases every year by the same amount as D, which raises the value of (R + A)/D asymptotically
toward 1 if the initial value of (R + A)/D is less than 1. Thus, a key-currency country should keep her
basic balance in equilibrium every year, if she wants to keep her international short-term investment
position in equilibrium including her gold reserve (R + A = D).

If, in addition to the paying issue, the conversion issue is also zero every year in a growing
world economy, that is, if AN + AD’ — AA’ = AR = 0 in (2) every year in a growing world economy,
then we have AA = AD > 0 every year. That is, the key currency is supplied to foreigners only through
the lending issue every year, which raises the value of A/D asymptotically toward 1 if the initial value
of A/D is less than 1. In such a case, thanks to the rising value of A/D, the key-currency country’s
monetary policy becomes more and more effective year by year in withdrawing the key currency
from foreigners. Thus, using the effective monetary policy discretionally, the key-currency country’s
central bank can keep the amount of D at a neither over-issued nor under-issued level in response to
foreigners’ growing demand for the key currency.

If under a gold-exchange standard system the key currency is supplied to foreigners in this
way (only through the lending issue) and maintained adequately scarce among foreigners in this way
(through the key-currency country’s effective monetary policy backed with her sufficient amount of
A to cover most of the amount of D), then the gold convertibility of the key currency should be kept
stable even if the amount of R is negligibly small. This is because foreigners regard the adequately-

scarce key currency as being “as good as gold” and the key currency’s gold conversion becomes
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almost unnecessary. This situation (A = D and R = 0) is a de facto managed paper-key-currency

system, and we call this way of supplying and managing the key currency the Keynes principle.
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Notes

i) Strictly speaking, the amount of pounds supplied to foreigners through the City’s short-term lending was
about £150 to 200 million in 1909, according to Hartley Withers’ estimation cited by Schumpeter (1939,
p. 673).

ii) In this paper I use the term “capital-account balance” in the traditional meaning which is used in the 4%
edition of Balance of Payments Manual (published by IMF in 1977).

iii) I think that Appendix of this paper would be useful to some readers for understanding algebraically in
detail the relationship between a key-currency country’s basic balance of the flow dimension and her
international short-term investment position of the stock dimension.

iv) As early as just after World War II, in his last article, Keynes (1946 [1980]) predicted that the “dollar
shortage” phenomenon would not last long and that the gold-dollar convertibility would become unstable in
the near future. In this regard, Harris (1947, p. 169) writes, “Lord Keynes seemed dubious on the theory of
dollar scarcity, and expressed the view that dollars in the coming years would be plentiful and, therefore,
that gold might flow out of the United States rather than in.” As is indicated by this prediction, Keynes
didn’t expect that the United States would supply and manage the US dollar as the key currency based on
the Keynes principle.

v) The Keynes principle is similar to “the banking principle” of British currency controversy in the former half
of the 19" century. This is because both principles attach more importance to non-gold short-term assets
than to gold reserve as the backing collateral of paper money, and because both principles emphasize the
importance of short-term lending as the main route of issuing paper money (see Takizawa 1980, pp. 170-
171 and Matsui 2002, pp. 3-7 in this regard). But, more strictly speaking, different from representative
banking-school economists Keynes did not emphasize the impossibility of an over-issue of bank money.
That is, he thought that the law of reflux for the banking system could not be a sufficient safeguard against
inflation and/or gold drain. Thus, he emphasized the importance of discretionary monetary policy by
the central bank, whom he compared to “the conductor of the orchestra” who “sets the tempo” (Keynes
1930a [1971, p. 26]) for commercial banks’ lending behaviors. And, for the sake of the effectiveness of the
discretionary monetary policy (especially in reducing the money supply) he attached much importance
to commercial banks’ short-term sound claims on customers. The Keynes principle (which attaches much
importance to a key-currency country’s short-term sound claims on foreigners) is the international version
of this bank-money theory by Keynes.

vi) The balance-of-payments concept used by Triffin (1960) is the “gross liquidity balance”, according to
which any decline in US gold reserve ratio is regarded as a “deficit”, even if the decline is due to US short-



International Money and Keynes — 17 —

term lending of dollars to foreigners (see Devlin 1971 and Matsui 2002, pp. 17-20).

vii) According to McKinnon (1996, p. 156), “There is no plausible definition of a deficit in the balance of
payments of the Nth country which is also a reserve center,” and the United States should “abandon
completely any payments targets of its own” and “permit the other N-1 countries in the world to set their

own payments targets unhindered.”
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World Trade Flows in Photovoltaic Cells: A Gravity
Approach Including Bilateral Tariff Rates

MATSUMURA, Atsuko

Abstract

This paper investigates the determinants of world trade flows in one of the principal environmental
goods, photovoltaic cells, focusing on the period of growing trade of this industry between 2000 and
2004, with the emphasis on the effects of bilateral tariffs. Cross-section analysis based on the gravity
model including bilateral tariffs as one of the trade costs demonstrates the systematic effects of
bilateral tariff rates as well as distance effect and APEC bloc effect on the bilateral trade flows in the
photovoltaic cells sector among 51 countries in each year between 2000 and 2004. Result of the panel
analysis based on a fixed effect model of the gravity equation by allowing trading-pair heterogeneity
using the data of 2000-2004 consolidates the significant effect of bilateral tariff rates on the trade
flows, and demonstrates the globalization effect on trade growth in this sector. As for the pattern of
bilateral trade of this sector, the cross-section analysis shows that the bilateral trade flows are larger
for the country-pairs with similar GDP per capita by exchanging various varieties of the differentiated
products, which can be explained by the monopolistic competition model. Results of the gravity
analysis for photovoltaic cells suggest the effectiveness of the current efforts of APEC and the WTO
for tariff reduction on various kinds of environmental goods for expanding bilateral trade flows of
those goods among the covered countries of either developed or newly industrialized countries, which
would lead to environmental protection through worldwide diffusion of those goods.

Keywords: Trade Liberalization of Environmental Goods, Trade in Photovoltaic Cells, Gravity Model,

Tariff Rates, Monopolistic Competition, Globalization

I. Introduction

This paper examines the determinants of the world trade network between 2000 and 2004
focusing on one of the principal environmental goods, photovoltaic cells, with emphasis on the effects
of import tariffs. The importance of trade liberalization in environmental goods has been discussed
since the end of the Uruguay Round in the World Trade Organization (WTO); and Paragraph 31 ( iii )

of the Doha Ministerial Declaration in 2001 considers the reduction or elimination of tariffs and non-
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tariff barriers to trade in environmental goods and services to pursue win-win-win results for trade,
economic development and the environment. Members of the WTO have been working to liberalize
trade in goods and services that can benefit by protecting the environment, and the talks for this kind
of trade liberalization take place in “Special Sessions” of the Trade and Environment Committee of the
WTO. On the other hand, in 2012, Asia-Pacific Economic Cooperation (APEC) put together a list of 54
environmental goods and affirmed their commitment to reduce applied tariff rates to five percent or
less on these environmental goods by the end of 2015. Recently, on 8 July 2014 at the WTO, fourteen
WTO members launched plurilateral negotiations of the trade liberalization for Environmental Goods.
What is important is that their talks will build on the APEC list of 54 environmental goods.?

The purpose of this paper is to investigate how the tariff barriers affected trade growth in
one of the important environmental goods, photovoltaic cells, in order to evaluate the effectiveness
of current efforts for tariff reduction in environmental goods in APEC and the WTO. Based on
the gravity model estimation including tariff rates as one of the trade costs, rigorous investigation
is made about the effects of tariffs as well as the other determinants on trade for the sector of
photovoltaic cells among 51 countries, including APEC countries, European countries, and the newly
industrialized countries.? It seems that the tariff reduction has been playing an important role in the
growth of world trade since World War 1, together with income growth, transport cost declines, and
other factors. For example, the empirical results of Baier and Bersgtrand (2001) suggest that income
growth explains about 67%, tariff reductions about 25%, and transport cost declines about 8% of
average world trade growth between the 1950s and 1980s, using the gravity model estimation.

This paper is organized as follows. Section II provides the movement of world tariff reduction
of photovoltaic cells from the late 1990s, and shows how the trade of photovoltaic cells increased
with the tariff reduction. Section Il presents the analytical model and equations used in the empirical
study of the photovoltaic cells sector, and the last part of section Il discusses the characteristics of
data used in the econometric analysis. Section IV investigates the estimation results of both cross-
section analysis and panel analysis to clarify the main findings for the world trade of photovoltaic
cells in the first half of the 2000s when the trade of photovoltaic cells increased just after the tariff
removal in the developed countries and the tariff reduction of developing countries. In Section V, the

conclusion of this paper is presented.

I. World Trade and Tariffs of Photovoltaic Cells

The world trade and tariffs of photovoltaic cells are classified in HS 854140, and this HS code
is included in the list of environmental goods of both the WTO and APEC as the principal item in
the category of renewable energy. The content of HS code 854140 is photosensitive semiconductor
devices, including both photovoltaic cells whether or not assembled in modules or made up into
panels and light emitting diodes. In order to sort out photovoltaic cells by excluding light emitting
diodes, we have to investigate more detailed trade data than provided by the six digit HS. As the
HS code of those disaggregated data depends on the countries, we collected the detailed data
for photovoltaic cells by examining trade data of each of 51 countries included in the analysis.
According to the description in the APEC list of environmental goods, ANNEX C of APEC (2012),
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the environmental benefit of photovoltaic cells is to generate electricity in an environmentally benign
manner (with no emissions, noise or heat generated).

Table 1 provides the MFN applied tariff rates in photovoltaic cells in the countries with at
least one non-zero tariff rate during 1998 and 2005, included in the gravity analysis. The tariff barriers
were removed in the late 1990s in many countries including countries such as Australia, USA, and EU
members, and also in the newly developed countries such as South Korea, Philippines, Taiwan and
Thailand. The countries which joined EU in 2004 such as Cyprus, Czech Republic, Hungary, Malta,
and Slovakia had removed tariffs a few years earlier than their entry to EU. The countries which still
had high tariff rates in photovoltaic cells in the first half of 2000s are Brazil, Chile, China, India, Peru,
and Russia, although China removed its tariff on photovoltaic cells in 2002.

Figure 1 shows the world trade in photovoltaic cells from 1999 to 2004 by aggregating the
total export value to the world from 51 countries included in this analysis. We can confirm that the
trade value in this environmental good increased in the early 2000s in various countries in accordance
with the worldwide trade liberalization. The years 2000-2004 were selected in this analysis for the
following reasons. The estimation of the gravity equation for 1999 was not satisfactory because of too
few observations of trade pairs in the photovoltaic cells sector, and after 2005, it is difficult to identify
the influence of bilateral tariffs as India, a significant country, removed tariffs on photovoltaic cells in
2005.

Table 1 MFN Applied Tariffs for Photovoltaic Cells (Average), 1998-2005

(%)
Year 1998y 1999y 2000y 2001y 2002y 2003y 2004y 2005y
Australia 1.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Brazil 10.18 9.50 9.22 7.50 6.89 3.78 3.67 4.44
Chile 11.00 10.00 9.00 0.00 7.00 0.00 6.00 6.00
China 10.00 10.00 10.00 10.00 0.00 0.00 0.00 0.00
Cyprus 1.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Czech Republic 1.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
European Union 1.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hungary 5.00 5.00 5.00 5.00 0.00 0.00 0.00 0.00
India 20.00 15.00 16.50 15.00 15.00 15.00 10.00 0.00
Indonesia 2.50 2.50 0.00 0.00 0.00 0.00 0.00 0.00
South Korea 2.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Malta 10.46 10.46 11.05 8.00 8.00 0.00 0.00 0.00
Peru 12.00 12.00 12.00 8.00 8.00 8.00 8.00 8.00
Philippines 3.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00
Russia 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Slovakia 1.60 0.80 0.00 0.00 0.00 0.00 0.00 0.00
Taiwan 0.28 0.21 0.00 0.00 0.00 0.00 0.00 0.00
Thailand 35.00 35.00 0.00 0.00 0.00 0.00 0.00 0.00
USA 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Source: WTO, Tariff Download Facility
Note: The selected countries are those with at least one non-zero tariff rate between 1998 and 2005.
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Source: Data by Global Trade Atlas.
Figure 1 Photovoltaic cells exports of 51 countries (1,000 US $)

II. Analytical Framework and Data

This section presents the methodological base of this research on world trade in the
photovoltaic cells sector, and the data used for the set of variables. The gravity model is used for the
analysis, which Bayoumi and Eichengreen (1997) described as the workhorse for empirical studies
of the pattern of trade. Also, Rauch (1999) expressed the gravity equation as the standard empirical
framework used to predict how countries match up in international trade.®

The traditional form of the gravity model can be expressed as equation (1), according to
Bergstrand and Egger (2010).

INPX, = B, + B, INGDP, + B, InGDP, + Y B, mZ ) +¢, €))

where PXZ,]. is the value (in current prices) of the merchandise trade flow from exporter ¢ to
importer j, GDP, (GDPJ.) is the level of nominal gross domestic product in country ¢ (country j) Zg?,
(m =3, ..., M) is a set of observables to which bilateral trade barriers are related, including the
bilateral physical distance between the economic centers of countries 7 and j, and €, is a disturbance
term, with expected signs for coefficients 8, > 0, 8, > 0, and B, < 0. In refers to the natural logarithm.

A statistical overview in Cheng and Wall (2005) clarifies various forms of the gravity model to
estimate bilateral trade flows, using both cross-section and panel analysis. By starting with a general

model (GM) shown in equation (2) with no restrictions on the parameters, the standard single-year
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cross-section model (CS), a pooled-cross-section model (PCS), and a fixed effects model (FE) are
introduced with some specific restrictions on the parameters. The following overview of the four
types of the gravity model is quoted from Cheng and Wall (2005).

General Model (GM):In X =0, + &, + o, +p 7+ £, t=1,.,T @)

i it Tt

-]is the 1 X k vector of gravity

Et’.

where Xiﬁ is exports from country ¢ to country j in year ¢, Ziﬁ =[z,,%
explanatory variables. The intercept has three parts: one common to all years and country pairs, ¢,
one specific to year ¢ and common to all pairs, ¢, and one specific to the country pairs and common
to all years, o, The disturbance term, €, is assumed to be normally distributed with zero mean and
constant variance for all observations, and the disturbances are pairwise uncorrelated.

The standard single-year cross-section model imposes the restrictions that the slopes and
intercepts are the same across country pairs, that is o= 0, and ﬁm = f3, as specified in equation (3).

Cross-Section Model (CS): In X, =o,+a,+ ﬁl’Zz.ﬁ +E, t=1,.,T 3)
where ¢, and ¢, cannot be separated.

The pooled-cross-section model imposes the restriction on the general model that the

parameter vector is the same for all ¢, although it normally allows the intercepts to differ over time,
and takes the form of equation (4).

Il
—

Pooled Cross-Section Model (PCS): In Xm =o,+o,+ ﬁ’Ziﬁ +E, t=1,.,T 4)

In the following fixed effect model, the restriction that the country-pair intercept terms equal
zero is removed, and this model can be estimated using least squares with dummy variables for each
of the country pairs. In this specification, the explanatory variables such as distance and common
language are eliminated, because they are fixed over time, even though they are not collinear with the
country-specific effects.

Fixed Effect Model (FE): In Xy=o,+o,+o,+ ,B’Zz.ﬁ +E, t=1,.,T B)

This model is also considered to be the preferred method in Feenstra (2004), in order to take account
of the unobserved bilateral price indexes, multilateral resistance, termed by Anderson and van
Wincoop (2003) in the theoretical explanation of the gravity model under the usual assumptions in
horizontal differentiation models using CES utility function.

In II-1, the estimation model of cross-section analysis is presented, in I[-2, the specifications

for panel analysis are developed, and in I[-3, an explanation of the data is presented.

II-1 Specifications of Cross-Section Analysis
Bergstrand and Egger (2010) point out two aspects of equation (1). Firstly, actual bilateral

trade flows can be explained quite well by this specific and simple log-linear equation, and secondly,
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bilateral trade flows are strongly influenced by economic trade frictions (or trade costs). They show
that trade frictions have two forms, one being natural trade costs and the other unnatural (or policy-
based) trade costs. Natural trade costs are made of transport costs and other related costs such
as time, contract enforcement costs, costs associated with the use of different currencies, legal
and regulatory costs, and local distribution costs. On the other hand, unnatural trade costs can be
decomposed into tariffs, taxes on goods crossing international borders, and nontariff barriers on
international trade.

In this paper, tariff rates of the photovoltaic cells sector are explicitly included, as well as
distance between two pair countries, and dummy variables for common language and APEC bloc
to take into account the effects relating to trade costs in equation (1). According to the gravity
estimation for manufacturing trade by Ando and Kimura (2013), in order to take into account the
effect of differences in factor endowments on bilateral trade, the difference in GDP per capita
between two countries is introduced. The coefficient will be positive if the difference in factor
endowments is the important determinant for trade increase of the photovoltaic cells sector
as Heckscher-Ohlin Model predicts, and it will be negative if the similarity of pattern of factor
endowment is important for trade increase in this sector as predicted by the new trade theory
based on monopolistic competition with differentiated products.® The following equation (6) will be

estimated for the cross-section analysis.

In PX, =B, + B, In GDP, + B, In GDP, + B, In GDPPC,, + 8, In DIST,
+B, In(1 + TAR ) + ﬁeCLi/ + ﬂ7APU +E, (6)

where lnPXU is log of exports of photovoltaic cells from country 7 to country j, InGDP, and lnGDP]
are log of GDP of country 7 and country j respectively, lnGDPPCU. is log of the absolute value of the
difference in GDP per capita between country ¢ and country 7, lnD]STU is log of the geographical
distance between capitals of country 4 and country j, In(1 + TARU) is log of bilateral tariff rates for
photovoltaic cells, CLij is a dummy variable taking unity if an official language is common to both
countries and zero otherwise, and APU is a dummy variable with unity if both of exporting country
and importing country are members of APEC. We estimate the gravity equation for photovoltaic
cells trade among 51 countries, including developed and newly industrialized countries, for each of 5
years from 2000 to 2004, by OLS according to equation (6). The expected signs in equation (6) are as
follows: B, >0, 8,>0, 8, <0, B, <0, B,> 0, B,> 0. The sign of the absolute value of the difference
in GDP per capita between country ¢ and country j, B,, depends on the characteristics of the goods as
already mentioned. In order to examine the effects of the combination of the explanatory variables,

four types of specifications are estimated selecting some of the variables, as shown in Table 4.

II-2 Specifications of Panel Analysis
As Bergstrand and Egger (2010) state, researchers have turned more to panel data to
estimate the effects of each determinant of the gravity equation in order to avoid unobservable
heterogeneity across country pairs.

According to Cheng and Walls (2005), we estimate a specification with a country-pair
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fixed effect and a time effect, by introducing dummy variables for each of the country pairs and
time dummy variables. The dependent variable In RX i is log of real exports of photovoltaic cells
from country ¢ to country j, and independent variables are log of real GDP of exporting country ¢,
(InRGDP)), log of real GDP of importing country 7, (lnRGDPj), and log of tariff rates of photovoltaic
cells in the import of country j from country ¢, In(1 + TARU).

InRX,, =0, +a, + B, I(RGDP,) + B, N(RGDP,) + B, In(1 + TAR ) +&,, ©)

where o, is the specific country-pair effect between the trading partners. The country-pair intercepts
include the effects of all omitted variables that are cross-sectionally specific but remain constant over
time, such as distance and common language.

We also estimate the following equation of the PCS model by OLS with time dummies, to

compare the estimation results with the Fixed Effects model.

InRX, =, +a,+ B, In(RGDP ) + B, ln(RGDPﬂ) +B,In(1 + TARUJ
+ B, In(DIST) + B,AP, + BCL, +¢,, ®

where In RXM is log of real exports of photovoltaic cells as dependent variable, ¢, denotes the part
of the intercept common to all years and trading pairs, ¢, is the year-specific effect common to
all trading pairs, InRGDP, is log of real GDP of importing country j, 1nRGDP]. is log of real GDP of
importing country j, TARU. is tariff rates of photovoltaic cells, lnD[STU is log of distance between
country ¢ and country 7, APZ.]. is a dummy variable with 1 if both countries are members of APEC
and 0 otherwise, and CLU. is a dummy variable if both countries share a common official language.
Explanatory variables other than In RGDP, and lnRGDPj take the same form as in equation (6).

I-3 Data

The data used for the estimation are described briefly as follows. The nominal bilateral trade
values of the sector of photovoltaic cells (in 1,000 US dollars) for 51 trading countries are taken from
the Global Trade Atlas online data, providing customs trade data reported by the government of each
country. The data of each country are examined in order to exclude the data for light emitting diodes
from HS 854140 data. In cross-section analysis, zero trade flows are excluded, and in panel analysis,
these are excluded from the data set if all of the five years’ data are zero. The data source of bilateral
tariffs of photovoltaic cells in all five years for each country is the WTO Tariff Download Facility.

Nominal GDP (in 1,000 US dollars), real GDP (in 1,000 US dollars), and nominal GDP
per capita (in 1,000 US dollars) are taken from the World Bank’s World Development Indicators.
Trade data of photovoltaic cells are scaled by GDP deflators to generate real trade flows for the
panel analysis. The data of bilateral distance between capitals of the pair countries (in kilometers)
and common official language are from the CEPII (Centre d’Etude Prospectives d’Informations
Internationales) database. Data of GDP and GDP per capita for Taiwan are from the JETRO database
originally from Directorate-General of Budget, Accounting and Statistics, Executive Yuan, Republic of

China (Taiwan).
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Table 2 List of countries in the analysis

APEC Europe Other countries|
Australia Austria Brazil
Canada Belgium India
Chile Bulgaria South Africa
China Croatia Turkey
Hong Kong Cyprus
Indonesia Czech Republic
Japan Denmark
South Korea Estonia
Malaysia Finland
Mexico France
New Zealand Germany
Peru Greece
Philippines Hungary
Russia Ireland
Singapore Lithuania
Taiwan Malta
Thailand Italy
USA Norway
Vietnam Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
Switzerland
UK

The list of 51 countries included in this analysis is shown in Table 2. All APEC countries
except Brunei Darussalam and Papua New Guinea are included, along with 28 European countries,
and Brazil, India, South Africa, and Turkey, which are significant newly industrialized countries.

Table 3(a) and 3(b) presents the descriptive statistics of the variables used in cross-section
analysis and panel analysis respectively. As the zero trade flows are excluded from trade data in
cross-section analysis, it is clear from the trade enlargement of the sector of photovoltaic cells from
2000 to 2004 that the observations of non-zero trade are increasing year by year. In panel analysis, the
trade flows of the country-pairs with at least one non-zero trade in the five years’ data are included,
as indicated earlier.

V. Empirical Results
This section presents estimation results of the gravity analysis for the sector of photovoltaic

cells. In IV-1, the results of cross-section analysis are presented and in IV-2, those of panel analysis

are reported.
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Table 3
Table 3(a) Descriptive Statistics(Cross Section)
In(EXPORTIj) In(GDPi) In(DGDPPCij) In(DIST) In(1+TARIFFij) APECij CLij
2000 Observations 899 899 899 899 899 899 899
Mean 4.799 19.812 9.109 8.190 0013 0.176 0.133
Std.Dev. 2.563 1.534 1.222 1.135 0.039 0.381 0.340
Max 12.107 23.054 10519 11.700 0.182 1 1
Min 0.693 15.191 3.176 4.088 0.000 0 0
2001 Observations 951 951 951 951 951 951 951
Mean 4851 19.777 9.074 8.214 0012 0.198 0.126
Std.Dev. 2.549 1.430 1.174 1.131 0.036 0.398 0.332
Max 12177 23.087 10.514 11.700 0.182 1 1
Min 0.077 15.181 2.853 4.088 0.000 0 0
2002 Observations 1027 1027 1027 1027 1027 1027 1027
Mean 4772 19.848 9171 8.189 0.010 0.187 0.124
Std.Dev. 2610 1.401 1.206 1.141 0.034 0.390 0.329
Max 12.554 23.119 10.641 11.700 0.182 1 1
Min 0.693 15.273 2.256 4.088 0.000 0 0
2003 Observations 1075 1075 1075 1075 1075 1075 1075
Mean 4.854 19.964 9.363 8.195 0.009 0.173 0.126
Std.Dev. 2.644 1.447 1.135 1.141 0.034 0.378 0.332
Max 12.806 23.167 10.793 11.700 0.182 1 1
Min 0.693 15.449 3.546 4.088 0.000 0 0
2004 Observations 1126 1126 1126 1126 1126 1126 1126
Mean 5.108 20.074 9.459 8.206 0.008 0.164 0.123
Std.Dev. 2.677 1.395 1.100 1.143 0.032 0371 0.329
Max 13.103 23.231 10.918 11.700 0.182 1 1
Min 0.693 15.546 3.757 4.088 0.000 0 0

Table 3(b) Descriptive Statistics (Panel)
In(Real EXPORTIj) In(Real GDPi) In(1+TARIFFij)

Observations 7775 7775 7775
Mean 3.149 19.787 0.011
Std.Dev. 3.131 1.448 0.036
Max 13.160 23.263 0.182
Min -1.068 15.544 0.000

V-1 Estimation Results for Cross-Section Analysis

Table 4 shows the results in the cross-section analysis for the estimation of equation (6)
using OLS for the sector of photovoltaic cells. In this table, the results of the four cases are shown
with different specifications, for each of five years. Case 1 and case 2 are estimated for the comparison
of the results with and without tariffs as the explanatory variable. Case 3 is the specification including
all the variables, and case 4 excludes only the difference of GDP per capita between country pairs
because of its comparatively low statistical significance. Adjusted R-squared is highest in case 3 in
the results of all years with the values between 0.332 and 0.361. Those are low as compared to the
estimation results of the gravity analysis with entire trade or manufacturing trade as independent
variable. In the results of gravity analysis for transport equipment and electric machinery sector in
Ando and Kimura (2013), adjusted R-squared is shown with the values between 0.5 and 0.6 in many
cases. Because this analysis focuses only one item of photovoltaic cells sector, adjusted R-squared
is even lower. In case 4, all the coefficients are statistically significant at the 1% level except that of

bilateral tariff rates in 2002, which is significant at the 5% level.
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Table4 Estimation Results (Cross-Section Analysis)
Equation(4) Equation(4) Equation(4)
2000 2001 2002
case] casel cased cased casel  casel cased  cased casel  casel cased cased
Constant -18048° 18206 ™ -17284™ -18316™  -10.000™ -19321 ¥ -18780% -19520% 20697 -20678 ** 19838 -20705™
(-12484)  (-12571)  (-123%8)  (-14037) (-13673) (-13787)  (-13886) (-15315)  (-14746) ~ (-14688)  (-14528)  (-15.950)
n(GDP) 0756 % 0756 ™ 019%™ 010%™ 0807 0800 ™ 0809™ 0803 ™ 08247 0828 ™ 0808™  08M4™
(14665)  (14728)  (15047)  (14776) (16.4) (1623  (16.786)  (16.563) (1632)  (16244)  (16547)  (163%4)
n(GDP) 0868 % 0665 ™ 0638™ 063%™ 0862 0666 ™ 0649™ 0647 07387 073 0700%  0700™
(14188)  (14117) (14139 (14018) (14267 (14354) (14469 (14371) (16159 (15997)  (15627)  (15.549)
In(GDPPC;) 01587 006 0143 S0 -0 -0107t S5 01 -0
(-264)  (-2306)  (-2412) (-204)  (-1821)  (-1834) (-2788)  (-2574)  (22m)
n(DIST}) 04507 0431 0484 04 0468 -0456 % -059% 0540 04887 -04m T 05 M
(-1183)  (-685)  (-7864)  (-8039) (-1678)  (-1488)  (-8760)  (-893) (-82%)  (-8098)  (-0.136) (-9430)
In(1+Tariffj hea ™ 5290 5591 -6063 % -5386 ™ -h5e4 ™ -4496% 3 4
(-3218)  (-28%)  (-3.078) (-3321)  (-28%6)  (-3.099) (-2318) (2000 (-2249)
CLj 1004™ 1063 ™ 1125 1150 1287% 1™
(4666)  (5070) (5673)  (5851) (6.504) (6.724)
AP 1208™ 127 1058 1040 0" 109
(5649)  (5529) (5541)  (3486) (5.507) (5.468)
Adusted R 0274 0281 0345 0341 0292 0298 0345 0305 0297 0300 0361 0359
Observations 899 899 899 899 951 951 951 %1 1027 1027 1027 1027
Equation(4) Equation(4)
2008 2004
case! casel cased  cased casel  casel cased  cased
Constant STT8T0™ 18156 ™ -17216™  -18853™  -10.887° -10.001 ** -10.230™ -20882 ™
(-11778)  (-11972)  (-11842)  (-13.969) (-13454)  (-13618)  (-13:398)  (-15.460)
n(GDP) 0763% 0765 ™ 013%™ 0157 0826% 0825 ™ 0808 0809 ™
(14303) (14410 (14684)  (14642) (16.163)  (16210)  (16.478)  (16.036)
n(GDP) 0681" 0688 ™ 063" 0662 0708% 0712 % 0689™ 0696
(14668)  (14835)  (14336)  (145%6) (15862 (15979)  (19614)  (15.685)
In(GDPPC;) 02007 0191 ™ 0168 ™ 010 00
(-3519)  (-3344)  (-3085) (-3326) (33000 (-3.027)
n(DIST}) 04847 0476 % 05T 054 04837 0448 T -0406% 0517
(-8091) (7969  (-9211)  (-9833) (-1798) (7601  (-84%)  (-8303)
In(1+Tarifj) 69277 -6l 6738 16167 134 -1309 ™
(-4108)  (-3670)  (-3811) (-4521)  (-4198)  (-4169)
CLj 0756 % 0806 ™ 0673% 0698 ™
(355)  (3863) (3203 (3419)
AP 1500% 1495 1285 12917
(15%)  (1540) (6618)  (6.683)
Adusted B 0276 0283 0345 0341 0281 0289 0382 037
Observations 1075 1075 1075 1075 1126 1126 1126 1126

Note: t values are in parentheses .
**. significant at the 1% level; ** at 5% level; * at 10% level.
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The main findings of cross-section analysis of each of five years can be summarized as follows.
At first, the coefficient estimates for GDPs in both exporting and importing countries are positive and
statistically significant at the 1% level, and the former is bigger than the latter in all the cases for all
the years. The coefficients of GDPs in exporting countries take values in the range of 0.73-0.82, and
those in importing countries are in the range of 0.64-0.71, suggesting that an increase in a country’s
GDP will lead to a less-than proportional increase in its imports and exports.

The coefficients of the difference between two countries’ GDP per capita are always negative
and significant at the 1% level in the more recent years of 2003 and 2004, and significant at the 5 %
level in 2000 and 2002. Also, the absolute values of these coefficients are bigger in 2003 and 2004
than those of the earlier years, with 0.168 and 0.174 respectively in case 3. This suggests that trade is
accelerated between countries with similar patterns of factor endowment, reflecting that trade in the
sector of photovoltaic cells can be explained by a new trade theory based on monopolistic competition
with differentiated goods, and contradicts the prediction of the traditional Heckscher-Ohlin theory of
trade. Furthermore, this tendency is strengthened in 2003 and 2004.

The coefficients for distance are negative as expected and statistically significant in all cases
for all years. If we focus on the estimates in case 4, the absolute values of these coefficients are
relatively small in 2000 with 0.49, but after 2001 those absolute values tended to increase, with nearly
0.54 in 2001 and 2002, 0.57 in 2003, suggesting that the country pairs with a shorter distance tended
to increase trade more than in 2000. In 2004, however, the effect of the distance on trade decreased
slightly to 0.52 in case 4.

The coefficients for bilateral tariff rates are negative as expected and statistically significant
at the 1% level except those in 2002, which are negative and statistically significant at the 5% level.
Also, the absolute value of the coefficient in 2002 is smallest with 4.245 in case 4, but this increased
to 6.738 and 7.399 in 2003 and 2004 respectively. Hayakawa (2011) shows that the absolute value of
the estimate of the coefficient of bilateral tariff rate in the analysis of manufacturing trade is nearly 4,
which can be considered a reasonable size considering the theoretical model of the gravity equation
based on the horizontal differentiation using CES utility function.” Since the adjusted R-squared
is higher in case 2 as compared to case 1 for all years, the importance of bilateral tariff rate in the
specification of the gravity equation for the sector of photovoltaic cells can be clarified.

The coefficient of the dummy variable for common official language in the photovoltaic cells
is statistically significant in all cases of all years. If we focus on case 4, the coefficient value increased
until 2002, with 1.063 in 2000, 1.152 in 2001, and 1.323 in 2002. On the other hand, the coefficient
reduced after 2003, with 0.806 in 2003 and 0.698 in 2004. Contrary to the results for the dummy
variable for common official language, the effects of the dummy variable for the APEC bloc are higher
in 2003 and 2004 with 1.495 and 1.291 respectively, as compared to this effect in 2001 and 2002
with 1.040 and 1.049 respectively, in case 4. The coefficient estimate for 2004, 1.291 suggests that
on average, two APEC members trade photovoltaic cells about 3.3 times as much as other country
pairs. Surprisingly, this estimate of 1.29 is the same value estimated by Frankel (1997) for the APEC
bloc dummy variable in the gravity model for 1992, including the effects of prospective trading blocs
shown in Table 4-3 of Frankel (1997).
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V-2 Estimation Results for Panel Analysis

Table 5 reports the estimation results of the panel analysis of the gravity equation for the
trade of photovoltaic cells among 51 countries. The regression results for the fixed effects model
according to equation (7) are shown in the first column and those for the pooled cross-section model
estimated according to equation (8) are shown in the second column. In panel analysis, the variables
of exports and GDP are in real values instead of nominal values used in the cross-section model. The
fixed effect model is preferable to pooled cross-section model as explained in section I, but pooled
cross-section model is also estimated to verify the robustness of the results for cross-section analysis
of each year.

Regarding the estimation results for the fixed effects model of equation (7), adjusted
R-squared is highest in this analysis with 0.754, and the signs of the coefficient of the exporting
country’s real GDP and bilateral tariff rates are as expected and are statistically significant. The
negative coefficient on the importing country’s real GDP is not as expected, although it is not

statistically different from zero. In the fixed effects model, by allowing for trading-pair heterogeneity,

Table 5 Estimation Results (Panel Analysis)

Fixed Effects Pooled Cross—Section
2000-2004 2000-2004
Constant —24.662 *** —-25.790 ***
(-4.002) (-43.949)
In(GDP) 1.558 *** 1.005 ***
(5.898) (49.967)
In(GDPj) -0.165 0.727 ***
(-1.423) (37.594)
In(DISTij) -0.693 ***
(-26.132)
In(1+Tariffij) -4.973 *** -6.304 ***
(-3.659) (-36.604)
CLij 1.281 ***
(13.827)
APjj 1.331 ***
(16.344)
Time Dummies
2001 0.132 *** 0.117
(13.145) (1.307)
2002 0.264 *** 0.214 **
(11.881) (2.388)
2003 0.380 *** 0.341 ***
(11.522) (3.799)
2004 0.627 *** 0.569 ***
(13.098) (6.332)
Country Pair YES —
Adjusted R® 0.7544 0.363
Observations 7775 7775

Note: t values are in parentheses .
*** significant at the 1% level; ™ at 5% level; * at 10% level.
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the estimated coefficient for bilateral tariff rates, in absolute value, is smaller than that in the pooled
cross-section model, representing the value of 4.97 consistent with the results in Hayakawa (2011).
On the other hand, the estimated coefficient of real GDP of exporting country and the estimated
role of globalization in the fixed effects model are bigger than in the pooled cross-section model.
An increase in a country’s real GDP by 1% leads to increasing its exports by 1.5%, and globalization
effect shown by year dummies has increased the real volume of trade by 63% between 2000 and 2004,
according to the definition of Cheng and Wall (2005).

For the results of the pooled cross-section model, the signs of all the coefficients of the
included explanatory variables are as expected and are statistically significant, except the time
dummy of 2001. According to the estimates of the pooled cross-section model, the following major
findings can be clarified. Firstly, an increase in a country’s real GDP leads to an approximately
proportional increase in its real exports, and less than proportional increase in its real imports.
Secondly, the estimated coefficient for bilateral tariff rates is — 6.304 showing a strong effect. Thirdly,
the estimated coefficient on the log of distance is —0.693, which means that when the distance
between two countries is increased by 1.0 percent, trade between them falls by about 0.69 percent.
Fourthly, regarding the estimate of the coefficients on the dummy variables, that for a common
language is 1.28, which implies that two countries sharing an official linguistic link tend to trade 3.6
times as much as two otherwise similar countries and the estimated coefficient on the dummy for
the APEC bloc is 1.33, which implies that two of the APEC countries trade 3.8 times as much as two
otherwise similar countries.®? Accordingly, the effects of common official language and APEC bloc can
be thought to be quite similar. Lastly, the year dummies are statistically significant except in 2001,
and this implies the common trend toward greater real trading volumes, independent of the sizes of
the economies. As Cheng and Wall (2005) define these year dummies as an indicator of the extent of
globalization, globalization seems to be an important factor for trade growth of photovoltaic cells.

V. Conclusions

This paper investigated the importance of reduction of bilateral tariff rates on trade of one
of the representative environmental industries for renewable energy, the sector of photovoltaic cells,
in order to assess efforts for tariff reduction for environmental goods among APEC countries and the
WTO. Three potential contributions of the study can be clarified as follows. Firstly, the bilateral trade
flow data in the sector of photovoltaic cells have been sorted using detailed data among 51 countries,
as well as the bilateral tariff rates of photovoltaic cells from WTO data. Secondly, the gravity model
has been shown very useful in estimating trade flows in the photovoltaic cells sector by using cross-
section data, including difference between per capita income of exporting and importing countries, as
well as bilateral tariff rates. Bilateral tariff rates systematically affected the trade flows in all the years
between 2000 and 2004, and the trade flows of photovoltaic cells are supposed to be explained by
the new trade theory based on monopolistic competition with differentiated goods, since the country
pairs with less difference of GDP per capita trade more actively, allowing the difference of GDP capita
to be a proxy of difference of factor endowment. Thirdly, using the fixed effect model with panel data

by allowing trading-pair heterogeneity, this study showed the strong systematic effect of bilateral
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tariff rates on the trade flows, and also the trade increase in the photovoltaic cells sector resulting
from the globalization effect.

Although many countries abolished tariffs on photovoltaic cells in the end of the 1990s, the
results of this analysis shows that the remaining tariffs in BRICs countries and Chile were clear trade
impediments in the first half of the 2000s in this sector. The analysis suggests that further tariff
reductions are important to activate trade flows of environmental goods among the covered countries,
whether developed or newly industrialized countries. The current efforts of tariff reduction of various
kinds of environmental goods with different environmental purposes in APEC and WTO are important
for trade increase and environmental protection through worldwide diffusion of those goods.

Further research estimating the determinants of trade flows of various environmental goods
is required to consolidate the effects of bilateral tariff rates in those goods. In particular, a gravity
analysis of environmental goods having similar purposes as photovoltaic cells for electricity generation
from renewable resources, such as electric generating sets for wind-power (HS850231), would be

necessary for comparing results with those derived from the analysis for photovoltaic cells.
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Notes

1) The author has been published the papers on the empirical analysis using gravity model for trade in
environmental goods, emphasizing the importance of trade of environmental goods on environmental
protection. See Matsumura (2014a), (2014b), (2015), and (2016).

2) The selected countries are indicated in Table 2.

3) Baier and Bergstrand (2001) review how the researchers have expressed the intrinsic qualities of the
gravity model in international trade.

4) Bergstrand (1989) introduces generalized gravity equation based on factor-proportions theory and
monopolistic competition theory.

5) Theoretically, the coefficient of bilateral tariff rate in the gravity equation can be shown as 1- o, where o is
elasticity of substitution among varieties. Concerning the value of o, Hayakawa (2011) refers the value in
the range of 5 to 10 concluded by Anderson and van Wincoop (2004).

6) The exponential of 1.28 is equal to 3.60, and the exponential of 1.33 is equal to 3.78.
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Abenomics: Is Deflation Always Bad?
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Abstract

After the asset Bubble burst in the early 1990s, the Japanese economy has experienced a slow
economic growth period called the ‘Lost Two Decades.” The three arrows of Abenomics-massive
monetary easing, fiscal stimulus and structural reforms-were promoted as the cure to deflation and
economic revival. Abenomics aims to achieve: 1) 2% inflation, 2) eventual reduction in the fiscal
deficit, and 3) improvement of the standard of living through economic growth. The average increase
in the GDP deflator during the 2™ quarter of 2013 to the 2™ quarter of 2015 was 0.40 percent. On the
other hand, the fiscal deficit increased by 65.6 trillion yen. Finally, there has been no improvement in
living standards, as the level of real consumption expenditure remained stable during the period. To
accomplish Abenomics, policy makers have to ensure that quantitative easing achieves the desired
results as fast as possible. As time passes, the burden of the fiscal deficit will increase and when the
balance exceeds the total amount of personal financial assets of 1,600 trillion yen, financial markets
may experience significant turbulence. If prospects for achieving the inflation target of 2 percent
continue to prove elusive, it will be necessary to revise present economic policy as fast as possible to

limit damage to the Japanese economy.

Keywords: Abenomics, monetary policy, fiscal policy, growth strategy, deflation

1. Introduction

After the asset Bubble burst in the early 1990s, the Japanese economy has experienced a
slow economic growth period called the ‘Lost Two Decades.” The nominal average GDP growth rate
during this time was about zero percent while the real GDP growth rate on average was about one
percent. The inflation rate evaluated by the GDP deflator for the two decades from 1991 to 2011
is almost 0 percent while that from 2001 to 2011 is about -1 percent, meaning that the Japanese
economy entered a deflationary phase.

Household consumption expenditure increased steadily during these two decades while

the price deflator decreased monotonically. This means that the standard of living for Japanese



— 36 — W EBR R E e RREERSE 1% 2016 4 3

consumers increased during this period of deflation. Previously, in the high economic growth era
in the 1960’s and stable economic growth era in the 1980’s, economic growth was accompanied by
inflation, so the emergence of a deflationary trend was unexpected.

Why has the growth rate in Japan been so slow compared with that of other OECD countries
and China, one of our neighboring countries? Some policy makers in Japan believe this is due to
a deflationary spiral. Based on this assessment, they advocate aggressive measures to shock the
economy out of the doldrums and cure deflation through bold measures. After the LDP (Liberal
Democratic Party) won the December 2012 election, Shinzo Abe became prime minister for the
second time, largely on the strength of Abenomics. The three arrows of Abenomics, namely massive
monetary easing, fiscal stimulus and structural reforms, were promoted as the cure to deflation and
economic revival.

Abenomics aims to achieve: 1) 2% inflation, 2) eventual reduction in the fiscal deficit (the
public debt to GDP ratio is above 200%), and 3) improvement of the standard of living through
economic growth.

Under Abe, policy makers seek to increase the GDP deflator in order to increase GDP.
The hope is to stimulate household consumption expenditure and private investment by creating
inflationary expectations and thus benefit producers. If this can be achieved, tax revenues would
increase and lower the fiscal deficit.

This is the reason why the Bank of Japan (BOJ) set up an inflation target of 2 percent. As the
first arrow, the BOJ expected to increase money supply (or money stock) through easing monetary
policy, injecting almost 80 percent of a general budget of the government per annum into the
monetary base by repurchasing government bonds through the market.

The difference and relationship between money supply and monetary base is explained in
detail in section 3.1.

As the second arrow to jumpstart economic activity, the government also ramped up public
spending on infrastructure for 2011 tsunami-related reconstruction, disaster prevention and support
for areas suffering depopulation. In terms of structural reforms necessary to realize sustainable
growth, policy makers enacted growth strategies and deregulation measures aimed at encouraging IT
technology, tourism, agriculture and enhancement of women’s labor force participation rate.

The third arrow of Abenomics seeks to create a growth environment as a means to facilitate
structural reforms and is relying on aggressive government intervention to revive market forces and
capitalist “animal spirits”.

In 2013, Haruhiko Kuroda, the governor of the BOJ appointed by Abe, declared that within
two years the inflation rate would reach 2 percent by aggressive monetary easing. But this goal has
proved elusive.

This paper assesses the present state of the impact of Abenomics on the Japanese economy
by examining economic statistics before and after the period of Abenomics reported by the Cabinet
Office of the government, Ministry of Finance and the BOJ. After analyzing the available economic
statistics in terms of macroeconomic theory, we evaluate Abenomics by posing the question: “Is
deflation always bad?”

Section 2 describes the economic conditions of the Japanese economy in the period between
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1980 and 2012. The period begins at the end of two oil price shocks in the 1970’s until the enactment
of Abenomics. This section also introduces the economic growth in China compared with that of the
US, France and Japan. The trend of the Chinese economy has strongly affected the policy decisions of
the Abe administration and Abenomics.

Section 3 explains the process of Abenomics after 2012, including the topics of monetary
policy, fiscal policy and fiscal deficit, growth strategy, and an increase in the consumption tax.

Section 4 will denote evaluation of Abenomics based on the fact findings. The evaluating
points are the movement of GDP deflator, that of fiscal deficit and that of consumption expenditure
before and after April 2013. we also introduce other interesting economic statistics. Finally section 5
concludes the present analysis and evaluates whether deflation is always bad.

Regarding an appendix, outline of macroeconomic theory used for the present analysis as a
bench mark is prepared for the readers’ convenience.

2. Economic conditions of the Japanese economy and the presence of China
before implementing Abenomics

The movements of nominal GDP, real GDP, and GDP deflator from 1980 through to 2012 are
indicated in Figure 1. Though nominal GDP has been stable, real GDP has increased steadily. And
after 2000 the GDP deflator has decreased monotonically from the level of 110 to 90 during the most
recent ten years.

Figure 2 shows that household consumption expenditure increased steadily during the
period of the two decades while the price deflator decreased monotonically. This indicates that
while the Japanese economy suffered a deflationary phase, living standards assessed in terms of real
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consumption expenditure increased. Private investment for firms was weak and fluctuated around 70
trillion yen, while the price deflator for private investment decreased monotonically as indicated in
Figure 3.

The question facing policy makers in Japan is how to overcome the deflationary trend of
the lost two decades. In order to determine a proper set of policies it is important to understand
what triggered this deflation since the early 1990s. After two oil price shocks in the 1970’s, policy
emphasized restructuring the industrial system to promote energy saving and deregulation of the
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wholesale and retail sectors in order to decrease consumer prices in the Japanese economy.” The
latter is called “price revolution” and “price destruction.” For the retail sector, the large-scale cheaper
retail stores spread nationwide, driving many small-scale retail stores out of business. At the same
time, imports of more cheaply priced consumer items from Asian nations increased, resulting in a
shift of the aggregate supply (AS) curve rightwards. While prices declined, nominal expenditure
was slightly increasing, meaning that the standard of living increased in the lost two decades. In
this period the Japanese economy also enjoyed steady, but low GDP growth and overcame a major
banking crisis. So even though the Chinese economy overtook Japan'’s, the situation in Japan has been
reasonably favorable. In this context, has the “cure” of Abenomics been appropriate to the “malaise”
of contemporary Japan?

To confirm the present state of the Chinese economy, the trend of nominal GDP after 2000 in
the US, China, France and Japan is shown in Figure 4 utilizing IMF economic statistics. The original
currency unit of GDP is transformed into US dollars to facilitate comparison. China’s nominal GDP in
2005 exceeded that of France while China’s nominal GDP in 2009 exceeded that of Japan. At present,
China is the second largest economy in terms of nominal GDP, followed by the US economy. The
economic growth rate in China has been high compared with that of other countries, averaging 16.2
percent between 2001 and 2015, while the corresponding figure in the US was 1.9 percent, France
was 4.4 percent and Japan was -0.4 percent as indicated in Figure 5. China’s rapid growth meant
that it became a significant economic partner with most nations in Asia and other natural resource
endowed countries around the globe

Regarding population, that of China is more than 10 times than that of Japan. The Japanese
population reached 128 million, but has gradually decreased in the past five years as indicated in
Figure 6. Japan became a stationary state regarding population, and thus policy makers have to

consider this context when considering economic policy.
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Figure 6 Number of Population

When cross-national GDP is compared on a per capita basis, China is the laggard in the group.
Per capita GDP adjusted by PPP (purchasing power parity) among four countries is $56,000 in the
US, $41,000 in France, $38,000 in Japan and $13,000 in China,. The movement of per capita GDP
adjusted by PPP is indicated in Figure 7.
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Figure 7 Per capita GDP adjusted by PPP

Though it is difficult to forecast the potential of the Chinese economy correctly, the Abe
administration is sensitive to the presence of China for political reasons and seeks to increase Japan’s

nominal GDP to offset the ongoing regional power shift in China’s favor.

3. Process of Abenomics after 2012

3.1 Conducting monetary policy

After the December 2012 election, Mr. Abe began to enact his three policy arrows. In
February 2013 a large supplementary budget was enacted to stimulate growth and then in April
2013, the BOJ announced its quantitative easing program targeting an inflation rate of 2 percent,
within 2 years by doubling the monetary base. This means that the BOJ will buy 60 to 70 trillion yen
of bonds every year until it reaches its target. Even before the BOJ announcement, the stock market
rose dramatically from late 2012, anticipating the impact of monetary “bazooka”. Initially, Abenomics
appeared to be working as rising consumer spending pushed first quarter economic growth to 3.5
percent on an annual basis.

When the BOJ wants to increase money supply, it purchases Japanese government bonds
(JGBs) in the bond market. The market in JGBs is organized every month through a syndicate of
private financial institutions. The government sells JGBs to private financial institutions that sell them
to various clients. Under Abenomics, the BOJ also buys JGBs and the selling financial institutions
deposit the proceeds from these JGB sales in a current account opened at the BOJ. By buying JGBs,
the BOJ is engaged in what is called quantitative easing.

We should make a remark regarding the difference between monetary base (or high-powered
money) and money supply. The definition of monetary base is the sum amount of issuing bank
notes, circulating bank notes in the market and the BOJ current account held by private financial
institutions. Monetary base is the BOJ’s balance of payments. Money supply is the sum of financial
instruments held by non-financial institutions, namely M3 as indicated in monetary statistics.

The relationship between monetary base and money supply is explained in the following

manner. We have two equations regarding monetary base and money supply:
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B=C+R

M=C+D
where B is monetary base, C is currency, R is reserves, M is money supply and D is demand deposits.
We take the ratio between M and B as:

M/B = (C +D)/(C+R) =(C/D + 1)/(C/D + R/D) = (cr + 1)/(cr + 11)
where cr is the ratio between currency and demand deposits, and rr is the ratio between reserves and
demand deposits. Then the relationship between M and B is:

M = ((cr + 1)/(cr +11))B
and (cr + 1)/(cr + rr) is called the money multiplier.

Because of monetary easing, the trend in the monetary base changed since April 2013
when the BOJ announced its policy of quantitative easing. However, the trend of money supply, M3,
showed little change even after conducting monetary easing in April 2013. The enormous increase
in monetary base did not connect to the increase in money supply. It was absorbed by increasing
the current account of the BOJ, meaning that an increased monetary base was not distributed to the
private sector through financial markets. The current account at the BOJ is its reserve money. After
April 2013, the balance of the current account for reserves suddenly increased. Figure 8 indicates
the movement of money supply and monetary base, and Figure 9 shows the trend of the reserve rate
and cash rate to demand deposits.

The money multiplier is defined as the ratio between money supply and monetary base (high-
powered money). The money multiplier declined from 10 to 4 during the three years from January
2012 to September 2015. This is also indicated by the increasing trend in the reserve rate defined as

the ratio between reserves and demand deposits. This increased from 0.04 to 0.2 during the period.
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Though we usually assume the money multiplier as a constant in theory, it declined significantly in
reality.

Monetary easing policy led to a dramatic weakening of the Japanese yen and a rise in the
Nikkei stock index from January 2013. The value of the yen depreciated due to monetary easing from
97.7 yer/$1 in April 2013 to 120.0 yen/$1 in September 2015, a sharp 23 percent decline in two years.
The movement of Yen/Dollar exchange rate is indicated in Figure 10.? Because of the depreciation
of the domestic currency, the stock market rose dramatically based on hopes that this would boost
exports. The Nikkei stock index exceeded 20,000 yen in 2015 as indicated in Figure 11, just over one
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Figure 11 Nikkei stock index

half the all-time peak of nearly 39,000 yen at the end of 1989.

3.2 Fiscal policy and fiscal deficit

In Japan, the fiscal year begins on April 1 and continues until the end of the following March.
The budget for the next fiscal year is decided by the Diet by the end of March. The budget includes a
general budget and a supplementary budget. The latter is made when the general budget is deemed
insufficient in light of prevailing economic conditions or in case of some emergency. For example,
following the March 11, 2011 devastation caused by the earthquake, tsunami and flooding, the
government proposed a supplementary budget to the Diet to fund relief, reconstruction and disaster
countermeasures. The total amount of the 2013 supplementary budget was 13.1 trillion yen, above 10
percent of the total 2012 general budget.

One-third of the supplementary budget, namely 3.8 trillion yen, was for strengthening
infrastructure for disaster prevention and reconstruction. Another one-third of the supplementary
budget (3.1 trillion yen) was for spending designed to increase national wealth through growth.
This involved: 1) strengthening growth due to introduction of private investment; 2) measures for
increasing productivity and competitiveness for small- and medium-size firms in manufacturing and
service sectors and restructuring the agricultural sector; 3) strengthening support for private firms
to compete in world markets; and, 4) measures for increasing the quality of human resources and
employment. The remaining one-third (3.1 trillion yen) was for supporting households and measures
addressing problems in rural areas subject to depopulation.

Due to high and escalating costs of pensions and medical care in the context of an aging
society where about one quarter of the population is over 65 years of age, the government faces
significant fiscal constraints. Such social welfare spending claims about 33% of the general budget
while an additional 25% is used to service the national debt. In this context the government enjoys

limited flexibility in fiscal policy compared with monetary policy.
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3.3 Growth strategy

Since April 2013, the Cabinet Office has issued and revised the Abe administration’s growth
strategies. One of his signature policies is aimed at enhancing women’s labor force participation by
increasing the capacity of nursery and a day-care centers, increasing the duration of maternity leave
and supporting skills training programs aimed at helping women return to the labor force. A second
is aimed at encouraging exports by small and medium size firms and the agricultural sector. The third
supports restructuring of public sector enterprises by introducing PFI (private finance initiative) in
the scheme of PPP (public private partnership).

The problem is that the growth strategy is not comprehensive and lacks concrete details
regarding the period of realization, amount of budget, and other important considerations, thus it
seems to be more of a vision than a plan.

Recently, some detail was presented in the Financial Times (June 23, 2015): “They call for a
rise in the share of cheaper generic drug prescriptions to 80 per cent of the total by 2020, and another
system of benchmarking to halve the gap between prefectures with the highest health spending and
the lowest. There are also several additions to Mr. Abe’s so-called third arrow. The biggest is a revamp
of Japan’s national universities aimed at making them more globally competitive, which will redirect
funding to those that make the biggest reforms. The strategy also spells out whether Japan is willing
to allow higher immigration-always controversial in its closed and homogeneous society. IT workers
from India, students, ski instructors and hotel front-desk staff with language skills are singled out for
a warmer welcome. A more relaxed visa policy has resulted in a boom in visitors from China this year,
and Japan hopes to develop tourism as one of its main growth industries.”

In terms of the structural reforms needed to boost growth, this list has done little to dispel
disappointment that few bold measures have actually been enacted as the rhetoric of reform exceeds

actual reforms.

3.4 Increase in consumption tax by 3 percent in April 2014

In April 2014, the consumption tax increased by 3 percent to 8 percent in order to increase
government revenues and reduce the massive fiscal deficit. The government predicted a decrease in
GDP in the second quarter in 2014 due to this tax increase, but the negative impact on consumption
was greater than expected. As a result of the sharp downturn in the economy, in October 2014 the
BOJ announced the expansion of its bond buying program, buying 80 trillion yen of bonds a year. In
November 2014 the economy was technically in recession so Abe decided to postpone the planned
second increase in the consumption tax to 10% and called a snap election, ostensibly to seek voter’s
approval of this measure. However, the consumption tax will have to increase by more 2 percent to 10

percent in order to reduce the financial deficit and restore fiscal discipline in the near future.
4. Evaluation of Abenomics
As I explained in section 1, Abenomics aims to achieve: 1) 2% inflation, 2) eventual reduction

in the fiscal deficit (the public debt to GDP ratio is about 240%), and 3) improvement of the standard

of living through economic growth.
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4.1 Changes in GDP deflator and Real GDP

One of the objectives of Abenomics is to reverse the deflationary trend. Though the increase
in the GDP deflator was 1.8 percent in the second quarter of 2014 as shown in Figure 12, this is
mainly due to the 3 percent increase in the consumption tax. The increase in the GDP deflator in the
fourth quarter in 2014 to the second quarter of 2015 is indicated in Figure 12.

Abenomics has had mixed results in terms of GDP growth, rising for four successive quarters
in 2013, and then declining after the introduction of the consumption tax in April 2014. In the second
quarter of 2015, however, GDP growth has rebounded indicated in Figure 13.

In theory there exist two kinds of lags, namely inside lag and outside lag. The inside lag is the
time between a shock to the economy and the policy action responding to that shock. The outside
lag is the time between a policy action and its influence on the economy. This lag arises because

policies do not immediately influence spending, income, and employment. (cf. Mankiw (2012), p. 521)
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However, it is difficult to identify the length of outside lags from empirical observation.

4.2 Reducing the fiscal deficit

There is a trade-off between monetary policy and fiscal policy. Due to massive quantitative
easing, the balance of JGB is increasing monotonically and the budget deficit is also increasing. We
recognize that this tendency bears a trade-off between monetary policy by the BOJ and fiscal policy
by the Ministry of Finance. For the government, the burden of JGB repayments will increase while
spending for other items will have to decline. For the BOJ, in order to manage inflation it might
have to sell bonds to shrink the money supply or recalibrate its current quantitative easing policies,
possibly leading to significant losses on its portfolio and higher interest rates. In the context of a large
public debt to GDP ratio, growing fiscal deficits and thus far mixed consequences of Abenomics, there
is greater risk and uncertainty in the Japanese economy and about a quantitative easing exit strategy.

The balance of fiscal budget is indicated in Figure 14 and the movement of interest rates is

depicted in Figure 15.

4.3 Increasing in the living standard for households
Regarding GDP, let us examine the movement of household consumption. Household
consumption expenditure is a significant factor in GDP growth. The decline due to the introduction
of new consumption tax was large as indicated in Figure 16. As shown in Figure 6 the population
has been stable for the past 5 years and there is no difference between total and per capita household
living standards.
In the next section we evaluate the impact of Abenomics on improving living standards.
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4.4 Achievements of Abenomics

Abenomics aims to achieve: 1) 2% inflation, 2) eventual reduction in the fiscal deficit, and 3)
improvement of the standard of living through economic growth. Table 1 presents relevant indicators
regarding Abenomics since 2012.

Since December 2012, we observe three trends in key economic indicators. One is improving,
another is unchanged and the other is deteriorating. First, the Nikkei stock index has doubled since
the end of 2012, spreading windfall profits among investors, sparking an increase in consumption and
investment. Moreover, the sharp depreciation of the yen boosted corporate profits for export-oriented
companies such as automobiles because profits in foreign currencies translate into correspondingly
higher yen earnings.

Second, regarding deflation, Abenomics has had little impact as the GDP deflator remained
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Table 1 List of the records

Period Results remarks
1) Inflation
GDP deflator 2" Q2013 quarterly and
(Average increase) 02" Q2015  0.40% seasonally adjusted
Real GDP 1" Q2013 523.9 trillion yen quarterly and
2" Q2013 seasonally adjusted
(Average increase) t02"9Q 2015  528.1 trillion yen (0.7%)

2) Reduction in the fiscal deficit
Fiscal deficit March 2013 991.6 trillion yen
June 2015 1057.2 trillion yen (6.2%)

3) Improvement of living standard

Real consumption 1%Q 2013 304.4 trillion yen quarterly and
2" Q2013 seasonally adjusted
(Average increase) 029 Q2015  303.6 trillion yen (-0.06%)

Other economic indicators
4) Stock price index
Nikkei stock index April 2013 13860 yen
September 2015 17388 yen (48.4%)

5) Yen/Dollar rate
Yen/Dollar April 2013 97.7 yen
September 2015 120.0 yen (23.6%)

below 2 percent and stable within the -0.5 percent and 1.5 percent range.

Third, regarding the fiscal deficit, there has been a marked deterioration, increasing from
991.6 trillion yen in March 2013 to 1057.2 trillion yen by June 2015. This is a consequence of easing
monetary policy. The government and BOJ will have to reduce the amount of the monetary base in
order to restore fiscal discipline.

As indicated in table 1, the average increase in the GDP deflator during the 2™ quarter of
2013 to the 2™ quarter of 2015 was 0.40 percent, far from the target of 2 percent. On the other hand,
the fiscal deficit increased by 65.6 trillion yen. Finally, there has been no improvement in living
standards, as the level of real consumption expenditure remained stable during the period.

It is difficult to evaluate Abenomics correctly, however, due to the possibility of a lag in
capturing the impact. But if indeed Abenomics proves not to be effective, policy makers may have

to revise the present policy. This leads us to raise the question of whether the original diagnosis and
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prescription for Japan’s economic malaise was correct.

5. In lieu of conclusion: Is deflation bad?

Is deflation bad? We have two different views on deflation. One is the US Federal Reserve
(Fed) view and the other is the Bank of International Settlements (BIS) view. The Fed view on
deflation is that it is always bad and it is essential to fight against deflation and unemployment. The
Fed view on deflation is strongly related to the experience of the Great Depression. As a result,
the Fed usually conducts monetary easing when the US economy shows symptoms of recession.
On the other hand, European central banks are more concerned about inflation based on the post-
war experiences of hyperinflation. The BIS makes a distinction between two types of deflation. Bad
deflation is when prices of goods and services decrease while real GDP decreases. Good deflation is
when prices of goods and services decrease while real GDP increases. (cf. 2014 BIS Report)

During the two lost decades in Japan, while prices decreased, real GDP increased steadily
by 1 percent. The policy makers of Abenomics were influenced by the US way of thinking on
macroeconomic theory and monetary policies and it looks as if they were relatively unfamiliar with
European way of thinking.

A question critics of Abenomics are asking is whether the cost of changing the deflationary
mindset of Japanese consumers to an inflationary mindset is worthwhile and beneficial. The balance
of JGBs now exceeds 1,000 trillion yen due to massive monetary easing, but this means that the BOJ
has abandoned financial discipline. The potential consequences are hard to foresee, but the benefits
for households are not yet evident.

To accomplish Abenomics, policy makers have to ensure that quantitative easing achieves
the desired results as fast as possible. As time passes, the burden of the fiscal deficit will increase
and when the balance exceeds the total amount of personal financial assets of 1,600 trillion yen,
financial markets may experience significant turbulence. If prospects for achieving the inflation target
of 2 percent continue to prove elusive, it will be necessary to revise present economic policy to limit

damage to the Japanese economy.

Appendix: Economic models

In the field of macroeconomic theory, we have dynamic models of aggregate demand and
aggregate supply including dynamic stochastic general equilibrium (DSGE) models. Though these
models are useful in policy simulation analysis, the results obtained from DSGE models are not so
different from traditional Keynesian analysis. (cf. Argia, Tambalotti, Rao and Walsh (2010))

As the link between observations obtained from the real world and theory is easily connected
by the traditional Keynesian model, we will use it in the present analysis. As the present objective is
not to forecast economic behavior resulting from Abenomics, but rather to analyze observations, we
will use the traditional Keynesian model.

The following is the structure of macroeconomic theory explained by Mankiw (2012). The
basic factors in the macroeconomic model are the Keynesian cross, theory of liquidity preferences
and the Mundell-Fleming model. The Keynesian cross provides the IS curve and the theory of liquidity
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preference provides the LM curve. Combining the IS and LM curves with the Mundell-Fleming model,
we construct an IS-LM model including not only domestic, but also international economic factors.
We have two kinds of LS-LM models, namely: 1) a small open economy with perfect capital mobility
and, 2) a large open economy.

In the small open economy, the interest rate is determined by global capital markets and is
fixed for the domestic economy. In the large open economy, the interest rate is determined by the
domestic market. In the short run, price is fixed and the short run aggregate supply curve is fixed at
the level of price regardless of the level of output. In the long run, price is flexible and the long run
aggregate supply curve is fixed at the natural level of output regardless of the level of price.

The aggregate demand curve is obtained by the IS-LM models that explain the equilibrium
of both product and capital markets. And the aggregate supply curve is obtained by introducing the
labor market. The AD-AS (aggregate demand and aggregate supply) analysis explains the equilibrium
of product, capital and labor markets simultaneously.

In considering the characteristics of Abenomics, a possible model is the large open economy.
As a preliminary step we will confirm the effects of fiscal expansion and monetary expansion to the
variables of national income (Y), exchange rate (e) and net-export (NX) that is the gap between
export and import under the floating exchange-rate regime in a small open economy. The following
table shows the results obtained by the theory:

Effect of fiscal expansion and monetary expansion in the small open economy

Impact on:
Policy. ____________ Yo € . NX
Fiscal expansion 0 appreciation of decrease
domestic currency
Monetary expansion increase depreciation of increase

domestic currency

In the small open economy, monetary policy affects national income, but fiscal policy has no
effect on national income. As policy makers of Abenomics assume the model of a large open economy,
the conclusion regarding the effect of fiscal expansion on national income should be modified.

And we have to recall that when the LM curve shifts to the right in the short run in a small
open economy, it lowers the real exchange rate and increases income. Because of the relationship
of a downward sloping aggregate demand curve, increases in income result in decreases in the price
level. This means that the increase in income does not necessarily result in inflation in the long run in
a large open economy. The structure of a model of the large open economy includes six equations:

Y=CY-T) +I(r) + G+ NX(¢)

M/P=LG,Y)

NX(e) = CF(r — r¥)

i=r+Ex

€ = eP/P*
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Y=Y"+oa(P - EP)
where CF is the net capital outflow. A set of endogenous variables are output Y, the real interest rate
r , the nominal interest rate i, the real exchange rate €, the nominal exchange rate e that is defined as
eP*/P and the price level P while exogenous variables are government purchase G, the money supply
M, taxes T, the foreign price level P*, the natural level of output Y*, the world interest rate r*, the
expectation of future inflation Ex and the expectation of the current price level formed in the past
EP.

A monetary expansion in a large open economy shifts the LM curve to the right. Income rises,
and the interest rate falls. The decrease in the interest rate causes the net capital outflow to increase.
The increase in the net capital outflow raises the net supply of domestic currency, which causes the
exchange rate to fall.

The effect of fiscal expansion counteracts monetary expansion. Fiscal expansion shifts the IS
curve to the right, income rises as does the interest rate. The increase in the interest rate causes the
net capital outflow to fall, reducing the net supply of domestic currency, causing the exchange rate to
rise.

Because of the relationship of a downward sloping aggregate demand curve, an increase
in income results in a decrease in the price level. And when AS curve shifts rightward due to
introduction of new technology, decreasing import price of commodities from other countries, and
deregulation of wholesale and retail markets, a new equilibrium is realized where output is bigger
and prices are lower than in the old equilibrium. This means that the increase in income does not
necessarily have an inflationary impact in the long run large open economy.

Before constructing a sophisticated DSGE (dynamic stochastic general equilibrium)-like
model including some expectations and shocks, it is necessary for us to gather observations in the
real world, arrange such empirical findings, elucidate characteristics of Abenomics indicated in the
observations, and evaluate the consistency between the results of policy implementation and those of

macroeconomic theory.
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Notes

1) In those days the consumer prices in Japan were higher than in other OECD countries. Maki (1998)
analyzed the price gap among the cities of Berlin, London, NYC, Paris and Tokyo and that among the
countries of the France, Germany, Japan, the UK and the US based on the theory of consumer behavior.
The author concludes that prices for commodities and services in Japan are 30 percent higher than in the
US, the UK, France and Germany. To reduce the price gap between domestic and international markets,
deregulation of the domestic market is necessary.

2) The yen depreciated by 48 percent from April 2012 to September 2015. One reason would be the effect of
market jawboning by government ministers. Other reasons include stability of the Euro currency due to
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relative political stability in the EU and the trend of Japan’s trade deficit.
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Hyperbolic Discounting and Naive Consumers

MORIMOTO, Shoko

Abstract

This study focuses on the behavior of hyperbolic discounting consumers and their spending habits
when confronted with self-control problems. This research uses micro data from the Preference
Parameters Study of Osaka University’s 21st Century COE Program ‘Behavioral Macrodynamics
Based on Surveys and Experiments’ and its Global COE project ‘Human Behavior and Socioeconomic
Dynamics’. Using 2011 and 2012 panel-data, I show the following facts: First, hyperbolic discounting

leads to overconsumption in not only naive consumers but also sophisticated consumers. Second, the
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form of discounting functions affects the degree of overconsumption.

Keywords: Hyperbolic discounting, Overconsumption, Micro data
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MAGHE 4 : | ASH 3002 ME55 |B 7THEIC 299% MHH55 | 1.002

MAadbE 8 |ASH 3000 MES55 |B 7THEIC 3,000 FH55 | 1.000

Mashbtd 3: | A4H 3008 ME55 | B 7HBIE 3,014 MHEH55 |0.998
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fMAadgoE 1| ASH 3006 MHH55 TH#IZ 3,034 HE55 {0990

MAdOE 5| ASH 3008 MH55 TH#IZ 3,067 HE55 |0.981

MAasbE 6 :|ASH 300 MES5S 7TH#IZ 3,127 HE55 | 0.962

MAasbE 2| AS5H 3001 MHE55 7TH#IZ 3,178 ME55 [0.944

MAadbE 7 :|ASH 3003 HE55 7TH#IZ 3297 MHE55 0911

T | W | W | W W |

MasbE 9: | ASH 3,005 ME55 7TH®IZ 5951 MH55 | 0505

G MEEE THIUE, BOUIFA BPTBIZY 7N, HLIETRTA $NTBEERNT
13T TH D, BlziE, MAGDLELFETIEA MAEDLESNLLIEBICY 7 bLHE, ok
BB DB6120.990 £ 0981 DICH %, LL, TOMDEZIZEBIZBSDH 5 h % Z OGRS
KDL LIIARTRER 720, RIFFETIEZ DA 0990 % COWEREDBS &5 T_TAZER
L7 9EBRE 12DV TIEBS = 0505 & § 40 TNTBA#EIRL 7285120 90 AT & 0¥l G- 2
RN SRVDT, B5=300=1034% L7209 72, T2 TRELOME LLS D% /A
METLABWE TRV, STHOBIIMERELEHVTVS, ALBEITERLTWwEY VT
WATHERR T 569

COBEMMPERDBZENTELDIEIHL I THDATHY, BERDLIENTELRV, b
)=, UTOEM»HsZ7HT S,

BRlE, HHEEELLABILIADE L WHEATHRICS SLETA, &
EFRAY ET. b5RBHICE LRIV TUTORREAE 2 EBAHIE, K5
BEBUETHo 15 HIDETOMAEDEIIOVTLES LA & E 2 RATOED
TS,

Masht 1| A9 HBIZ 3,002 MH55 | Bo7T HEIE 3,008 ME55

Mashbt 2 0| A9 HEBIZ 3,000 MH55 | BT HEIZ 3,020 ME55

Mashbt 30| A9 HEBIZ 3,007 MH55 | B97T HEIL 5955 ME55

Matbd 4 0 A9 HEAIZ 3,007 Mu55 | B97 HEAIL 3302 ME55

fAGHE 50| A9 HEIZ 3,006 HH55 | B97 HEZIZ 3,000 HEH55

fAGHE 6 1| A9 HEZIZ 3,006 HH55 | B97 HEZIZ 3,066 HEH55

Madbt 7| A9 HEIZ 3,007 MH55 |BI7 HEIZ 3,125 MH5S

fAGHE 8 1| A9 HEZIZ 3,000 HH55 | B97 HEZIZ 3,176 HEH55

fAaGhE 9 1| A9 HEZIZ 3,000 MH55 | B97 HEZIZ 3,000 MH55

—OHOHEMLDEVIIHTH S, [SHPTHRE] 25 [90HE»9THE] 10> Tnb, BSE
T CTEBIIBEL FROMIZL2EH L v, L7205 TRED2EETH H90 H #2297 0
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PORFUIZBVWTRRIEM LAV, ZOEMPSIRSOAFETHIENTE S, MAhfbt
1 24129 % 6123002 = 53008 THRD B Z LA TE S, 29 LToxKD, BIHICEOEL, AN
EBANDY T RDYA IV TEEFHL, HLCTNTAI B =0505 T BIZIE 500 =
1.034% 5.2 %0 F72, BEIEICIEOEZ 72 ETALBRITERL TV ATV 7TIVITHERT %,

[SH»TH#E] OBMASEE LB E TOHE,THE] OBMASEHELLsLY, 2T
BEKDD, T3 LTELNLEHB%E [BAENA T A (beta) &EH#T 5o T3 beta DA
FETH DY

222 FA4—JTDORE

O'Donoghue and Rabin (2001) DEF L% F— ¥ »oE5Z ENTENE, ThEFA—7
DRELSTHIENTED, LEL, KT V7 — NORBHERPSLEMD Z LIZEH TR\,
BTERIM Y 20 80 & o 2B 1L, FHHRERICBVTIEIR L 2oz b DT, FETHA
W) WEHDRICH DL EM LS R>TLEIZEDN DD, VT4 2474 M RHEEEITE Y
AT EBRL S o TLEIHSZHR LTS 720, HuWIZirrizwy, b LAIEZomm%E
FIMS VLN ICT S, FOaIv b2V MERETHY, G8NLREVWWEN T &35, —
HFA—7%ERERE L, HHYICFHAOE Y ZIToTLE ) Lo TABIZETIE, 2012
E7 = OLUTOEMEHWT, A4 —TOREXERT 5,

ROZLEHIE, SR TEEN)EFTh [z TidEL] % [1), [&< 4T
FES%Ww] 2 [5] LLT, YTRTFAFEFIZOEDITTLAEE N,

Uo7z | EBoh | b5 EbHoh | &Y T
Ehe IR DI ) LWnwHr | kxS
[FERA) MTWEE | VWARY | BTEE | v

% 5780

FELWEDORH D L
N ATETIZ 1 2 3 4 5

HoTLES

LWL DODHEENFTATELWEEREIZL, L7y baO— U TERWFA —T 4T
RIZE#EZ Do MTFDWRELGDEEFA =TI D LE912, [6-BINES] L LT, 2HLTH
SN E [F4—7] (naive) £ EFHRT Ho FT4lInaive DZMEIZ BT L2 TV & FDE|
ETHbHo

23 ar rO-ILEH
FHENOBEZTIESRIIHERNE L TEZONLbOE T P a— LT 5,

231 FHENOREF

FISRFREIN S o7z (b L IEDhho7z) Wh, BENATA - FA—=T - VT4 AT A
TAMIDPDLT, FENOHEEIZORPLWHEEND S, TNOHET v v 7 L 22012
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EOT vr— b [REPSESEIIDT TR ENZ T2 720 (o722 ] 022510F T10
BiRE) 52011407 v — b [SHEPSREIIPIT CTHESN ENZ T Z 2 (b)) L FHET
500 (07510 F TI0ERE) 25 1WT—-100510F TC0BEMDOF — ¥ —BHEER TS, =2
THMS ST R 29 LTER L7225 % [FifE+ v v 7] (incomegap) & EFHRT 5.
F5dincomegap DHMEIZ BT 50 TV L FDEETH S,

232 fEAER

fax 952 IO WAL, BHEICEAZ LTTPEACHEBELZER T L2 TE 5,
0114FE7 > 7= b0 [BEEMHEY 52 LIRIUES 2] L W) BT [Fo72 ) B TIEE 2
A L7 HERE LS, T80 E ) EMTET L] 1234, TEBESEL VARV 12I1E3,
[EBE6pEV) ERTRIELRV]ITIEF2, T&CHTEIES 2V ICEL25R, ZOEBE [l
AR ] (borrowing) & %233 %, 36 14 borrowing D ZEIC BT A% TV EZDEETH 5,

233 fEARIH

EAEZWONIZZ L DH D NIHARFIIEA L T EEZON, FE&% L OHELYHERT
CERTERV, EATM OGN LD D0 L) »id, 20114FT > — bOLITOBER 2 5 H 51
T 5

B AN (FEu—r 2k ZLIHDELTHONLIEDRHY T30 4
TWRFEFLFEFTNTCUOZDIFTTLZE N,

1 Breon/zZenrdhsd

2. WLAAALD ANEPBBEINIZZ LD DD

3. WioNMAHZ L HAATHRMDPOH LA 2oz

4. Wboh/zZ gz (B LAALEFEEMEY bi)
5. i AN e L&) Loz ehwn

1, 2, 30WTI2IZO% DT BB I ARKICEA L Wb eE 2, 1, 2, 3owinpy
WZOEDIF561, ZNPANE0ETH 8 I —EREERL, 2z [EAHK] (borrowconst)
LEFRT Do Lo LM AT AE I & BEANEW L b b 720, oo EARKE 2
MO VEBIZEDALE L GO WA OM T HEE T b 7 IXborrowconst D EEIZ BT
LY TNVEEZDOEETH L,

24 BEEH

I Ma—VEHO—DTH S borrowing ld [EAITK T 2807 | L2 IIMEEE L LTl
ATZENTEL, LIAHD, EBROEATAZTOLDIE LA D L, WHHEHTH b FHHEINY
B L OFRFFPREEDEE LN L 720, WAL E L TRb 2T IUE % 5 v,

REfZE LR UL T8S LoFALEEICM$T 57 47— ] M7 Ikeda and Kang (2011)
2k BE BEORESR, BASFIIBAA NS T ALEORITEH, F W ERHSEO AT
FERIZ X > THIEEN D, FD72ORIZEIZ BT borrowing D PAEE % 28 L, HIEEE
BxATH o MG Ze T2 ELRFESII 2O ETH L7720, [y I — 1 [Fin
[ERED 2T ] D3 DR FIEERE T 5,9

KRB K LEBORARKIRETH b,
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R1 74— FOEKIER
tERE B eyl ARtRES AR AR

20114E 20114 1H~3H 5,316 4,934 92.80%
20124 201241 H~3H 4,887 4,588 93.90%
#+ 2 consgap
HUTIVE HE
-10 13 031
-9 6 0.14
-8 10 0.24
-7 32 0.77
-6 33 08
-5 122 2.94
-4 100 241
-3 211 5.09
-2 340 8.2
-1 506 12.21
0 1,180 28.47
1 539 13.01
2 322 777
3 225  5.43
4 147 3.55
5 175 4.22
6 56 1.35
7 49  1.18
8 24 0.58
9 13 031
10 41 0.99
Ak 4,144 100
&3 beta DEKIKETE #£ 4 naive
U TVE EME BuME BOKME YT EHE
beta<1 1,093 0.95 0.488 0.9997 1 696 15.3
beta=1 1,120 1 1 1 2 1,673 36.79
beta>1 1,752 1.057  1.000003 2.049 3 1,402 30.83
&El 3,965 1.011  0.488 2.049 4 670 14.73
5 107 2.35

HEF 4,548 100
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% 5 incomegap ¥ 6 borrowing
UV EE UV EHE
-10 6 0.15 1 2,567  52.3
-9 8 0.2 2 1,397 28.46
-8 8 0.2 3 529 10.78
-7 15 0.38 4 279  5.68
-6 28  0.72 5 136 2.77
-5 122 3.12 &t 4,908 100
-4 69 1.76
-3 168  4.29
-2 275 7.03
-1 538 13.75 #F 7 borrowconst
0 1,486 37.97 oI HA
1 561 14.33 0 4,359 92.37
§ ii)g 23421 1 360  7.63
. Az
4 03 9.8 X1 4,719 100
5 107 2.73
6 22 0.56
7 16 041
8 7 0.18
9 5  0.13
10 6 0.15
HEr 3,914 100

x8 BEHOEAMEE

Yo7V P BYERGE BuME BOKME

consgap 4,144 0.290541 2.903725 -10 10
beta 3,065 1.011399 0.145691 0.488125 2.048668
naive 4,548 2.520449 0.995824 1 5
incomegap 3,914 -0.05280  2.29668 -10 10
borrowing 4,908 1.781581 1.029606 1 5
borrowconst 4,719 0.076287 0.265486 0

age 4,934 52.38893  12.98642 22 78

man 4,934  0.466153  0.498904 0 1
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3. ETFT I

ETNVOBEIZRILEKRI0IZEF LDHTV D,
ETFNVIEAHMOTELWNRE LR IZEHRORTE—F— K- 72y MEEXTT o betald A
MEDAA T = THLBIENA T APHHEEF ¥ v IO ETH b BUE/NA T AHHEN
(R=FH/hEW) 2L, FINCETE L2 L0 BEIHET A LExONL720, FHEINLMR
BOKESIZETH S,

naive (X HAHIH Tld % { beta & DLEHIZ L TV b, ZOHEIZ, 14 —T7FDL DN HE
Ky FIHZLHETIERL, TA—TDPBENA T AOEEL ENZTHROL (50 5)
WHN 72w b Thb, LS FA =T VT A AT 474 MOXIBAENA TATH5HZ
EAHHRTH O, BEELEF ARz TWATFERICE > THFA—T - VT4 AT 454 b
DRGIEBERTZN L TH D T4 =TI XDBENA T AORENR LD E 2D, Bz i
X, VIARATATA NDPHENA T AL 2 BFEEANZ DN TELEEZLNDL D,
TFHENLRBEO/FZFIEETH 5,

ETFNV2TIE, EFNVIICT Y ba— VEKE LTHEX Yy v 72803 %, FHELYD QAL
LU IUETAINEE 2o L Bb b 720 incomegap D FIF 71X 1IETH 5o

x£9 EFN1~5DOHE

e ST ik F—=X—=F-7Tp¥vy b
PRI EL consgap
ETI1 ETI2 ETI3 ET I 4 ETI5
FHHZE L betaf(-) betaf(-) beta(-) beta(-) beta(-)
beta*naive(-) beta*naive(-) beta*naive(-) beta*naive(-)  beta*naive(-)
incomegap(+) incomegap(+) incomegap(+) incomegap(+)

dincome*incomegap(+)
borrowing(+)  borrowing(+)
borrowconst(-)

GF « HNEBAEROFEIMNIE T S N LR EBDFF5)

£10 EF/I6, 7 DHE
e Sk FERARERNA—-X—F - Jory b

MR ZE consgap
ETILG6 ETILT

WAZ#  borrowing(+) borrowing(+)

IMVEZR beta(-) beta(-)
beta*naive( beta*naive(-)

)
incomegap(+) incomegap(+)
borrowconst(-)
(S man,age,age D 2 &

(JF  FABEMOFEIMNIT TR SN RHOF )
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FHRE Yy TOEBEE Yy v FIC5 2 58BIZo0T, TP FREINLSVWEAE LD 04
LT, ZOREDIENRIC R D WREEDN D 50 IRV TFRL VDD 72546, HWEOBER
BAZ L DR EEAMS T ENETERVD, MEPTFRIVEZr 755103208 %
MEIAE LRV, Lo TETAITIE, FifEFyy 720510 ERS1, O 256052527
FifFy v 7% 3 — (dincome) Z{EK L, Fifd¥ v v 75 I —LFifd¥ v v 7L OXEE % [l
JRETFTNVOHRICANDL Z LT, IiEEyy 7OESHEEZIR 5. FHEINDBEOH 71X
dincome*incomegap (22 CIEIE, incomegap IZ2OWTHIETH b,

ETNA LS TIZET IV 2IE AN & AF AR 2B 50 FAEIO 2 WERIT EfEEE
L CHE AR T 2 LA T E S 720 borrowing D F X IETH 5o HEAFFIITIKALL T2 A
i, D ANE L CHEEZBRT I EATTE L W2®, borrowconst D VA FIZETH 5,

ETN6ETIE, ET VA ESDBMFEREM TH %o borrowing [ZNELITH 5 2 L osfEbi
D 72 OB H % IV 72028, consgap D borrowing b F — & — 2 M 0T, HiZ 2 B R OLS
) ZEIETE R, I TAMETIE, FAEAMEDOFEMZISH L7k i+ —
F—F- 7y bEHVLD IVELEE L BIEEE D borrowing |12 5- 2 % FEIL I 2 TIEATO
HIYTIEZRWwWieo, #ROTT M7y MIfTh %,

4. # R

HEEMBEEIRITICTEDOTV DS,

ETFNVLIBWT, beta DRELIZI0%KETHEIZA L 2o TWh, ZHUE, NS 7 ADR
L 25138, HEF Yy TPRECRD, GHEI)SBEBFITEELTLE) T L2ERL
TWhe T4 =7 L OREHEOBRIIL, FETELWVWHETIALDT, 4 —T13EHIENL T
ADFENFGELEN) T EIZRY, FA—=TIZIVBENA T ADOZENR I DB R DL En)
R IR E LRI o 72,

ETINV2LY, incomegap DAREIZ 1% KETHEIZIETH ), FRIY IFHBEILVEE, F
FIMCHEE 2T 2 b0 b, $72, incomegapx I~ hO— )V § 52 & T, betaDfREIZD
WTHHEKEOYEN RSN S,

x®11 HERBR

Dep:consgap ETNIL EFIN2 EFIN3 ETIN4 EFIL5 EFING6 EFNT
beta —0.2326336* —0.2627607 —0.2641641** —0.2596* -0.21465 —0.27019* —0.2233*
(-1.81) (-1.97) (-1.98) (-1.94) (-1.59) (-2.01) (-1.64)
naive*beta 0.017261 0.0141967 0.014185 0.01334 0.016563 0.012993 0.016131
(1.01) (0.79) (0.79) (0.74) (0.91) (0.72) (0.88)
incomegap 0.0691899**  0.0472269***  0.068223** 0.066061** 0.067996** 0.066046***
(8.55) (3.67) (8.42) (8.08) (8.38) (8.08)
dincome*incomegap 0.0462373**
(2.2)
borrowing -0.00653 -0.00906 0.049329 0.036423
(-0.36) (-0.49) (0.68) (0.49)
borrowconst 0.024848 -0.00146
(0.34) (-0.02)
BT 3,348 3,348 3,348 3,171 3,100 3,171 3,100

G 3EORPIE ¢ e 13 1%, *125%, "X 0% KETHEETHALI L 2ET)
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ETNVI TR v v TOIERBHIREZZE L T b IR FELD KE 2oz EKIZOWN
T, i v 7HE X v v 7125 2 4 #2103 dincome*incomegap D 4% & incomegap D425
OMER D, T2, IIEPFEINNEDRo72FEKIZONT, FifFy vy TAHEX v v 7125
2 5 ¥ 2 T incomegap DR TH 5 dincome*incomegap DRI H incomegap DARELH A & 21 7%
DT, §RTCOFFIZOVWTIHHEF v v TIEHEF v v TICABEICIEDORE L 52 Tnb 2 L
bbb, 512, dincome*incomegap DREBHEIZILETH DL LS, IIENFHEIN L7
FHIE, IEPTRID Do 2 FERICHS, FEFy v TOHET v v 7252 58K
XWI LA b, beta & naive*beta DIREUZOWTIZET V2L 1T EAEZEDL LT, FHEF Y v
TOFSHEEZER L THOHENA TART A —THRHEET v v T2 2 2B I3t L nwe
Wz 5o

ET V4, 5T, AETIE % WA borrowing DR EB A TH V), AL 2 WIZEH
By THRPNEVEVIFERE R 57, T 72, borrowconst DR S HE TIE R WHIETDH
D, BAHKTIZHLIEEHEX Y v THARKREIVEVIFHRFE TS, 15 borrowing &
borrowconst |2 B9 5 45 R IR & T JE L CTHB Y, borrowing DPAEVEIZ X B HEEMD/NA 7 A D
CCWRIEENEDH 5. T2, ETU5ICBWTIE, beta DB HETIEIRL %D,

ETNG, TRENTNET VA, S5OBMEERERTH 50 ETNV6, TEDIZETIVL, 512
~, betaDHEKENUFEL TWb, 72, ETIV4, S5I2BWTRGH E FJE L T\ 72 borrowing &
borrowconst DFF 5 ML & AN % 5o BIEARE L EHAT 52 LT, HEMRISUEL T
LEER Ao

FTRTOHEEIZB VT, naive & beta DRATHITAETIE AL, T2, FodbRF L IFET %,
4R % 3 L Tincomegap % consgap ICHRICIEDREL 5.2 TE Y, betaDREITET IV 5% &
AREIIEDEEZ L5 TWwa,

5. BRESRDRE

INFTIE/ONTHRT T LDLE, (1) BUENA TADPEWIZEHET v v TIERKE VA,
2) FA=T -V TA AT A5 A PEOBEBIZAETIERL, Q) FifEF Y v 7HARKEVIZEH
BXv o THREN, Lnw)Zkilh b,

RIS, FA—TDPNP G CEIHIZOWTEREZIT ) T4 — T EFENA T ADLEHNH
By FICHBIRE Lo BN E LT, 23y XY FAHEREL TR WTTREMEAE 2
b5Nb,

FA =T REE, HICTHEIDIBRICHEEZLTCLE ) VI A AT A7 4 NOYEAE, FELT
WRERMEFTMZ V. CASAEE, Iy P AY MIIYVNROETEHINT L2607 HY, 0
I MAY MPEFEICEELTVIUEL, V74 AT 1454 NOMEBEIZTHEEBEY ICR 5,

KR OGHAERICL D L, BUENA TAPBNIEHEEF v v TIIREL, 2ORRIET
A=T - VTAATATAITHDLZEKFE LG\, 2F), VILATATA RS FA—T
ERBRISEFEEEZ LT\ 5,

VITAATATA FHEBWEE AT L0133y P A Y FTEEHVLTRENELSS L 2
TR (2012) WL DS MIZEN TS, LaL, #EELTZEDII Y M A Y MFEEDT
SICHERER T, VT A4 AT 4 7 A N OFTEANEEIZHHE S N TR E R RIFRIIRIE LT
W5,
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RKFEDR > 727 — % Ti&, FHENOHEEMMIRET SO0 PHBTE R, T’z
Y MAYIMORBIZE DD DN, Tl BMOERIZL 2D % IXET 5720121,
SHIFM AT v — MRELZFERT 2 LENH H. AR (2012) TUE, AdGfRBELERS L
Vo R RETENICET 233y M A Y N FEERS TWA 79, RIFFETRD Rz 14 HAL
O EFTE L TBESEREN TR WIREED H S, SFIE, Bt - 7= 2w,
HEOII Y AL EFTEINEBIZ OV TOMEZ L DIEIHGEET 2 2 EHETH 5,

E

AIFOVERAI K720 £ LC, KIRRFOMHBT K, FHZAK, WHE—RIC T 82080
HTIREERLY F Lo F/o, BRI, SRR, W EEIS, RIS, JRAE R, =
WEGAS, WWHFEEIR, KRR EEMEIIZESSE Ok, e E X ORI ET R
DERE, BEAOL 7)) —OFRICIREZOEELRIYS 2 VcZE Lz, TOWREMED T,
LY E#HORFELZH L ETE T,

KR, KBCRF21 AL COE 7u Yy =7 b [Ty r— b eEBRICE 2~ 7 udhE] R 7 o—
JNVCOE 7u ¥ = 7 b [ NFTEI L HEARE DT A T I 7 A Ik o THEEE N2 [ 6 LD
ALWREIZOVWTOT V7 — M OBEXFHLCVWE T, K7 V7 — MREOERICEFS S
N7z, R, KA, MHHT O &L RIEH 2L 5,

E

D HEFYyy TO5MiE L L, EROWHESTELEE LD A% \vconsgap <0DH > TV bbb
BEGINTVLIEDNbRDE. ZHEbbAA, FHILAVWY 2 v 7HICX )R L2 BT HEELES
LR T Vs, BENA TANEBRL WL ufEkdb H 5. 2F VBENA 7T AL HHRED
BIfRIE, [BAVNS K25 3 EBBIHEIZNL ] L) —HADO LD TIE AL [BERELRDLIZONT
A DB EIHT L] W) BPHERECTEOLBRTHLELEZONDL. L > TARTIR
consgap <O0DY > T EERAINT 5 2 &7 <, BB & RSB L BUE N 7 A L OBRIZD
WCHGHELT.

2) 20104FA 5 2011 4R 22T C o B o BNz (A ) 2WATRE LCWw275 201143 H 11 HIZH
OAKREEDEELTWLZ ERERLTHE L. 0114EEHIBTZII LD, BZ5 L OALEKICE
WTHBRSIIRI EN7259 . LALZoHRERZ [FHLZVw ay s ] ThY, BEOEIHNLE
HAREIKIC R SHSREZ 572720, BAENA 7 A &L ORRIIH L CEBRNREEIINS W EE L
B HWRIC & A HENSFICRE Do BB I OVTIE, ARML2ADI Y FO—LEITIRETHD
B, FOFFEEE L V20, ARICBWTHOARKER OB SRS T oIt 2.

3) Himl, BLSIFLBICONLIDOMOERTHY, B5>11CAhbZLiE A, LArLT—FEESLT
LR 1DV FIVIIRELTLE D). TNTAZEIRL BBRE 2DV TIEBS = 0.505 & v ) A 12
INEVWEEE S 2 TWE—FT, §XRTBEBIRLAEHEICOVTIXL034 &) LW EEL 5
ATWARHIE, REVWHEZ252TLEIE, 0<B<L,0<6<1DBEENISKREEMLTLED
NHTh5.

4) ZoFEIE, 1) HHENZTR--BETELICHEET AL, 2) TR 72HHEe, 5B T 2
TRICHDWBLEAEH LWL, ZELTWE. (D) 2290V, EBERLT v 7r— M bEp|Ex
KOLGE, L OMETHESN TSI ETHADH. 72721 Anderson et al. (2008) 7 &, —EBOWE
TR B &2 BHOMMI G CHEBR T2 EMEL TS, (2) 122V THE, THAR
7 MR X O BRI AR ERGETIUE, BRICHIETREDEHIIEZ R LTIV

5) I TBIENA T A] LIFRZOEB<IOTEOATHY, B=1%5 [HHEEG]B>140 [
NA TR THBH. Lo T, HAENA T A L) B EFOWRE DGR ERET 20
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ThUR, 210> TIVIEGHHED SRS 2RETH L. H—7, BOMEICIIFHIEREN E
NTVRWRMED S 2. Thbh, HOBIRIEHTHLIZLADbOT, F—F LlEp21EkhoTWw
DU —ANH BN LAV, FITCARBCHB<LICH Y TV ERET A L4, B2 1 OBEED
GO RTOY > TN R ET 5.

6) Ikeda et al. (2010) |2 %5 &, f5AAT4 B2 G B HRITER, IR & b B 24 2hbo
TR S LRI T bR % v,
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The Features of Banks’ Behaviors and Their
Backgrounds in the Bubble Economy Period
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Abstract

From the end of the World War II to the 1980’s, the system of indirect financing had dominated in
the Japanese financial and economic structure. In order to keep this system, management of the

banking business was guarded through the regulations of both interest rates and business activities.
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As banks could always take a definite profit margin as well as new entrants to bank business were
barred by the regulation, most of the existing banks could enjoy stable development without
experiencing serious stagnations. The paper argues that the features of banks’ behaviors during the
bubble economy appeared in quantitative expansion and equal principles, administrative dependence
and conservativeness constitution. The financial structure has completely changed since around
the 1980’s. The new waves of financial deregulation, globalization and securitization became the
mainstream instead of the protection system of the convoy system. However, banks could not keep
up with these changes, increased lending recklessly possessing an idea of the regulation interest
rate era and rushed into the bubble economy. Although it is generally accepted that there are many
complexed causes of the appearance and expansion of the bubble economy, this paper focuses and

analyzes the behaviors of the banks which payed little attention to risk management in particular.

Key words: indirect financing predominance, convoy system, financial deregulation, lending for three

real estate related business, quantitative expansion principle
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