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China’s Slowdown'

By BARRY EICHENGREEN

This paper evaluates explanations for China’s growth slowdown. The
natural tendency for rapidly growing economies to slow down is a
major factor, along with problems bequeathed by unbalanced growth,
including a declining ICOR, slowing total factor productivity growth,
and rising indebtedness. A number of other mechanisms are of lesser
importance: demographics, President Xi’s centralization of political
power and anti-corruption campaign, and U.S. export controls.
Sustaining growth in the longer term will require China to step away
firom investment, debt and export-fueled growth in favor of a balanced
growth model with household consumption playing a larger role. Doing
so will require hardening of the budget constraints of regional and local
governments and restructuring of the nonperforming debts of property
and construction companies.

Key Word: China, Growth Slowdowns, Economic Growth, Debt
JEL Code: E02, 010, O11

I. Introduction

he growth slowdown in China is indisputable. As shown in Figure 1, the three-
year nonoverlapping GDP growth rate slowed from 12.8 percent in 2005-07 to
9.9 percent in 2008-10, 8.4 percent in 2011-13, 7.1 percent in 2014-16, 6.6 percent
in 2017-19, and 4.5 percent in the pandemic-punctuated years 2020-22." This
sequence gives the unmistakable impression of an underlying trend. It also raises at
least three questions. First, what are the factors responsible for this trend of slowing
growth? Second, will the trend continue? Third, what are the implications for the rest
of the world?
This paper will have most to say about the first of these questions, as there is a
large and contentious body of work focusing on the past and current performance
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FIGURE 1. THREE-YEAR AVERAGE GDP GROWTH RATE
Source: IMF World Outlook.

of the Chinese economy. Attempts to answer the second and third questions, which
concern the future, are by definition more speculative.

On the causes of the slowdown, the paper will explore seven hypotheses. First,
China’s slowdown is heavily driven by its demography, and specifically by a labor
force that effectively stopped growing in 2015. Second, the slowdown in China is
analogous to those of other formerly fast-growing economies, in East Asia and
elsewhere, which occurred once the easy returns on investments and technology
transfers were reaped and the country reached middle-income status. Third, Chinese
economic growth has slowed as a result of diminishing returns toa growth model that
emphasizes investment, exports and debt, and due to the reluctance of the
government and other vested interests to move away from this tried-and-true
economic strategy. Fourth, corporate investments, household spending and
entrepreneurship have been depressed by the uncertainty associated with the
centralization of political power in the hands of the president and the politburo and
by their crackdown on dissent. Fifth, U.S. export controls, which limit China’s access
to state-of-the-art semiconductors with national security and artificial intelligence
applications, have slowed and will continue to slow the growth of output and
productivity in China’s increasingly important high-tech sector. Sixth, the central
government has grown increasingly reluctant to use its macroeconomic policy
instruments, its fiscal levers in particular, in order to sustain a high level of growth,
reflecting concern over high and rising levels of debt. Finally, heavy household,
corporate and government debts have given rise to distortions and have diverted
resources away from productive uses while also creating the risk of a costly and
disruptive financial crisis.
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As for whether this trend of slowing growth will continue, the answer, inevitably,
is maybe. Forecasting growth requires one initially to forecast other domestic and
international economic and political variables, the evolution of which is highly
uncertain. If one believes that China’s growth slowdown is heavily driven by its
demography, for example, then the answer turns on the success or failure of the
authorities’ efforts to raise the birth rate, which remains uncertain. If one believes
that the main culprit is a growth model that has outlived its usefulness, then the
answer depends on whether or not officials in high circles acknowledge this fact and
move away from that model; just because they have been reluctant to do so in the
past is no guarantee that they won’t do so in the future. If one thinks that political
centralization and repression have depressed spending and entrepreneurship, then it
is important to acknowledge uncertainty about whether this centralizing trend will
continue; if one’s belief is that U.S.-China tensions and U.S. export controls are
holding back China’s high-tech sector, then one needs a forecast of whether those
tensions will continue to intensify or, instead, diminish.

On the third question — implications for other economies — the answer depends on
the specific economy considering that slower growth in China will impact its
neighbors and competitors through multiple channels of differing levels of
importance depending on the country. Slower growth will mean less intense export
competition from Chinese firms and less demand for imports from Chinese
consumers, meaning that instances of spillover will vary depending on an economy’s
net trade balance with the country — recognizing also that rebalancing in China, if it
accompanies the growth slowdown, could alter the balance of bilateral trade. Slower
growth will mean a less voracious appetite for energy and raw materials, which will
benefit other energy- and raw-material importing countries and hurt the
corresponding exporters. Slower growth of China’s high-tech sector, if this results
from U.S. export controls, will work to the benefit of other high-tech economies in
the region. However, insofar as slower growth of China’s high tech sector stems from
U.S. prohibitions on the transfer of advanced manufacturing equipment, this will
work to the disadvantage of other countries whose firms operate manufacturing
facilities in China. Economists have deployed partial- and general-equilibrium
models in an effort to pin down these effects. All that can be said with confidence,
however, is that the external implications of China’s slowdown will vary by case.

II. Demography

Kotschy and Bloom (2023) is a survey of channels through which demography
affects economic growth. As the authors observe, although earlier studies showed
conclusively that a falling youth share of the population creates the opportunity for
a demographic dividend (it is associated with faster growth), there is no consensus
with regard to the implications of a rising old-age population share. Whereas some
studies suggest that a rising old-age share will slow growth by lowering the ratio of
labor to capital and depressing rates of return on investment (Jones, 2022), others
suggest that it will encourage capital-labor substitution and encourage growth
(Cutler et al., 1990). Most recent works (e.g., Aksoy et al., 2019) evidently conclude



4 KDI Journal of Economic Policy FEBRUARY 2024

in favor of a negative impact on balance.

The magnitude of this effect will depend, however, not just on the share of a
country’s population above a given age threshold but on how many individuals
above that threshold can remain productive members of the labor force. China’s
population may be ageing, but the health and longevity of the elderly is improving,
enabling older workers to stay in the labor force longer. Life expectancy in China
has risen from 66 years in 1979, when the period of reform and rapid economic
growth commenced, to 77 years today; United Nations projections see it as
increasing further, to 82 years, by 2050 (Figure 2). It is widely anticipated (see, e.g.,
Reuters, 2023a) that China will raise its retirement age, which currently stands at 60
for men, 55 for white-collar women, and 50 for women working in factories.
Looking at a cross-section of countries, Kotschy and Bloom conclude that
introducing this additional effect into models of the impact of ageing on growth
reduces the estimated impact of a given change in raw demographic structure by
more than half.

Moreover, the magnitude of the demographic dividend will depend not simply on
the share of the Chinese population that is of working age but also on participation
rates. Ming’s (2023) reconstruction of the latter suggests that at the same time the
share of China’s population that was of working agerose from 60 percent in 1982 to
73 percent in 2015, labor force participation dropped from 85 percent to 70 percent.
This decline reflected increasingly stringent enforcement of the aforementioned
mandatory retirement provisions, but also increases in secondary and tertiary
educational enrollment and rising child care costs, which kept women out of the
labor force. On balance, these calculations suggest a minimal change in the share
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FIGURE 2. MEDIAN LIFE EXPECTANCY AT BIRTH

Note: Median life expectancy at birth, both sexes. Dotted line represents UN projections.

Source: United Nations, World Population Prospects.
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of labor-force participants in the population over this period. This negative finding
is reinforced by a regression analysis which shows little evidence of a relationship
between the working-age share of the population and economic growth across
Chinese prefectures and over time.

Youth unemployment points in the same direction — that sheer size of the labor
force and share of the population in their prime working-age years matter less when
a non-negligible share of that labor force is unemployed. China has stopped
publishing youth unemployment statistics, but as of June of 2023, the urban youth
unemployment rate was 21 percent (Figure 3). A number of studies have emphasized
China’s rapid accumulation of human capital, as reflected in university enrollment
and graduation, as a factor offsetting the declining size of the labor force (see Peschel
and Liu (2022) for discussion). However, the country’s high urban youth unemployment
rate is indicative of a mismatch between skills supplied and demanded, reflecting
how China boosted the share of university-educated labor-force entrants while
simultaneously clamping down on the service sector, their logical destination, and
instead subsidizing construction (Steil and Harding, 2023). On balance, this analysis
leads one to downplay the hypothesis that demographic factors are driving the
growth slowdown.

Looking forward, youth unemployment can be reduced by educational reforms
that better match the skills acquired by labor-force entrants to those desired by firms.
Labor force participation by women can be encouraged through the more generous
provision of child-care services, and the continued labor force participation of older
workers can be promoted by the wider provision of health services and by an increase
in the retirement age.

25%
—— Age 16t0 24

—— Age 2510 59
20%

o
°
B

Unemployment Rate
)

5% M

2018 2020 2022 2024
Year

FIGURE 3. URBAN UNEMPLOYMENT RATES

Source: National Bureau of Statistics.
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Over a longer horizon, Chinese policymakers are seeking to limit demographic
drag by increasing the fertility rate. This started with the relaxation of the one-child
policy and continued with efforts to enhance child-care availability, but early returns
have disappointed (Figure 4). According to the latest data, China’s fertility rate
remains below even those of Italy and Japan (Fuxian, 2023). Liu (2023) suggests
that the reluctance of Chinese women to marry and bear children reflects the
disproportionate burden on wives in providing childcare and household services,
together with the career costs borne by mothers when they interrupt their labor force
participation (as in Goldin, 2021). This in turn suggests that the longer-run objective
of increasing the fertility rate will be achieved only in conjunction with measures to
address social and gender inequalities. These last points should resonate with South
Korean readers.” Unfortunately, China appears to be moving in the opposite direction,
with the current government’s reassertion of “traditional virtues of the Chinese
nation” (Osnos, 2023). Revealingly, for the first time in several decades, all of the
members of the politburo are male.

II1. Natural Slowdown
A second hypothesis is that rapidly growing catch-up economies have a natural

South Korea, it should be noted, has and will continue to have an even lower total fertility rate than China,
according to United Nations projections.
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tendency to slow down. Initially, rapid growth can be sustained by even modest
investment rates that build up the capital stock from low levels. Output per worker
can be increased by transferring labor from agriculture, initially the dominant source
of employment, to manufacturing, where productivity is higher, and by exporting the
output of industry when there is a shortfall of domestic demand. Productivity can be
upgraded by licensing foreign technologies, engaging in reverse engineering, and
encouraging inward foreign investment.

Over time, however, these easily accessed inputs are progressively exhausted.
They must be replaced by indigenous sources of output and productivity growth.
Capital/output ratios rise, raising the incremental capital/output rate (ICOR). The
pool of underemployed agricultural labor is drained. Exporting becomes more
difficult, as an initially small player in world markets grows larger and experiences
protectionist pushback from its trade partners. The share of the labor force in
manufacturing peaks at around 25 percent, after which employment shifts toward the
service sector, where levels and growth rates of productivity are lower. As the
economy approaches the technological frontier, it must develop new technologies at
home rather than importing them from abroad. With the diversification of social
goals, more savings are devoted to environmental cleanup, health care, old-age
pensions and other transfer payments, leaving less for capacity expansion in industry.

These dynamics are evident in China. The share of employment in agriculture has
fallen from 60 percent in 1991 to less than 25 percent today. Over the last decade,
the share of the workforce employed in the industrial sector has begun to fall, while
that employed in services has risen strongly, from 36 percent in 2012 to 47 percent
in 2022. Clark and Dawson (2022) estimate that China’s ICOR has increased from
4 at the turn of the century to more than 8 today (Figure 5). For China, having grown
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FIGURE 5. 5-YEAR ROLLING AVERAGE OF INCREMENTAL INVESTMENT TO OUTPUT RATIO

Source: IMF World Economic Outlook.
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into a large supplier in world markets, its exports are more likely to excite
protectionist sensitivities.

Eichengreen, Park, and Shin (2012; 2014) suggest that these structural features
have led to slowdowns in aggregate GDP growth, in China and more generally. Their
model predicted a slowdown in the aggregate growth rate in China around 2015,
which is not inconsistent with the facts.* However, the average deceleration of the
growth rate in their sample of slowdown episodes is 3.5 percentage points. China’s
growth rate has slowed (on a three-year moving-average basis) by 8.3 percentage
points since the apex of high growth in 2005-07. This suggests that natural slowdown
is not the entire story.

IV. Unbalanced Growth

A third hypothesis is that GDP growth has slowed because the economy is unbalanced,
owing to continued pursuit of a growth model no longer suited to the country’s
circumstances. Chinese authorities have long prioritized investment over consumption.
Private consumption remains little more than a third of GDP, while savings and
investment rates approach 50 percent of national income, unprecedented for a country
of China’s (or any country’s) size.* High investment delivered fast growth when
infrastructure was underdeveloped and the capital stock was small but the country has
since invested extensively in infrastructure, and the return on investment, as measured
by the ICOR, has doubled over the last two decades, as noted above.

However, allowing investment to decline would cause growth to slow and the
economy to undershoot its growth targets, absent measures capable of boosting
household consumption. Not wishing to see its growth targets missed, the politburo
continues to encourage investment, using the central government’s fiscal resources
and policy banks to provide the necessary finance. Increasingly, investment is
undertaken by local and regional governments and their local government financial
vehicles (LGFVs).” A third of LGFVs failed to generate positive cash flow in 2022,
indicative of the low returns on these investments.°

The government has proposed to address these imbalances through what has been
termed a “dual circulation strategy,” introduced in May of 2020; one element
involves increasing domestic consumption while the other entails continuing to grow
exports. However, increasing household consumption requires raising household
incomes, which are an unusually low 60 percent of GDP. Raising household incomes
implies granting higher wages. Higher wages mean higher costs of production and
declining international competitiveness, ceteris paribus, defeating the other element
of the strategy. Not willing to accept the slower growth that will come with declining

3There is a related literature on the “middle-income trap” (World Bank, 2007), but this concerns the possibility
that income growth in late-developing countries may slow relative to that in advanced economies such that relative
incomes fail to converge, not with how growth rates in late-developing countries themselves vary over time. This is
linked to the distinction between “sigma” and “beta” convergence (see Barro and Sala-i-Martin, 1995).

4Gross national savings rates actually peaked at 52 percent of GDP in 2008. The savings rate was still 44 percent
in 2019, the last semi-normal pre-COVID year.

’Local and regional governments receive transfers from Beijing, while LTFVs receive transfers from local and
regional governments. LTFVs are discussed later in the paper in the context of China’s debt problem.

See Reuters (2023b) for additional data points.
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international competitiveness, Chinese officials have been reluctant to operationalize
their dual circulation strategy.

In 2021, the government then followed with a “common prosperity strategy” that
foresaw transferring income, through the fiscal system, from the wealthy, whose
marginal propensity to consume is low, to working-class households, whose
propensity to consume is higher. The intention was to boost household consumption
without damaging export competitiveness. However, while that year and the
subsequent period saw harsher policies toward the wealthy, it how much of this
reflected the desire for “common prosperity” as opposed to insistence on stricter
political control remains unclear. More broadly there is the worry that garnishing
corporate profits and high incomes will discourage investment and entrepreneurship.
The government has again been reluctant to implement the strategy for fear of
damaging the vitality of the economy (Pettis, 2021).

The implication is that in order to sustain a higher growth rate in the long run,
China must accept a sharper growth slowdown in the short run. If one thinks that
vested interests in Beijing, in local and regional governments, and in high-investment
sectors of the economy will be reluctant to accept this, then one is likely to arrive at
a relatively pessimistic forecast of future Chinese growth. Another implication is that
prudence is necessary when interpreting Chinese growth statistics. Construction of
unoccupied apartment blocks and empty airports shows up as GDP growth but has
little economic value. This leads authors such as Pettis (2019) to question the
meaning of such statistics and to distinguish between the quality and quantity of
Chinese growth.

V. Rule of Law

Some observers point to the increasingly repressive policies of the central
government under President Xi as discouraging investment and growth. Posen
(2023) points to a general tendency for authoritarian governments to crack down on
private enterprises as they become larger and more powerful. He argues that the
resulting uncertainty discourages investment and causes households to defer
spending on durable goods, suggesting that there is evidence of both tendencies in
China. Households fearful of losing access to their assets are prioritizing liquidity
over spending, thereby aggravating preexisting conditions of excessive saving and
inadequate consumption.” Osnos (2023) suggests that political uncertainty and
repression in China discourage entrepreneurship while encouraging emigration of
the most skilled and educated workers. Posen suggests further that harsh COVID-19
lockdowns catalyzed these fears of arbitrary future action by authorities.

These warnings are not without merit, but quantifying their impact is challenging
given the ambiguity of the arguments and the mixed nature of the evidence. It could
be that these authors are arguing that authoritarian governance, in China and in
general, is detrimental to growth. Nonetheless, evidence to this effect is not
consistent. In an influential study, Barro (1996), using cross-country regressions,

"IMF (2022), p.5 confirms a further rise in household savings since 2019, though how much of this is
attributable to the COVID-19-related lockdowns as opposed to general political uncertainty is unclear.
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found that the effect of democracy on economic growth is negative once one controls
for rule of law, market freedom, government consumption and human capital.
Gerring et al. (2012) reinforce his conclusion, whereas Acemoglu et al. (2019)
provide evidence from a dynamic panel model focusing on changes in political
regimes that democracy has a positive effect on GDP per capita. Such results are
clearly sensitive to the methodology used.

Alternatively, the position can be interpreted as arguing that weak rule of law,
implying uncertainty about property rights, is bad for growth. However, as
emphasized by Haggard and Tiede (2010), rule of law can affect economic growth
through multiple channels, i.e., through security of property and enforcement of
contracts, through checks on the government, and through checks on corruption.
China’s current government has launched a high-profile anti-corruption campaign,
something that most economists argue should be positive for growth.® At the same
time, however, checks on government (given political centralization) and security of
property (as in the case of Jack Ma) have weakened, with the opposite effect.’

VI. U.S. Export Controls

The US federal government operates a system of export controls designed to limit
China’s access to U.S. designed and produced dual-use technologies with both
civilian and military uses, notably high-end semiconductors with applications in
weapons systems and artificial intelligence (AI). American controls are now applied
extraterritorially — that is, Washington, D.C. seeks to limit the export of items
produced in other countries containing U.S.-produced inputs, such as the advanced
photolithography machines produced by the Dutch company ASML (Bown, 2020).
U.S. export restrictions have been applied since 2018. The question is whether they
have contributed materially to the slowdown in China and whether they will do so
in the future.

Current authority for the president to control dual-use exports for national security
and foreign policy reasons was established by the Export Control Reform of 2018."
In addition, the U.S. government maintains an “entity list” of firms, such as Huawei,
with which U.S. trade is restricted. However, while the Department of Commerce
compiles an extensive list of dual-use technologies potentially subject to control
(covering some 18 percent of total U.S. exports to China), it requires licenses or
prohibits export for only a small fraction of the enumerated items. These exceptions
raise questions about the comprehensiveness and hence the impact of U.S. controls.
Thus, Huawei was initially able to continue acquiring unrestricted technology
exports, including 4G, 6G, cloud and undersea cable technologies (Congressional

8Li, Roland, and Xie (2022) argue, however, that local corruption actually has a positive impact on productivity
in China, absent reliable contract enforcement and other conventional aspects of rule of law.

Haggard and Tiede’s empirical analysis finds that control of corruption has a more robust impact on growth
than security of property rights and checks on government. In contrast to Li et al. (2022), they point to a negative
impact of corruption on growth.

'9This type of authority existed before World War II and under the Export Control Acts of 1949 and Export
Administration Acts of 1970 and 1979, which were aimed at the Soviet Union. These provisions were allowed to
expire in 1990 with the end of the Cold War, although limited presidential powers remained under an executive order
issued by President George H.W. Bush.
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Research Service, 2022). The Chinese foundry Semiconductor Manufacturing
International Corporation (SMIC) was similarly able to import U.S. manufacturing
equipment and designs for chips of at least 14 nanometers (only chips with
resolutions of 10 nanometers and less were restricted).'! Chinese firms’ foreign
subsidiaries were able to purchase chips that their parents were barred from buying.
These entities were also able to obtain advanced semiconductors from third parties
such as the Taiwanese company TSMC and the South Korean chipmakers Samsung
and SK Hynix, which also secured indefinite waivers to install otherwise restricted
equipment in their factories in China.

Estimating the impact on the Chinese economy is difficult given the absence of
input-output tables at the necessary level of disaggregation. Estimates depend also
on what one assumes with regard to the scope of evasion and the ability of Chinese
producers to develop substitutes for restricted exports. The ability of SMIC
unexpectedly to provide Huawei with advanced microprocessors for its latest-
generation smartphone suggests that this last response should not be underestimated.
Semiconductor manufacturing and related industries may account for only some 7
percent of Chinese GDP, but in addition to estimating the impact on China’s high-
tech sector per se, one must also form an estimate of the impact of tech-sector outputs
such as Al on the productivity of other industries.

One study has taken on this challenge. Assuming a 21 percent reduction in China’s
semiconductor supply, Oxford Economics (2023) estimates a drag on growth of five
basis points (five one-hundredths of a percent) in 2023, rising to a cumulative
medium-term 0.8 percent decline in the level of GDP by 2026. The larger medium-
term effect reflects the impact over time on downstream semiconductor-using
sectors. This is considerably lower than Oxford’s estimate of the impact on Chinese
GDP of the COVID-19 lockdowns and of the correction in the property market.'>
The implication is that U.S. export controls have not contributed materially to the
Chinese growth slowdown to date.

Chorzempa (2023) considers the impact of these U.S. export restrictions on the
neighboring South Korean semiconductor industry. He estimates that Samsung and
SK Hynix benefit significantly in the short run from the decline in Chinese
competition in their memory chip business, but he also observes that while Samsung
and SK Hynix received waivers from U.S. export controls, as noted above, the two
companies are not exempt from bans on exporting semiconductor-related
manufacturing equipment, including to their own production facilities in China.
Samsung produces 40 percent of its NAND chips in China, while SK manufactures
20 percent of its NAND chips and 40 percent of its DRAM chips there. The inability
to export manufacturing equipment will prevent the two companies from upgrading
their facilities, eventually rendering those fabs uncompetitive and requiring earlier
investments to be written off.'* Thus, the impact on South Korean high-tech firms,

n July of 2022, this ban was extended to chips with resolutions of 14 nanometers.

12Using an input-output model, Park and Liu (2023) find a negative impact on the semiconductor, machinery
manufacturing and construction sectors in China. However, the authors analyze the impact under the assumption of
a 50 percent reduction in U.S. semiconductor exports to China. They do not consider also the application of similar
restrictions by other countries.

"3In addition, companies may not be eligible for tax incentives for investments in the U.S. under the CHIPS Act
if they continue investing in China.
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while positive in the short run, is apt to be negative in the longer run.
VILI. Fiscal Policy

Some attribute the growth slowdown in China to the reluctance of policymakers
to apply fiscal stimulus measures more aggressively in the face of weak demand.
This stands in contrast to the policy responses to previous crises. In response to the
global financial crisis, the government announced a massive RMB 4 trillion stimulus,
approximately 13 percent of 2009 GDP.* In 2015-17, in response to a stock market
crash and capital outflows, it increased the augmented fiscal deficit and borrowing
by government policy banks by an annual average of 7 percent of GDP over three
years.

Attitudes toward the use of fiscal policy had evidently changed by 2020-21, when
in response to the COVID pandemic the government provided a smaller stimulus of
approximately 5% of GDP; this was only a fraction of that applied by the U.S., UK,
and Japan, and even by other middle-income countries such as Brazil. The central
government’s response to disappointing growth in 2023 was even more tentative. In
October, officials approved the sale of an additional RMB 1 trillion of central
government bonds to finance local government flood and other disaster-related
relief. This raised the budget deficit for the year by 0.8 percent of GDP, small by the
standards of other countries facing a situation of weak private demand and small by
the standards of China’s own past.'’

This more conservative approach to fiscal policy presumably reflects higher levels
of central government and LGFV debt accumulated in the interim (more on which
below). The question here, however, is not why, but with what effects? Focusing on
advanced countries, Rachel and Summers (2019) argue that an expansionary fiscal
policy was essential in the run-up to the COVID-19 pandemic to prevent the
economy from falling into an extended period of slow or no growth. They estimate
that the neutral real interest rate fell by 300 basis points over the preceding 20 years.
In the absence of supportive fiscal policies, it would have been as much as 200 basis
points below zero, consigning these economies to stagnation.

Is China now in this position? Guofeng and Rees (2021) estimate a neutral real
rate for China, also finding a downward trend over the last 20 years, but their
estimates place the neutral rate throughout this period above 2 percent. Thus, China
does not appear to have suffered from a persistent problem of deficient private
demand over this period.

Is it plausible that the situation changed dramatically after 2019, when Guofeng
and Rees’s sample period ends? Rachel and Summers observe that the neutral rate is

“Roughly a third was its own spending, two thirds debt-financed spending by LGFVs and state-owned
enterprises.

15In addition to the fiscal impulse being weaker, Posen (2023) suggests that the fiscal multiplier is now smaller,
as households facing heightened policy and political uncertainty grow more reluctant to spend. Along with this
action on the fiscal front, there was some supportive use of monetary policies: the People’s Bank of China cut its
one-year loan prime rate twice over the first three quarters of the year. Again, however, the cuts were small, and the
central bank left longer-term rates unchanged. Commentators dismissed the cuts as “underwhelming” (Tan, 2023)
and explained this in terms of the need to support a weak exchange rate in the face of high central bank policy rates
in, inter alia, the United States.
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determined by slowly moving variables such as potential output growth,
demographics and income distribution. For China, Guofeng and Rees similarly point
to the roles of potential output growth, demographics, financial development, and
shifts in savings preferences as incomes have risen. Their estimates of past
movements in the neutral rate, incorporating these determinants, show these too to
be slowly moving. This implies that not a lot has changed since 2019 and that
deficient public spending is unlikely to be behind the slowing rate of Chinese growth.

VIII. Debt

Another widely cited culprit with regard to the Chinese growth slowdown is high
debt. Figure 6 shows the debt/GDP ratio as calculated from the IMF’s Global Debt
Monitor, distinguishing public, household, and nonfinancial corporate debt. The
sum, which approached 300 percent in 2023, rivals that of the most heavily indebted
advanced economies and exceeds the debt ratios of other emerging markets.

Heavy indebtedness is an intrinsic feature of Chinese political economy and of the
growth model pursued thus far. First, the central government’s political legitimacy
rests on success at delivering “common prosperity,” which among other things
entails hitting its targets for GDP growth. Until recently, central government
authorities have therefore responded with fiscal stimulus measures, financed by debt
issuance, whenever growth shows signs of falling short of target, as in 2008-09,
2015-16 and 2020 (see above).
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Second, local government officials have powerful incentives to borrow, through
their LGFVs, in order to build roads, railways, power plants and housing but also to
invest in enterprises in manufacturing and other sectors, so as to provide employment
for their constituents and sinecures for themselves. Historically, local governments
and their financing vehicles have had soft budget constraints. They have received
transfers from the central government and forbearance from its policy banks when
experiencing debt distress.'® Transfers are motivated by fears of contagion; as one
observer put it, “If one local government defaults...it would bring about a systemic
crisis and trigger a market sell-off of the debts of various local governments, and
even the central government’s. Local government debts,” the implication follows,
“are also debts of the central government.”!”

Third, property investment is an intrinsic feature of the Chinese economy, given
the perceived safety of investments in property relative to other assets.'® China’s
large property-development companies, forced to build ahead of demand, borrowed
in order to finance construction. Real-estate developers, like local governments (the
two sometimes being one and the same), enjoyed generous access to debt finance
from banks and trust companies, given that the property sector was an important
component of the Chinese economy and a critical contributor to GDP growth."?
Households generously funded these trust companies, which promised high rates of
return, in the belief that the shadow banks in question enjoyed implicit guarantees
from the government. Developers also borrowed abroad, foreign lenders tending to
extrapolate past increases in property prices and believing that government would
step if the trust companies experienced financial distress.

In 2020, however, officials grew concerned about a property bubble, and they
curtailed the sector’s credit access. In the subsequent three years, more than 50
Chinese developers, short of cash, defaulted or failed to make timely debt payments.
The problems of Evergrande and Country Garden spooked home buyers, who
questioned whether the companies would deliver the promised apartments, causing
home sales and prices to fall, which further worsened the financial position of the
developers. They also worsened the problems of local governments, which depended
on land sales for current revenues.

Debt of the real-estate/construction sector has received the most attention, for
good reason, but other heavily indebted corporate sectors include transportation,
retail, leisure, consumer goods and pharmaceuticals. Like property developers,
enterprises in these sectors, many of which are linked to local governments, were

!As noted in Section 7, fiscal stimulus in 2023 was adopted in part to aid local governments struggling with
debt. In contrast to earlier periods, however, steps were also taken to rein in moral hazard. Local governments in 12
high-debt regions were not permitted to undertake new projects without permission from the central government
and were not permitted to take on new railway and power-plant projects under any circumstances. The central
government also issued an order specifying that debt of LGFVs should not grow faster than the average loan growth
rates of the corporate sector in the province where LGFVs are located.

"The quote is attributable to Xu Gao, chief economist at Bank of China International, cited in Lee (2023).

!8Relatedly, it is sometimes argued that China’s current generation sees itself as a “real estate generation,” given
that it was the first generation to take advantage the housing privatization that began after 1998 (Huifeng and Cai,
2023). If the savings and spending decisions of future generations are then less “real-estate centric,” then this
problem of excessive focus on the construction sector may solve itself.

Official statistics suggest that real estate and construction constituted 14 percent of GDP in 2020, up from 10
percent in 1995. Rogoff and Yang (2020) estimate that the real estate sector is responsible for fully 29 percent of
Chinese GDP, taking into account higher order upstream and downstream linkages. This is more than twice the
comparable level for South Korea.
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encouraged to borrow to help the authorities achieve their announced growth targets,
until starting in 2020 when the central government sought to reduce financial risk by
cracking down on speculative activity (S&P Global, 2021).

The channels through which heavy indebtedness and debt distress negatively
impact economic growth are familiar from earlier research. Heavy government debt
discourages capital accumulation if investors lower their expectations of returns in
anticipation of higher and more distortionary taxes to meet debt service obligations
in the future. Indebted governments with less fiscal space will be more reluctant to
engage in expansionary fiscal policies in downturns, as seen in the Chinese case, and
to undertake productivity-enhancing investments. The perceived need to recapitalize
the debts of distressed corporates, LGFVs and local governments may then reduce
the fiscal space still further. Heavily indebted households may be reluctant to spend,
preferring to pay down existing obligations and strengthen their balance sheets.
Heavily indebted corporates struggling to meet their interest obligations will
similarly be in a poor position to undertake productivity-enhancing investments.
Banks evergreening their loans to corporations with distressed debts will lack the
resources to lend to more productive entrants, while the failure of loss-making firms
to exit will discourage entry by those new competitors, as in the case of Japan’s
zombie banks and firms (Caballero, Hoshi, and Kashyap, 2008).

Earlier research also points to policies intended to minimize these negative
impacts. A central government running deficits in bad times should run surpluses in
good times. Reducing vertical fiscal imbalances and hardening the budget constraints
of regional and local administrations will limit the likelihood that the central
authorities will be forced to assume the debts of lower levels of government.
Regulators should discourage financial intermediaries from evergreening their loans
to insolvent corporations and LGFVs, while the debts of the latter should be
restructured sooner rather than later.

The problem at hand is that these interventions imply slower growth in the short
run. Corporations and local governments with harder budget constraints will spend
less. Restructuring their debts will impose losses on investors, who will feel negative
wealth effects, and on banks, which will suffer balance-sheet losses. Property prices
will fall, and confidence may be further eroded.

This, then, is a general instance of the more general phenomenon of unbalanced
growth described in Section 4, a model that is not feasible indefinitely. The longer
authorities stick with it, the greater the vulnerabilities and headwinds for future
growth — and the heavier the debt bequeathed to the future. However, moving away
from that model implies slower growth now. Again, the implication is that to sustain
a higher growth rate in the long run, China needs to accept a sharper growth
slowdown in the short run.

IX. Crisis Risk

Conventional wisdom has it that China remains enough of a controlled economy
and that the central government retains sufficient fiscal space such that a financial
crisis capable of throwing growth seriously off course is a low-probability event.
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Still, some such as Ip (2023) have sought to make the case that crisis risk is real. His
argument starts with the fact that the liabilities of local governments and their LGFV's
exceed 45 percent of GDP.? It then proceeds to the observation that 80 percent of
LGFV debt is held by banks, while much of the rest is held by trust companies.?' The
IMF estimates that the cost of restructuring financially nonviable LGFV debt could
approach $1 trillion. If the entirety of this cost is borne by banks, restructuring
charges would reduce bank capital relative to assets by 3.5 percentage points.?

Bank capital ratios, at slightly more than 10 percent of assets, are already low by
international standards. Consequently, news of this further damage to bank balance
sheets could precipitate a crisis of confidence and unleash depositor runs, starting
with local banks, which are least well capitalized, in provinces suffering from the
largest declines in property prices, and then spreading from there to other banks,
including big, systemically important banks. The central government would be
forced to step in, recapitalizing the banks in order to restore confidence,?* but the
government would then enter a “diabolic loop” (Brunnermeier and Reis, 2023), as
recapitalization costs add to an already heavy government debt. Questioning the
government’s ability to service that debt without help from a monetary authority,
investors would shed government bonds. The central bank would be forced to buy
them to stabilize the market, fueling inflation. Either way — via a banking panic or
through an inflationary crisis — growth would suffer.

Spelling out this scenario has the advantage of exposing its plausibility, or lack
thereof. Central government debt in China is 77 percent of GDP. Adding $1 trillion
of bank recapitalization costs would raise this to approximately 83 percent. It is
questionable whether a change of this magnitude, on its own, would undermine
confidence in the central government’s debt. $1 trillion may be a large number, but
it is less than 6 percent of Chinese GDP, as noted. To put this in perspective, recall
that the cost of resolving the banking crisis in South Korea between 1998 and 2002
cost $160 trillion won, or 30 percent of 2002 GDP (Kim, 2006). Evidently, China’s
banking problems do not begin to approach historic Korean levels.?

Thus, the conventional wisdom that China possesses the instruments and fiscal
space needed to resolve its debt and banking problems and to avert any incipient
crisis remains accurate for the moment. Nonetheless, the central government is
running substantial budget deficits which, if allowed to continue, will erode that
fiscal space. The longer nonperforming loans to LGFVs remain unaddressed, the
more costly they will be to resolve. The conventional wisdom may not remain
conventional indefinitely.

This estimate is from the IMF (2023).

*'Ip doesn’t mention the claims of banks and trust companies on troubled property-development companies,
but these issues point in the same direction.

22The IMF describes a case where banks bear half of the cost of restructuring that debt. Here, for simplicity I
describe a case where banks bear the entire cost of restructuring the local government debt on their balance sheets.

B This would follow the precedent of the 1990s, when a banking crisis was resolved by transferring
nonperforming assets to government owned and operated asset management companies.

*That said, the Korean government’s debt was much lower as a share of GDP, giving it fiscal space adequate
for absorbing those costs.
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X. Conclusion

In The Interpretation of Dreams (1900), Sigmund Freud referred to the concept of
an overdetermined system, where a single occurrence has multiple causes. China’s
growth slowdown is plausibly interpreted analogously as having multiple causes,
ranging from unfavorable demographics, the exhaustion of high growth potential,
and the diminishing effectiveness of unbalanced growth on the one hand, to U.S.
export prohibitions, centralization of domestic political control, and heavy debt on
the other. As with any overdetermined system, it is challenging to pin down the
relative importance of different factors. Almost certainly, the natural tendency for
rapidly growing economies to slow down is a major factor, although this tendency
alone cannot explain the magnitude of the deceleration in China over the last 15
years. The problems bequeathed by unbalanced growth, including a declining ICOR,
slowing total factor productivity growth and rising indebtedness, almost certainly
constitute collectively a second major factor. In contrast, a number of other
mechanisms indicated by observers are likely to be less important, such as
demographics, due to offsetting changes from labor force participation and
unemployment. President Xi’s centralization of political power and anti-corruption
campaign also falls into this category, insofar as the different elements work in
different directions, as do U.S. export controls, which are less than comprehensive
and will encourage innovation by China to neutralize their effects.

Looking to the future, how growth evolves will depend on policy choices that are
difficult to predict. What is clear is that there is a tradeoff between the short and
longer runs. Sustaining growth over the longer term will require steps away from
investment, debt and export-fueled growth in favor of a balanced growth model with
a larger role for household consumption. Doing this will require hardening the
budget constraints of regional and local governments and LGFVs and will mean the
restructuring of the nonperforming debts of property and construction companies.
Healthy growth can be maintained on this basis, although not necessarily growth at
China’s earlier, impressive rates, given China’s demographics, inherited debts, and
other headwinds. However, these same steps supporting growth in the longer run will
make for slower growth in the short run, as the higher wages needed to support
household consumption will undermine export competitiveness, regional and local
governments will spend less, and debt restructuring will roil financial markets.

If they are secure in their position, as they appear to be, Chinese leaders can play
the long game. Their discount rates being low, they can regard short-term costs as an
acceptable price to pay for healthy growth in the medium to long run. At the same
time, Chinese leaders, like leaders everywhere, can be set in their ways; they show
an understandable reluctance to abandon a tried and true growth model that has
served them well. Whether they will choose to restructure and reform the economy
is thus anyone’s guess.
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Since the Global Financial Crisis of 2008-2009, the importance of non-
bank financial institutions in macroprudential management has
increased significantly. Consequently, major countries and international
financial institutions have been actively discussing and implementing
macroprudential supervision and regulation for non-bank financial
institutions (NBFI). In this context, this paper analyzes the systemic risk
of both banks and non-bank sectors (securities firms and insurance
companies) in South Korea over different time periods. Using the widely
recognized ACoVaR methodology for measuring systemic risk, the
analysis reveals that systemic risk increased substantially across all three
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Global Financial Crisis, the European Sovereign Debt Crisis, and the
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high systemic risk compared to the securities and insurance sectors, the
relative differences in systemic risk varied across the different crisis
periods. Notably, during the margin call crisis in March of 2020, the gap
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of ELS issuance by financial institutions had an impact on increasing
ACoVaR during the three crisis periods. These findings underscore the
growing importance of non-bank financial institutions in relation to South
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evolving landscape, enhanced monitoring and regulatory measures
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I. Introduction

S ince the Global Financial Crisis, both the role and the share of non-bank financial
institutions in the global financial market have significantly increased. As of the
end of 2021, non-bank financial institutions accounted for 49.2% of the global
financial market, marking an increase of 6.4 percentage points from 42.8% in 2011
(FSB, 2022). Furthermore, due to factors such as strengthened regulations that affect
banks (including Basel III), prolonged periods of low-interest-rate monetary
policies, and the growth of insurance and pension funds, non-bank financial
institutions have been providing various forms of credit to both corporations and
households. In response to this trend, major countries and international organizations
such as governments, the BIS, and the IMF have actively engaged in discussions
regarding the macroprudential supervision and regulation of non-bank financial
intermediation. They have also worked on improving and introducing relevant
regulatory frameworks. A notable example is the establishment of the Financial
Stability Board (FSB) by G20 leaders in April of 2009, which tasked the FSB with
developing regulatory measures for shadow banking, later renamed non-bank
financial intermediation in November of 2011.

In South Korea, the importance of non-bank financial institutions has also increased
since the Global Financial Crisis. The proportion of total assets held by non-bank
financial institutions has consistently risen compared to that in the banking sector since
the Global Financial Crisis. As of the end of 2020, non-bank financial institutions held
approximately 90.4% of all assets compared to the banking sector. This marked an
increase of approximately 28.4 percentage points from the end of 2010, when the
proportion stood at 72.0% (Bank of Korea, 2022).

Furthermore, the scale of non-bank financial institutions has expanded
significantly. By the end of 2021, the size of all non-bank intermediaries had
increased by approximately two to four times compared to 2008. Specifically, the
total assets of the securities industry grew from $80 billion in 2008 to around $350
billion by 2021, representing a substantial increase of approximately 4.4 times.

As a result, South Korea has introduced various measures to strengthen the
macroprudential supervision of non-bank financial institutions such as securities
firms and insurance companies. However, discussions focusing on the extent and
means of enhancing macroprudential supervision for these non-bank financial
institutions are ongoing. One key discussion point is whether the systemically
important financial institution (SIFI) designation and the enhanced management
framework, which were introduced for banks and bank holding companies, should
also be applied to large securities firms and insurance companies. Additionally, while
banks have experienced enhanced regulatory requirements, such as additional capital
requirements and liquidity management through the implementation of Basel III,
discussions on the topic of introducing similar levels of prudential regulation for
securities firms and insurance companies are still ongoing.

Meanwhile, the COVID-19 Crisis has once again highlighted the importance of
strengthening macroprudential regulations as they pertain to non-bank financial
institutions. As the COVID-19 pandemic began in February of 2020 and various
countries implemented lockdown measures, there was an increased demand for safe-
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haven assets among global investors. Particularly, as the crisis deepened in March of
2020, there was a surge in demand for cash-like assets, leading to the “Dash for
Cash” phenomenon. This, in turn, resulted in selling pressure on safe-haven assets,
including U.S. Treasuries. Consequently, yields on government bonds in major
countries experienced rapid increases over a short period. For example, with regard
to U.S. Treasuries, the yield on the ten-year maturity bond increased by 50 basis
points in just 12 days from March 11th to the 23rd.

In South Korea, there were financial market disruptions during the early stages of
the COVID-19 Crisis. Like several other countries, South Korea experienced
financial market turmoil, but due to different mechanisms. In March of 2020,
securities firms faced margin calls triggered by the price drop of foreign assets
underlying previously issued derivative-linked securities. They were required to
provide additional collateral. As a result, these securities firms needed foreign
currency funds, leading to a rapid surge in exchange rates and commercial paper
(CP) rates over a short period.

In response to these challenges, the South Korean government and the Bank of
Korea provided foreign currency liquidity to non-bank financial institutions through
repurchase agreements (RPs). Additionally, the government established the Foreign
Exchange Soundness Council, improved the monitoring system for foreign currency
liquidity at non-bank financial institutions, enhanced the foreign currency liquidity
supply system, and encouraged diversification of investments in the hedging assets
of securities firms issuing derivative-linked securities. These measures aimed to
strengthen the macroprudential regulation and management for non-bank financial
institutions in South Korea during the COVID-19 Cerisis.

Due to the increased importance of macroprudential regulation for non-bank
financial institutions and the changing domestic and international regulatory
landscape, this paper aims to analyze the changes in systemic risk over time and by
industry sector in South Korea. It also examines the impact of the issuance of
derivative-linked securities (ELS) on systemic risk. The goal is to derive policy
implications pertaining to systemic risk as it affects non-bank financial institutions
and macroprudential regulations of these institutions.

Specifically, 1 analyze the systemic risk of banks and non-bank financial
institutions (securities firms and insurance companies) in South Korea by time and
industry sector. Among various methods that can be used to measure systemic risk,
I utilize the well-known ACoVaR metric. The analysis reveals that the level of
systemic risk in all sectors, in this case banking, securities, and insurance,
significantly increased during the Global Financial Crisis, the European Sovereign
Debt Crisis, and the COVID-19 Crisis.

The estimated systemic risk based on ACoVaR for the banking sector was
relatively high compared to that in the securities and insurance sectors. However, the
inter-sectoral differences in systemic risk exhibited varying patterns depending on
the crisis. Notably, during the margin call crisis in March of 2020, the difference in
systemic risk between the banking and securities sectors decreased significantly
compared to that during the Global Financial Crisis and the European Sovereign
Debt Crisis. This suggests that the impact of the securities sector on the overall
financial system risk during the margin call crisis was more substantial than during
previous crises.
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Furthermore, to understand the effects of the initial margin call crisis in securities
firms’ ELS and the development of the derivative-linked securities market on
systemic risk, this study analyzed the effect of financial companies’ ELS issuance on
systemic risk using ACoVaR and MES. Initially, the ACoVaR and MES outcomes of
financial companies were estimated, and a panel fixed-effects regression analysis
was conducted to analyze the impact of ELS issuance on systemic risk. Through this
analysis, it was found that the impact of the increase in the outstanding balance of
financial companies’ ELS issuance during three crisis periods and the Hong Kong
Hang Seng Index’s period of sharp decline led to an increase in systemic risk.

The structure of this paper is as follows. In Chapter II. I review existing research
related to systemic risk measurements and macroprudential regulations as aspects of
non-bank financial intermediation. Chapter II1. provides an overview of the current
status and policy trends in non-bank financial institutions. In Chapter IV, I briefly
explain the systemic risk analysis method, ACoVaR, and its estimation techniques as
used in this report. Chapter V presents the main empirical analysis results of this
study, and finally, in Chapter VI, I conclude the report.

II. Literature Review

Since the Global Financial Crisis, various studies have attempted to measure
systemic risk using different methodologies. Among the most actively utilized
approaches for measuring systemic risk are those by Adrian and Brunnermeier
(2016), who developed ACoVaR, and Acharya et al. (2017), who developed MES
(marginal expected shortfall). These two methodologies are highly relevant due to
their utilization of market data, but they have the drawback of limited insight into
the transmission mechanisms within financial institutions or financial markets.

Contrary to market-based systemic risk measures such as ACoVaR and MES,
balance-sheet-based systemic risk measures utilize data on financial institutions’
assets, liabilities, and transactions. This approach has the advantage of being able to
quantify the contagion mechanisms between financial institutions directly, though
due to privacy concerns mandated by current laws and regulations, such data are
confidential and available exclusively to regulatory bodies. Owing to these
constraints, this study uses market-based systemic risk measures. Balance-sheet-
based systemic risk measures are also generally associated with lower data frequency
rates than market-based systemic risk measurement methods. In this paper, I estimate
ACoVaR and MES using daily and weekly data. A survey study focusing on various
systemic risk measurement methods was conducted by Suh (2018).

In research that utilizes ACoVaR, several noteworthy studies can be highlighted.
Firstly, Kim and Kim (2010) conducted research on inter-industry contagion among
commercial banks, mutual savings banks, and securities firms using the ACoVaR
estimation technique. They particularly found that mutual savings banks exhibit
greater exposure to systemic risk compared to other sectors.

Using ACoVaR, Kim and Lee (2017) analyzed the impact of changes in the
proportion of non-deposit liabilities for large financial holding companies in South
Korea and the United States before and after the Global Financial Crisis. Their



VOL. 46 NO. 1 Assessing the Contributions of Non-bank Financial Institutions (NBFI) 25
and ELS Issuance to Systemic Risk in Korea

findings indicated that an increase in the proportion of non-deposit liabilities had a
negative effect on systemic risk for large financial holding companies in the U.S. In
contrast, for South Korea, it was observed that immediately after an increase in the
proportion of non-deposit liabilities, there was a negative impact on systemic risk,
but over time, the effect was positive. Consequently, they concluded that it is difficult
to discuss the impact of non-deposit liabilities on systemic risk uniformly across
different countries.

Jin and Lee (2021) estimated the impact of the credit cycle on systemic risk in the
financial industry using ACoVaR and panel regression models. Their results
confirmed that the credit cycle increases systemic risk, particularly highlighting the
significant influence of non-financial corporate credit and household credit on the
deterioration of systemic risk.

The discussion over whether securities firms and insurance companies are
systemic financial institutions as important as banks is ongoing (Lee, 2020 and Kim,
2019). Lee (2020) argued that the systemic risk associated with securities firms has
been steadily increasing but is not immediately worrisome. Kim (2019) contended
that the nature of the insurance industry is changing, with exposure to systemic risk
arising as the industry undertakes non-traditional insurance tasks, thereby increasing
the magnitude of the risk as well. Regarding the measurement of systemic risk, Lee
(2020) utilized indicators applied to banks, finding that the systemic risk for banks,
securities, and insurance sectors was high in that order according to the mean of
CoVaR as opposed to the outcome when using ACoVaR as introduced by Adrian and
Brunnermeier (2016), though details about the estimation methods (i.e., VAR,
quantile regression) were not provided.

Kim (2019), on the other hand, analyzed the systemic importance of securities and
insurance companies by means of a concentration analysis, a principal component
analysis, and with the Granger causality analysis method. In contrast, this paper used
ACoVaR to compare and analyze systemic risk across different financial sectors,
showing that the systemic risk of securities firms and insurance companies varies
over time and that the gap with banks decreases during financial crises.

Previous research analyzing the impact of ELS issuance on financial stability or
markets includes work by Yoon and Jung (2018) and by Lee (2017). Yoon and Jung
(2018) used the Bank of Korea’s Financial Stability Index (FSI), a weighted average
of 20 indicators (such as bank delinquency rates, stock price, and foreign exchange
volatility), to demonstrate that ELS issuance negatively affects financial stability.
One limitation of their approach is that the FSI does not account for the contagion
effect in systemic risk estimations. Lee (2017) estimated the impact of increased ELS
on stock returns, government and corporate bond yields, and repurchase agreement
(RP) sales balances, arguing that the financial risks associated with increased ELS
are not alarming but have increased slightly. Lee (2017)’s study also did not use
systemic risk indicators that reflect market contagion effects.

A range of earlier work has examined different aspects of systemic risk, but the
present study is unique in the following ways. First, this study estimates the systemic
risk of both banks and non-banks (securities firms and insurance companies) using
the dynamic conditional correlation (DCC) model, with data available on a daily
basis. Notably, the analysis period includes the margin call crisis of March of 2020.
During the securities firms’ margin call crisis in March of that year, collateral



26 KDI Journal of Economic Policy FEBRUARY 2024

requirements for securities firms increased significantly on a daily basis, causing
turmoil in the South Korean financial markets. Therefore, this study examines daily
changes in systemic risk, taking this period into account.

The second distinctive feature of this study is that it compares and analyzes the
systemic risk of both banks and non-bank financial institutions. This allows for a
discussion of the need to enhance systemic risk management and macroprudential
policies, particularly for South Korea’s non-banking sector. Based on the results of
this study, discussions could include the introduction of Basel-style regulations for
securities firms and considerations when applying the systemically important
financial institution (SIFI) designation.

Lastly, this study includes a time-specific analysis using ACoVaR and MES to
examine the impact of securities firms’ ELS issuances on systemic risk, discovering
that the magnitude of this impact increased during crises in the past, with variations
observed during different crisis periods. Given the unique characteristics of South
Korea’s ELS market and its market size, this research utilized two representative
systemic risk measurement methods, ACoVaR and MES, to analyze the effect of ELS
issuances on the stability of South Korea’s financial markets.

III. NBFI in Korea

A. Overview of NBFI in Korea

First, as with major countries worldwide, Korea has also seen an increase in the
proportion of the non-bank financial intermediation (NBFI) sector within its
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FIGURE 1. BANK AND NON-BANK’S TOTAL ASSET AND NON-BANK/BANK TOTAL ASSET RATIO

Note: Total assets for the Non-Bank category here refers to the sum of the total assets of insurance, credit unions,
securities firms, specialized credit finance firms, and savings banks.

Source: Banking Statistics System of Financial Supervisory Service and Financial Stability Report of Bank of Korea.
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financial markets since the Global Financial Crisis. This shift is evident when
examining the size and proportion of NBFI’s assets relative to banking assets. As
of the end of 2020, the non-bank financial intermediation (NBFI) sector held
approximately 90.4% of all assets, a notable increase of approximately 28.4
percentage points compared to the end of 2010, when this proportion stood at 72.0%.

As of the end 0f 2021, South Korea’s non-bank financial intermediation (NBFI)
sector reached $1.1 trillion in size. When categorized according to their economic
function (EF) by the Financial Stability Board (FSB), the components of the
narrow measure of NBFI, listed in descending order of their proportions, are shown
in Table 1.

EF3, which includes securities firms engaged in credit intermediation within the
direct finance market, accounts for 31.8% of the total. EF1, representing collective
investment schemes with the potential for mass redemptions, makes up 31.1%. EFS5,
focusing on liquidity facilities involved in credit intermediation through
securitization, constitutes 19.4%. EF2, encompassing lending institutions reliant on
short-term funding, contributes 14.4%. EF4, comprising specialized bond guaranty
insurers and similar entities involved in credit enhancement functions, represents
3.1% of the total.

When examining the scale and proportions by function over the years in Figure 2,
it is evident that the rankings remain relatively stable. EF1 (collective investment
schemes) and EF3 (securities firms) consistently account for approximately 20-30%
each, collectively making up around 60-70%. Following these, EF2 (credit
specialized finance companies), EF5 (liquidity facilities), and EF4 (guarantee
institutions) take their positions in descending order.

The rankings based on size by year correspond to the rankings based on
proportion. By the end of 2021, the size of all non-bank intermediaries had increased
by approximately two to four times compared to 2008. Particularly, the assets of EF3
(securities firms) grew from $80 billion in 2008 to around $350 billion by 2021, an
increase of approximately 4.4 times. This is mainly attributable to the introduction
of the Comprehensive Financial Investment Business Entities system in 2013 and
the Large-Scale IB system in 2016, which led to the expansion of asset sizes for
securities firms.

Figure 3 shows the asset composition of banks, securities firms, and insurance
companies. Banks have a large proportion of loans among their assets, while
securities and insurance companies hold a substantial portion of securities. Such
asset composition differences can lead to varying levels of systemic risk across

TABLE 1—SI1ZE, PERCENTAGE AND GROWTH OF NBFI BY ECONOMIC FUNCTIONS IN 2021

USD trillions % of total % of GDP 2021 YoY growth, %  2016-20 growth, (%)

Total 1.10 100.0 63.3 9.9 83
EF1 0.30 31.3 19.8 19.0 7.8
EF2 0.20 14.4 9.1 6.8 7.2
EF3 0.30 31.8 20.1 4.5 10.2
EF4 0.00 3.1 2.0 8.8 12.8
EF5 0.20 19.4 12.3 8.0 6.4

Source: https://data.fsb.org/dashboard/Time%20Series%20View.
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these sectors. For instance, as evidenced by the margin call crisis in March of 2020,
securities firms’ self-hedging through the ownership of foreign index futures and
credit card companies’ bonds can affect systemic risk.

B. March 2020 market turmoil and equity —linked securities (ELS)

The COVID-19 Crisis marked the first event with the potential to threaten global
financial stability since the 2008-09 Global Financial Crisis. Specifically, it exposed
vulnerabilities in the non-bank financial intermediaries (NBFI) sector within the
short-term financial markets, prompting unprecedented interventions by central
banks and governments.

In particular, the surge in demand for cash in March of 2020, commonly referred
to as the “Dash for Cash,” resulted in turmoil across various financial markets,
including stocks, bonds, and the foreign exchange market (see FSB, 2020). As the
COVID-19 Crisis deepened in March of that year, there was a sharp increase in the
demand for cash, a short-term highly liquid asset, which translated into selling
pressure on major financial assets. On March 16th, 2020, the S&P 500 experienced
a 12% decline, marking the largest single-day drop since 1987. Additionally, yields
on government bonds of major economies experienced rapid increases. For instance,
for U.S. Treasury bonds, the ten-year maturity yield surged by 50 basis points over
12 days (from March 11th to March 23rd).

For South Korea, the initial turmoil in global financial markets during the early
stages of the COVID-19 Crisis had a direct impact on the derivatives and structured
securities markets, indirectly leading to disruptions in South Korea’s foreign
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exchange and short-term financial markets. In March of 2020, securities firms faced
margin calls due to the price declines of underlying assets in derivatives and
structured securities issued abroad. The total net outflows from securities firms
amounted to 1.3 trillion KRW from March 2nd to March 6th, with daily outflows
subsequently ranging from 0.1 trillion KRW to 3 trillion KRW. As a result, a total of
10.1 trillion KRW was transferred to overseas exchanges to meet margin calls during
March (see Figure 4).

In South Korea, the persistent low-interest-rate environment following the Global
Financial Crisis led to continuous growth in the structured securities market, offering
investors higher yields than traditional deposit accounts while maintaining a
relatively low risk of principal loss. The market expanded from 26.9 trillion KRW at
the end of 2008 to 111.7 trillion KRW at the end of 2018 but then decreased to 89.0
trillion KRW by the end of 2020.

Among the prominent types of structured securities in South Korea are equity-
linked securities (ELS). The ELS type typically provides investors with a structure
that guarantees a fixed return, often around 5.4% per year, as long as the underlying
assets (such as the Hong Kong Hang Seng Index or Euro Stock) do not fall below a
certain predefined level, set at around 85%, every six months.

This structure has been attractive to investors seeking relatively stable returns
while minimizing the risk of significant capital loss, and it played a role in the growth
and popularity of structured securities in South Korea during the low-interest-rate era.

Securities firms that issue equity-linked securities (ELS) use the funds received
from investors to purchase or sell underlying assets and bonds, ultimately delivering
returns to investors based on pre-established agreements. Through this process, the
issuer engages in hedging to manage their exposure arising from the positions
established within the products they have sold. The magnitude and direction of
hedging transactions depend on the price and volatility of the underlying assets,
which are determined based on sensitivity measures stemming from no-arbitrage-
based derivative product pricing models (Bakshi and Kapadia, 2003).
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The mechanism through which the issuance of ELS by securities firms can trigger
market turmoil lies in the behavior of hedging against the potential loss risks
associated with ELS issuance. When securities firms issuing ELS opt for self-
hedging by investing in stock index futures, they may need domestic or foreign
currency funds to meet any margin calls that may arise. Consequently, the financial
institution may attempt to sell assets such as bonds or borrow on the short-term
money market to meet these additional margin calls.

For instance, for financial institutions that issue ELS, as depicted in Figure 5,
there is a high likelihood that they will adopt long positions in the underlying asset
futures to guarantee a certain annual interest rate (total return increases over time)
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Type Trillion won % of Total Type Trillion won % of Total
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Borrowings 29.9 155 Asset Management 278 19.7
Eﬂif.f;f;‘"”“‘y 24 13 Pension Fund 245 17.4
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efc. 0.7 0.4 Banks 17.5 12.4
Total 192.9 100.0 Etc. 6.3 44

FIGURE 7. FUNDING STRUCTURE OF SPECIALIZED CREDIT FINANCING COMPANIES
AND THE POSSESSION OF THOSE BONDS

Source: The Financial Services Commission (2018).

to investors until maturity. Consequently, if the price of the underlying asset drops
significantly over a short period, financial companies that have chosen self-hedging
as a strategy may incur losses from their futures long positions. This situation can
lead to an increase in liquidity risk as the firms must meet margin calls (arrange for
additional collateral).

Furthermore, the sale of assets and borrowing in the short-term money market to
secure funds can lead to the purchase of foreign currencies, potentially causing
exchange rate fluctuations. These mechanisms, characterized by asset fire sales,
short-term borrowing, and foreign exchange purchases, can contribute to sharp
increases in interest rates and exchange rates, thereby inducing turmoil in financial
markets, including disruptions of short-term financial instruments such as
commercial paper (CP) and repurchase agreements (RP).

Moreover, securities firms engaged in ELS sales have the option to invest a portion
of their ELS sales proceeds in bonds issued by specialized credit finance companies,
as illustrated in Figure 7. When examining the capital-raising activities and bond
holdings of specialized credit finance companies as of 2018, it is evident that these
entities sourced approximately 76.2% (equivalent to KRW 147.1 trillion) of their
funds through the issuance of bonds. Notably, among these bonds, 37.4% were held
by securities firms, as depicted in Figure 7.

The increasing interconnectedness between securities firms and specialized credit
finance companies through such bonds can lead to an elevated rollover risk for
specialized credit finance companies. This risk could potentially impact not only
securities firms but also specialized credit companies in the event of a sudden decline
in the assets underpinning the ELS.

As shown above, considering the characteristics of the structured securities market
in South Korea, such as the ELS revenue structures, the rapid growth of this market,
and the hedging practices of securities firms (utilizing bonds and index futures for
self-hedging), it is possible that the issuance of structured securities has had varying
effects on financial stability and systemic risk in the Korean economy. Therefore, 1
analyze the impact of derivative-linked securities issuance on systemic risk later in
this paper.
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IV. Data and Methodology

A. Systemic risk measure

There exist various approaches by which to measure systemic risk, and many prior
studies have relied on the two prominent indicators of ACoVaR (Adrian and
Brunnermeier, 2016) and MES (Acharya et al., 2017). The combination of these
indicators is appealing due to their complementary perspectives. ACoVaR considers
banks as “risk inducers” and estimates the additional value at risk (VaR) that a
financial institution contributes to the overall systemic risk level when it encounters
distress. In contrast, MES treats banks as “risk recipients” and calculates their
conditional equity losses when distress strikes the financial system.

In the context of our study, which analyzes the impact of equity-linked securities
(ELS) issuance on systemic risk, it is more appropriate to consider individual
financial institutions as risk inducers. Consequently, I use ACoVaR in the primary
analysis, with MES employed to assess the robustness of this approach.

Firstly, following Adrian and Brunnermeier (2016), ACoVaR is defined as
follows:

systemi system| X' =VaR! svstem X =VaR!
ACoVaR>"" = CoVaR?™ ™ " — CoVaR>"*' =

Here, X' represents the stock returns of financial institution i, and q signifies the
g-th percentile, i.e., the value at risk (VaR). C(X') is the conditional event for
financial institution i, and C(X') is defined conditionally for the financial system
(S). I estimate ACoVaR using the dynamic conditional correlation (DCC) model
(Brownlees and Engle, 2012).

As a robustness check, I also use MES (marginal expected shortfall) as a systemic
risk measure, as mentioned above. MES is defined as follows:

MES, (C)= E(r

<C)

S+l rm,H—l

In short, MES is defined as the expected value of a financial institution’s returns
when the financial system’s returns fall below C, where C is set to -2%, following
the methodology proposed by Brownlees and Engle (2012).

B. Summary statistics

I use daily returns of KOSPI indices for the banking, securities, insurance, and
overall financial sectors from January of 2006 to December of 2020 to estimate
ACoVaR at different time points. Table 2 provides basic statistical measures for the
returns of each sector’s index.

To analyze the impact of equity-linked securities (ELS) issuance on systemic risk
(ACoVaR and MES), I devised a fixed-effects panel regression model. Within the
fixed-effects model, I controlled for various macroeconomic variables, including the
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TABLE 2—SUMMARY STATISTICS OF THE FINANCIAL SECTOR INDEX

Obs Mean Standard Deviation Min Max
Banks 3,708 0.005 1.914 -14.840 14.390
Securities Firms 3,708 0.013 2.228 -14.630 14.560
Insurance Firms 3,708 0.014 1.640 -11.110 11.580
Financial Industry Index 3,708 0.004 1.584 -12.250 11.280

TABLE 3—SUMMARY STATISTICS OF THE MAIN VARIABLES

Obs Mean  Standard Deviation ~ Min Max
ELS outstanding (trillion won) 10,650 1.92 2.23 0.00 12.16
Total assets (trillion won) 10,650 68.53 126.31 1.29 578.35
Capital/asset ratio 10,650 0.12 0.04 0.06 0.36
Bank of Korea policy rate (%) 10,650 2.07 0.72 0.75 5.25
Fed policy rate (%) 10,650 0.71 0.74 0.13 25
GDP growth of South Korea (YoY, %) 10,650 2.94 1.82 -2.6 7.9
Consumer Price Index of South Korea (YoY, %) 10,650 1.82 1.17 -0.4 4.8

Korean policy interest rate, U.S. policy interest rate, Korean Consumer Price Index,
and GDP. Table 3 provides descriptive statistics for these variables.

Furthermore, I employed the daily stock returns of a total of 15 financial institutions,
consisting of five banks, five securities firms, and five insurance companies, to
estimate ACoVaR for each of these financial institutions.

V. Empirical Results

A. Systemic risk contribution by sector

In an analysis estimating ACoVaR across banking, securities, and insurance
sectors over different time periods, I observed significant increases in ACoVaR
during global financial crises, specifically the Global Financial Crisis, the European
Sovereign Debt Crisis, and the COVID-19 Crisis (Figure 8). These findings are
consistent with the concept of systemic risk, which aims to measure the heightened
risk across the entire financial system during crises. Additionally, during these three
crisis periods, the increase in ACoVaR across all sectors corroborates studies that
focused on financial distress, where financial distress is defined according to
ACoVaR criteria. Specifically, this implies situations in which the weekly returns of
individual sector indices decline to the bottom 5% from the median value.

The increase in ACoVaR across all sectors signifies a heightened impact on the
overall financial system’s risk profile. This phenomenon manifests as an increase in
the correlation between the financial sector indices and individual financial
institution returns, as well as an increase in the bankruptcy risk of individual
financial institutions.

Upon examining specific estimates, the findings are as follows (Table 4). Over
the entire analysis period from January of 2006 to December of 2020, the average
ACoVaR estimates for the banking, securities, and insurance sectors are 2.03%,
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TABLE 4—ACo0VaR, AsSET VaR, AND MARKET VaR OF BANKS SECURITIES FIRMS
AND INSURANCE FIRMS BY DIFFERENT TIME PERIODS

Whole Period Banks Securities Firms Insurance Firms
ACoVaR (fj‘fi) (} :(7)% ((1):82)
Asset VaR (?;g) (?4211) (%(3)?)
Market VaR (12.i38) (12,'138) (12.'138)
Global Financial Crisis Banks Securities Firms Insurance Firms
ACoVaR (?ég) (ng) (ﬁ.632)
Asset VaR (ggg) (22;) (‘l‘gg)
Market VaR (igg) (igg) (igg)
European Sovereign Debt Crisis Banks Securities Firms Insurance Firms
ACoVaR ((2)3;) ((2)%) ((2)32)
Asset VaR (igi) (??2) ((2);2)
Market VaR ((2);?) ((2);(1)) ((2);(1))

Note: Figures in the table represent the average value, and () represents the standard deviation.

1.75%, and 1.64%, respectively. In other words, when the daily returns of individual
sector indices fall to the bottom 5% from the median value, the daily 5% value at
risk (absolute value of the lower fifth percentile) for the financial sector index
increases on average by 2.03, 1.75, and 1.65 percentage points, respectively. This
implies that distress in individual sectors has an impact on the overall increase in
downside risk for the financial system (corresponding averages of 2.03%, 1.75%,
and 1.65%). Considering that the average 5% value at risk for the financial sector
index over the entire analysis period (January 2006 to December 2020) is 2.30%, the
ACoVaR estimates indicate that the impact of each sector on the overall financial
system is non-negligible (averages of 2.03%, 1.75%, and 1.65%)

The average estimated ACoVaR values for different sectors during the Global
Financial Crisis period (October 2008 to June 2009) are 5.24%, 4.73%, and 4.30%
respectively. These figures are markedly elevated in comparison to the average
ACoVaR estimates for the entire analysis period of January of 2006 to December of
2020, which are 2.03%, 1.75%, and 1.65%, respectively. Specifically, the averages
during the crisis period exceed the long-term averages correspondingly by 3.21,2.98,
and 2.65 percentage points. Additionally, this difference is notably greater than the
standard deviations of ACoVaR, 1.12%, 1.07%, and 0.96%, for the sectors over the
entire analysis period. The ratios between the differences and these standard
deviations are 2.86, 2.79, and 2.76, respectively.

These findings imply a statistically significant increase in systemic risk within
these sectors during the period of the Global Financial Crisis.

During the period of the Global Financial Crisis (October 2008 to June 2009), the
average 5% VaR for the financial sector index was 5.66%. This represents an
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increase of 3.66 percentage points compared to the average 5% VaR of 2.30% for
the entire analysis period (2008.10 to 2009.6). These data imply increased overall
risk within the financial sector during the crisis, consistent with the concept of rising
systemic risk during periods of financial instability.

Similarly, during the European Sovereign Debt Crisis (January 2010 to June
2012), the maximum ACoVaR values for the banking, securities, and insurance
sectors were 4.87%, 4.27%, and 4.17%, respectively. These figures are significantly
higher than the average ACoVaR estimates for the entire analysis period from
January of 2006 to December of 2020, which are 2.03%, 1.75%, and 1.65%. The
specific increases in these values are correspondingly 2.84,2.52, and 2.52 percentage
points. Moreover, these increases are 3.75, 3.2, and 3.21 times greater than the
standard deviations of ACoVaR for the sectors over the entire analysis period, which
are 1.12%, 1.07%, and 0.96%.

Such findings strongly suggest that systemic risk escalated during the European
Sovereign Debt Crisis, aligning with the notion that the overall risk within the
financial sector intensifies during crisis periods.

During the COVID-19 Crisis period (January 2020 to June 2020), the average
ACoVaR values for the banking, securities, and insurance sectors were 3.31%,
3.12%, and 2.88%, respectively. These figures are considerably higher than the
average ACoVaR estimates for the Global Financial Crisis period (October 2008 to
June 2009), which were 2.03%, 1.75%, and 1.65%. Specifically, the COVID-19
Crisis period averages exceed the Global Financial Crisis period averages by 2.19,
2.05, and 1.92 percentage points, respectively. These increases are also 2.95, 2.91,
and 3 times greater than the standard deviations of ACoVaR for the sectors during
the Global Financial Crisis period (1.12%, 1.07%, and 0.96%).

Moreover, during the period of securities firms’ margin call events (March 1 to
March 31, 2020), as referred to above, a significant surge in ACoVaR was observed.
The peak ACoVaR values during this period for the banking, securities, and
insurance sectors were 7.94%, 7.81%, and 7.16%, respectively. These values are 7.1,
7.3, and 7.46 times greater than the standard deviations of ACoVaR during the

TABLE 5—ACo0VaR, ASSET VaR, AND MARKET VaR OF BANKS SECURITIES FIRMS AND INSURANCE
FIrRMS DURING COVID-19 AND 2020 MARGIN CALL CRISIS

COVID-19 Banks Securities Firms Insurance Firms
ACoVaR (iéé) (3 1 .172) 51§§>
Asset VaR (;‘é;) é?;) (13.676)
Market VaR (i’gg) (ng) (‘;’ gg)

2020 Margin Call Crisis Banks Securities Firms Insurance Firms
ACoVaR (‘2‘??) (gg) (‘1“9‘(1))
Asset VaR (iég) (52793) (14..961)
Market VaR é;Z) égg) (ggz)

Note: Figures in the table represent the average value, and () represents the standard deviation.
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Global Financial Crisis period (1.12%, 1.07%, and 0.96%). They are approximately
0.81 to 0.87 times the peak ACoVaR values observed during the Global Financial
Crisis (9.82%, 8.94%, and 8.40%) and about 1.63 to 1.82 times the peak ACoVaR
values during the European Sovereign Debt Crisis (4.87%, 4.27%, and 4.17%).

In summary, these findings imply that systemic risk increased during the COVID-
19 Crisis, albeit at a magnitude smaller than that of the Global Financial Crisis but
greater than that of the European Sovereign Debt Crisis. Particularly during the
securities firms’ margin call events in the initial phase of the COVID-19 Crisis, these
results suggest that the overall risk within the Korean financial market was markedly
elevated.

B. Systemic risk contributions by individual financial institutions

When comparing the difference in ACoVaR among industry sectors over the entire
analysis period, ACoVaR for the securities and insurance sectors was lower than that
of the banking sector. Furthermore, individual banks (including bank holding
companies), securities firms, and insurance companies exhibited similar trends in
their ACoVaR values compared to the industry-specific ACoVaR indices (see Figure
9 and Table 6).

To delve into specifics, as of the end of 2020, the ACoVaR for the top five banks
and bank holding companies ranged from 1.61 to 1.80, notably more significant than
the values of 1.20 to 1.56 observed for the five securities firms and the range of 0.58
to 1.13 observed for the five insurance companies. This analysis highlights a
tendency to find larger ACoVaR values among the major banks and bank holding
companies compared to those of securities and insurance firms.

CoVaR(DCC)
2.50
Banks
2.00 Insurance © Securities
: companies O&O & companies
1.50 8 = =
|
|
1.00
0.50
0.00
2.00 2.50 3.00 3.50 4.00
Asset VaR
@ Index by Industry < Banks M Securities Insurance

FIGURE 9. JAN. 2006 ~ DEC. 2020 ACoVaR (DCC) - ASSET VaR SCATTERPLOT

Note: Five banks (Shinhan, KB, Hana, Woori, IBK), five securities firms(Mirae Asset, Meritz, Korea-Investment,
Samsung), and five insurance firms (Mirae Asset Life, Samsung Life, Hanhwa Life, DB, Lotte) constitute the sample
for the CoVaR and Asset VaR calculations.

Source: Author’s calculations.
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TABLE 6—AC0OVaR AND ASSET VaR BY EACH INDUSTRY AND FIRM FROM 2006 TO 2020

Banks Bank Industry Index Shinhan KB Hana Woori IBK
CoVaR 2.03 1.79 1.67 1.63 1.80 1.61
(1.12) (1.03) (1.00) (0.91) (1.02)  (0.97)
2.76 3.05 3.10 3.60 3.15 3.08
Asset VaR (1.22) (1.16) (1.40) (1.58) 0.90)  (1.40)
Securities Firms Securities Industry Index — Mirae Asset NH Korea-Investment Samsung Meritz
CoVaR 1.75 1.53 1.51 1.36 1.56 1.20
(1.07) (0.95) (0.95) (0.81) 0.92)  (0.94)
3.27 3.88 3.69 3.95 3.24 3.76
Asset VaR (1.41) (1.66) (1.47) (1.33) (127)  (1.49)
Insurance Firms Insurance Industry Index Samsung Life = Hanhwa  Mirae Asset Life ~ Lotte DB
CoVaR 1.64 1.08 1.04 0.58 0.78 1.13
(0.96) (0.50) 0.47) (0.30) (0.71)  (0.80)
2.39 2.59 2.94 3.01 3.71 3.95
Asset VaR (1.01) (0.99) (1.23) (1.33) @Q.14)  (1.71)

Note: Figures in the table represent the average value, and () represents the standard deviation.

This outcome aligns with banks’ status and role in the Korean financial market
and system compared to securities and insurance companies. While it is true that the
proportion of non-banking sector assets relative to banks has increased over the past
decade, the overall estimation results of ACoVaR throughout the analysis period
underscore the relative significance of banks compared to securities and insurance
firms within the Korean financial market.

This analysis highlights the prevailing importance of banks in the Korean financial
landscape, in contrast to securities and insurance companies, despite the observed
growth in the non-banking sector’s asset share over the past ten years.

Furthermore, during the Global Financial Crisis, the average ACoVaR for
individual banks, securities firms, and insurance companies ranged from 4.26% to
4.78%, 3.59% to 4.17%, and 2.81% to 3.40%, respectively. Compared to banks, the
average ACoVaR values for securities firms and insurance companies were smaller,
ranging from 0.09% to 1.19% and from 0.86% to 1.97%, respectively.

In contrast, during the European Sovereign Debt Crisis period, the average
ACoVaR for banks, securities firms, and insurance companies ranged from 1.65% to
1.87%, 1.26% to 1.60%, and 0.84% to 1.19%, respectively. Notably, compared to
banks, the average ACoVaR for securities firms and insurance companies was
relatively small, ranging from 0.05% to 0.61% and 0.68% to 1.03%, respectively.
Therefore, during the Global Financial Crisis, the ACoVaR for banks relative to
securities firms and insurance companies was higher than it was during the European
Sovereign Debt crisis period.

This implies that during the Global Financial Crisis, the impact of financial
distress experienced by banks on the overall financial market was more significant
than in the European Sovereign Debt crisis period. This difference could be
attributed to the higher relative share of assets held by banks in the overall financial
market during the Global Financial Crisis and the heightened importance of core
banking activities such as lending and deposit-taking within the broader financial
system.

Meanwhile, during the COVID-19 Crisis period, especially during the margin call
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TABLE 7—ACo0VaR AND ASSET VaR BY EACH INDUSTRY
AND FIRM DURING THE GLOBAL FINANCIAL CRISIS (OCT. 2008 ~ JUN. 2009)

Banks Bank Industry Index Shinhan KB Hana Woori IBK
5.24 4.78 4.48 4.26 - 4.43

CoVaR (1.82) (1.69) (1.54) (1.48) - (1.54)
6.58 6.71 7.18 8.73 - 7.18

Asset VaR 2.07) (1.64) (2.10) (2.79) ; 2.61)

Securities Firms Securities Industry Index Mirae Asset NH Korea-Investment Samsung Meritz
CoVaR 4.73 4.17 4.14 3.59 4.16 3.76

(1.68) (1.64) (1.61) (1.37) (139)  (1.33)
6.31 7.63 7.07 6.21 5.07 5.74

Asset VaR (2.23) (2.58) (2.41) (1.36) (158)  (2.61)
Insurance Firms Insurance Industry Index Samsung Life Hanhwa  Mirae Asset Life Lotte DB
4.30 - - - 2.81 3.40

CoVaR (1.62) - . . (0.96)  (1.52)
4.62 - - - 6.04 8.92

Asset VaR (1.52) ; ; ; 227)  (3.57)

Note: Figures in the table represent the average value, and () represents the standard deviation.

TABLE 8—ACo0VaR AND ASSET VaR BY EACH INDUSTRY
AND FIRM DURING EUROPEAN SOVEREIGNDEBT CRISIS (APR. 2010 ~ JUN. 2012)

Banks Bank Industry Index Shinhan KB Hana Woori IBK
2.12 1.87 1.81 1.65 - 1.66
CoVaR (0.70) (0.63) (0.60) (0.62) - (0.61)
2.87 3.18 3.22 3.77 - 3.47
Asset VaR (0.78) (0.76) (0.90) (0.80) ; (0.82)
Securities Firms Securities Industry Index Mirae Asset NH Korea-Investment Samsung Meritz
CoVaR 1.80 1.56 1.51 1.34 1.60 1.26
0.67) (0.56) (0.55) (0.48) (0.60) (0.65)
Asset VaR 3.22 4.00 4.05 423 3.49 2.82
(0.83) (1.11) (1.32) (0.89) (0.96) (0.49)
Insurance Firms Insurance Industry Index Samsung Life Hanhwa  Mirae Asset Life Lotte DB
1.61 1.19 1.19 - 0.84 1.08
CoVaR (0.63) (0.50) (0.47) - (0.49)  (0.45)
2.10 242 2.99 - 2.52 3.76
Asset VaR (0.46) (0.65) (0.79) - (046)  (0.73)

Note: Figures in the table represent the average value, and () represents the standard deviation.

event, the difference in ACoVaR between the securities industry and the banking
sector decreased significantly compared to the periods of the Global Financial Crisis
and the European Sovereign Debt Crisis. As indicated in Table 9, during the COVID-
19 Crisis, the average ACoVaR of many securities firms relative to banks was higher
than that of specific banks. This suggests that during the COVID-19 Crisis and the
margin call period, the securities industry had a relatively more significant impact
on the overall risk of the financial system compared to the periods of the Global
Financial Crisis and the European Sovereign Debt Crisis.

This implication arises from the fact that during the Global Financial Crisis and
the European Sovereign Debt Crisis, the average ACoVaR of securities firms relative
to banks was lower, suggesting that during the COVID-19 Crisis and the margin call
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TABLE 9 —ACo0OVaR AND ASSET VaR BY EACH INDUSTRY
AND FIRM DURING THE COVID-19 CIrisis (JAN. 2020 ~ JUN. 2020)

Banks Bank Industry Index Shinhan KB Hana Woori IBK

CoVaR 3.31 3.03 2.82 2.80 2.62 2.95
(1.69) (1.62) (1.50) (1.49) (1.58) (1.56)

4.24 4.36 4.63 4.98 3.93 4.17
Asset VaR (1.62) (1.53) (1.84) (1.97) (137 (171
Securities Firms Securities Industry Index Mirae Asset NH Korea-Investment Samsung Meritz

CoVaR 3.12 2.77 2.79 2.50 2.75 2.28
(1.70) (1.56) (1.54) (1.41) (1.42) (1.51)

451 5.53 4.71 5.72 4.49 4.93
Asset VaR @2.17) (2.91) (1.96) (2.66) Q24)  (251)

Insurance Firms Insurance Industry Index Samsung Life Hanhwa  Mirae Asset Life Lotte DB

CoVaR 2.88 2.39 2.11 1.05 1.68 1.94
(1.53) (1.22) (1.18) 0.67) (1.28) (1.28)

3.70 4.27 5.96 4.01 5.08 5.10
Asset VaR (1.66) (2.29) (3.38) (2.21) (2.10)  (1.56)

Note: Figures in the table represent the average value, and () represents the standard deviation.
TABLE 10—A CoVaR AND ASSET VAR BY EACH INDUSTRY
AND FIRM DURING THE MARGIN CALL SHOCK IN MAR. 2020

Banks Bank Industry Index Shinhan KB Hana Woori IBK

CoVaR 4.93 4.53 4.24 4.19 4.94 4.42
(2.11) (2.04) (1.93) (1.93) (2.29) (1.97)

5.29 5.14 5.58 5.76 5.69 5.50
Asset VaR (1.92) (1.61) (2.20) 232) 215  (2.29)
Securities Firms Securities Industry Index Mirae Asset NH Korea-Investment Samsung Meritz

CoVaR 475 4.30 4.26 3.92 4.08 3.75
(2.12) (1.96) (1.93) (1.74) (1.76) (1.90)

Asset VaR 5.73 6.90 5.71 6.58 5.23 7.41
(2.90) (3.96) (2.49) (3.21) (2.94) (4.42)

Insurance Firms Insurance Industry Index Samsung Life Hanhwa  Mirae Asset Life Lotte DB

CoVaR 4.41 3.77 3.52 1.78 3.00 3.12
(1.96) (1.52) (1.48) 0.97) (1.59) (1.76)

4.60 6.51 7.73 6.15 6.61 6.21
Asset VaR (1.91) (2.76) (3.84) (3.15) @759 @11

Note: Figures in the table represent the average value, and () represents the standard deviation.

period, the securities industry had a more pronounced influence on the financial
system, potentially due to factors such as margin calls on overseas assets underlying
ELS products and securities firms’ foreign currency liquidity shortages, which
contributed to increased rollover risks and short-term interest rate spikes during the

initial phase of the COVID-19 Crisis.

C. Analysis of the impact of ELS (equity-linked securities) on systemic risk

In the following section, we analyze the impact of ELS (equity-linked securities)
issuance on CoVaR (conditional value-at-risk) by means of fixed-effects regression,
as represented by the equation below. The specific regression model is as follows:
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ACoVaR,, = o+ BLN(ELS,, +1)+ 3, Asset , +f3,Capital Ratio,, + y X,
+ fixed effect +&;,

The control variables included in the model are macroeconomic factors,
specifically the Korean base interest rate, the U.S. base interest rate, the Korean
Consumer Price Index (CPI), and gross domestic product (GDP).

In this section, we estimate the change in conditional value-at-risk (ACoVaR)
based on weekly stock returns. The outstanding balance of ELS (equity-linked
securities) issuance is also examined on a weekly basis, while asset, capital ratio and
macroeconomic control variables are considered on a quarterly basis. To align the
periods of the dependent variable (ACoVaR) and the independent variable
(outstanding balance of ELS issuance), ACoVaR was estimated using weekly stock
returns in the fixed-effects regression model.

The analysis spans multiple periods, including three crisis intervals and two non-
crisis intervals. Specifically, the crisis periods are the (1) Global Financial Crisis, (2)
European Sovereign Debt Crisis, and (3) COVID-19 Crisis. The non-crisis intervals
are the (4) Post-Global Financial Crisis to the Pre-European Sovereign Debt Crisis
and the (5) Post-European Sovereign Debt Crisis to the Pre-COVID-19 Crisis.

Tables 11 and 12 present the descriptive statistics for ACoVaR and the outstanding
balance of ELS issuance across these analysis periods. As observed in earlier
estimations of ACoVaR using daily data, the magnitude of ACoVaR was highest
during the Global Financial Crisis, followed by the COVID-19 Crisis and the
European Sovereign Debt Crisis, in descending order.

Table 13 presents the results of the fixed-effects regression analysis across
different time periods. The analysis reveals that the increase in ELS issuance had a
significant impact on the increase in ACoVaR during each of the three crisis periods.
Additionally, during the periods prior to the European Sovereign Debt crisis and
before the COVID-19 Crisis, i.e., the Post-Global Financial Crisis, I did not find a

TABLE 11—SUMMARY STATISTICS OF ACOVaR BY EACH REGRESSION ANALYSIS PERIODS

Period Mean  Standard Deviation = Max Min
(D Global Financial Crisis (Oct. 2008 ~ Jun. 2009) 1.37 0.52 3.13 0.41
(2 European Sovereign Debt Crisis (Apr. 2010 ~ Mar. 2012)  0.70 0.26 2.25 0.28
(3 COVID-19 Shock (Feb. 2020 ~ Apr. 2020) 0.96 0.38 1.90 0.33
@ Between (D and @ 0.78 0.34 1.95 0.28
(5) Between 2 and ® 0.54 0.14 1.21 0.20

TABLE 12—SUMMARY STATISTICS OF ELS BY EACH REGRESSION ANALYSIS PERIODS

Period Mean Standard Deviation Max Min
(D Global Financial Crisis (Oct. 2008 ~ Jun. 2009) 1.24 1.23 4.32 0.02
(@ European Sovereign Debt Crisis (Apr. 2010 ~ Mar. 2012) 0.88 0.94 5.57 0.00
(® COVID-19 Shock (Feb. 2020 ~ Apr. 2020) 2.63 2.40 7.70 0.01
@ Between (D and @ 0.85 0.86 3.74 0.01

(5 Between @2 and 3 2.30 2.46 12.16 0.00
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TABLE 13—EFFECT OF ELS OUTSTANDING ON ACoVaR

(1) 2 (3) 4) )
Variables Global European COVID-19 Period Period
Financial =~ Sovereign Debt Shock between between
Crisis Crisis (1) and (2) (2) and (3)
. 1.802%%* 0.263%%* 1.205%%* 0.239 -0.002
Ln (ELS outstanding + 1) (0.493) (0.000) (0.207) (0.170) (0.003)
-0.010 0.001%%* 0.004+++ 0.015%%x -0.000%*
Total assets (Trm KRW) (0.027) (0.000) (0.000) (0.001) (0.000)
Caital/asset ratio 0.062%** 0.348%%* 3.022%%* 1.400%* 0.254 %%+
P (0.013) (0.111) (0.087) (0.610) (0.005)
. 0.618%** 0.021%%* 0.236%** 1.804%** 0.006*
0,
Bank of Korea policy rate (%) (0.044) (0.003) (0.018) (0.051) (0.004)
Fed policy rate (%) 1,361 %% 0.162%%* -0.595% % 1.994++ 0.019%%x
poliey o (0.095) (0.035) (0.006) (0.366) (0.002)
GDP growth of South Korea ~ -0.309%%* 0.017%%* 0.040%++ 0.000 -0.024 %%+
(YoY, %) (0.050) (0.002) (0.002) (0.006) (0.001)
Consumer Price Index of South 0.205%** 0.021** 0.000 0.313%*%** -0.020%**
Korea (YoY, %) (0.010) (0.009) 0 (0.043) (0.005)
Firm Fixed Effect (0]
Observation 623 1841 234 624 7,328

Note: *, ** and *** represent significance at the 10%, 5%, and 1% levels, and () is the standard error.

significant influence of ELS issuance on ACoVaR through the regression analysis.
Similar results were obtained when varying the number of control variables in the
model (see Tables A1-A3). Furthermore, to conduct a robustness check, I estimated
systemic risk based on MES and performed a fixed-effects regression analysis as
well (see Tables 14 and A4- A6).

The impact of the outstanding balance of equity-linked securities (ELS) on
ACoVaR was greatest during the Global Financial Crisis, followed by the COVID-
19 Crisis and the European Sovereign Debt Crisis in decreasing order. Specifically,
during the Global Financial Crisis, a 1% increase in the outstanding balance of ELS
issuance led to an approximate increase of 0.018 percentage points in ACoVaR, with
this estimate being statistically significant. Considering that the average ACoVaR for
the securities firms analyzed during the Global Financial Crisis was 1.37% and that
the average ELS outstanding amount was 1.24 trillion won with a standard deviation
of 1.23 trillion won, the volatility of ELS issuance was high, and its impact on
systemic risk was significant. For instance, if the outstanding balance of ELS issued
by securities firms increased by 10% during the Global Financial Crisis, ACoVaR
would rise by 0.18 percentage points, which is approximately 13% of the average
ACoVaR at that time. Meanwhile, during the European Sovereign Debt Crisis and
the COVID-19 Crisis periods, a 1% increase in the ELS outstanding balance resulted
in increments of 0.003 and 0.012 percentage points in ACoVaR, respectively, and
these estimates are also statistically significant.

Furthermore, as part of a robustness check, I estimated systemic risk based on
MES and conducted the same fixed-effects regression analysis (see Table 14). The
analysis results indicated that during crisis periods, the impact of ELS issuance on
MES was notably significant.
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TABLE 14—EFFECT OF ELS OUTSTANDING ON MES

(1) 2 (3) “4) (5)
Variables Global European COVID-19 Period Period
Financial ~ Sovereign Debt Shock between between
Crisis Crisis (1) and (2) (2) and (3)
. 2.027%%* 0.234%* 5.152%%% 0.056%%* -0.043*
Ln (ELS outstanding) (0.078) (0.103) (0.869) (0.009) (0.025)
-0.080 0.005 -0.065 0.039%%* -0.000
Total assets (Trm KRW) (0.136) (0.004) (0.050) (0.005) (0.000)
Canital/asset ratio 12.320%+ 8.458%** 73.069%%* 3.625%%* 3,057 %%
P (5.493) (0.140) (5.492) (1.030) (0.953)
. 1.512%* -0.009 -4.205% %% 3.369%%* 0.218
0,
Bank of Korea policy rate (%) (0.666) (0.221) (0.483) (0.713) (0.181)
Fed policy rate (%) 2.318%%x 1.663 1.413%%x -1.734% -0.335%%
policy ° (0.654) (1.506) (0.022) (0.891) (0.122)
GDP growth of South Korea -0.159 -0.152%+ -0.149%%x J0.075%k% 0.030%x
(YoY, %) (0.691) (0.067) (0.040) (0.009) (0.028)
Consumer Price Index of South 0.715%** 0.087*** 0.000 0.289%%*%* -0.141%**
Korea (YoY, %) (0.026) (0.008) 0 (0.001) (0.029)
Firm Fixed Effect (0]
Observation 623 1,783 234 624 7,259

Note: *, ** and *** represent significance at the 10%, 5%, and 1% levels, and () is the standard error.

VI. Conclusion

I use the widely recognized system risk analysis method, ACoVaR, to investigate
the systemic risk within the banking and non-banking sectors (specifically, securities
firms and insurance companies) in South Korea. Additionally, I examine the impact
of financial institutions’ issuance of equity-linked securities (ELS) on systemic risk
as measured by ACoVaR.

The findings of this paper reveal that systemic risk in both the banking and non-
banking sectors increased substantially during global financial crises, specifically
the Global Financial Crisis, the European Sovereign Debt Crisis, and the COVID-19
pandemic. Although the banking sector exhibited a higher level of systemic risk
compared to the securities and insurance sectors, the inter-sector systemic risk
differentials varied across these crises. Notably, during the March 2020 margin call
crisis, the disparity in systemic risk between the banking and securities sectors
decreased significantly when compared to that during previous crises, indicating the
heightened impact of the securities sector on the overall financial system’s risk.

Furthermore, the findings demonstrate that an increase in the outstanding balance
of ELS issuance by financial institutions is associated with an increase in ACoVaR,
particularly during the three crisis periods and during a significant drop in the Hang
Seng Index. These findings emphasize the growing importance of monitoring and
enhancing supervisory measures concerning systemic risk in the non-banking sector
in South Korea.

In light of these results, it is evident that South Korea’s macroprudential management
and regulatory framework should adapt to the increasing significance of non-banking
institutions. Vigilant monitoring and regulatory measures aimed at controlling
systemic risk within the non-banking sector are essential components of the
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framework to maintain financial stability.

A potential avenue for future research related to this study could involve exploring
the utilization of market-based systemic risk measures such as ACoVaR in the
macroprudential management and supervision of non-banking institutions.
Specifically, one could consider research on incorporating market-based systemic
risk measures into an assessment of the systemic importance of financial institutions.

Currently, the selection of systematically important financial institutions (SIFIs),
including banks and bank holding companies, relies on indicator-based criteria.
These criteria are used to select institutions for mandatory additional capital
requirements. Indicator-based criteria involve assessing the systemic importance of
financial institutions by selecting relevant indicators and assigning fixed weights to
calculate scores for each bank or bank holding company.

However, this approach may have limitations when used to capture changing
market dynamics and information. Using market-based systemic risk measures such
as ACoVaR could complement indicator-based criteria and enhance the monitoring
of the systemic importance of both banking and non-banking financial institutions.
By incorporating market-based systemic risk measures, policymakers could better
assess the impact of these institutions on the overall downside risk of the financial
system, potentially leading to more effective regulatory and supervisory policies.

Furthermore, future research could explore appropriate liquidity metrics and
liquidity ratios for monitoring foreign exchange (FX) liquidity in securities firms,
considering both ELS issuance and their hedging activities. Since the margin call
crisis, authorities have introduced measures to enhance FX liquidity management in
non-bank financial institutions, including strengthening FX liquidity ratios and
conducting FX stress tests. Research in this area could aim to identify the most
suitable liquidity indicators and ratios that take into account ELS issuance and
hedging, potentially leading to more efficient policy measures.

Additionally, considering the various interconnections between banking and non-
banking sectors, there could be research on systemic risk analyses and
macroprudential monitoring methods that account for the associated linkages.
Presently, the government and the central bank in South Korea utilize stress testing
models based on financial institutions’ interbank networks when conducting a
financial stability analysis. Securities firms that issue ELS and engage in hedging
activities may establish links with other capital market participants through overall
holdings and short-term borrowing in financial markets. Reflecting the
characteristics of non-bank financial institutions, research could explore the
development of systemic risk analysis and stress testing models based on financial
institutions’ debt networks to consider these interconnections more comprehensively.

Lastly, it would be worthwhile to consider research into the impact of non-bank
financial institutions, such as money market funds (MMFs) and collective
investment schemes, and their behavior on the financial markets. Recently in the UK,
there was a threat to financial stability due to a surge in government bond yields
stemming from liability-driven investment (LDI) activities. To address this, the Bank
of England intervened by purchasing government bonds to stabilize yields and
restore financial stability.

Research in this area could investigate how the behavior and activities of non-
bank financial institutions, including MMFs and investment schemes, influence
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financial stability. Understanding the dynamics between these institutions and the
broader financial markets, particularly during periods of market stress or unexpected
events, can provide insights into potential vulnerabilities and systemic risks. This
research can be valuable for policymakers and regulators to develop more effective
measures to safeguard financial stability in the face of evolving market dynamics
and behaviors.
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APPENDIX

As an additional robustness check, I utilized a hierarchical fixed-effects panel
regression model, as described in this section.

TABLE A1—HIERARCHICAL REGRESSION ANALYSIS ON ACoVaR DURING
THE GLOBAL FINANCIAL CRIisIS PERIODS (OCT. 2008 ~ JuN 2009)

Variables Dependent Variable : ACoVaR
TI31¥** T AI2%%* 7 0T6¥**  6.822%%k  5.503%kk 3103k ].802%**
(0.642) (0.655) (0.610) (0.685) (0.532) (0.548) (0.555)

Ln (ELS outstanding + 1)

-0.030%%  0.004 0.006 0002 0010  -0.010
Total assets (Trn KR
otal assets (Tm KRW) 0.013)  (0.013)  (0.013)  (0.010)  (0.010)  (0.009)
Canital/asset ratio 6.951%F%%  6.744%%%  4.509%%% 0,680 0.062
P 0.708)  (0.753)  (0.589)  (0.672)  (0.650)
Bank of Korea policy rate 0.015 0.724%%*  (0.638***  (0.618***
(%) 0.018)  (0.038)  (0.036)  (0.035)
JLA43%FE ] 276%F% ] 361 %%
1 0,
Fed policy rate (%) 0.071)  (0.068)  (0.066)
GDP growth of South L0.621%%% 0.309% %
Korea (YoY, %) 0.062)  (0.073)
Consumer Price Index of 0.205%**
South Korea (YoY, %) (0.028)
Firm Fixed Effect
Observations 623 623 623 623 623 623 623

Note: *, ** and *** correspondingly represent significance at the 10%, 5%, and 1% levels, and () is the standard error.

TABLE A2—HIERARCHICAL REGRESSION ANALYSIS ON ACoVaR DURING
THE EUROPEAN SOVEREIGN DEBT CRISIS (APR. 2010 ~ MAR. 2012)

Variables Dependent Variable : ACoVaR
0.452%%% 0 477***  0.480%**  0.263***  (.264***  (0.246%**  (.263%**
(0.036) (0.038) (0.038) (0.048) (0.048) (0.050) (0.050)

Ln (ELS outstanding + 1)

-0.001**  -0.001**  -0.002*** -0.002*** -0.002*** -0.001***
Total assets (T KRW) 0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Capital/asset ratio -0.448 0.268 0.261 0.313 0.348
(0281)  (0.293)  (0.294)  (0.297)  (0.297)
Bank of Korea policy rate 0.103***  0.101***  0.063* 0.021
(%) (0.014)  (0.014)  (0.033)  (0.039)
. 0.250 0.199 0.162
Fed policy rate (%) (0.433) (0.435) (0.435)
GDP growth of South -0.012 -0.017*
Korea (YoY, %) (0.009)  (0.010)
Consumer Price Index of 0.021*
South Korea (YoY, %) (0.011)
Firm Fixed Effect (¢}
Observations 1,841 1,841 1,841 1,841 1,841 1,841 1,841

Note: *, ** and *** correspondingly represent significance at the 10%, 5%, and 1% levels, and () is the standard error.



48 KDI Journal of Economic Policy FEBRUARY 2024

TABLE A3—HIERARCHICAL REGRESSION ANALYSIS ON ACOVaR DURING
COVID-19 Crisis (FEB. 2020 ~ APr. 2020)

Dependent Variable : ACoVaR
5.450%%*  5007***  4.925%**  ],059%**  (.974%**  1.205%*%*  1.205%**
(0.711) (0.707) (0.704) (0.363) (0.256) (0.229) (0.229)

Variables

Ln (ELS outstanding + 1)

0.022%%%  0.023***  0.001 0.001  0.004*  0.004*
Total assets (Trn KRW
otal assets (Tm KRW) 0.007)  (0.007)  (0.004)  (0.002)  (0.002)  (0.002)
Canital/asset ratio 15.458%% 4498  -4.488*  3.022 3.022
P (6953)  (3378) (2377)  (2329)  (2.329)
Bank of Korea policy rate -1.203%%% - 0.409%**  0.236%*  0.236**
(%) 0.044)  (0.114)  (0.104)  (0.104)
L0.596%F* 0.595%F% _0.595%%+
1 0,
Fed policy rate (%) 0.040)  (0.036)  (0.036)
GDP growth of South 0.040%**  0.040%***
Korea (YoY, %) (0.005)  (0.005)
Consumer Price Index of 0.000
South Korea (YoY, %) O
Firm Fixed Effect (0)
Observations 234 234 234 234 234 234 234

Note: *, **, and ***correspondingly represent significance at the 10%, 5%, and 1% levels, and ( ) is the standard error.

TABLE A4—HIERARCHICAL REGRESSION ANALYSIS ON MES DURING
THE GLOBAL FINANCIAL CRISIS PERIODS (OCT. 2008 ~ JUN 2009)

Dependent Variable : MES
Ln(ELS outstanding + 1) 6.413%**  5033%¥* 4 758%** 3 D3kkk 3 ()75¥*k* D 633FkE D (27**
n outstandin
" & (1.036) (1.017) (0.971) (0.941) (0.922) (0.921) (0.928)

Variables

0384%%% 0216%** 0066  -0.060  -0.088  -0.080

Total assets (Trn KRW) 0.072)  (0.071)  (0.070)  (0.068)  (0.068)  (0.067)
Canital/asset ratio 33.970%%%  24.142%%% 20.757%%*  12.501%%%  12.329%%x
P (3.959)  (3.952)  (3.919)  (4506)  (4.463)

0.715%k%  [914%kx [ 615%k% ] 5]0%kx
0.088)  (0243)  (0255)  (0.254)

. 2.492%%  D.022%KE ) 3]gH
Fed policy rate (%) (0471)  (0485)  (0.487)
1.436%%% 20,159

Bank of Korea policy rate
(%)

GDP growth of South
Korea (YoY, %) (0.403) (0.534)
Consumer Price Index of 0.715%**
South Korea (YoY, %) (0.199)
Firm Fixed Effect (0]
Observations 623 623 623 623 623 623 623

Note: *, ** and *** correspondingly represent significance at the 10%, 5%, and 1% levels, and () is the standard error.
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TABLE A5—HIERARCHICAL REGRESSION ANALYSIS ON MES DURING
THE EUROPEAN SOVEREIGN DEBT CRISIS (APR. 2010 ~MAR. 2012)
Variables Dependent Variable : MES
. 0.512%**  0.481%**  (0.491%**  (.237***  (.239%**  (.224***  (.234***
Ln (ELS outstanding + 1)
(0.043)  (0.044)  (0.044)  (0.048)  (0.048)  (0.048)  (0.048)
0.011***  0.011***  0.005** 0.005** 0.004* 0.005**
Total ts (Trn KR
otal assets (Tm KRW) 0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Capital/asset ratio 4.960%**  8,024%**  7972%** g 19Fkk* g 45Q***
P (1267)  (1253)  (1.253)  (1.252)  (1.259)
Bank of Korea policy rate 0.621%**  0.610%** 0.164 -0.009
(%) (0.055)  (0.055)  (0.146)  (0.175)
2.327 1.827 1.663
1 0,
Fed policy rate (%) (1.875)  (1.876)  (1.877)
GDP growth of South -0.126%**  -(0.152%**
Korea (YoY, %) (0.038) (0.041)
Consumer Price Index of 0.087*
South Korea (YoY, %) (0.048)
Firm Fixed Effect (¢}
Observations 1,783 1,783 1,783 1,783 1,783 1,783

Note: *, ** and *** correspondingly represent significance at the 10%, 5%, and 1% levels, and () is the standard error.

TABLE A6—HIERARCHICAL REGRESSION ANALYSIS ON MES DURING

COVID-19 Crisis (FEB. 2020 ~ Apr. 2020)

Variables

Dependent Variable : MES

Ln (ELS outstanding + 1) 26.041%*%% 25404%** 23 732%**  §33%*k*  573pwkk 5 5)wkk 5 5%k
n outstandin
u ¢ (2835)  (2727)  (1.540)  (1.516)  (1517)  (1.517)
0.101* 0.117** -0.052%%* -0.052*%*  -0.065**  -0.065%*
Total ts (Trn KRW
otal assets (Tm KRW) (0.053)  (0.050)  (0.026)  (0.026)  (0.026)  (0.026)
Canital/asset ratio 232.880%*** 101.124*** 101.320*** 73.069*** 73.069***
P (49306)  (25392)  (24.828) (27.092)  (27.092)
Bank of Korea policy rate -8.608*** -4 8RTHEE 4 205%*F  4205%**
(%) 0344)  (1.184)  (1.203)  (1.203)
-1.393%** 1 413%*%* ] 4]13%**
F li te (¢
ed policy rate (%) (0.425) (0.420) (0.420)
Consumer Price Index of -0.149**  -0.149**
South Korea (YoY, %) 0.061)  (0.061)
GDP growth of South 0.000
Korea (YoY, %) O
Firm Fixed Effect (0]
Observations 234 234 234 234 234 234

Note: *, ** and *** correspondingly represent significance at the 10%, 5%, and 1% levels, and () is the standard error.
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Effects of Intellectual Property Rights Protection on
Services Export Diversification in Developing Countries’
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The effects of the betterment of enforced intellectual property rights (IPRs)
provisions on services export diversification are investigated. The analysis
used an unbalanced panel dataset of 76 developing countries over the
period of 1970-2014. The empirical analysis is based on the feasible
generalized least squares estimator. It suggests that the implementation of
weaker IPR protection fosters services export diversification in less
developed countries (i.e., those whose real per capita incomes are less than
US$ 1458.60), including those with a low level of export product upgrading.
Conversely, in relatively advanced developing countries (countries whose
real per capita income exceeds US$ 3356.80), including those with high
levels of export product upgrading, the implementation of stronger IPR
laws induces greater services export diversification. Finally, the analysis
revealed the existence of a non-linear relationship between IPR protection
and services export diversification. The implementation of stronger
intellectual property laws spurs services export diversification in countries
with high degree of IPR protection, especially when IPR protection exceeds
a certain level, recorded here as having a score of 1.197. In contrast, in
countries with weaker IPR protection, in particular those with IPR
protection levels that score less than 0.915, it is rather the implementation
of weaker intellectual property laws that promotes services export
diversification.
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I. Introduction

Does the strengthening of intellectual property rights (IPRs) systems contribute to
enhancing services export diversification? The present study aims to address this
question, which, to the best of our knowledge, has received little attention in the
literature.

The importance of services exports for economic growth and development has
now been well established in the literature (e.g., Hoekman, 2017; Hoekman and
Shepherd, 2017; Kong et al., 2021; Lanz and Maurer, 2015). Interestingly, a recent
study has provided empirical evidence that exporting a wide range of services items
across different services sectors (including both traditional and modern services'), as
well as exporting sophisticated services items, are strongly beneficial for economic
growth. This provides policymakers with new avenues for promoting economic
growth and development (e.g., Anand et al., 2012; Gnangnon, 2021a; Mishra et al.,
2011; Stojkoski et al., 2016).

In the meantime, the process of global diffusion and the strengthening of
intellectual property rights (IPRs) systems that followed the entering into force of
the Trade-Related Aspects on Intellectual Property Rights (TRIPS) Agreement? on
January 1%, 1995, has led to a rich body of literature® on the economic effects of
changes in IPRs. The global transformation of IPR standards is underpinned by the
theoretical hypothesis that the strengthening of IPRs systems will provide incentives
to innovate and, in this way, to promote economic growth and development. In
reality, the effectiveness of IPRs in achieving higher economic growth and
development has been the subject of a much debate in both policy and academic
circles (e.g., Chang, 2001; Dinopoulos and Segerstrom, 2010; Eicher and Garcia-
Penalosa, 2008; Gould and Gruben, 1996; Hudson and Minea, 2013; Kim et al.,
2012; Lorenczik and Newiak, 2012).

Specifically, the effects of IPRs on international trade are ambiguous (e.g.,
Grossman and Helpman, 1990; Grossman and Lai, 2004; Helpman, 1993; Maskus
and Penubarti, 1995). In one study by Maskus and Penubarti (1995), for example,
IPR systems were found to have ambiguous effects on international trade. The
strengthening of IPRs can increase firms’ market power and encourage them to
engage in monopolistic behavior, thereby increasing prices and reducing sales. On
the other hand, stronger IPRs can provide incentives to export patentable goods to

'There is no clear distinction between traditional and modern services in the literature. For example,
Eichengreen and Gupta (2013a) consider that “traditional services” include trade and transport, tourism, financial
services and insurance, while “modern services” encompass communications, computer, information, and other
related services. According to Sahoo and Dash (2017), traditional services include transport and travel services,
while modern services encompass transportability and tradability, financial services, insurance, business processing
and software services.

>The TRIPS Agreement is one of the founding agreements of the World Trade Organization (WTO). It sets out the
minimum standards of intellectual protection to be provided by WTO members in the following fields: copyright and related
rights; trademarks, including service marks; geographical indications; industrial designs; patents, including the protection of new
varieties of plants; the layout-designs of integrated circuits; and undisclosed information, including trade secrets and test data.
Further information on the TRIPS Agreement can be found online at: https:/www.wto.org/english/tratop_e/trips_e/trips_e.htm
and https://www.wto.org/english/tratop_e/trips_e/ta_docs_e/modules]_e.pdf

3See for example Dinopoulos and Segerstrom (2010), Eicher and Garcia-Pefialosa (2008), Hudson and Minea
(2013), Kim et al. (2012), or Panda et al. (2020). See also the literature reviews provided by Hassan et al. (2010),
Mrad (2017), and Park and Lippoldt (2008).
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countries with stronger intellectual property protection, as the risk of imitation in
such countries is low. Building on models of dynamic general equilibrium with two
regions (‘north’ and ‘south’), where the north innovates and the south imitates
technologies invented in the north, Helpman (1993) posited four channels through
which IPRs can influence trade between countries: terms of trade, inter-regional
allocations of manufacturing, product availability, and research and development
(R&D) investment patterns. In addition to the empirical literature on the effects of
IPRs on international trade, including on export and import flows*, other works have
investigated the effect of IPRs on certain aspects of export product upgrading,
including export product diversification and export product quality improvement
(e.g., Campi and Duenas, 2016; Dong et al., 2022; Glass and Wu, 2007; Gnangnon
and Moser, 2014; Liu ef al., 2021; Ndubuisi and Foster-McGregor, 2018; Song et al.,
2021). However, we are not aware of a study that has investigated the relationship
between changes in IPRs and services export diversification.

The General Agreement on Trade in Services® (GATS) has provided no specific
definition of “a service” but has defined four different modes of services trade (see
Article I:2 of the GATS) in light of the intangible nature of many services products.
These are the cross-border supply of services (mode 1), consumption abroad (mode
2), the commercial presence (mode 3), and the presence of natural persons (mode 4).

The link between IPRs and innovation in the goods sector has been the subject of
important research (e.g., Chen and Puttitanun, 2005; Naghavi and Strozzi, 2015;
Sweet and Maggio, 2015). Innovation is important and prevalent in both the goods
and services sectors (e.g., Peters, 2009; Zahler et al., 2014). Therefore, one could
question the relevance of protecting innovation in the services sector, as has been the
case in the goods sector. In this regard, research such as that by Maskus (2008) has
emphasized the need for IPR protection in sectors such as information technology,
the internet, digital entertainment, and financial services, as these sectors have
engaged in significant innovation. However, to the best of our knowledge,
researchers have not investigated whether IPR protection stimulates the
diversification of services export items.

The present paper aims to fill this void in the literature by building on recent
works® on the macroeconomic determinants of services export diversification in an
effort to examine the effects of strengthening IPR protection on services export
diversification. We argue that stronger IPRs would affect services export
diversification through the corresponding effects on innovation.

The empirical exercise here uses the two-step system generalized method of
moments (GMM) estimator, with empirical support for the hypothesis that the
betterment of enforced IPRs contributes significantly to enhancing services export
diversification, in particular when enforced IPR protection reaches relatively high
levels. Additionally, the strengthening of IPR protection induces greater services
export diversification, and this effect is greater in advanced countries than in
relatively less advanced economies.

4See for example Branstetter et al. (2011), Delgado et al. (2013), Falvey et al. (2009), Ivus and Park (2019),
Panda et al. (2020), and Yang and Maskus (2009).

’See online at: https://www.wto.org/english/docs_e/legal e/26-gats.pdf

®These studies include Anand et al. (2012), Eichengreen and Gupta (2013a), Gnangnon (2020a; 2020b; 2021b;
2021c; 2021d; 2021e; 2021f), and Sahoo and Dash (2017).
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In the remaining part of the analysis, Section II provides a theoretical explanation
underpinning the effect of IPRs on services export diversification. Section III presents
the empirical strategy, and section IV interprets empirical outcomes. Section V
concludes the paper.

I1. Theoretical considerations

This paper postulates that the implementation of stronger intellectual property
laws would affect services export diversification through a positive innovation
effect. The initial discussion focuses on the issue of innovation in the services sector
(Section II. A), after which the paper explores how IPR protection could affect
services export diversification through the innovation channel (Section II. B).

A. On the importance of innovation in the services sector

While the prevalence of innovation in the goods (including manufacturing) sector
and the link between IPRs and innovation in the goods sector are well documented
in the literature,’ innovation in the services sector (and the effect of IPRs on
innovation in this sector) has received less attention (e.g., Love and Mansury, 2007,
Pires et al., 2008; Zahler et al., 2014).

Love and Mansury (2007) documented how new services introduced via
innovation occur through external linkages, particularly with customers, suppliers,
and strategic alliances, as well as through both the presence of a highly qualified
workforce and an unqualified workforce. Pires et al. (2008) used firm-level data to
compare innovative activities in the various manufacturing and services sectors in
Portugal, showing statistically that service firms do not underperform manufacturing
firms in terms of innovation. Additionally, the highest performing service sectors
(e.g., financial services) are as innovative as the highest performing manufacturing
sectors (high-technology manufacturing). Zahler et al. (2014) used firm-level data
on the manufacturing and services sector for Chile to compare manufacturing and
tradable services from a joint trade and innovation perspective. Their analysis has
revealed interesting findings, showing that manufacturing firms tend to have a much
higher propensity to export than services firms but that services firms that do export
are not necessarily much larger than non-exporters. While exporters tend to be more
skill-intensive than non-exporters, the export skills premium in the services sector is
greater than that in the manufacturing sector. While services firms are as innovative
as manufacturing firms in terms of both the inputs and outputs of innovative
activities (this is in line with the findings by Pires et al., 2008), services firms tend
to rely relatively more on non-technological forms of innovation than manufacturing
firms. Non-technological forms of innovation include innovations in product design
and organizational management in production, the work environment, or the
management structure of the firm, while ‘technological’ innovation refers to the
introduction of new products or processes in the market, and expenditures related to

See for example, Akiyama and Furukawa (2009), Briiggemann et al. (2016), Chen and Puttitanun (2005),
Naghavi and Strozzi (2015), Papageorgiadis and Sharma (2016), and Sweet and Maggio (2015).
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R&D, physical equipment acquisitions and training related to these factors (see
Zahler et al., 2014, p.954). On another note, in both the manufacturing and services
sectors, exporters exhibit higher innovation performance than non-exporters, and
within each group of exporters and non-exporters, services firms have a higher
propensity to innovate than manufacturing firms.

Using data from German manufacturing and service firms, Peters (2009) indicated
the presence of path-dependence in innovation, both in the manufacturing and
services sector, as past innovation experience positively drives current innovation in
both manufacturing and service sector firms. Nevertheless, persistence is less
prevalent and state-dependent effects are less pronounced in the services sector than
in the manufacturing sector. The author has concluded that the implications of the
presence of state dependence in innovation behavior are that innovation-stimulating
policy programs open up potential long-lasting effects.

A relatively nascent strand of the literature has emphasized the link between IPRs
and services innovation. For example, Miles et al. (2000) underlined the fact that
many service firms do not patent, as the patent system often deals with more tangible
innovations. Noting that the intangible nature of many service innovations creates
challenges for IPRs systems, they discussed the management of knowledge,
innovation, and intellectual property in knowledge-intensive business services.
Maskus (2008) explored the different interrelationships between innovation in
service industries and the need for IPR protection, concluding that IPRs are of
increasing importance in sectors such as information technology, the internet, digital
entertainment, and financial services, as these sectors have brought forth significant
innovations. He also noted that [PR protection would be relevant in other services
sectors that have not made much use of IPRs but where innovations were emerging.
Bader (2008) stressed the importance of IPR protection for service innovations in
the financial services industry sector (the case of the reinsurance company Swiss was
studied). Battisti et al. (2014) used the Eurostat Fourth Community Innovation
Survey (CIS4) dataset on 17 service sectors across 18 countries, finding that radical
innovations are concentrated in the knowledge-intensive research and development
sectors. Interestingly, across all sectors, IPRs tend to be used by leading innovators
to protect their ideas and by service innovators to engage in international sales. Using
Japanese firm-level data, Morikawa (2014) found that while service firms have
shown fewer product innovations than manufacturing firms, the productivity of
innovative service firms is very high. At the same time, services firms tend not to
hold many patents (see also Miles et al., 2000), although their holding of trade secrets
is similar to that by manufacturing firms. In addition, patents and trade secrets
influence in the same way product innovations in both the manufacturing and the
service sectors, while trade secrets affect process innovations only for manufacturing
firms.

The relatively brief literature review provided in this section shows that stronger
intellectual property laws for services products can promote innovation and the
development of services exports while also enhancing services export
diversification. However, in the absence of data on indicators of services innovation
at the aggregate (macroeconomic) level, we postulate that regardless of the possible
effect of strengthening IPRs on services export diversification through the services
innovation channel, improved IPRs can affect services export diversification through
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export product upgrades, such as export product diversification, export product quality
improvements and greater economic complexity® (i.e., the export of sophisticated
products).

B. How could IPRs affect services export diversification
through the export product upgrading avenue?

In this section, we describe how IPR strengthening could affect services export
diversification through the channel of export product upgrading. First, this involves
an examination of the theoretical literature exploring how IPR strengthening affects
export product upgrading. Second, we discuss how export product upgrading affects
services export diversification.

Some works have considered how IPRs affect export product upgrading (e.g.,
Campi and Dueifias, 2016; Dong et al., 2022; Glass and Wu, 2007; Gnangnon and
Moser, 2014; Liu et al., 2021; Ndubuisi and Foster-McGregor, 2018; Song et al.,
2021). Glass and Wu (2007) developed a model where northern firms innovate to
improve the quality of existing products and may, later, shift production to the south
by engaging in foreign direct investment, with southern firms then possibly imitating
the products of multinationals. They showed empirically that stronger intellectual
property laws can reduce imitation and shift innovation away from improvements in
existing products toward the development of new products. Gnangnon and Moser
(2014) documented empirically that legal protections for minor and adaptive
inventions encourage the diversification of export products in both developed and
developing countries. Campi and Dueiias (2016) found (for the agricultural sector)
that the strengthening of IPRs has, inter alia, exerted a negative effect on the
intensive margin of agricultural trade and a positive impact on the extensive margin
of agricultural trade. Ndubuisi and Foster-McGregor (2018) established empirically
that stronger intellectual property laws promote exports at extensive margins. Dong
et al. (2022) used firm-product level data from Chinese exporters and city-level data
on IPR protection to test empirically the effect of IPRs on export product quality.
This effect was expected to materialize through strengthened R&D inputs, new
product development, and mitigated financial constraints. The authors showed that
the betterment of de facto IPRs contributes to enhancing the upgrade of export
product quality, although this effect varies across geographic regions (it is not
statistically significant for certain regions). Song et al. (2021) investigated the effect
of domestic and foreign intellectual property rights (IPR) protection on quality
upgrading using firm-level data from China. They postulated that the effect of IPR
protection on firms’ export quality depends on whether the innovation-induced effect
- which promotes export product quality upgrading - dominates the threshold
induced effects, which inhibit quality upgrading. Their empirical analysis revealed
that the innovation channel dominates the threshold effects channel, as both domestic
and foreign IPR protection positively influence export quality upgrading. Liu et al.
(2021) found that the effects of patent protection on export quality upgrading depend

8The concept of “economic complexity” provides an indication of the information about the amount of
“productive knowledge” (i.e., the technical know-how/the set of capabilities) embedded in the productive structure
(and hence export structure of a country) (e.g., Hidalgo and Hausmann, 2009; Hausmann et al., 2013; Mishra et al.,
2020).
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on the technological stage of the country in question. Specifically, patent protection
helps to improve export product quality if an economy’s product quality is
sufficiently close to the world frontier level. On another note, in a recent study Sweet
and Maggio (2015) documented why a country’s level of economic complexity is a
better proxy of its level of innovation than traditional indicators such as the number
of patents granted or disbursements on research and development (R&D) - used to
measure the level of innovation in a country. Sweet and Maggio (2015) demonstrated
empirically that strengthening IPR systems generates a greater level of economic
complexity, which genuinely reflects a country’s level of innovative inputs.

This short literature review conveys the message that strengthening [PR protection
is likely to induce greater export product diversification and/or greater improvements
of export product quality, as well as a higher degree of economic complexity.

On the other hand, the strengthening of IPR protection is associated with greater
export product upgrading. First, as services are strongly embedded in manufactured
exports (e.g., Ceglowski, 2006; Jiang and Zhang, 2021; Kimura and Lee, 2006;
Lodefalk, 2014; Su et al., 2021), we can expect that the export of manufacturing
products, including those that are more sophisticated,” would reflect higher services
production by, for instance, through the introduction of new services during the
manufacturing production process. This expansion of services production can be
associated with the diversification of services exports at intensive margins (i.e., an
increase in the number of existing service items exported) or with the diversification
of services exports at extensive margins (i.e., the introduction of new service export
products).

Second, in a recent paper, Gnangnon (2022) provided empirical evidence that
greater economic complexity (as a measure of innovation input) is positively
associated with services export diversification. The paper builds on the theoretical
argument that countries that export increasingly complex products would likely
experience higher penetration in international markets for goods and develop a
network in such a market that could, in turn, be used to export a wide range of
services items. This argument is drawn from the “network effect” hypothesis
developed by Eichengreen and Gupta (2013b), which holds that a country with a
high penetration rate in goods markets would likely use the networks established in
these markets to export and eventually diversify its services export items.
Eichengreen and Gupta (2013b) and Sahoo and Dash (2014) provided empirical
support for this hypothesis. Building on the same arguments, Gnangnon and
Priyadarshi (2016) reported that greater export product diversification is associated
with a rise in commercial services exports by least developed countries. Gnangnon
(2020a) and others have reported that the diversification of export products fosters
the diversification of services exports, and Gnangnon (2021b) demonstrated
empirically that a higher manufactured export share in total exports induces greater
services export diversification. Taking a cue from the findings of work by Gnangnon
(2021a), it can be expected that innovation would enhance services export
diversification through its positive impact on export product diversification,
especially considering that Chen (2013) established that innovation (as measured by
patent counts) fosters export product diversification both at extensive margins (i.e.,

Exports of sophisticated manufacturing products can be associated with greater economic complexity.
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by increasing the number of products exported from a country) and at intensive
margins (i.e., by increasing the export value of each product from a country). As
export product diversification exerts a positive effect on services export
diversification (e.g., Gnangnon, 2020a), one can expect that innovation would
promote services export diversification through its positive impact on export product
diversification.

In a nutshell, while greater IPRs' protection encourages export product upgrading,
greater export product upgrading enhances services export diversification. We
therefore expect that improving IPRs would contribute to fostering services export
diversification through its effect of greater export product upgrading, i.e., greater
export product diversification, export product quality improvements and greater
economic complexity. Furthermore, given that the strengthening of IPR protection
increases with the development level (e.g., Auriol et al., 2023; Chu et al., 2014;
Hudson and Minea, 2013; Kim et al., 2012; Parello, 2008), one can expect that the
positive effect of IPR protection on services export diversification would be greater
in countries with higher development levels.

Against this backdrop, we postulate the following three hypotheses:

Hypothesis 1: The betterment of IPRs will foster the diversification of services
exports.

Hypothesis 2: The positive effect of the betterment of IPRs on services export
diversification will be greater in countries with higher development
levels.

Hypothesis 3: The positive effect of the betterment of IPRs on services export
diversification will be greater with a higher degree of export product
upgrading, including a greater level of export product diversification,
a better quality of export products, and a greater level of economic
complexity.

The next section will test these hypotheses empirically.
II1. Empirical strategy

This section initially presents the baseline model specification used to test the effect
of IPR protection on services export diversification empirically (Section III. A). Next,
we conduct a data analysis of key variables of interest, in particular the indicators of
enforced IPR protection and services export diversification (Section III. B). Third, we
present the econometric approach used in the analysis (Section III. C).

19As indicated later in the analysis, patent protection is based on patentee rights, which covers the duration of
patent protection relative to the international standard, subject matter that is patentable (or not unpatentable),
participation in international intellectual property rights agreements, the enforcement mechanisms available, and
how limited (or less restricted) the patenting exceptions are (such as any requirement to practice the invention or
license the patents to third parties) (see Park, 2008).
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A. Model specifications

To examine the effect of IPR protection on services export diversification, we
build on the recent works on the macroeconomic determinants of services export
diversification or the services export structure (e.g., Anand et al., 2012; Eichengreen
and Gupta, 2013a; Gnangnon, 2020a; 2020b; Gnangnon, 2021b; 2021c; 2021d;
2021e; 2021f; Gnangnon, 2022; Sahoo and Dash, 2017). Specifically, the baseline
specification includes the variable of interest “PRIE” along with its squared term, as
well as a set of control variables derived essentially from the previous works cited
above. These control variables are the real per capita income, denoted as “GDPC”
(representing a proxy for the development level of a country); inward foreign direct
investment denoted as “FDI;” financial development (“FINDEV”); the level of
human capital accumulated (“HUM”); the degree of trade openness (“OPEN”); a
proxy for the institutional quality, measured according to the degree of
democratization in a country (“POLITY?2”); and the population size (“POP”).

For the sake of brevity, we do not present here a discussion on the theoretical
effects of control variables to be used in the baseline model on services export
diversification. We refer readers to work by Gnangnon (2020a; 2020b), Gnangnon
(2021b; 2021c; 2021d; 2021e; 2021f) and Gnangnon (2022) for a detailed and
theoretical discussion of the effects of each these variables on services export
diversification.

We consider the following baseline model:

SEC, = 8, + B PRIE, + 8,Log(GDPC), + §,HUM , + ,TRPOL, +
(1) B.FINDEV, + B.RENT, + 3, POLITY2, + B,FDI, + 3,Log(POP), + ,
M+ A+ o,

where the subscript i represents the country and ¢ stands for the time-period. On the
basis of available data, we construct an unbalanced panel dataset of 76 developing
countries over the period from 1970 to 2014. The dependent variable “SED” is the
Theil index of services export diversification. It is obtained by taking the opposite
value of the indicator of the services export concentration (denoted “SEC”)
calculated using the following formula (see for example, Agosin et al., 2012; Cadot

1 n
et al., 2011): spc = lz:_lx_un(x_kj , where £=—)"" x,, n represents the total
n = u u n

number of the (services) export lines (k)nzzz:lk; and x, denotes the amount of

services exports associated with the services line “k”. Values of the index “SEC”
range from 0 to 100, with higher values of this index reflecting greater services
export concentration and lower values indicating greater services export
diversification. Thus, our indicator of services export diversification is computed as
follows: SED, =100 - SEC,, where the subscripts i and ¢ stand respectively for the
given country and given sub-period. Its values also range from 0 to 100, with higher
values of the index indicating greater services export diversification and lower values
reflecting a tendency for a greater services export concentration. Data pertaining to
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the indicator “SED” cover the sub-periods of 1976-1980, 1981-1985, 1986-1990,
1991-1995, 1996-2000, 2001-2005, 2006-2010, and 2011-2014. The computation of
the services export diversification index was conducted by collecting data from a
database developed by the International Monetary Fund (IMF) (see Loungani et al.,
2017) on eleven major sectors of services (categories of services). Disaggregated
data on services exports at the two-digit level are used, as this is the maximum digit
level of disaggregated data available on services export items. In particular, we relied
on eleven major sectors of services (categories of services) - at the one-digit level -
and used the disaggregated data on services exports for sub-sectors at the two-digit
level (see Table A1 for further details on the computation of these indices).

The main variable of interest in the analysis, which is “PRIE,” is a measure of the
effective patent protection, computed as the Index of Patent Protection (PRI) (see
Park, 2008) multiplied by the Index of Legal Enforcement Effectiveness, as extracted
from the Fraser Institute database. The Index of Patent Protection is based on
patentee rights and comprises five components. These include the duration of patent
protection relative to international standards, subject matter that is patentable (or not
unpatentable), participation in international intellectual property rights agreements,
the enforcement mechanisms available, and how limited (or less restricted) patenting
exceptions are (such as any requirement to practice the invention or license the
patents to third parties). Thus, the computed index “PRIE” accounts for the
enforcement of the legal patent provisions in practice and captures the scope of
effective IPR protection (see Hu and Png, 2012; Liu et al., 2021; Maskus and Yang,
2018). The values of this indicator vary from 0 to 5, with higher numbers reflecting
strong patent rights. As data on the indicator “PRI” is available only every five years,
data on the indicator “PRIE” is also available every five years. In the present
analysis, data on “PRIE” cover the sub-periods of 1975, 1980, 1985, 1990, 1995,
2000, 2005, and 2010.

The variable “HUM,” the index of human capital, represents the average years of
total schooling for the population aged between 15 and 64. It is extracted from the
Barro and Lee Dataset, updated in 2021 (Barro and Lee, 2013). Data on this variable
is available every five years (like the indicator “PRIE”) and covers the sub-periods
of 1975, 1980, 1985, 1990, 1995, 2000, 2005, and 2010 in the present analysis.

Data on all other regressors used in the analysis cover the sub-periods of 1971-
1975, 1976-1980, 1981-1985, 1986-1990, 1991-1995, 1996-2000, 2001-2005, and
2006-2010. The variable “GDPC” is the real per capita income (constant 2015 USS$).
The variable “TRPOL” is an indicator of trade policy, measured here according to
the index of freedom to trade internationally. Higher values of this index indicate
greater freedom to trade internationally. The variable “FINDEV” is a proxy for
financial development and is measured according to the share (in percentage) of
domestic credit to the private sector by banks in GDP. The variable “POLITY2” is
an indicator of the level of democracy based on the competitiveness of political
participation, the openness and competitiveness of executive recruitment, and
constraints on the chief executive. Its values are between -10 and +10, with lower
values reflecting more autocratic regimes and greater values indicating more
democratic regimes. The variables “RENT,” “FDI,” and “POP” are respectively the
share (in percentage) of total natural resources rents in GDP (a proxy for a country’s
dependence on natural resources), the share (in percentage) of net FDI inflows in
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GDP, and the total population size.

The sources of all variables used in the analysis are provided in Table Al. Table
A2 reports the list of the 76 countries used in the analysis. Table A3 reports
descriptive statistics, including the standard statistics (mean, standard deviation,
maximum and minimum) as well as the within-country and between-country
variations of the variables used in the analysis. Table A4 lists countries on the basis
the ascending values of the variable “PRIE” over the last sub-period, i.e., 2010 for
this indicator (we explain later why we proceed in that way). This Appendix is also
used in the subsequent analysis.

B,to B, are parameters to be estimated. 4 refers to a country’s unobservable
time invariant characteristics that could affect services export diversification, and the
A, variables are time dummies for global shocks that hit simultaneously all
countries’ services export diversification paths. o, is a well-behaving error term.

The structure of the panel dataset allows us to consider the variables “GDPC,”
“HUM,” “TRPOL,” “FINDEV,” “RENT,” “POLITY2,” and “FDI” as exogenous, or
at least weakly exogenous. For example, model (1) allows us to examine the effect
of IPR protection and that of human capital, i.e., in year 1975, on the sub-period
1976-1980. Likewise, model (1) allows an estimation of the effects of the variables
“GDPC,” “TRPOL,” “FINDEV,” “RENT,” “POLITY2,” and “FDI” during, for
instance, the sub-period of 1971-1975, on services export diversification in the sub-
period 1976-1980. The same reasoning applies to all other sub-periods of the panel
data. It is important to note that the indicator of the population size is treated as ‘de
facto’ exogenous.

B. Data analysis

We provide in Figure 1 the development of the indicators of enforced IPR
protection (“PRIE”) and services export diversification (“SED”) over the full
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FIGURE 1. DEVELOPMENT OF THE INDICATORS OF INTELLECTUAL PROPERTY RIGHTS AND SERVICES
EXPORT DIVERSIFICATION OVER THE FULL SAMPLE

Source: Author.
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FIGURE 3. LINEAR CORRELATION PATTERN BETWEEN INTELLECTUAL PROPERTY RIGHTS AND REAL PER
CAPITA INCOME OVER THE FULL SAMPLE

Source: Author.

sample. Figure 2 shows the correlation pattern between these two indicators over the
full sample. Figure 3 presents the correlation pattern between real per capita income
and the indicator of services export diversification. This figure helps provide initial
insight into the correlation between services export diversification and a country’s
development level, as proxied by real per capita income.

We note from Figure 1 that the indicators “PRIE” and “SED” tend to move in



VOL. 46 NO. 1 Effects of Intellectual Property Rights Protection on 65
Services Export Diversification in Developing Countries

opposite directions. The index of IPR protection increased from 0.72 in 1975 to 1.33
in 2010, and the index “SED” decreased from 77.7 in 1976-1980 to 29.5 in 2011-
2015. This suggests that while on average countries tended to strengthen their
enforced IPR protection, they also tended to diversify their services export items
less. Figure 2 shows a negative correlation between the two indicators. However, this
does not imply negative causality, as the latter would be determined by an
appropriate estimation of a model specification that links IPR protection to services
export diversification. Figure 3 shows a negative correlation pattern between real per
capita income and the indicator of services export diversification.

C. Econometric approach

We note from Table A2 that for all variables, except for the dependent variable
“SED,” the between-country variation of variables dominates the corresponding
within-country variation. For the variable “SED,” the between-country variation is
lower than the within-country variation. In this context, the use of the within fixed-
effects estimator to estimate model (1) would result in a loss of the efficiency of the
estimates, as this estimator disregards between-country variations of variables. The
feasible generalized least squares (FGLS) approach helps to address this concern, as
it allows one to obtain more efficient estimates than those generated by the within
fixed-effects estimator, especially in the presence of heteroskedasticity as well as
serial and cross-sectional correlations in the residuals (e.g., Bai et al., 2021; Zellner,
1962). The FGLS estimator is particularly useful when the variance-covariance
matrix of errors is unknown, as in such a case, the unknown matrix is estimated from
the sample (Verbeek, 2012). The coefficients obtained from the estimation of model
(1) or its variants by the FGLS approach represent the average effects, that is, the
long-run average effect of each regressor on services export diversification (see
Phillips and Moon, 1999). Many recent studies have used the FGLS approach in their
analyses in conjunction with a panel dataset similar to ours (e.g., Can and Gozgor,
2018; Gnangnon, 2020c; 2023a; Meinhard and Portrafke, 2012; Nguyen and Su,
2021).

Overall, we estimate model (1) using primarily the FGLS estimator. However, for
the sake of a proper comparison of estimates, we also present, only once, the results
stemming from the estimation of model (1) using the within fixed-effects estimator
(denoted “FE'").

The outcomes of the estimation of model (1) by means of the FE and FGLS
estimators are presented respectively in columns [1] and [2] of Table 1. These
outcomes help test hypothesis 1. Column [3] of the same Table allows for the testing
of hypothesis 2. It contains outcomes arising from the estimation of a variant of
model (1) that contains the interaction between real per capita income and the
indicator “PRIE.”

""When using this estimator, we correct the standard errors using the approach proposed by Driscoll and Kraay
(1998) that helps deal with heteroscedasticity, serial correlations, and contemporaneous cross-sectional dependence
in the residuals.
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TABLE 1—EFFECT OF INTELLECTUAL PROPERTY RIGHTS ON SERVICES EXPORT DIVERSIFICATION
(EsTiMATORS: FEDK AND FGLS (WITH PANEL-SPECIFIC FIRST-ORDER AUTOCORRELATION))

FEDK FGLS
Variables SED SED SED
&) @) 3
PRIE 8.644*** 5.986%** -70.29%***
(2.854) (2.232) (7.862)
PRIE*Log(GDPC) 9.166%**
(1.036)
Log(GDPC) 5.399 -5.959%** -14.16%**
(5.135) (1.289) (1.246)
HUM -3.471 3.033%** 3.074%%*
(2.460) (0.553) (0.497)
TRPOL -4 252%** -2.320%** -1.901***
(0.392) (0.520) (0.471)
FINDEV -0.224%** -0.119%** -0.152%**
(0.0427) (0.0331) (0.0278)
RENT 0.975%*%* 0.116 0.208**
(0.338) (0.0909) (0.0834)
POLITY2 -1.009%** -0.754%** -0.476%**
(0.192) (0.172) (0.160)
FDI 0.450%* 0.379%* 0.0689
(0.222) (0.179) (0.0924)
Log(POP) -37.37%%x 2,171 2.570%%*
(10.28) (0.617) (0.567)
Constant 665.1%%* 161.3%** 232 3%%*
(188.2) (15.56) (15.62)
Observations - Countries 405 - 76 405 - 76 405 -176
F-statistic (P-value) 587.58 (0.0000)
Wald Chi2 Statistic (P-value) 1478.46 (0.0000) 1428.56 (0.0000)
Within R-squared 0.3934
Pseudo R-squared 0.6204 0.6457

Note: 1) *p-value<0.1, **p-value<0.05, ***p-value<0.01, Robust standard errors are in parenthesis; 2) Pseudo R2
is calculated as the correlation coefficient between the dependent variable and corresponding predicted values; 3)
Time dummies are included in the FGLS-based regressions.

The results in Table 2 allow for the testing of hypothesis 3. These outcomes were
obtained by estimating three different variants of model (1). Each of these variants
of model (1) includes an indicator of export product upgrading along with the
corresponding interaction with the indicator “PRIE.” The three export product
upgrading indicators are the overall export product diversification (denoted as
“EPD”), export product quality (denoted as “QUAL”) and economic complexity
(denoted as “ECOMP”). The indicator of overall export product diversification is
obtained by taking the opposite value of the indicator of the overall export product
concentration developed by the International Monetary Fund (IMF); it is computed
using the Theil index and following the definitions and methods used in Cadot ef al.
(2011). The indicator “EPD” is the sum of the intensive and extensive components
of export product concentration. It encompasses both the extensive and intensive
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TABLE 2—EFFECT OF INTELLECTUAL PROPERTY RIGHTS ON SERVICES EXPORT DIVERSIFICATION
(ESTIMATOR: FGLS (WITH PANEL-SPECIFIC FIRST-ORDER AUTOCORRELATION))

Variables SED SED SED
@ @) 3)
PRIE 35.03%** -51.10%** 3.764
(5.014) (4.787) (2.555)
PRIE*EPD 10.20%**
(1.352)
EPD -8.399%**
(1.528)
PRIE*QUAL 66.40%**
(6.310)
QUAL -19.01%**
(6.548)
PRIE*ECOMP 10.81%%*
(1.944)
ECOMP -8.639%*
(3.755)
Log(GDPC) -6.009%** -7.741%%* -5.580%**
(1.276) (1.154) (1.653)
HUM 3.170%** 3.155%** 2.888%**
(0.521) (0.461) (0.574)
TRPOL -2.073%*** -2.044%** -2.220%**
(0.526) (0.491) (0.591)
FINDEV -0.120%*** -0.194%** -0.178%**
(0.0324) (0.0307) (0.0345)
RENT 0.116 0.371%%* 0.115
(0.107) (0.112) (0.102)
POLITY2 -0.745%** -0.612%** -0.354%*
(0.168) (0.165) (0.203)
FDI 0.207 0.160 0.356
(0.210) (0.105) (0.385)
Log(POP) -2.513%** -1.913%** -2.751%**
(0.678) (0.494) (1.001)
Constant 140.4%%* 185.9%** 170.8%**
(19.35) (12.79) (27.07)
Observations - Countries 405 - 76 394 - 74 336 -61
Wald Chi2 Statistic (P-value) 1899.42 (0.0000) 1145.18 (0.0000) 815.77 (0.0000)
Pseudo R-squared 0.6361 0.6679 0.6506

Note: 1) *p-value<0.1, **p-value<0.05, ***p-value<0.01, Robust standard errors are in parenthesis; 2) Pseudo R2
is calculated as the correlation coefficient between the dependent variable and the corresponding predicted values;
3) Time dummies are included in the FGLS-based regressions.

margins of concentration. Extensive export diversification reflects an increase in the
number of new export products or trading partners, while intensive export
diversification considers the shares of export volumes across active products or
trading partners. If we denote as “EPC” the IMF’s indicator of overall export product
concentration, its transformation to obtain the indicator “EPD” is then as follows:
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EPD, =-EPC, , where the subscripts ¢ and £ stand respectively for the given country
and given sub-period. Higher values of the index “EPD” indicate greater overall
export product diversification, and lower values reflect a tendency for a greater
(overall) export product concentration.

The index of export product quality “QUAL” reflects the quality of existing
exported products. It has been calculated using bilateral trade values and quantities
at the SITC 4-digit level (see Henn ef al., 2013; 2015). The calculation relies on an
estimation methodology which derives quality from unit values, whereby export
quality is measured according to the average quality (unit value) demanded in an
exporter’s present destination markets for any product. The trade dataset contains
information about trade prices, values and quantities as well as information
pertaining to preferential trade agreements and other gravity variables. Higher values
of this indicator indicate higher export product quality levels.

Finally, the indicator “ECOMP” measures the economic complexity index,
reflecting the diversity and sophistication of a country’s export structure. Hence, it
indicates the diversity and ubiquity of a country’s export structure. It is estimated
using data connecting countries to the products they export, applying the
methodology in described in Hidalgo and Hausmann (2009). Higher values of this
index reflect greater economic complexity.

IV. Interpretation of empirical results

The results in columns [1] and [2] of Table 1 show (with different magnitudes of
the coefficients) that at the 1% level, the strengthening of IPR'? protection promotes
services export diversification. These outcomes confirm hypothesis 1, suggesting
that the betterment of IPRs encourages services export diversification over the full
sample. With regard to the control variables, we note that the estimates in columns
[1] and [2] of the table are slightly different, both in terms of magnitude and
statistical significance. Focusing on outcomes obtained using our preferred
estimator, i.e., the FGLS estimator (see column [2]), we find that export product
diversification is positively driven by improvements in human capital, higher FDI
inflows, and a fall in the population size. Incidentally, countries tend to reduce their
degree of services export diversification as they enjoy higher per capita incomes (the
coefficient of the real per capita income is negative'* and significant at the 1% level).
Trade policy liberalization, financial development, and the improvement of

"’Henceforth, we refer to “IPRs” as “enforced IPRs” given the way the indicator “PRIE” has been computed.

B3The negative effect of real per capita income on services export diversification is consistent with the negative
correlation pattern observed in Figure 3 between real per capita income and the indicator of services export
diversification. Previous studies covered different samples and reported mixed evidence on the effect of real per
capita income on services export diversification, depending on the topic under analysis. For example, Gnangnon
(2021b; 2021c¢; 2022) found a positive effect of real per capita income on services export diversification when
examining respectively the effect of manufactured exports, aid for trade, and economic complexity on services
export diversification. However, Gnangnon (2020b) noted a positive effect of real per capita income on services
export diversification when studying the effect of poverty on services export diversification. Ultimately, the effect
of a country’s development level on services export diversification needs to be examined deeply in another study.
In the present study, the negative effect of the real per capita income on services export diversification may reflect
differentiated effects of the strengthening of IRP on services export diversification across countries in the full sample.
This is what we test later in the analysis.
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institutions (proxied by greater democratization) are associated with greater services
export concentration. These findings indicate, for example, that as countries
liberalize their trade regime or as access to credit provided by the banking sector
improves, firms tend to concentrate their services-related activities on a relatively
limited number of services export items. Finally, natural resource dependence exerts,
on average, no significant effect on services export diversification.

Turning to the outcomes reported in column [3] of Table 1, we find that the
coefficient of the variable “PRIE” is negative and significant at the 1% level,
while the interaction term related to the interaction variable “PRIE*Log(GDPC)”
is positive and significant at the 1% level. These outcomes suggest that on
average over the full sample, improved IPR protection induces greater services
export diversification in countries whose real per capita income exceeds US$ 2140
[= exponential(70.29/9.166)]. Countries whose real per capita incomes are lower
than US$ 2140, experience greater services export concentration. In other words,
these findings indicate that for less developed countries, including least developed
countries (LDCs) (i.e., countries whose real per capita incomes are lower than
US$ 2140), it is rather weaker IPR protection that promotes services export
diversification, while for relatively advanced developing countries, strengthening
IPR protection promotes services export diversification. These outcomes appear to
be consistent with the literature that supports weak IPR protection in less developed
countries with a view to promoting imitation, and innovation at a later development
stage. To get a clearer picture of the impact of IPR protection on services export
diversification across countries in the full sample, we present in Figure 4, at the 95
percent confidence intervals, the marginal impact of IPR on services export
diversification for varying levels of real per capita income. It appears from this figure
that the marginal impact of IPR protection on services export diversification is
negative for countries whose real per capita incomes are lower than US$ 1458.6 but
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positive for countries whose real per capita incomes are higher than US$ 3356.8.
Countries whose real per capita incomes range from US$ 1458.6 to US$ 3356.8
experience no significant effect of IPR protection on services export diversification.
In a nutshell, less developed countries, including LDCs, enjoy greater services export
diversification when they adopt weakly enforced IPR protection, while relatively
advanced developed countries promote their services export diversification when
they strengthen their IPR protection. The lower countries’ real per capita incomes
are, the greater is the positive effect of weak IPR protection on services export
diversification. On the other hand, with greater magnitudes of the positive effect of
IPR protection on services export diversification increases, greater levels of IPR
protection exist.

The outcomes in column [1] of Table 2 suggest that the coefficient of “PRIE” and
the interaction term related to the interaction variable “PRIE*EPD” are both positive
and significant at the 1% level, thereby suggesting that at the 1% level, export
product diversification consistently induces greater services export diversification as
counties improve their export product diversification level; on average over the full
sample, the greater the degree of export product diversification, the higher the level
of services export diversification. At the same time, the coefficient of the variable
“EPD” is negative and significant at the 1% level. We display in Figure 5 the
marginal impact'* of IPR protection on services export diversification for varying
degrees of export product diversification. According to this figure, it appears that this
marginal impact increases as countries improve their degree of export product
diversification. However, this factor is negative for countries with low degrees of
export product diversification and positive for countries with relatively high levels
of export product diversification. Putting it differently, developing countries such as
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"“The statistically significant marginal impacts at the 95 percent confidence intervals are those including only
the upper and lower bounds of the confidence interval that are either above or below the zero line.
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LDCs that have high degrees of export product concentration tend also to experience
higher levels of services export concentration, while developing countries with
relatively high degrees of export product diversification also tend to enjoy greater
levels of services export diversification. These findings align, to some extent, with
those in column [3] of Table 1, which suggest that less developed countries (likely
to have high degrees of export product concentration) tend to have high levels of
services export concentration, while relatively advanced developing countries
(which tend to experience relatively higher degrees of export product diversification)
have greater services export diversification.

The results in column [2] of Table 2 show that the coefficient of “PRIE” is negative
and significant at the 1% level, while the interaction term of the variable
“PRIE*QUAL?” is positive and significant at the 1% level. These outcomes suggest
that improved export product quality'” levels promote services export diversification
in countries whose level of export product quality exceeds 0.77 (= 51.10/66.4). This
means that on average over the full sample, countries that have greater export
product quality levels (i.e., values higher than 0.77) experience a positive effect of
IPR strengthening on greater services export diversification, and the greater the level
of export product quality, the higher the positive effect of improving IPR on services
export diversification. Other countries (whose levels of export product quality are
lower than 0.77) experience a negative effect of improving IPR protection on their
services export concentration. In other words, these countries enjoy a positive effect
of weak IPR protection on services export diversification. Figure 6 shows, at the 5%
level, the marginal impact of IPR protection on services export diversification for
varying levels of export product quality. It appears that while this marginal impact
increases as the level of export product quality improves, only countries with a level
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SValues of the indicator of export product quality range from 0.22 to 1.05.
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of export product quality higher than 0.83 experience a positive and significant effect
of IPR protection strengthening on services export diversification. For countries
whose levels of export product quality are lower than 0.72, weak IPR protection
fosters services export product diversification, and lower levels of export product
quality are linked to a greater positive effect of weak IPR protection on services
export diversification. Finally, in countries whose levels of export product quality
are between 0.72 and 0.83, there is no significant effect of IPR protection on services
export diversification.

The estimates in column [3] of Table 2 reveal that the coefficient of “PRIE”
remains positive, but not significant at the 10% level, whereas the interaction term
related to the variable “PRIE*ECOMP” is positive and significant at the 1% level.
On the basis of these outcomes, we will be tempted to deduce that on average over
the full sample, and regardless of the degree of economic complexity, the betterment
of IPR protection consistently enhances services export diversification, and the
greater the level of economic complexity, the larger is the magnitude of the positive
effect of IPR protection strengthening on services export diversification.
Incidentally, the coefficient of the variable “ECOMP” is negative and significant at
the 5% level. Figure 7 displays at the 5% level, the marginal impact of IPR protection
on services export diversification for varying degrees of economic complexity. It
shows that this marginal impact increases as the degree of economic complexity
rises, but it can take both positive and negative values and is not always statistically
significant. Countries whose degree of economic complexity exceeds 0.153 enjoy a
positive and significant effect of fostering IPR protection on services export
diversification. For these countries, the higher the degree of economic complexity
is, the larger is the positive effect of economic complexity on services export
diversification. In contrast, countries with lower levels of economic complexity
(especially those whose degrees of economic complexity are lower than -0.8)
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experience a negative (positive) effect of greater (weaker) IPR protection on services
export diversification. For these countries, the lower the degree of economic
complexity is, the higher the positive effect of weaker IPR protection on services
export diversification also is. Finally, countries whose degree of economic
complexity ranges is -0.8 and 0.153 experience no significant effect of IPR
protection on services export diversification.

Overall, the findings from Table 2 suggest that weak IPR protection tends to
promote services export diversification in countries with low degrees of export
product upgrading, while strengthening IPR protection tends to foster services export
diversification in countries with relatively high degrees of export product upgrading,
regardless of whether the latter is export product diversification, improved export
product quality, or an improved level of economic complexity.

The results of the control variables in Table 2 align broadly with those in column
[2] of Table 1.

V. Further analysis

We dig deeper into the previous analysis by investigating the existence of a non-
linear effect of IPR protection on services export production. The motivation for
doing so comes from the observation in Figure 8 that there exists a non-linear
correlation pattern, in the form of a U-shaped curve, between intellectual property
rights and services export diversification over the full sample. To test this
observation empirically, we estimate by means of the FGLS estimator a variant of
model (1), which is nothing more than model (1) with the squared term of the
variable “PRIE” included. The outcomes of this estimation are reported in Table 3.

100
1
.'t
.

SED

|c SED predicted SED

FIGURE 8. NON-LINEAR CORRELATION PATTERN BETWEEN INTELLECTUAL PROPERTY RIGHTS AND
SERVICES EXPORT DIVERSIFICATION OVER THE FULL SAMPLE

Source: Author.
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TABLE 3—NON-LINEAR EFFECT OF INTELLECTUAL PROPERTY RIGHTS ON SERVICES EXPORT
DIVERSIFICATION (ESTIMATOR: FGLS (WITH PANEL-SPECIFIC FIRST-ORDER AUTOCORRELATION))

Variables SED
@
PRIE -19.91%**
(2.648)
PRIE? 9.824 %%
(1.288)
Log(GDPC) -6.778%**
(1.047)
HUM 3.085%**
(0.331)
TRPOL -2.264%**
(0.386)
FINDEV -0.0964***
(0.0253)
RENT 0.232%%*
(0.0828)
POLITY2 -0.358%**
(0.128)
FDI 0.139
(0.103)
Log(POP) -2.490%**
(0.552)
Constant 182.3%**
(13.12)
Observations - Countries 405 -76
Wald Chi2 Statistic (P-value) 2412.90 (0.0000)
Pseudo R-squared 0.6491

Note: 1) *p-value<0.1, **p-value<0.05, ***p-value<0.01, Robust standard errors are in parenthesis; 2) Pseudo R2
is calculated as the correlation coefficient between the dependent variable and the corresponding predicted values;
3) Time dummies are included in the FGLS-based regressions.

The results in Table 3 show (with different magnitudes of the coefficients) that the
coefficients of the variable “PRIE” and the corresponding squared terms are
respectively positive and negative, and significant at the 1% level. These outcomes
suggest that there is a non-linear effect of IPR protection on services export
diversification that takes the form of a U-shaped curve. This finding confirms the
non-linear correlation pattern observed in Figure 2. Based on these results, we can
conclude that there is a level of “PRIE” above which the effect of IPRs on services
export diversification changes sign; i.e., it becomes positive (as below this level, the
effect is negative). Specifically, on average over the full sample, the strengthening
of IPR protection promotes services export diversification in countries whose levels
of PRIE exceed 1.013 [= 19.91/(2*9.824)]. To recall, values of “PRIE” range from
0 to 3.52 (see Table A3). We, therefore, deduce that on average, countries for which
the IPR protection level exceeds 1.013 experience a positive effect of enforced IPR
protection on services export diversification. For these countries, the greater the level
of IPR protection is, the higher is the positive effect of IPR protection on services
export diversification. Conversely, for countries whose level of IPRs is lower than
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1.013, strengthening IPR protection leads to a greater services export concentration,
with the magnitude of this effect increasing as the level of IPR protection decreases.
In other words, for these countries, weak IPR protection fosters services export
diversification, and weaker IPR protection levels are linked to greater levels of
services export diversification.

Figure 9 presents, at the 95 percent confidence interval, the marginal impact of
IPR protection on services export diversification for different levels of IPR
protection. We note from this graph that the marginal impact of IPR protection on
services export diversification increases as countries further strengthen their IPR
protection. This outcome can take positive or negative values but is not always
statistically significant at the 5% level. This marginal impact is not statistically
significant for levels of IPR protection ranging from 0.915 to 1.197. As a result,
countries whose levels of IPR protection range from 0.915 to 1.197 experience no
significant effect of IPR protection on services export diversification. At the same
time, for countries whose degrees of [PR protection are lower than 0.915 (i.e., falling
between 0 and 0.915), the marginal impact is negative and significant at the 5% level.
This suggests that the implementation of weaker (stronger) [PR protection exerts a
positive (negative) and significant effect on services export diversification, with
lower degrees of IPR protection meaning a higher positive effect of IPR protection
on services export diversification. Conversely, countries whose level of IPR
protection exceeds 1.197 experience a positive and significant effect of IPR
protection on services export diversification (as the marginal impact is positive and
significant at the 5% level). For these countries, with greater strengthening of IPR
protection, the magnitude of the positive impact of IPR protection on services export
diversification also increases. Overall, strengthening IPR protection contributes to
enhancing services export diversification in countries with a high degree of IPR
protection, especially when the IPR protection level exceeds a certain level, which
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is 1.197. Conversely, in countries with weaker IPR protection levels, including those
with IPR protection levels lower than 0.915, it is rather the implementation of weaker
IPR protection levels that promotes services export diversification.

As indicated earlier, Table A4 presents a list of countries in the full sample on the
basis ascending values of the variable “PRIE” over the last sub-period of the
analysis, i.e., in the year 2010 for the indicator “PRIE.” It appears that many of those
countries that have weakly enforced IPR protection are LDCs'®. This is not
surprising, as LDCs have been exempted from implementing the majority of the
provisions contained in the TRIPS Agreement (see for example Article 66 of the
TRIPS Agreement'”). It is apparent in Table A3 that 18 countries'® (ranging from
Mozambique to Pakistan) had IPR values lower than 0.915 (many of them being
LDCs) in 2010. Concurrently, 42 countries had levels of enforced IPR protection
higher than (or equal to) the level of 1.197. These countries range, in ascending order
in terms of the strength of IPR protection, from Costa Rica (with a value of PRIE in
2010 equal to 1.204) to Singapore (with a value of PRIE in 2010 equal to 3.370).

It should be noted that outcomes relating to the control variables in Table 3 are
consistent with those in column [2] of Table 1.

VI. Conclusion

The present analysis investigates the effect of improving IPR protection of
services export diversification using a panel dataset containing data from 76
countries (both developed and developing countries) over annual periods from 1970-
2014. The results have shown that the implementation of weak IPR protection by
less advanced developing countries (i.e., countries whose real per capita incomes are
lower than US$ 2140) is associated with greater services export diversification,
while in advanced developing countries, it is rather the implementation of stronger
intellectual property laws that promotes services export diversification. The analysis
has also explored the extent to which export product upgrading (that is, export
product diversification, improved export product quality levels or improved
economic complexity levels) matters with regard to the effect of IPR protection on
services export diversification. The findings have revealed that weak IPR protection
tends to promote services export diversification in countries with low degrees of
export product upgrading, while stronger intellectual property laws tend to foster
services export diversification in countries with relatively high degrees of export
product upgrading. Finally, the analysis has revealed that IPR protection
strengthening induces greater services export diversification in developing countries
whose IPR protection levels exceed the value of 1.197. On the other hand, in
countries with low levels of IPR protection, it is rather the implementation of weaker

“The category of least developed countries includes those poorest and most vulnerable (to external and
environmental shocks) in the world. Information on this category of countries is provided online at
https://www.un.org/ohrlls/content/least-developed-countries.

"The Agreement is accessible online at https://www.wto.org/english/docs_e/legal e/27-trips.pdf.

3These countries are Mozambique, Myanmar, Bangladesh, Congo Democratic Republic, Papua New Guinea,
Benin, Burundi, Cote d’Ivoire, Mali, Guyana, Panama, Niger, Indonesia, Gabon, Congo Republic, Honduras, Togo,
and Pakistan.
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IPR protection that stimulates services export diversification.

While the present analysis has not used an indicator of IPR protection that reflects
specifically the protection of patent rights in the services sector, it has provided
evidence of the effect of IPR protection on services export diversification through
the avenue of export product upgrading. Any policy implication from the empirical
analysis would involve a discussion on how IPR protection affects services export
diversification through the export product upgrading channel.

The literature has provided that the strengthening of IPR protection can exert
ambiguous effects on innovation; that is, it can enhance the market power of
innovating firms and result in higher prices in the domestic markets. It can also
reduce the risk of imitation and encourage the export of patentable products. The
present study has shown that the implementation of weaker IPR protection promotes
services export diversification in less developed countries, including those with a
low level of export product upgrading. These countries, of which many LDCs, are
exempted from the implementation of the TRIPS Agreement (from 1995), which
allows them to adopt weaker IPR protection levels (see Gnangnon, 2023b), although
membership in regional trade agreements could constrain them in their efforts to
adopt and implement stronger intellectual property laws (e.g., Campi and Dueiias,
2019; Syam and Syed, 2023). On the other hand, IPR protection promotes services
export diversification in relatively advanced developing countries, including those
that foster export product diversification. Thus, strengthening IPR protection and
ensuring that the legal provisions of IPRs are enforced in practice contributes to
enhancing services export diversification, notably in countries that upgrade their
export products.

The present study has also established that export product upgrading is an
important channel through which the level of IPR protection could affect services
export diversification. The WTO has established minimum standards of the
protection and enforcement of intellectual property by each of its members. Many
works have considered how IPR protection influences export product upgrading
(e.g., Campi and Duenas, 2016; Dong et al., 2022; Glass and Wu, 2007; Gnangnon
and Moser, 2014; Liu et al., 2021; Ndubuisi and Foster-McGregor, 2018; Song et al.,
2021). As noted above, they tend to show that while weak IPR protection can
promote export product upgrading in less developed countries (including LDCs),
stronger IPR protection enhances export product upgrading in relatively advanced
countries among developing countries. On the other hand, export product upgrading
tends to foster services export diversification (e.g., Gnangnon, 2020a; 2022). The
findings of the present study do not contradict the existing literature to the extent that
they show how weak IPR protection tends to foster services export diversification
through greater export product upgrading in less developed countries, while stronger
IPR protection matters for services export diversification through export product
upgrading in relatively advanced countries. Insofar as less advanced countries,
especially LDCs' tend to adopt weaker IPR protection levels (e.g., Auriol et al.,
2023; Chu et al., 2014), and relatively advanced developing countries tend to
strengthen their [PR protection levels, the issue is therefore what types of measures

LDCs enjoy specific flexibilities in WTO agreements that have allowed them to reduce their IPR protection
levels (e.g., Gnangnon, 2023b).
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could accompany developing countries’ IPR policies so as to enhance export product
upgrading with a view ultimately to spurring the diversification of services exports.
Policies to promote export product diversification, including those in developing
countries, have been discussed in depth in the literature (e.g., Atolia et al., 2020;
Hidalgo, 2022; Mosley, 2018; Salinas, 2021; Sweet and Maggio, 2015; Vogel, 2022).

While the present study does not focus on a specific country to provide policy
recommendations tailored to that country, future analyses on this topic could explore,
if relevant data are made available, how IPR protection strengthening affects services
exports, including by services sector and item. This would help those who make
policy recommendations specific to a country, or a group of countries, and hence
inform decision-making at the national level.
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TABLE A2—LIST OF THE 76 COUNTRIES IN THE FULL SAMPLE

Full Sample
Algeria Guatemala Papua New Guinea
Argentina Guyana Paraguay
Bangladesh Haiti Peru
Benin Honduras Philippines
Bolivia Hungary Poland
Botswana India Romania
Brazil Indonesia Russian Federation
Bulgaria Iran, Islamic Rep. Rwanda
Burundi Israel Senegal
Cameroon Jamaica Sierra Leone
Chile Jordan Singapore
China Kenya South Africa
Colombia Korea, Rep. Sri Lanka
Congo, Dem. Rep. Malawi Syrian Arab Republic
Congo, Rep. Malaysia Tanzania
Costa Rica Mali Thailand
Cote d’Ivoire Mauritius Togo
Cyprus Mexico Trinidad and Tobago
Czechia Morocco Tunisia
Dominican Republic Mozambique Tiirkiye
Ecuador Myanmar Uganda
Egypt, Arab Rep. Nepal Ukraine
El Salvador Nicaragua Uruguay
Fiji Niger Zambia
Gabon Pakistan
Ghana Panama
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TABLE A3—DESCRIPTIVE STATISTICS, INCLUDING THE WITHIN-COUNTRY AND
BETWEEN-COUNTRY VARIATIONS OF VARIABLES USED THE FULL SAMPLE

Variable Mean Standard deviation Minimum Maximum Observations
SED Overall 43.262 26.844 0.000 98.451 N= 405
Between 12.846 15.728 68.894 n= 76
Within 23.873 -13.307 99.028 T bar = 5.329
PRIE Overall 1.052 0.622 0.000 3.520 N= 405
Between 0.520 0.000 2.500 n= 76
Within 0.376 -0.204 2.173 T bar = 5.32895
EPD Overall -3.282 1.052 -6.135 0.000 N= 405
Between 0.990 -5.557 -1.398 n= 76
Within 0.454 -6.852 -1.211 T bar = 5.329
QUAL Overall 0.778 0.149 0.220 1.051 N= 394
Between 0.158 0.243 1.004 n= 74
Within 0.048 0.547 0.970 T bar = 5.324
ECOMP Overall -0.222 0.702 -1.813 1.577 N= 336
Between 0.722 -1.714 1.483 n= 61
Within 0.203 -1.057 0.516 T bar = 5.5082
GDP Overall 4372.986 5514.461 248.169 45405.570 N= 405
Between 5403.560 278.021 28423.130 n= 76
Within 2185.708 -11498.550  24837.660 T bar = 5.329
HUM Overall 6.610 2.741 0.951 12.959 N= 405
Between 2.718 1.454 12.673 n= 76
Within 1.101 3.450 10.237 T bar = 5.329
TRPOL Overall 5.959 1.866 0.000 9.957 N= 405
Between 1.371 1.196 9.453 n= 76
Within 1.306 1.452 9.393 T bar = 5.329
FINDEV  Overall 31.446 27.136 0.000 203.165 N= 405
Between 26.426 1.786 176.081 n= 76
Within 13.428 -28.480 101.843 T bar = 5.329
RENT Overall 6.012 7.300 0.000 43.365 N= 405
Between 7.413 0.001 35.077 n= 76
Within 2.661 -5.011 18.417 T bar = 5.329
POLITY2  Overall 2.533 6.002 -9.000 10.000 N= 405
Between 4.937 -8.300 10.000 n= 76
Within 3.618 -10.273 11.023 T bar = 5.329
FDI Overall 2.542 5.106 -3.561 86.490 N= 405
Between 5.563 -1.051 47.020 n= 76
Within 3.406 -36.927 42.012 T bar = 5.329
POP Overall 64400000 190000000 753645.6 1320000000 N= 405
Between 169000000 756561.4 1190000000 n= 76
Within 32600000 227000000 383000000 | 0ar =332
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TABLE A4—LIST OF COUNTRIES IN THE FULL SAMPLE ALONG WITH VALUES OF THE VARIABLE “PRIE”
FOR THE LAST SUB-PERIOD, L.E., 2010-2014, PROVIDED IN ASCENDING ORDER

Country PRIE Country PRIE Country PRIE
Mozambique 0 Mauritius 1.129 Argentina 1.604
Myanmar 0.037 Guatemala 1.161 Tanzania 1.606
Bangladesh 0.182 Sri Lanka 1.166 Cyprus 1.608
Congo, Dem. Rep. 0.183 Rwanda 1.167 Romania 1.620
Papua New Guinea 0.280 Nepal 1.171 Tunisia 1.625
Benin 0.296 Malawi 1.174 Kenya 1.728
Burundi 0.560 Jordan 1.176 Mexico 1.761
Cote d’Ivoire 0.682 Botswana 1.180 Morocco 1.771
Mali 0.728 Costa Rica 1.204 Nicaragua 1.779
Guyana 0.755 Algeria 1.217 Bulgaria 1.848
Panama 0.756 Bolivia 1.238 Poland 1.854
Niger 0.757 Uganda 1.257 Thailand 1.872
Indonesia 0.783 Jamaica 1.261 Israel 1.873
Gabon 0.807 Egypt, Arab Rep. 1.268 Ukraine 1.910
Congo, Rep. 0.833 Dominican Republic 1.274 South Africa 1.923
Honduras 0.863 Ghana 1.323 Tirkiye 2.006
Togo 0.871 Paraguay 1.328 Russian Federation  2.073
Pakistan 0.891 Brazil 1.370 Malaysia 2.089
Senegal 0.938 Cameroon 1.407 Czechia 2.135
Iran, Islamic Rep. 0.995 Fiji 1.420 China 2.395
Zambia 1.019 Sierra Leone 1.426 Hungary 2.508
Uruguay 1.029 India 1.427 Chile 2.655
Syrian Arab Republic 1.056 El Salvador 1.441 Korea, Rep. 2.894
Colombia 1.086 Philippines 1.441 Singapore 3.370
Trinidad and Tobago 1.112 Peru 1.553

Haiti 1.126 Ecuador 1.579




VOL. 46 NO. 1 Effects of Intellectual Property Rights Protection on 85
Services Export Diversification in Developing Countries

REFERENCES

Agosin, R., R. Alvarez, and C. Bravo-Ortega. 2012. “Determinants of Export Diversification
around the World: 1962-2000,” The World Economy, 35(3): 295-315.

Akiyama, T. and Y. Furukawa. 2009. “Intellectual property rights and appropriability of
innovation,” Economics Letters, 103(3): 138-141.

Anand, R., S. Mishra, and N. Spatafora. 2012. Structural Transformation and the
Sophistication of Production, IMF Working Paper, WP/12/59. International Monetary Fund,
Washington, D.C.

Atolia, M., P. Loungani, M. Marquis,and C. Papageorgiou. 2020. “Rethinking development
policy: What remains of structural transformation?”” World Development, 128, 104834.

Auriol, E., S. Biancini, and R. Paillacar. 2023. “Intellectual property rights protection and trade:
An empirical analysis,” World Development, 162, 106072.

Bader, M. A. 2008. “Managing intellectual property in the financial services industry sector:
Learning from Swiss Re,” Technovation, 28(4): 196-207.

Bai, J., S. H. Choi, and Y. Liao. 2021. “Feasible generalized least squares for panel data with
cross-sectional and serial correlations,” Empirical Economics, 60: 309-326.

Barro, R. and J-W. Lee. 2013. “A New Data Set of Educational Attainment in the World, 1950-
2010,” Journal of Development Economics, 104: 184-198.

Battisti, G., J. Gallego, L. Rubalcaba, and P. Windrum. 2014. “Open innovation in services:
knowledge sources, intellectual property rights and internationalization,” Economics of
Innovation and New Technology, 24(3): 223-247.

Branstetter, L., R. Fisman, C. F. Foley, and K. Saggi. 2011. “Does intellectual property rights
reform spur industrial development?” Journal of International Economics, 83(1): 27-36.

Briiggemann, J., P. Crosetto, L. Meub, and K. Bizer. 2016. “Intellectual property rights hinder
sequential innovation. Experimental evidence,” Research Policy, 45(10): 2054-2068.

Cadot, O., C. Carrere, and V. Strauss-Kahn. 2011. “Export Diversification: What’s Behind the
Hump?” Review of Economics and Statistic, 93: 590-605.

Campi, M. and M. Dueiias. 2016. “Intellectual Property Rights and International Trade of
Agricultural Products,” World Development, 80, 1-18.

Campi, M. and M. Dueiias. 2019. “Intellectual property rights, trade agreements, and
international trade,” Research Policy, 48(3): 531-545.

Can, M. and G. Gozgor. 2018. “Effects of export product diversification on quality upgrading:
an empirical study,” Journal of International Trade & Economic Development, 27(3): 293-
313.

Ceglowski, J. 2006. “Does gravity matter in a service economy?” The Review of World
Economics, 142(2): 307-328.

Chang, H-J. 2001. “Intellectual Property Rights and Economic Development: Historical lessons
and emerging issues,” Journal of Human Development, 2(2): 287-309.

Chen, W.-C. 2013. “The Extensive and Intensive Margins of Exports: The Role of Innovation,”
The World Economy, 36(5): 607-635.

Chen, Y. and T. Puttitanun. 2005. “Intellectual property rights and innovation in developing
countries,” Journal of Development Economics, 78(2): 474-493.

Chu, A. C., G. Cozzi, and S. Galli. 2014. “Stage-dependent intellectual property rights,” Journal
of Development Economics, 106: 239-249.

Delgado, M., M. Kyle, and A. M. McGahan. 2013. “Intellectual property protection and the
geography of trade,” The Journal of Industrial Economics, 61(3): 733-762.

Dinopoulos, E. and P. Segerstrom. 2010. “Intellectual property rights, multinational firms and
economic growth,” Journal of Development Economics, 92(1): 13-27.

Dong, B., Y. Guo, and X. Hu. 2022. “Intellectual property rights protection and export product
quality: Evidence from China,” International Review of Economics & Finance, 77: 143-158.

Driscoll, J. C. and A. C. Kraay. 1998. “Consistent Covariance Matrix Estimation with Spatially
Dependent Panel Data,” Review of Economics and Statistics, 80(4): 549-560.



86 KDI Journal of Economic Policy FEBRUARY 2024

Eichengreen, B. and P. Gupta. 2013a. “The Real Exchange Rate and Export Growth Are
Services Different?” World Bank Policy Research Working Paper 6629, World Bank,
Washington, D.C.

Eichengreen, B. and P. Gupta. 2013b. “Exports of services: Indian experience in perspective,”
Indian Growth and Development Review, 6(1): 35-60.

Eicher, T. and C. Garcia-Penalosa. 2008. “Endogenous strength of intellectual property rights:
Implications for economic development and growth,” European Economic Review, 52(2):
237-258.

Falvey, R., N. Foster, and D. Greenaway. 2009. “Trade, imitative ability, and intellectual
property rights,” Review of World Economics, 145(3): 373-404.

Glass, A. J. and X. Wu. 2007. “Intellectual property rights and quality improvement,” Journal of
Development Economics, 82(2): 393-415.

Gnangnon, S. K. and C. B. Moser. 2014. Intellectual property rights protection and export
diversification: The application of utility model laws, WTO Staff Working Papers ERSD-
2014-19, World Trade Organization (WTO), Geneva, Switzerland.

Gnangnon, S. K. and S. Priyadarshi. 2016. “Export Product Diversification, Services
Production and Exports in Least Developed Countries,” Journal of International Commerce,
Economics and Policy, 7(3), 1650013.

Gnangnon, S. K. 2020a. “Effect of the Internet on Services Export Diversification,” Journal of
Economic Integration, 35(3): 519-558.

Gnangnon, S. K. 2020b. “Effect of Poverty on Services Export Concentration in Developing
Countries,” Journal of International Commerce, Economics and Policy (https://doi.org/10.
1142/S1793993324500017).

Gnangnon, S.K. 2020c. “Export product diversification and tax performance quality in
developing countries,” International Economics and Economic Policy, 17: 849-876.

Gnangnon, S. K. 2021a. “Services diversification and economic growth,” The European Journal
of Comparative Economics, 18(1): 49-86.

Gnangnon, S. K. 2021b. “Manufacturing Exports and Services Export Diversification,” The
International Trade Journal, 35(3): 221-242.

Gnangnon, S. K. 2021c. “Aid for Trade and Services Export Diversification in Recipient-
Countries,” Australian Economic Papers, 60(2): 189-225.

Gnangnon, S. K. 2021d. “Effect of Multilateral Trade Liberalization on Services Export
Diversification,” Journal of Economic Studies, 49(6): 1117-1136 (https://doi.org/10.1108/
JES-01-2021-0057).

Gnangnon, S. K. 2021e. “Development aid and services export diversification,” International
Journal of Economic Policy Studies, 15(1): 125-156.

Gnangnon, S. K. 2021f. “Services export diversification and services export revenue stability:
does trade openness matter?” International Trade, Politics and Development, 5(2): 90-113.

Gnangnon, S. K. 2022. “Effect of economic complexity on services export diversification: do
foreign direct investment inflows matter?” International Journal of Development Issues,
21(3): 413-437.

Gnangnon, S. K. 2023a. “Export Product Concentration and Poverty Volatility in Developing
Countries,” The International Trade Journal (https://doi.org/10.1080/08853908.2023.21920
16).

Gnangnon, S. K. 2023b. “The least developed countries’ transitional exemption in the TRIPS
agreement and the strength of intellectual property protection,” Information Economics and
Policy, 101065 (https://doi.org/10.1016/j.infoecopol.2023.101065).

Gould, D. M. and W. C. Gruben. 1996. “The role of intellectual property rights in economic
growth,” Journal of Development Economics, 48(2): 323-350.

Grossman, G. M. and E. Helpman. 1990. “Trade, innovation, and growth,” American Economic
Review, 80(2): 86-91.

Grossman, G. M. and E. L.-C, Lai. 2004. “International protection of intellectual property,”
American Economic Review, 94(5): 1635-1653.

Gwartney, J., R. Lawson, J. Hall, R. Murphy, S. Djankov, and F. McMahon. 2022. Economic



VOL. 46 NO. 1 Effects of Intellectual Property Rights Protection on 87
Services Export Diversification in Developing Countries

Freedom of the World 2022 Annual Report, The Fraser Institute, Vancouver, Canada (Data can
be retrieved online at: https://www.fraserinstitute.org/economic-freedom/dataset?geozone=
world&page=dataset&min-year=2&max-year=0&filter=0).

Hassan, E., O. Yaqub, and S. Diepeveen. 2010. “Intellectual Property and Developing Countries:
A review of the literature,” Report prepared for the UK Intellectual Property Office and the
UK Department for International Development. RAND Europe, Cambridge, United Kingdom

Hidalgo, C. A. and R. Hausmann. 2009. “The building blocks of economic complexity,”
Proceedings of the National Academy of Sciences, 106(26): 10570-10575.

Hausmann, R. et al. 2013. The Atlas of economic complexity: Mapping paths to prosperity,
Boston, MA: Macro Connections Media Lab, Center for International Development at
Harvard University.

Helpman, E. 1993. “Innovation, imitation, and intellectual property rights,” Econometrica, 61(6):
1247-1280.

Henn, C., C. Papageorgiou, and N. Spatafora. 2013. “Export quality in developing countries,”
IMF Working Paper 13/108, Washington, DC: International Monetary Fund (IMF).

Henn, C., C. Papageorgiou, and N. Spatafora. 2015. “Export quality in advanced and
developing economies: Evidence from a new dataset,” WTO Working Paper, ERSD-2015-02,
Geneva, Switzerland: World Trade Organization (WTO).

Hidalgo, C. A. 2022. The Policy Implications of Economic Complexity, arXiv:2205.02164,
(retrieved from https://doi.org/10.48550/arXiv.2205.02164).

Hoekman, B. 2017. “Trade in services - Opening markets to create opportunities,” UNU-WIDER
Working Paper 2017/31. United Nations University World Institute for Development
Economics Research, Helsinki, Finland.

Hoekman, B. and B. Shepherd. 2017. “Services Productivity, Trade Policy, and Manufacturing
Exports,” World Economy, 40(3): 499-516.

Hu, A. and I. Png. 2012. “Patent rights and economic growth: evidence from cross-country panels
of manufacturing industries,” Oxford Economic Papers, 65(3): 675-698.

Hudson, J. and A. Minea. 2013. “Innovation, intellectual property rights and economic
development: A unified empirical investigation,” World Development, 46: 66-78.

Ivus, O. and W. Park. 2019. “Patent reforms and exporter behaviour: Firm-level evidence from
developing countries,” Journal of the Japanese and International Economies, 51: 129-147.

Jiang, X. and S. Zhang. 2021. “Visualizing the services embodied in global manufacturing
exports,” Physica A: Statistical Mechanics and its Applications, 571, 125365.

Kim, Y. K., K. Lee, W. G. Park, and K. Choo. 2012. “Appropriate intellectual property
protection and economic growth in countries at different levels of development,” Research
Policy, 41(2): 358-375.

Kimura, F. and H. H. Lee. 2006. “The gravity equation in international trade in services,” Review
of World Economics, 142(1): 92-121.

Kong, Q. C. Shen, A. Chen, D. Peng, and Z. Wong. 2021. “How demand scale affect services
exports? Evidence from financial development perspective,” Research in International
Business and Finance, 58, 101428.

Lanz, R. and A. Maurer. 2015. “Services and global value chains: Some evidence on
servicification of manufacturing and services networks,” Journal of International Commerce,
Economics and Policy, 6(3), 1550014.

Liu, Y., W. G. Park, and D. Fu. 2021. “Export quality and patent protection: Stage-dependent
effects in development,” Review of Development Economics, 25(2): 601-629.

Lodefalk, M. 2014. “The role of services for manufacturing firm exports,” Review of World
Economics, 150: 59-82.

Lorenczik, C. and M. Newiak. 2012. “Imitation and innovation driven development under
imperfect intellectual property rights,” European Economic Review, 56(7): 1361-1375.

Loungani, P., S. Mishra, C. Papageorgiou, and K. Wang. 2017. “World Trade in Services:
Evidence from a New Dataset,” IMF Working Paper WP/17/77, International Monetary Fund,
Washington, D.C.

Love, J. and M. A. Mansury. 2007. “External Linkages, R&D and Innovation Performance in



88 KDI Journal of Economic Policy FEBRUARY 2024

US Business Services,” Industry & Innovation, 14(5): 477-496.

Marshall, M. G., T. R. Gurr, and K. Jaggers. 2018. Polity IV Project: Political Regime
Characteristics and Transitions, 1800-2017, Centre for Systemic Peace: Vienna, VA.

Maskus, K. E. 2008. “The Globalization of Intellectual Property Rights and Innovation in
Services,” Journal of Industry, Competition and Trade, 8: 247-267.

Maskus, K. E. and M. Penubarti. 1995. “How trade-related are intellectual property rights?”
Journal of International Economics, 39(3): 227-248.

Maskus, K. E. and L. Yang. 2018. “The impacts of post-TRIPS patent reforms on the structure
of exports,” Canadian Journal of Economics, 51(2): 483-509.

Meinhard, S. and N. Portrafke. 2012. “The Globalization-Welfare State Nexus Reconsidered,”
Review of International Economics, 20(2): 271-287.

Miles, 1., B. Andersen, M. Boden, and J. Howells. 2000. “Service production and intellectual
property,” International Journal of Services Technology and Management, 1(1): 37-57.

Mishra, S., S. Lundstrom, and R. Anand. 2011. Service Export Sophistication and Economic
Growth, Policy Research Working Paper, WPS5606, World Bank, Washington, D.C.

Mishra, S., 1. Tewari, and S. Toosi. 2020. “Economic complexity and the globalization of
services,” Structural Change and Economic Dynamics, 53: 267-280.

Morikawa, M. 2014. “Innovation in the Service Sector and the Role of Patents and Trade
Secrets,” RIETI Discussion Paper 14-E-030.

Mosley, P. 2018. “Why has export diversification been so hard to achieve in Africa?” The World
Economy, 41(4): 1025-1044.

Mrad, F. 2017. “The effects of intellectual property rights protection in the technology transfer
context on economic growth: the case of developing countries,” Journal of Innovation
Economics & Management, 23: 33-57.

Naghavi, A. and C. Strozzi. 2015. “Intellectual property rights, diasporas, and domestic
innovation,” Journal of International Economics, 96(1): 150-161.

Ndubuisi, G. and N. Foster-McGregor. 2018. Domestic Intellectual Property Rights Protection
and the Margins of Bilateral Exports, UNU-MERIT Working Paper 2018-035, Maastricht,
The Netherlands.

Nguyen, C. P. and T. D. Su. 2021. “Export quality dynamics: Multidimensional evidence of
financial development,” The World Economy, 44(8): 2319-2343.

Panda, S., R. Sharma, and W. G. Park. 2020. “Patent Protection, Technological Efforts, and
Exports: An Empirical Investigation,” Journal of Developing Areas, 54(2): 145-162.

Papageorgiadis, N. and A. Sharma. 2016. “Intellectual property rights and innovation: A panel
analysis,” Economics Letters, 141: 70-72.

Parello, C. P. 2008. “A north-south model of intellectual property rights protection and skill
accumulation,” Journal of Development Economics, 85(1-2): 253-281.

Park, W. G. 2008. “International patent protection: 1960-2005,” Research Policy, 37(4): 761-766.

Park, W. and D. Lippoldt. 2008. Technology Transfer and the Economic Implications of the
Strengthening of Intellectual Property Rights in Developing Countries, OECD Trade Policy
Papers, No. 62, OECD Publishing, Paris.

Peters, B. 2009. “Persistence of innovation: stylised facts and panel data evidence,” The Journal
of Technology Transfer, 34: 226-243.

Pires, C. P., S. Sarkar, and L. Carvalho. 2008. “Innovation in Services-How Different from
Manufacturing?” The Service Industries Journal, 28(10): 1339-1356.

Phillips, P. C. B. and H. R. Moon. 1999. “Linear Regression Limit Theory for Nonstationary
Panel Data,” Econometrica, 67(5): 1057-1112.

Sahoo, P. and R. K. Dash. 2014. “India’s surge in modern services exports: Empirics for policy,”
Journal of Policy Modeling, 36: 1082-1100.

Sahoo, P. and R. K. Dash. 2017. “What Drives India’s Surge in Service Exports?” The World
Economy, 40(2): 439-461.

Salinas, G. E. 2021. Chile: A Role Model of Export Diversification Policies?, IMF Working Paper
No. 2021/148, International Monetary Fund, Washington, D.C.

Song, X., X. Huang, and T. Qing. 2021. “Intellectual property rights protection and quality



VOL. 46 NO. 1 Effects of Intellectual Property Rights Protection on 89
Services Export Diversification in Developing Countries

upgrading: Evidence from China,” Economic Modelling, 103, 105602.

Stojkoski, V., Z. Utkovski, and L. Kocarev. 2016. “The Impact of Services on Economic
Complexity: Service Sophistication as Route for Economic Growth,” PLoS ONE, 11(8),
e0161633. Structural Change and Economic Dynamics, 53: 267-280.

Su, X., S. Anwar, Y. Zhou, and X. Tang. 2021. “Services trade restrictiveness and manufacturing
export sophistication,” The North American Journal of Economics and Finance, 51, 101058.

Sweet, C. M. and D. S. E. Maggio. 2015. “Do Stronger Intellectual Property Rights Increase
Innovation?” World Development, 66: 665-677.

Syam, N. and S. Syed. 2023. Impacts of LDC Graduation on Trade-Related Aspects of
Intellectual Property Rights (TRIPS) in Cambodia, Djibouti, Senegal and Zambia, Committee
for Development Policy, Background Paper ST/ESA/2023/CDP/57. United Nations
Secretariat, New York, USA.

Verbeek, M. 2012. 4 guide to modern econometrics, (4. ed.) Hoboken, NJ: Wiley.

Vogel, T. 2022. “Structural and policy determinants of export diversification in Africa: A bilateral
panel approach using Bayesian Model Averaging,” Background paper commissioned by the
UNCTAD secretariat for the 2022 edition of the Economic Development in Africa Report
(Retrievable online at: https://unctad.org/system/files/non-official-document/aldcafrica20
22 background01_vogel en.pdf).

Yang, L. and K. E. Maskus. 2009. “Intellectual property rights, technology transfer and exports
in developing countries,” Journal of Development Economics, 90(2): 231-236.

Zahler, A., L. Iacovone, and A. Mattoo. 2014. “Trade and Innovation in Services: Evidence from
a Developing Economy,” The World Economy, 37(7): 953-979.

Zellner, A. 1962. “An efficient method of estimating seemingly unrelated regressions and tests
for aggregation bias,” Journal of the American Statistical Association, 57(298): 348-368.






KDI Journal of Economic Policy, 2024, 46(1):91-129
https://dx.doi.org/10.23895/kdijep.2024.46.1.91

HA g2t S8edS & neitt

2% SN A’

gl e FE97] o]59] 20119 ¥ IS E 7]E9 B}
oy o/gjo] F§oF /1577':—'5 FIlE FojUgR=r), 1 o]F E]
ZFo] EA FHAkIE0] 25 oo Hg) HLEA] FIF £ 7 K
=9 TIARRY YRS 2B/ YIS Aol RYH FASE
B ] 7 B RS =Y 7 doE '377f A7EZ 9
o Ao FEEAT 5 Yo FeE P F 7"757/«/ oF
2z 520 Zofslx] Y= B ?—0}0’7/0/ o< 79/g)of
g} R[7]9] Aoz morEr) X2 g2E BISTF £33 7] AXoFEF
E 9 AHR] - FE9F (macro financial stability)S 25k
A Aoker FALE A EFEH EFFFEAAUDY =0 ¥
& TS SEHG Hi, FHH KAFS _‘Egb‘// Y 24
VAR ZFE &3 53139 FE7}17, 7ARY Hgads &
B2 F7 F&77] o] &8 <lofo] mE f/FHe FFo] FF
o} EoiE AHCe=ZE e E3F DSGE Z3E &9 20004 ©]
P 20219717 oF 209] Hike &3MF 29 FHE E&5 £

Key Word: AAAA - 84, S3RAAA, S22, 7HEA
JEL Code: E52, E58, B4

* o= NAHEt AXSHE Eu4(E-mail: joonyhur@gmail.com), QM. SI=28 TARE X2 SA
HA 2 EEE(E-mail: ohs@bok.or.kr)
* Received: 2023. 11. 4
* Referee Process Started: 2023. 11. 29
* Referee Reports Completed: 2024. 1. 7
T & S7e o= A8 Aoz *5”5|°“1f it
O ZA| Aollet= FASE HaICH 2 AT A
w0 ZHE), SA0 naEH @ 74115*3‘4) 65%8%’1 4
AIE EZICL Of2d & o7 30| 2ot Aizge| 5 &8 ¥FE NS Tl Xl%’ﬁH —’.f— st=2d 0W% 3‘_/\}91

DE r\o

91



92 KDI Journal of Economic Policy FEBRUARY 2024

g7, e JlETE dF A BP9 §YE sYHeE o
oA, HARIE SN E YR qlee Aoz e ofgh F
59 ITE 293 Aoz BAHyr. o, Fe5ge A7
o7 =7 FEEC FE 2N e HEHE HeE HEH
ol oM, YL 2YYTE iR HH FElEHE £
9 £ ZI, EI0) FYE A FH = ForspEA], A ofd @
8ol wEepe JlEREE i JFH o= £}, 25 o
B3] ZPARAF HREA] SRS FRolE THARIE YlE 7
oJel FHo] HpgNsh FAHero R HAFI. o] R o7
g u8g o BIS7F Akt 35 E71YERAE 7]
AANA 8] FAL] HFH e HEYS = A= FHAA
eres 1eg) & £ Y& Aoz #HHET.

Aoz AXFA Y e FHom FEAE 295t

T8 QAo ok SR of 3ol el Txk sHAl% 2AIT, 23 FULY

ERepie: 2 =

2ol o]do] EAIEH . vl AEH IMFe g82vd T Al 4239 S| of
d ANDRG FH R qiZote Ao] v Asithe dE AR A ol SR
A Adhte] FE2 viAle ANEH RN SeEdd YE FAoE 82 4% AE
A SJrestA] g2 FAEE 2T 7 Sl v, AAAAAY A2 dddE 28
- ARF F2ol egste] A /o] §E

{02 2 XA HERE 8% FA &
ths Aol 711t} ojof wt F3Pg e E7IRME O, AXAAY B
= = #2|H-&d#(separation principle)°] HFZ|sitt= Zsfjoltt.
o F897] S8 AV H=3t 7HAAE 55, FEHE AF 5 F8EdE
o AA71E 2k 5 F8F H2A7H AABA ] sty 714
YIS nFth AMdo] FRIEHA, SY23o] T3 28§ A 48H E7F 5 AA
= F5ETY 93HE oA A5 dSE B ot dvhs Asir g4ty
g B39 sganrt gdiE AgolMe 2%
73 +5& Aol 98 B &85l 2ol 28 - AA gst Tro] anA
olgh= ol 71Qlgttt. ofo] Haf AXNARY AL A FY 7 SO ARl wt

H oK
Mo
g

rl

[ o=
N
-,
2
oo
N
)
N
Y
ol
2
4

Borio and Zhu(2012) 5 Es14ale] 9941 Aol S8 g0l 2eETd 451 9 BaEAe B8
S o] HhHSIte s AZISIE ek Bio] B4 Solx 289 0% sl 24 B AN Fur)
Ze] wrgo] ol 7|7k ulsh 4 e o2 ek, Borio and Zhu(012)9] A8 SN E HHE 54
o] & Aoz ®alh



VOL. 46 NO. 1 ANFAG) FEUATE FF 2 HH FRGANA A7 93

F8H7] olF SIFA F5EA4T te L8 Asrt dY EEA 85 YL
ol AEof AEAA 7R 9ol F6UHS F715ke =7H=0] 75k Al&tstaitt.2
Ul E 20119 2 7S Bof 23] A FH o] |52t 23l
F7FEQUTES O™ S22 84 Y2 EY] S Y 24 Al 898 8
= ol2A 15tz Ao| HFEAIEHR| o et =2ef §o|7} ofA|71A] F6] o] FofX[A] R

ggolct.4
o] &2 AZolA eyt MR HEE 69171 olF HaEaHAS A =
F8 A= 2T S7HE A& foh 55 ZEH19 o|Fol= AARN7 o B

FEHIHE A5E AR THA4lEo] HlE £ & FTI5sto] X vt AR
(104.5%, 20229 & 719)2 8= F 3HAE =2 FE7HA] 55ttt
ALt 8 A7 59 AT Ao WEH, o] FZ AR 752 &M T A4S
Aok £t oy}t tiuje] B A 34 Al 971 ¥4 7Fs S wolil, A7) BYEe A
FE IS E Aoz I#A k. A& W Cechtti er al(2011)3} Lombardi et al.
(2017) 9 AollA= GDP thH] 7HAAEH[&o] Z12F 85% H 80%E AT A+ 8%
(GDP)9] £3t8Rlog AgsHA He aﬁ—“ﬂ, Jorda er al(2015) 59| &4 =9

rSE

ol ol
e}
R

H]

Lo o

©

(9%) (%)
140.0

1200
100.0

60.0
80.0

400

B FpUT SRAC

ot

=
=

fot

200 2O A
2005 2007 2009 2011 2013 2015 2017 2019 2021

Figure 1. Trends in Household Debt in  Figure 2. Household Debt to GDP Ratio in
Major Countries (2005~2022) Major Countries

Note: As a share of GDP, BIS. Note: As of 2022: Q4, BIS.

F897] o1F IMF(2010)9] AL A3t Sofl 2d, Ado] tiaF =7t F 90% ool titk FY2FE0] F§UH

x““’é‘ Fojiby gl Zo& Uehdth
6“%1 A1z @, TP FHIERYS Sl Slo] F-8el Folsfof gt

4011 H oo 20184 119 259 ﬂJOM 71228 E 25bp AAH1.50% — 1.75%)5FHA 7HAhE Z7HA]
A& 5 15” Z3011 R o4E SHHoR nHeigtt. Al dF2d JHdE SRS 7% FH(20189 10Y:
7.9%—11%: 7.8%, Ad 54 tHB)~ YeRHlon, A& APT 72 14%5 St 52 ASE(20184 109: 14.4% —
119 14.2%, A4d 5Y Hu)< tach GA F59] JAES AnEY, o JUEL F8ETY w4 f2sfof o
the oHS AASHEA FE 01%— -r;g'?l‘ v, 239 FEHYS 88w dshEct AAAGAL o o] x-S F
3 2 529 2948 AASHEA FE59] YoMz F olgol gt o]do] | Ao& Eelch

520199 T tiH] 2022 T 71&E FHAIRA S A5E(+9.5%p)S B LT uEis FF(+14.4%p)oll o]0 AlA 2%
2 uE Zo=F yeylth

2022 I ZHAIRAEE(BIS 718): 292(126.4%) > TF(111.9%) > FH=H(104.5%).



94 KDI Journal of Economic Policy FEBRUARY 2024

e glold H=gt 7HA4E SV FE7HE Asol sHtete] BAE g ol &
A At g% AokEe Ao® yehgth 3 Park er al(2022: 2023) 501
Z 2E 243 & 2%, 7HRA S7ke 2714
A 39 o]F9] F7] AACIME g wotaller A=
Aoz ZAHEoH, 71%1—‘?‘—‘114 %TOH—E— 3714 AARERE obYet @7|Hor: At &
7F BIF ROk @2 Ao r FHHAT. MRA F 7}741TXH o A=A, 7]
AEA 2 ole *J»g—u?OH 1 P44 Zipt FEHA Aor BAEY. Y, 2 =
Y 7= A= 2023)= Fevte 2%t =71E uﬂéﬁﬁ < 3 7HARA St
Do Z7IRG Bt oy, SAVIAeRE AAESe B7I-A aRler g
st AR Y. 53] & AFolA= 7HAAE FE7F GDP Hiv] 80%E 2k
45 778l mAlE B4 2t SdiEe Ao E4E0 7|E 8 A X F

Sup 829 30l ANBA Sl 94 Al et wobe

o]
2t BISE 201 ki ANBA} LS SRACE sk AHAAY Integrated
Inflation Targeting(®]3} ‘1IT’) Framework2 A|SteHHA, & AA7l A3 71
1Hst= &7 F?l@%ﬂixﬂoﬂ H|3) F$37] AAIPES Tiof Xt g3b4 O]ﬂh dRZ o
At & ﬂﬁﬂoﬂ ‘ﬂre‘:‘q % «] S6%4 T I} l"i"/} ﬂﬂg Za7t

t+ 0 1 2 3 4 54

Figure 3. The Speed of Recovery by Financial and Economic Situation After Economic
Downturn

Note: 1) t+0 indicates the year starting an economic downturn; 2) @ In cases where there is no
simultaneous surge in housing prices or increase in household credit before an economic
downturn. @ Cases where housing prices surged before an economic downturn. @ Cases where
there was a sharp increase in housing prices and a significant rise in household credit before an
economic downturn.

Source: Jorda et al.(2015).
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Figure 4. VAR Impulse Response Function: Positive Housing Price Shocks

Note. In each graph, solid lines and shaded areas represent the median and 68% error band
estimates, respectively, with the x-axis indicating the period in quarter after the shocks.
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Figure 5. VAR Impulse Response Function: Positive Household Credit-to-GDP Ratio Shocks

Note. In each graph, solid lines and shaded areas represent the median and 68% error band
estimates, respectively, with the x-axis indicating the period in quarter after the shocks.
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Figure 6. VAR Impulse Response Function:
100 Basis Points Policy Interest Rate Increase Shocks

Note: In each graph, solid lines and shaded areas represent the median and 68% error band
estimates, respectively, with the x-axis indicating the period in quarter after the shocks.
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Figure 7. VAR Impulse Response Function: Positive Housing Price Shocks, Subsample

Note: 1) In each graph, dashed lines and shading represent the median and 68% error band
estimates for the 2000s period, while solid thick and thin lines represent the median and 68% error
band estimates for the 2010s period, respectively; 2) In each graph, the x-axis represents the
period in quarters after the shocks.
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Figure 8. VAR Impulse Response Function:
Positive Household Credit-to-GDP Ratio Shocks, Subsample

Note: 1) In each graph, dashed lines and shading represent the median and 68% error band
estimates for the 2000s period, while solid thick and thin lines represent the median and 68% error
band estimates for the 2010s period, respectively; 2) In each graph, the x-axis represents the
period in quarters after the shocks.
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Figure 9. VAR Impulse Response Function:
100 Basis Points Policy Interest Rate Increase Shocks, Subsample

Note: 1) In each graph, dashed lines and shading represent the median and 68% error band
estimates for the 2000s period, while solid thick and thin lines represent the median and 68% error
band estimates for the 2010s period, respectively; 2) In each graph, the x-axis represents the
period in quarters after the shocks.
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& Bgol= oA 79 Y8A SZA0] ZPstE o] U=, HolA AETt iid S
24 At YA oAl 9 4L 2% 13} A7]8H(autoregressive: AR) HFLS
S0 7Hg%T AR(D2Z FojAe oAl e F42 242 A4 (productivity), A
S(preference), E7Hinflation), FHAZ(housing preference) E 7}AAIEH|S
(household debt-to-GDP ratio) &Z°|t}. $HH, 9] % FAHW-SSo|AE YERt
Hiel o] VAR 2% &9l HolHERE AFHor AEEE 3 5 T8 AA
BA SZ sk *é%*, ﬁ\-‘ﬂ] 9 52 59 AAMSe] ¥h-go] ©x & (monotonic)®] oFd
YElS (hump-shaped) B¥o & yebgdo] & 4&A JtHChristiano et al, 2005).
oJf oA TSE = ol2fet FxAo]aL &A1 Wk} Folst= B3 DSGE 23 Ui
A B8t fste] EaoAe= 4H] S (consumption habi¥ AHEO] Z2AGH|E

(adjustment cost in capital)2 E§of WFgsict.

m[o <

5]
Z]
&l

2. Hlolg ¥ DSGE 2 373

oA e BEPO] BEE 2yt HolEE o]8oto] At FAHOR K
oA 71 87 FAo] A= o] glon, metk gE4 Fol(stochastic singularity) &
Aol AHstA] %7] YA AAA N AIADE ol&oto] BPS FHstojof gt 37
of AHEH oA A9 BFLES 1909 A WS4 1909 Ad TIzkAH], E7HCPI),
P2 JAFY R 7|2, AdFE7tE 9 GDP thy] 7HAAlgH&olct. o Aol

A9 VAR E43 543t ME7]7HE o]8stdon, maka 20009 1/487] ~ 20214
4/487) 717H E71¥ glo]gE o]-&3l9 . E19 DSGE RE2 HAAY 84S A<
sk A7) 4TS 133 HA A (stationarity)& 7H%E Ego|H, o3l o2 X

3 40 ’\}—90 = FAltrend)E 7Hl= ¥ T3 A A|A F ARESEolof gttt o]&
A8l 1918 A U FA4RL 1919 Ad vikaH] 5 AXHE= B3} Al (smoothing
parameter)& 1,600(A =1,600)& 7}A= Hodrick-Prescott(HP) HE|S AR&3lo] A
£ AAsIA. s, F853 F7](financial cycle)y= F7I¥%E F71Eth o 71 EAS
Holtk= 7|& 39 ATof 7|¥tste] AAFE7A 9 JHA4EHlE 59 S6Hss
A=25,000113} Zo] AAHSFHY & BE3} ApE Fojsto] FAE AASHAH. E7F

A 571 dEl(YoY)E Fot3lom, o258 E =239 AlH(time-varying) &71RH8

th rlr rl

ool FEAYRIAE B WIS AE A A WA AL J1Ee Agsier.

ol



X
N

VOL. 46 NO. 1 ANFAG) FEUATE FF 2 HH FRGANA A7 105

2Z(inflation target)S 2Hsto] ALL35lT nix|glo g WE HATas SF Ha
IHEE AMESte ti4l BE7IeadoA BESHadE AT EN AL BE7|E
w219 SHFERRE AXE AMESIITh 12 o] o] 58 % H4l SHFEERH
o AXE =g 4o AT =M HAEAA E F8HSol digt g Ak S8
7| Z(stance)E ©S AGSHA 2otz skt By F0 AREE FAIZE AA" AA
gL Figure 10°] YERY} Ut

2y 3% Al golg 2R E 2A]¥o] 8o|5x] k2 WLEL [acoviello(2005) H HE9)
71E 28 $A2Q014)A A-gstAY =9 A HA FPeE Foff A2 EF o] st
At o|gA ZAejHeoldE XEELS Table 19 89Fk= o] St
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Figure 10. The Detrended Time Series Data used in the Estimation of the DSGE Model

Note: 1) The shaded areas in each graph indicate the recession periods identified by the OECD: 2)
The blue dashed line in the last graph represents the time series with the sample mean subtracted,
excluding only the pre-removed neutral rate from the nominal policy interest rate.
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Table 1. Calibrated Parameters in the DSGE Model
e AejBgold gt =4
B (AEZH A7 RIS 0.99 Iacoviello(2005)
g A7 Az Ee1g) 0.95 Iacoviello(2005)
v C197F AR RIS 0.98 Tacoviello(2005)
Jo GE A2 iR 7R 0.2 $U5(2014)
X (EHE AR 1.15 Tacoviello(2005)
po AR HS) 0.3 $915(2014)
NGRS 0.03 $915(2014)
N G i e 0.025 Tacoviello(2005)
m (719719 loan-to-value) 0.6401 BE7|17E B = Hd LTV Hl&
m”  (7}49 loan-to-value) 0.6401 BE7|17E &< = Hd LTV Hl&
Table 2. The Prior and Posterior Distributions of the Estimated Parameters
AR I A Z R
=9&3: 4 (3) =9£3: 4] 8)
m Dist. Mean Mean Mean
(Std.) [5%, 95%] [5%, 95%]
h, 0.7 0.42 0.45
(habit) 0.1) [0.32, 0.52] [0.34, 0.56]
" 15 1.64 236
(labor elasticity) 0.5) [1.06, 2.29] [1.43, 3.62]
P 6 0.11 0.10
(capital adj. cost) 1.5) [0.07, 0.16] [0.07, 0.15]
0 0.5 0.94 0.94
(price stickiness) 0.05) [0.93, 0.95] [0.93, 0.95]
a 0.65 0.59 0.65
(patient HH wage share) 0.05) [0.51, 0.67] [0.56, 0.73]
Pr 0.7 0.88 0.92
(MP AR(1)) 0.1 [0.84, 0.92] [0.89, 0.94]
(o 1.5 1.31 1.38
(MP inflation) 0.15) [1.10, 1.54] [1.16, 1.62]
?, 0.5 0.77 0.89
(MP output) 0.15) [0.57, 1.01] [0.65, 1.17]
@, 0.5 0.18
(MP HH credit/GDP) (0.15) [0.10, 0.28]
Py 0.5 0.74 0.73
(inf. AR(1) 0.2) [0.67, 0.80] [0.66, 0.79]
P, 0.5 0.87 0.85
(housing AR(1)) 0.2) [0.80, 0.94] [0.78, 0.92]
Pa 0.5 0.86 0.87
(productivity AR(1)) 0.2) [0.81, 0.90] [0.82, 0.91]
P, 0.5 0.39 0.34
(preference AR(1)) 0.2 [0.25, 0.51] [0.19, 0.48]
Py 0.5 0.42 0.54
(HH credit AR(1)) 0.2) [0.28, 0.56] [0.38, 0.69]
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Table 2. The Prior and Posterior Distributions of the Estimated Parameters (Cont’d)

APERL ARSI
=9&3: 4 (3) =9E3: 4] (8)
o Dist. Mean Mean Mean
(Std.) [5%, 95%] (5%, 95%]
7, G 0.5 0.05 0.05
(inflation std.) (o) [0.04, 0.07] [0.04, 0.07]
o, 1G 0.5 19.63 13.96
(housing std.) (o) [7.53, 16.39] [9.61, 19.31]
o, G 0.5 2.86 2.41
(productivity std.) (o) [1.84, 4.33] [1.66, 3.44]
o, 1G 0.5 0.15 0.15
(MP std.) (o0) [0.13, 0.18] [0.13, 0.18]
o, 1G 0.5 2.29 2.44
(preference std.) (c0) [1.86, 2.81] [1.97, 1.84]
oy, 1G 0.5 1.53 1.60
(HH credit std.) (0) [1.33, 1.76] [1.39, 1.84]

Note: In the column indicating the distribution (Dist.), B, G, N, IG respectively refer to the Beta,
Gamma, Normal, and Inverse Gamma distributions.

3. Z+ DSGE 29 dolg HIw

ol Qe % K DE —[1] BE/IZE 5% B3] 4t 81 olgjo] FE<
A WSolE Bhe Sl ST [2] Wok IR ThE ojWak Fgeb W] WA —of
et meo] SAT AT 971 9] 9A 4 FelEAE AHekn 249 DSGE RIS
o dlolq A= wmc

Table 30 o]st 22 vl Agwe] Aurt AAslo] YUek. 3% 2, ol 4w
2ol 714 B YL 4G} B9} W GDP ¥ A4S HI&o] FelEo] W]
6)F Zgox ekt IrteoRt Eobdae] 44, Brieh A4S F7H(ai)e
S84 (7)3He 29 Hlole AYEA L Aow BAH} AHoR FeEHo]

Table 3. The Goodness of Fit of Each DSGE Model to the Data

Z3FYEA B ¥ tolE AFE (&9l
A% 9 27h A () —673.8 [3]
3%, B7F 9 ddFEkE: A @ —691.0 [6]
8, 7t 9 7HAINE: 4 (5 —682.2 [5]
3%, B7F 9 AAFETHE SR 46 —676.0 [4]
3%, B7F 4 7HAAE ke A7) —672.5 [2]
4%, E7F 4 GDP ti¥] 7HAAEH 4 ©) —665.5 [1]

Note: The goodness of fit is assessed using Geweke's (1999) average log-marginal data density,
where higher (or smaller absolute) values indicate a model that better fits the data.
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data density)”t FEEE=S A A &, F7Hd E7t HolHE d9she H =e
& 34 @€ 4% 42 Wl HolH YEt A5H0w sk, nYe Feledel 7
ANGHI &S 37 1) BY dolg At ok @A o, AN K5 0
wTh Aok Fe BE 20004 ofF S £588 280] QoA AALgHIE0] B
2% WSS Ak
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5. BPo =Y TaEe AAE

239] F7go] At HA=A 7] At RP L2 RH A4tE= F8Hdynamics)

2 Foto] 44 240 A8 AALH vmh o)F 99 R eRY £2HE A4
o A2E T, ol FAHOE thgIt L WAOE olFoldit,

Stofl Al Aol AREE AA AAHCIBE 7P & st A F4E9] AH

A(sequence)s AT HESHKalman smoothing) s %
(2] [119] e HE Ha Fedol oisf 30,0008 ¥R

[3] [2]15 &5 ¥o1%l 30,000719] A&ol sl 2+ A Bt F-oto] AA AlA L

H] w3},

%
-
ol
i)

oot 2 WO AME BY FAOZRE SEEE AALY A AALY vEE
Figure 110] EAIE0] QIek. A4 23, 7HAAIEUIES Agetnt BPoRsE =51
AAGe] AR AT 3] GARE AT WHHSIT ThE, AR B B
goeny £2¥ An A4 AADLe] 20008t 25T F5E BE HELS HYei o
9lol oRke] A% Hol: o= Uehth, o]d @Yl Uzt B el S

AdHEE F=2 d¥ste 7HAEHE0 HiT 984 S40] SHsE S A=A
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Figure 11. The Actual and Model-implied Time Series

Note: 1) In each graph, the bold solid line (black) represents the actual time series used for model
estimation, while the thin solid line (red) represents the model-implied time series; 2) The model-
implied time series represent the mean values of the posterior distribution at each point in time.
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(first-order condition)2 2 R FstE LR A (structural) 20| ot} AA| 7MAAE
HE s § A¥EA g Faol tie DAHresidual)et o] A= o] 7] HEloz
FE5E I8k &kl 2o AA| AALEY] A-oF He2 AWAor & LA S
Aog Holth

[1789] VAR #&4]0f H|sf & 42] DSGE 23 &40] 7HA = A4 7het| st 239
T2 R4 (structural parameter)S g0 R 1 , FAAF o] 71535ltte Aotk E9]
219 DSGE 23 74 21 7k 54 F2 20009 olF Huet gy 24
Al ZHAIAG &S HHdstlths SHolnt. o= gt 9} A ZAAC et B sl
9] Figure 11°] AAIE P02 RE =EH AALES o] &3ttt LA HOE th37 22
SEAMA A (counterfactual) 7H8E Bofl 7HA41-8 8] &0 ¥HEo 2 FYLPS Hrlep| =2
Stk “HE71ZE B9t woF S A o] A4l G el WHEohAl AT A Y] AAIFA]
9 THARA 582 of9A HHHAS ALY olF ol ¢, =0T RAEZ FOf AT E
B9 sfi(solution)®t 9] Figure 118 E&oh= BYo|A AliHE 84 FAEY AIAAE
Z233to 24 mPof| Pzhst WA AA LS T&3513, o2 Figure 11°] AAE 23
OSERY EEE= AA AALGTL H] BTAS] =

19} o] A4kt AA| 2 RRAMIA AJAE WL ZA¥h= Figure 1290 A= o] Aot whef
St dlo] 7hA 4184 &0 ¥h-gokA] ottt 2002~03W7 € 20209 ©]F 7|7tol o5

rsﬁ

2

o

_4
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Figure 12. The Model-implied Actual and Counterfactual Time Series

Note: 1) In each graph, the solid line (red) represents the actual time series derived from the
model, while the dashed line (blue) represents the counterfactual experimental results assuming
monetary policy does not respond to the household credit-to-GDP ratio (¢, =0); 2) The model-
implied time series represent the mean values of the posterior distribution at each point in time.
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AAZE 7 AA BT ZorS Aolgte ATE At E3] 2020 &4t o]% 7|7to]| tis)
A= B FAEE 7 BE5EE9 AR SFeHzero lower bound) @& LHE%7}h 2
o8 Yeith olet &8 A= Wl udt 4 9 &0 AR AAEY ¥ ¥

ol ARZ AYE € & A BRAHA AU e6to] ZHAAEHIEE 2002~03'd7 t,';
20209 o] 7|7to] tish AA|ETH B2 =4S AdS AY A= HojFal itk oyl
YA A Ao E oty AAFE7E ARE IA vHA 3=, ol de9
(2022)014 ¥7l H} Qlol E3hd&o] Fe7tA A= FFo] AHAQL Tacoviello
(2005) 2@9] E/olA 7Isk= ACRE Heldh

A

6. 3YLB 245 BH L HH FeEH: 2R B

Mo

A F shie 27IkP8T 8982 AR E 7 e 9239 34
Zolt}. o]& 3] WA Benigno and Woodford(2012)ol4 AH|t=
HF 9lo™ Bernanke er a/(2019) ¥ Kiley and Roberts(2017) 59 7]& wu]= E30]
d8H SATEE oo, Y230 HAaskotaa} of= 22F &A% (quadratic loss

function)& the3} o] Aol
© QL()\,’)/): Var(ﬂt)+)\Var(yt)Jr,yVa,r(st)

9 AollA A & 4= M AT WollA A ZHAAEHE At digt THeAE
o], E7F At tigt 7HEA7F 182 FolA Qs AdgollA o] @52 E7F B4 tiH]
AT 7HA 488 BARY] ATE 7HEAE e

Gali and Monacelli(2005)¢} 22 7|29 E3oA= A% 2419 7HA1Q1 Aol 0.54
19] gk Fofgith. g E0] A=1% A FY2Po] Eviet A BAlo] BUZL 7HEA]
£ 5= 0|33 %(dual mandate) FEfS] £ATR7F "k, oS EAS wel EoA
T A=05% A9 A=1% HLE B4

a8y G Babel oist 79t g, ZHAAE S Bl digt g A9k BEstke]
71E B9 7 94X E #9e %’i% Afefo|tt, SHH, Figure 11004 Yeld viel Zo] ol
g THAAEEEY] WEe AR 2 EVF wsAol ol Addel 2 g 7HKITh whetbA
e e v o }Zﬂ A18H1E B4 0.54 19] 7HSAE FAT 9 &4 gho
7HAAEHE HEAol oa AgE 7HsAdo] At ol#et EAIEES Hekol] g i
e v S BV A% BAY] w29 ZHAA8H & 24 Alo] Bl&9] I4=a HA5HY
TH(y=0.138).

olgt i’iﬁ"‘%’ 7Fgstal WA AA 9 A A AvkE] oo digt 27 % (conditional)

< . 5, Figure 120] AAE A 2 whAHEA AFstollA &7 4% 2 7t
BH|&0] BAto] oA dEpx|n, UYolr} o]F Fof| A4t 4] (9)9] 22F &4 T}
7350 o o =g AlAlsHe Zo|tt. dig A3 AIHE Table 40 89F= 0

0
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At ¢, =0 7P¥sh= BRAMEA A9l B9 Figure 120 Wehuzo] AA Y 443
AL H Y] BARS T A gtk S, YA AEstoA E7Ee] BARS AR 99t
A Zol7t glek. 1 At 23 £ATLo|A A EAte] o TSR FrE AA A
S-Hr} WhAMA A Astol| A 22} AT gho] AX|= d4to] WAgitt ojet 22 Adte
A = AXNFA D F8WF AAGE 7P & Aot $EAEY AlEA 2A
(conditioning) & ®, 7HA41-&H| & BH&sl Sk E3g=o] 1A -2 A F o H|3]

T

FTE2H9 EATS S 5= LT LS AT

QoA AT 2AF AT FEER 9 7HALEHE v AlSTe XA sto] A4kt
et ol2lgt AP L Asle] FEEAA BE ALE 2AHTOEA 4 (9)0 Uehd 5%
29| 22t £ATRE FASohe FHEE AFEY XS 7T 4 Ut AT AF Al
Al ZF FEEF Y AxgEe] 7€ E¥oly AAClE ddolA] 2 Fo R Wilktl=
Ae 27] Yol ZF Alszgrol thgt shetat kS AAsto] BAsqich. WA F3 ] &
713]#(autoregressive) FE-& BFYot= p & A 249 544 (0, 119 ofstat Aghe
Fosiqitt. B3 A9] 71 v k(s,) = EVIMEEREAE AlFsdd ME71HY &4
< 1eoto] 1Kt 33 2580 ZAeg A6ttt 4% 9 A48 HE Algel= (0, 1]
9] 4 - sigt 3= 7ot ol EVIRMERA|Q 44 ol ¥l tigt B3
-04 AH-S 7} Eﬂ‘iq": Zjotof g whggt 75340]1‘% o|g} T2 A 7t By AATRE

Table 4. Variance of Each Variable and Quadratic Loss Function Values:
Conditional Experiment

ik 22 £, )
= % 7IAAE & (0.5, 0.138) (1, 0.138)
AR 0.08 1.34 4.59 1.39 2.06
(¢, >0) [0.09, 0.09] [1.33, 1.35] [4.27, 5.04] [1.34, 1.44] [2.01, 2.11]
AR A 0.08 2.00 14.11 3.02 4.02
(¢, =0) [0.07, 0.08] [1.56, 2.81] [6.40, 32.20] [1.76, 5.84] [2.56, 7.21]

Note: Mean and [5%, 95%] estimates are reported.

Table 5. Optimal Interest Rate Rule Coefficients in Conditional Experiments

=A% 2} 2SR 2} Alehks
sl éé:% (et 4l @) :2 3}51_;85 oT. 138) A i ,tjiugj:;s)
Py 0.92 o, 1 0.79 0.72

o 1.38 [, 2.5 1.00 1.00

?, 0.89 [o, 1 1.00 1.00

?, 0.18 [o, 1 0.29 0.39

Note. Values evaluated at the mean of posterior parameter estimates are reported.
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g . gEzo] AR() AsE FAAHTH 2
of x4 FeEAe A4 BTt FAFe 0] ArIHTA0] @
2 & - AR ol Wslo] tfgdtel J1EFeE Bt AFHoR 2
7@‘“01 HEstths A AR B, ot 4% ASY HAge 24 A4 st
5 ARklA] Uekom, o H2 FeEHo] Blolo] Mgt AR Wi o]
gL AAET Folok et a»g« oujgie}. ofajgt Ak 20004 o|F E7h= old

710 Bls) griE oz Yekom], GDP F7Hgo] A%Hoz sekid A2l AXRA
AT WA VAL AL Ao Eom Ao A FEAA 6% 0.29~
0392 AA| AR} A AAbso], FeAHE WG FAHAL I 4R 4L
Mewct 6% A3H0 GG Wale] WA} e Hehdek s

oot e HAH FEN £F A HAAEHIRO] Ao B ol AL & AUk 4
o A% B 87 ke Lol A4 EAZ AL v, A48
BHE 434S A A9 F 3AYIEINY AHE £ B BEE EHS 71
. % B 48 2ol AME 4487 AR FAVL WA ool Aolch ol
wet AT B B2 We) AAASERA B2 Aol oF 187] A9 AR} £
A B2k 10l 1 933 719 ARl 44 4R BA o 4YNS B8
T = 5838 o] EA3It}, o]et Z2 o|F-Z Table 59 Ued A

N
N
rlo
m
2,
tlo
N
)
rr
2
o
E’l
o)
_?L
pach
N L
e
N
HIJ

_4

E%—] o o
gL ‘31 =7H, 7RI E A0l Rt AIARE Eshe Ao] ofv] 3l Aot ofdt
48 wtgsto] 3 FEIE3E =&k A¥S Table 60 AAIE Hiel o] sig H

E9 tget MRS JEsto] Al4betoltt. Case 19 A% 434, 714, 7HA4IEHEH
H5E @A MRS, Case 2~4%= 7HAAIGHIEZY THE AIHS 1Este] A 187] AR
A8t om, Case 33 Case 4°14= E7H3 A7 247 ml= AIRE A-&sto] 4
S XPsict.

ZA3}= Table 70 AAIE O] Edl, 23 AR oA o9 ¥Hg

o] d#td At =EHUY. 7MY A2 EATSTE UEHde S22 2104 HA

Table 6. Alternative Time Lags in Obtaining Optimal Interest Rate Rule,
Lag in Inflation and Household Credit-to-GDP Ratio

Case A3 =71 A& B &7
Case 1 1; 7?, 9:
Case 2 Al 7;1 é1,71
Case 3 1/: E;(;QH) ét—l
Case 4 E;,(Zj’f,ﬂ) E;(T}Hz) gf,—l

SESTC] 8BS Rl oY I 989 uol] s £ DSGE 2 A ST ALE 90
Zzte] mol HielA BoFEA 340 FALSULE ATRE Aol WA Foloh, oY FAVSYE ¥ o] A4
of qitt.
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Table 7. Optimal Monetary Policy Rule Coefficients in Conditional Experiments
Considering Alternative Lags

22} &A% (A =0.5, v=0.138) 22} &A% (A =1, y=0.138)
Case 1 Case 2 Case 3 Case 4 Case 1 Case 2 Case 3 Case 4
Py 0.79 0.84 0.84 0.75 0.72 0.80 0.79 0.52
on 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
?, 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
o8 0.39 0.45 0.43 0.36 0.29 0.34 0.32 0.23
Quad. loss 0.89 0.91 0.90 1.19 1.26 1.30 1.28 1.85

Note: Values evaluated at the mean of posterior parameter estimates are reported.

sl AP B o, Bahgale] LR @A) 719 Wl thgshs £H(Case 1O B
5 v 3 187] A%E 4

A= Qtt 3, 7HA4IEH]E A AE AIRES Este] B

235t AYoA= Case 3 ) Case 2 ) Case 4 HOE &A%Y 22 Aog 14.1;].14-1:}
o714 Case 33 29| Zfoll= &A% #he] Zpol7} 18] =A] oy, Case 49 7
ol &4 o] AFoR w2 FAE 7]§ StAAtE o] 2 Ad Z2xE 1y [m

AR B H 290l FaLsh] ft gElEd At Al THAIASHIE S I 1271 AR
Az &8 Feole 480 =7 ‘é‘ixﬂ«l JEE °]&(Case 2)stAU, 7112
35 1271 & AYAE E&(Case 3)5t= AL dicko] @ + g Aoz wddn

oF A9 2A% B4o] }A G dolgE 7Y T HPst S5% 29 AH20
Ak Zolddeke, Hlast B42 Bk AvHQl Ao H8Y 4 9tk 3, 54 A
2% A9 (random)2 AAFste] FUT AHE sHe Zolth, olF B YA A9 B
s} 2o] A GH &l BRSlof hetel TRt e 2e 4

3t XA (unconditional) 23} £Ag: A
9 AlEgold WS d&stRed, I FAR AR o Erh

A& 20071(509)
<t Al ]OMi Stod ”Xﬂ oL HV\}”X—*‘ /\1‘%?420}01]*1 t ¥ A2E A3t
[2] olEA B8 A= 7Fedl A7t AlEH el 271 gholl s JFEA] L=E A

H9l 717Hburn-in period) 2.2 AAs}to] o] 7|7t Tt AEH A=

o §2

£ RA,

3] 4eix 1007] Boto| A2S vlgoz 7t Wpel Bag T
4] olg B3 4 ()9 4TS e AL
(51 [11~[419] 3L 10,0008 MBHA AL £G4 Bigh D (5%, 95%] 44

g .
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Table 8. Variance of Each Variable and Quadratic Loss Function Values:
Unconditional Experiment

=4t 24 48N, )
E7} % 7HAAEH & (0.5, 0.138) (1, 0.138)
AR 0.10 5.80 155.85 24.44 27.34
(¢, >0) [0.06, 0.14] 13.29, 9.35] [73.04, 276.27] [11.95, 42.65]  [13.74, 47.09]
YRAMA A 0.14 3.08 332.91 47.48 49.02

(¢, =0) [0.09, 0.21] [2.21, 4.14] [130.50, 648.21] [19.50, 91.02] [20.92, 92.70]

Note: Mean and [5%, 95%] estimates are reported.

olejgt WAlo® g FEAR AF AIE Table 80 2okElo] et ABH o4 A3t
e Aol B3] Brtok /AN SR

A 2N, A0 BARS F7HITIE AR gt oldd B FHNE uhg
2 Rato] of w3t 457} ol A E etz E5pg o] 7}

of B8 v © Foldi At EEE olH ANE Fol, A4S
g e sz s 3YeRel 39

& AR AEAS Z20A B

7
o] A
gz 22 4+ 9ok

Zay 3497 olF WAL BF, AN AE 5 Fud 248 50| 97

WA 5L FUAAE 5 ANAR] ARe BRAE Fans 27 ud $ Aok

Mol Selsjely Erlebye A Aol AR Hojuke 73 ZIoPSo| SoyH 2

mo| 8ol FAHYT. o8 AVIE HEWEA 715e F2 AxE FYLASY

A0z T7Hg FET AMIE ARG A0l ouels AAhS(Leaning Against

Wind: LAW) @gto] 27| A&sigr). oleh 22 2R Fztdistols eutetolA
4e B gRewel e AgEdo] FgAHol 2=t

T 20119 9 A
5 ¥ A olF 2o A 8 Al F8eH = o Ao g 1Y
Skar EH S AR gt AA AN AF7F SEshA] g2 AAolt. o] T AFolA =
W 7ML a6917] °olF qﬂﬂ‘ﬂ?ﬂ J= AE3E vl= 5 8 AX=y g2 47|t
S7HAIE A&sHEA 229 Z7HARARES 2 =3 v s me &
Aot 53] Z2UH9 WA o]Fofl= FAIT A7 E EFskal &
o7 JHARA7L v £ g FTlellet, M2 S AR R
A(fundamental)S 34 Hold Aoz Hriw 1 9low, &S Aokst thuf
4 Al 8171 HA 7HsAe APl 59 FAES 2AE ThsAel w2 A
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1. BIS7} AlQrst 1ITQ] F8 8(89

T697] o|F 22 {540l AA F7FtEA Al&=ol et o= AaFEY 5
7 SHEIL, AE7F A& mE Aed] AW 59 JFoE AR St T S
o] o]o XA thifje] F-§F-ZERt ofYzt o]& Qg A=A W AHE gdid 714
o] AThH= EE0| A7IEI Yot oo BISe $Y-=30] He2 &7 AFel 3
FEUNEE 28F¥or 1T £ e EFFH EVRPYEHA Z(Integrated Inflation
Targeting, °|st IIT) E%°] &6 - BA AWt o] Bt axitdd 4= lok= dsiE
AT ol IA AX=E FHCE E7IRPIERA(ITE =9T FAld= S92
o] 33 &= Sl AT 271 T AXNFAY #BE RS AF T8 AHMHAE
ol ExtFo] TASHA g2 AC=E AASII oY, F8A7E AVIE 923 Y &7
oty T X o] FgEE S GHT , |
7H AT A AEAA ] stz A7l weiE itttk QAR B AS5H
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A, 6971 olF A=l Hti <
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g H&2 B%E T deng S8 - FA o A =] "ok

of7lo A& 219 EAdido] B DSGE 2ol gt Mgt A8S AASES gt
R CEERE

239 RYANE ASAS FYAAL F /3] A EAste], 2 AL R
g Atk ApgETh WA A4S BEUSE et Zol FolAlc

(A1) Eozﬁt{log —hye',_ 1) +ullog(h,’)— (Lt/)”/n]
t=0
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3. HlolH

£19 VAR ¥ DSGE B2 2000¢ 1/4871%8 20214 4/427|17HA9] g A=2E
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GDP(y,) =log (DA GDP/A )

GDP: 244 (A1A7HE, GDP) (323 AASAA2H)

H): 7H S4MAE (2 BASAAAR)

A =2 VEad, A% @2y FAASAALE)

D ABREZIAIS (2010$=$10)(=), SR (=23 FASAALH)
2 ZelylAR S 223 ujuj7ld RS (KB)

* 7}A A1 Total credit to households (BIS)

P

oF mMd oF > mx
S o a

UXEe® VAR B9 34 A ousR A8E ¥55L e o] 1A,

flo

* US GDP = log(US real per capita GDP)

* US 10-year interest rate = Market yield on U.S. treasury securities at
10-year constant maturity

* Oil Price = log(Global price of Dubai Crude)

* Real effective exchange rate = log(Real broad effective exchange rate for Korea)
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Figure Al. Impulse Response Functions to Monetary Policy Shocks in DSGE Models

Note: 1) The impulse response functions in each graph are simulated using the mean estimates of
the posterior distribution of the parameters; 2) In each graph, the x-axis represents the period in

quarters after the shocks.
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Figure A2. Impulse Response Functions to Monetary Policy Shocks in DSGE Models,

Actual vs. Counterfactual

Note: 1) In each graph, the solid line represents the impulse response function based on the actual
parameter estimates, while the dashed line represents the counterfactual impulse response function
assuming monetary policy does not respond to the household debt-to-GDP ratio; 2) In each graph,
the x-axis represents the period in quarters after the shocks.
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Note: 1) In each graph, the solid line represents the impulse response function based on the actual
parameter estimates, while the dashed line represents the impulse response function assuming
optimal interest rate rule coefficient 1; 2) In each graph, the x-axis represents the period in
quarters after the shocks.

(Unit: %)
GDP Consumption Investment
o — - —_— T
0 0 o=
I s !
o | -0.05 1 - ]
Actual -01 1 1
04 B : -2
= = =(ptimal 2
-0.15 1
o 5 10 15 20 0 5 10 15 20 ] 5 10 15 20
w1073 Inflation Nominal interest rate Real interest rate

0 5 10 15 20 20
Household debt-to-GDP ratio

D2fh = ” 1
04 1 -

-0.05 05 ]
01 1 0.8 1 |

015 L L L 4 L L L L L L

0 5 10 15 20 0 5 10 15 20 ] 5 10 15 20

Figure A4. Impulse Response Functions to Monetary Policy Shocks in DSGE Models,
Actual vs. Optimal 2

Note: 1) In each graph, the solid line represents the impulse response function based on the actual
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optimal interest rate rule coefficient 2; 2) In each graph, the x-axis represents the period in
quarters after the shocks.
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Optimal Monetary Policy System for Both

Macroeconomics and Financial StabilityJr

By Joonyoung Hur and Hyoung Seok Oh’

The Bank of Korea, through a legal amendment in 2011
following the financial crisis, was entrusted with the additional
responsibility of financial stability beyond its existing mandate of
price stability. Since then, concerns have been raised about the
prolonged increase in household debt compared to income
conditions, which could constrain consumption and growth and
increase the possibility of a crisis in the event of negative
economic shocks. The current accumulation of financial
imbalances suggests a critical period for the government and
central bank to be more vigilant, ensuring it does not impede
the stable flow of our financial and economic systems. This
study examines the applicability of the Integrated Inflation
Targeting (IIT) framework proposed by the Bank for International
Settlements (BIS) for macro-financial stability in promoting
long-term economic stability. Using VAR models, the study
reveals a clear increase in risk appetite following interest rate
cuts after the financial crisis, leading to a rise in household
debt. Additionally, analyzing the central bank's conduct of
monetary policy from 2000 to 2021 through DSGE models indicates
that the Bank of Korea has operated with a form of IIT,
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considering both inflation and growth in its policy decisions,
with some responsiveness to the increase in household debt.
However, the estimation of a high interest rate smoothing
coefficient suggests a cautious approach to interest rate
adjustments. Furthermore, estimating the optimal interest rate
rule to minimize the central bank's loss function reveals that a
policy considering inflation, growth, and being mindful of
household credit conditions is superior. It suggests that the
policy of actively adjusting the benchmark interest rate in
response to changes in economic conditions and being
attentive to household credit situations when household debt is
increasing rapidly compared to income conditions has been
analyzed as a desirable policy approach. Based on these
findings, we conclude that the integrated inflation targeting
framework proposed by the BIS could be considered as an
alternative policy system that supports the stable growth of the
economy in the medium to long term.
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