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1 Introduction







Introduction

Korean society is currently undergoing a second wave of
demographic transformation. Over the last three decades since
1983, the nation’s total fertility rate has consistently hovered
below the population replacement level of 2.1. In the mean-
time, the average life expectancy has continually increased,
and by 2007 it was above the Organization for Economic
Cooperation and Development (OECD) average, putting Korea
among the countries with the highest life expectancies. Since
2001, however, the total fertility rate has remained super low,
below 1.3. If this demographic trend continues, the Korean
population will further age and eventually decrease.

Korea's population decrease and aging, in turn, will exert
far-reaching and severe impact on Korean society. No nation
in history has ever seen its elderly population (aged 65 and
over) reach 30 to 40 percent of its total population. We there-
fore have no historical precedents to refer to in preparing for
the super-aged society that Korea will face. Although we are
able to estimate demographic changes, our inability to estimate
and measure their likely social and economic effects severely
worsens the uncertainty over the future of the Korean society.

To date, we have no means to establish an effective strategy for
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preventing or minimizing the impact of a super-aged society.
Our failure to anticipate and prepare for its impact con-
sequently limits our ability to ensure the sustainability of our
society, the quality of life for individuals, and even the safe fu-
ture of our nation.

Against the backdrop of these concerns, this study attempts
to estimate the ripple effects that the “lowest-low” fertility rate
and a super-aged population will exert on Korean society and
predict associated future risks. To this end, this study sets up
numerous possible demographic scenarios with varying im-
pacts of the demographic changes on the employment rate, the
industrial and economic growth rates, the financial market,
housing supplies, national defense, old-age income, welfare
services for the aged, and rural communities. The objective of
this study is to clarify the causes of Korea's lowest-low fertility
rate and the risks associated with a super-aged society, thereby
providing a basis for informed policy-making in response to

low fertility and population aging.
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Causes of the Persistently
Lowest—low Fertility Rate

Before we analyze the ripple effects of lowest-low fertility,
we first need to identify and determine the demographic causes
for the phenomenon'’s persistence.

As part of our demographic decomposition analysis, we
measured the ratio of married couples in the Korean pop-
ulation to determine the trend toward late marriages, on the
one hand, and the fertility rate of married couples to determine
its impact on the total fertility rate, on the other. The entire
demographic decomposition analysis proceeds by dividing the
period between the first appearance of the lowest-low fertility
rate and the present into four main sections. The first section,
from 1984 to 1992, is when the total fertility rate fell below the
population replacement level before picking up briefly. The
second section, from 1992 to 1997 (the year of the Asian
Financial Crisis), includes the year when the Korean govern-
ment officially revoked its population control policy (1996).
The third section, from 1997 to 2005, is when the total fertility
rate hit the historic low of 1.08. Finally, the fourth section,
from 2005 to 2013, spans a period that corresponds to the gov-
ernment’s first policy steps in response to declining birth rates

and population aging.
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Throughout the entire period, from 1992 to 2013, the total
fertility rate dropped by 0.57. More specifically, the changing
ratio of married couples caused the total fertility rate to drop
by 1.10 (with an influence of 60.2 percent), while the changing
fertility rate of married couples caused the total fertility rate to
rise by 0.73 (with an influence of 39.8 percent). In other words,
during this period, the negative impact of the changing ratio of
married couples outweighed the positive impact of the chang-
ing fertility rate among married couples, ultimately causing the
total fertility rate to decline.

Now let us examine the specific changes occurred in the to-
tal fertility rate during each of the four sections within the 1992
to 2013 period. From 1992 to 1997, the total fertility rate de-
clined by 0.24 in total, with the ratio of married couples re-
sponsible for the loss of 0.20 and their fertility rate accounting
for the loss of 0.07. Both factors exerted a negative impact on
the total fertility rate, but the ratio of married couples had a
relatively greater impact than their fertility rate, which con-
firms a growing trend toward late marriage.

From 1997 to 2005, the total fertility rate again dropped by
0.44, with the ratio of married couples accounting for the loss
of 0.52, while their fertility rate led to an increase of 0.03.
Nevertheless, the ratio of married couples exerted an influence
of 94.9 percent on the total fertility rate during this period,

bringing down the country's fertility rate to a lowest-low level.
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Over the years 2005~2013, the total fertility rate rose by 0.11.
The ratio of married couples accounted for the loss of 0.31,
while their fertility rate accounted for an increase of 0.54.
During this period, the fertility rate of married couples exerted
a positive impact over the negative impact of the ratio of mar-

ried couples, causing the total fertility rate to rise.

(Table 2-1) Influences of the Changing Ratios of Married Couples and Fertility
Rate of Married Couples on the Total Fertility Rate in Korea

Absolute  (total fertility rate) Relative influence (%)
Due to Due to
Due to . Due to .
changin changing Shanain changing
Change nging fertility . nging fertility
: ratio of Interaction| Total ratio of
in TFR . rate of . rate of
married . married .
married married
couples couples
couples couples

1992~1997 | -0.24 -0.20 -0.07 0.03 100.0 75.3 24.7
1997~2005 | -0.44 -0.52 0.03 0.05 100.0 94.9 5.1
2005~2013 | 0.11 -0.31 0.54 -0.13 100.0 36.0 64.0
1992~2013 | -0.57 -1.10 0.73 -0.20 100.0 60.2 39.8
Note: The relative influences were estimated by first removing the influence of
interaction, then taking the absolute amount of difference made to the total
fertility rate by each factor and multiplying it by the distribution ratio.

The relative influence of the changing ratio of married cou-
ples may have decreased over recent years in comparison to
the changing fertility rate of married couples. Yet the former
still exerts a significant impact on the total fertility rate, hold-
ing it back from rising beyond 1.3. The fact that even the fertil-
ity rate of married couples during the fourth and last section of
the analysis period remains below two (2.0) also contributes to

the persistence of the lowest-low fertility rate. For Korean so-
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ciety to break free from this phenomenon and dramatically
raise the fertility rate, both the ratio of married couples and

their fertility rate must be increased first.
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Demographic Changes
Resulting from the
Lowest—low fertility Rate

This study attempts to identify the risks that the lowest-low
fertility rate and super-aged population will present to Korean
society in the future by projecting population changes in the
light of demographic changes. The projection periods spans
from 2010 to 2100, and we used the cohort component method
for the task. The assumptions underlying our scenarios in the
projection are as follows.

First, we posit three possible changes in the fertility rate. The
first is that the total fertility rate will reach 1.42 by 2015 and
remain at that level until 2100, assuming that the medium-level
scenario of Statistics Korea's population projections of 2010—
spanning the five decades from 2010 to 2060—still holds. The
first scenario borrows the projection results from Statistics
Korea's analysis without modification. In the second scenario,
we assume that the lowest-low fertility rate will persist
throughout our projection period, given that the total fertility
rate has remained around 1.2 more or less since 2001. This
scenario projects that the total fertility rate, having reached
1.19 in 2013 and slightly increased to 1.20 by 2014, will remain
more or less constant afterward. In the third scenario, we as-

sume that the total fertility rate will drop even further to 0.9
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and remain at that level throughout our projection period. It is
not altogether impossible, considering the recent experiences
of Seoul, Busan, Taiwan and Hong Kong.D This scenario posits
that the total fertility rate, having reached 1.19 in 2013 and
further declined to 1.08 by 2015 (the lowest point since 2005),
will plummet to 0.9 by 2019 (as already experienced by Seoul,
Busan, Hong Kong and Taiwan) and remain constant for deca-
des after.

As for the death rate, we applied the Lee-Carter method to
the recent trends in death rates by gender and age until year
2100. However, Statistics Korea's medium-level scenario pro-
jections on death rates were also used without modifications
until 2060.

As for likely changes in the international migration rate, we
again used the medium-level scenario in Statistics Korea's
population projections of 2010 without modifications (i.e., as-
suming that the rate projected for year 2060 remains constant
until 2100).

We can summarize the three scenarios used in the projec-

tions of this study as shown in Table 1 below.

1) Numerous European countries applying this scenario in projecting population
changes have found that lowest-low fertility rates invariably will be
experienced in certain regions or countries in the long run. (See Lee et al.,
2013.)
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(Table 3-1) Population Projection Scenarios

Fertility (TFR) Death rate (average life it EHEnE (net)
assumptions expectancy) assumptions migration
assumptions
Extending Statistics
. Korea's medium-level
Scenario 1 . .

(s1) scenario: 1.42 by Common:

2045, and constant |Common: Extending Statistics

afterward. Extending Statistics Korea's

Based on actual Korea's medium-level medium-level
Scenario 2 statistics from 2010 |scenario: scenario:

(s2) to 2013: 1.19 in -Men: 77.2 y.o. in 2010 a |Net increase in
2013, 1.20 in 2014, 86.6 y.o. in 2060 a |population, at 1.67
and constant afterward. 89.3 y.o. in 2100. | per thousand in
Based on actual -Women: 84.1 y.o. in 2010 a|2010, will drop to
statistics from 2010 90.3 y.o. in 2060 4|0.53 by 2060 and

Scenario 3| to 2013: 1.19 in 93.2 y.o. in 2100. |remain constant

(S3) 2013, 1.20 in 2014, afterward.

0.9 by 2019, and
constant afterward.

Note: Scenario 3 assumes that the total fertility rate will decline even further from its
recent level, until reaching 0.9, and remain constant afterward. This takes into
account the actual experiences of Seoul, Busan, Taiwan and Hong Kong.

In Scenario 1, the total population of Korea will peak at
52.38 million in 2030 and the decline to 28.18 million (57 per-
cent of the population in 2010) by 2100. In Scenario 2, with the
lowest-low fertility rate expected to persist, the total pop-
ulation will grow to 51.65 million by 2026 and decrease rapidly
afterward to 22.22 million (45 percent of its size in 2010) by
2100. In Scenario 3, in which the low fertility rate will decline
even further, the total population will grow to 51.01 million by
2019 and begin to decline afterward, to 16.13 million (33 per-
cent of its size in 2010) by 2100.
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[Figure 3-1] Total Population Size Projections
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The young population, aged O to 14, has been shrinking since
1971, and it will likely continue to decrease in the years to come.
The size of the young population is thus projected to decline to
2.84 million (36 percent of its size in 2010), to 1.67 million (21
percent of its size in 2010), and to 0.76 million (10 percent of its
size in 2010) in Scenarios 1, 2, and 3, respectively, by 2100.

The working-age population, aged 15 to 64, is expected to
reach its peak at 37.22 million in 2016 and decrease afterward.
In Scenarios 1, 2, and 3, respectively, it is expected to decrease
in 2050 and 2100 from 25.39 to 13.47 million (71 to 37 percent
of its size in 2010), from 24.21 to 9.84 million (67 to 27 percent
of its size in 2010), and from 22.57 to 6.26 million (63 to 17

percent of its size in 2010). The differences in the size of pro-
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jected working-age population between the three scenarios
may be marginal until 2050 (2.82 million between Scenario 1
and Scenario 3), but will gradually grow toward 2100 (7.21 mil-
lion between Scenario 1 and Scenario 3), as the lowest-low fer-
tility rate persists. The lower the fertility rate, the more rapid
the pace of the decrease in the working age population, and
the more dramatic the pace of the decrease in the working age
population as a ratio of the total population. The working age
population in Scenario 1, for example, occupies 72.8 percent
of the total population in 2010, 52.4 percent in 2050, and 47.8
percent in 2100. The ratios decline in 2050 and 2100 more rap-
idly in the latter two scenarios, from 52.3 to 44.3 percent in
Scenario 2 and from 51.7 to 38.8 percent in Scenario 3.

In contrast, the elderly population aged 65 and over will mul-
tiply more than threefold from 5.45 million in 2010 to 18 mil-
lion by 2049. Afterward, the elderly population will decline to
15.31 million by 2075 (2.8 times its size in 2010). By 2100, the
elderly population will shrink to 11.87 million, 10.71 million
and 9.1 million in Scenarios 1, 2, and 3, respectively. In the
meantime, the ratio of the elderly in the total population in
Scenario 1 will grow from 11.0 percent in 2010 to 37.7 percent
in 2050 and again to 42.1 percent in 2100. The ratios increase
more rapidly in the latter two scenarios, to 39.4 and 48.2 per-
cent in Scenario 2 and to 41.8 and 56.4 percent in Scenario 3,

by 2050 and 2100, respectively. In other words, the lower and
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more persistent the fertility rate, the more abrupt the pace of

population aging.

[Figure 3-2] Working-Age Population Projections
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In the remainder of this study, we shall attempt to predict
and analyze the socioeconomic risks implicit in these demo-
graphic projections. More specifically, we will examine the in-
fluences on macroeconomics and labor supply, industrial struc-
tures, finance, and the housing market. We will also examine
social side effects in terms of the influences on national de-
fense, welfare services for the aged, old-age income, and pop-

ulation changes in rural communities.






Socioeconomic Risks of a
Lowest—low Fertility Rate
and Super—aged
Population







Socioeconomic Risks of
a Lowest—-low Fertility Rate
and Super—aged Population?)

A. Macroeconomics and Labor Supply

The projected demographic changes are expected to slow
down the pace of Korea's economic growth, from the annual
average of 4 percent in the 2000s to 2 percent in the 2030s and
to one percent or even less by the 2050s. Specifically, in
Scenario 2, the economic growth rate will decline from 3.59
percent in the 2010s to 2.04 percent in the 2030s and again to
0.99 percent in the 2050s. In Scenario 1, the rates are higher
than those in Scenario 2 by 0.02 percentage points in the 2030s
and 0.04 percentage points in the 2050s. In contrast, in
Scenario 3, the rates are lower than those in Scenario 2 by 0.02
percentage points in the 2030s and 0.05 percentage in the
2050s. The margin of decreases in the economic rate among
the scenarios remains less than the margin of difference in the
population change rate. However, these economic growth rate
projections assume that everything other than the population
size will remain constant. The difference of 0.1 percentage

point between Scenarios 1 and 3, when the economic growth

2) For the specific models and equations used, see Korea Institute for Health
and Social Affairs (KIHASA) (2014), Lowest-Low Fertility Rate and Super-Aged
Society: Risks and Strategy, Research Report 2014-22-1-7.
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rate is expected to fall to 1 percent or even below by the 2050s
in all scenarios, can therefore translate into a huge difference

(almost 10 percent) in the GDP.

[Figure 4-1] Real GDP Projections by Scenario (with Scenario 2 as Baseline)
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The persistence of a low fertility rate and rapid population
aging will influence the size of the working-age population
most severely. The size of the economically active population
in Korea, an indicator of labor supply, will continue to increase
until 2040, but begin to drop rapidly afterward, returning al-
most to its 2016-level by 2060. There will be a gap of about a
decade between the pace of decrease in the economically ac-
tive population, on the one hand, and the pace of decrease in
the population aged 15 and over, on the other. The population
decrease may bring down the total demand until 2030 or so,

but will also imply a decrease in labor supply overall. Given
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that labor supply is an indicator of a nation’s economic growth
potential, the projections do not bode well for Korea's eco-

nomic future.

[Figure 4-2] Economically Active Population Projections by Scenario

(Unit: in millions)
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The labor-force participation rate is projected to rise from
60.8 percent in 2010 to upward of 70 percent by 2060, but at
different paces according to different scenarios. The rate will
remain in the region of 64 percent until the 2030s in all the
scenarios, before the size of the economically active pop-
ulation begins to decrease noticeably. By 2060, however, the
rate will rise to 70.4 percent, 72.0 percent, and 75.2 percent,
respectively, in Scenarios 1, 2, and 3. The reason why the pace
of growth in the labor force participation rate is higher in
Scenario 3 than in Scenario 1 is that the size of the population

aged 15 and over, serving as the denominator, decreases more
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quickly in the former than the latter.

[Figure 4-3] Labor Force Participation Rate Projections by Scenario
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The size of the employed population, representing labor de-
mand that changes with real economic growth, will continue to
increase until the early 2030s, and begin to plummet radically
afterward, returning to its early post-millennium level by 2060.
More specifically, the employed population will grow from
23.83 million in 2010 to 26.6 million in 2030, but soon begin to
decrease until reaching 22.15 million, 22.71 million, and 23.15

million by 2060 in Scenarios 1, 2, and 3, respectively.
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[Figure 4-4] Employed Population Size Projections by Scenario

(Unit: millions)
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As the size of the employed population is likely to shrink at a
faster rate than the size of the economically active population
(i.e., labor supply), the employment rate will also likely plum-
met rapidly, from 96.6 percent in 2010 to 92 percent in 2030
and further to 85 percent in 2060. The ratio of the employed in
the population aged 15 and over will remain stable until the
mid-2030s, but may increase abruptly in the case of Scenario 3.
This is because, as is the case with the labor-force partic-
ipation rate, the size of the population aged 15 and over is pre-
sumed to shrink much more rapidly in Scenario 3 than in

Scenario 1.
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[Figure 4-5] Employed Population Ratio and Employment Rate Projections

by Scenario
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Labor demand is expected to decline consistently over the
decades, not only due to the slowdown of economic growth,
but also due to the gradual decline in the employment-to-GDP
ratio, which indicates the labor-absorptive capacity of a given
nation’s productive activities. The employment-to-GDP ratio is
inversely related to labor productivity. The higher labor pro-
ductivity, the lower the employment-to-GDP ratio. Our scenar-
ios of the exogenous variables assume that the indicators of the
quality of labor in Korea, such as educational attainments, effi-
ciency, gender-and-age composition of the population, and to-
tal factor productivity will grow at an increasingly slower pace
over time, but nonetheless rise over the decades in absolute
terms. These assumptions, in turn, imply that labor productivity

itself will continue to grow, albeit at a slower pace. This ac-
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counts for the likely gradual decline in the employ-
ment-to-GDP ratio, causing the entire national economy to
suffer a decline in its capacity to create employment over the
long term.

That labor demand may decline faster than labor supply
means that the problem of unemployment may worsen over
time, due more to a decline in employment than a decline in
the labor force. The rise of the unemployment rate, in turn, will
incur greater social costs, not the least of which will be an in-
creasing burden on younger generations to support the elderly

and the increasing constraints on economic growth.

[Figure 4-6] Employment-to-GDP Ratio Projections by Scenario
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Korea's fiscal balance, based upon the consolidated central

government balance, has consistently made up about one per-
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cent of the nominal GDP, rising from KRW 6.5 trillion in 2000
to KRW 16.7 trillion in 2010, and dropping to KRW 14.2 trillion
in 2013. The fiscal surplus, however, will gradually become a
deficit that will increase over time because of the loss of fiscal
revenue from an economic slowdown and population aging.
Because of the population aging and increases in social spend-
ing on pension payouts and welfare services, the fiscal deficit is
projected to grow for decades. Compounding the deficit will be
a long-term decline in social security contributions stemming
from a decrease in the size of the employed population.
Specifically, beginning in the early 2010s, when the size of
the working-age population is likely to begin its long-term de-
crease, the fiscal balance will decline to the total deficits of
KRW 79 trillion, KRW 82 trillion and KRW 87 trillion in
Scenarios 1, 2, and 3, respectively. By 2060, the total deficits
are likely to multiply to KRW 989 trillion, KRW 1,114 trillion,
and KRW 1,281 trillion in Scenarios 1, 2, and 3, respectively. As
a share of the nominal GDP, the fiscal balance will drop from
1.3 percent in 2010 to -2.0 percent by 2030, and to -12.0 per-
cent, -13.0 percent and -15.0 percent by 2060 in Scenarios 1,

2, and 3, respectively.
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[Figure 4-7] Fiscal Balance Projections by Scenario (as a Percentage of the
Nominal GDP)

2040 2045 2050 2055 2060

The growth of fiscal deficits, in turn, will contract con-
sumption and investment and cause losses to capital accumu-
lation, thus fundamentally weakening Korea's potential for
economic growth. The declining economic growth rate, in turn,
will perpetrate a vicious cycle by reducing fiscal revenue. To
prevent such a vicious cycle of fiscal deficits and economic de-
cline from occurring, we need to find effective policy solutions
for improving Korea's demographic structure and enhancing

the nation’s employment potential.
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[Figure 4-8] Fiscal Balance Projections Concerning Pension and Welfare
Spending by Scenario

(as a Percentage of the Nominal GDP)
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B. Industrial Structure

(1) Industrial structure prospects

Over the next decades, agriculture, forestry, fisheries, min-
ing, and manufacturing will suffer increasingly accelerated de-
clines in their respective roles and statuses within Korea's in-
dustrial structure, while services will emerge as increasingly
important. Agriculture, forestry, fisheries and mining will con-
tinue to fall significantly behind other sectors in terms of
growth rates, turning into deficit generators in the 2030s, with
their market presence shrinking further year by vyear.

Manufacturing may lag a bit behind certain sectors in terms of
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growth, but will continue to grow thanks to improved pro-
ductivity and continuing research and development. The fall in
the relative price of manufacturing due to technological ad-
vancement, however, will gradually decrease manufacturing’s
share in value-adding industries. Social-overhead-capital (SOC)
related industries will also see declines in demand as Korea's
economic growth rate begins to slow and the nation’s pop-
ulation noticeably shrinks in size. The service sector, on the
other hand, will maintain a growth rate well above the national
economic growth rate. In sum, post-manufacturing will grow
stronger in the Korean economy over time, with the service
sector playing an increasingly important role, as we are seeing

in other advanced economies worldwide.

(Table 4-1) Industry-by-Industry Makeup of Ordinary Values—Added

(Unit: %)
Respective ratios in ordinary values—added
e B - B A
Agriculture/forestry/fishery 2.47 1.55 1.55 1.55 0.91 0.91 0.90
Mining 0.19 0.15 0.15 0.15 0.10 0.10 0.10
Manufacturing 30.72 | 26.25 | 26.27 | 20.32 16.94 16.99 | 17.07
Consumption goods 4.08 2.55 2.56 2.56 1.23 1.23 1.24
Basic materials 10.59 8.21 8.21 8.22 4.64 4.65 4.67
Assembly/processing 16.05 | 1549 | 15.51 15.54 | 11.07 | 11.10 | 11.17
SOC 6.81 6.08 6.07 6.06 6.16 6.15 6.12
Service 59.81 | 65.97 | 65.96 | 6592 | 75.89 | 75.86 | 75.80
Consumers 25.55 | 25.69 | 25.69 | 25.69 | 26.49 | 26.49 | 26.49
Producers 17.01 21.16 | 21.18 | 21.21 27.06 | 27.12 | 27.24
Society 17.25 | 19.11 19.09 | 19.02 | 22.34 | 22.25 | 22.07
All industries 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Respective increase rates in real values—added
2011-30 2031-60
S1 S2 S3 S1 S2 S3
Agriculture/forestry/fishery 0.23 0.20 0.13 -1.23 -1.27 -1.34
Mining 0.72 0.70 0.64 -0.82 -0.86 -0.92
Manufacturing 3.21 3.18 3.13 1.39 1.36 1.30
Consumption goods 2.16 2.14 2.09 1.08 1.05 1.00
Basic materials 2.32 2.30 2.24 1.29 1.25 1.19
Assembly/processing 3.94 3.92 3.86 1.49 1.46 1.40
SOC 1.98 1.95 1.88 0.62 0.58 0.51
Service 3.46 3.43 3.37 1.68 1.64 1.57
Consumers 3.21 3.18 3.12 1.28 1.24 1.18
Producers 4.11 4.09 4.03 2.11 2.09 2.03
Society 3.14 3.11 3.03 1.69 1.64 1.56
All industries 3.23 3.20 3.14 1.51 1.48 1.41

(2) Trade structure

In Korea's export structure, manufacturing will occupy an
increasingly important role, while the respective roles of agri-
culture, forestry, fisheries, SOC related industries and service
industries will shrink over time. In other words, Korea's de-
pendency on manufacturing for exports will continue to
expand. The spread of free trade and neo-liberalism will force
Korea to open up its agriculture/forestry/fishery market to the
rest of the world, while growing competition on the global
market will further decrease Korean exports from these
industries. The service sector and SOC-related industries, far
more dependent on the domestic demand than is manufactur-
ing, will also see their roles in exports shrink in comparison

with manufacturing. Despite manufacturing’s central role in
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Korea's trade structure and in boosting assembly and process-
ing industries, the total volume of its exports will likely de-
crease over time because of growing uncertainty over the glob-
al economy and increasing competition from late
industrializers. A decline in exports of consumption goods and
basic materials will then worsen Korea's trade imbalance and
weaken the bases of certain individual industries. Nevertheless,
given its importance for exports, manufacturing will continue
to foster investment in ongoing research and development, thus
maintaining at least a certain level of competitiveness and via-

bility on the world market.

(Table 4-2) Export Projections by Industry

(Unit: %)
2030 2060
200 S1 S2 S3 S1 S2 S3
Agriculture/forestry/fishery| 0.12 | 0.08 | 0.08 | 0.08 | 0.06 | 0.06 | 0.06
Mining 0.02 0.01 0.01 0.01 0.00 0.00 0.00
Manufacturing 86.50 | 90.22 | 90.18 | 90.11 | 93.88 | 93.81 | 93.67
Consumption goods 556 | 4.11 | 4.12 | 4.14 | 2.77 | 2.79 | 2.83
Basic materials 22.87 | 21.74 | 21.74 | 21.73 | 19.74 | 19.76 | 19.78
Assembly/processing 58.07 | 64.37 | 64.33 | 64.25 | 71.37 | 71.27 | 71.06
SOC 0.07 0.05 0.05 0.05 0.04 0.04 0.04
Service 13.28 | 9.64 9.68 9.75 6.01 6.08 6.22
Consumers 10.46 | 7.04 | 7.07 | 7.12 | 4.09 | 4.14 | 4.24
Producers 276 | 2.56 | 2.57 | 2.59 | 1.90 | 1.92 1.97
Society 0.06 0.03 0.03 0.04 0.02 0.02 0.02
All industries 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

As for Korea's import structure, mining's role and presence

will continue to increase, while those of manufacturing, serv-
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ices, and other industries will likely shrink over time. The rea-
son why Korea's imports of minerals are expected to increase
can be found in the projected growth of Korea’s industrial pro-
duction and manufacturing, which require constant inputs of
coals, crude oil, natural gas, metals, and other industrial
materials. Meanwhile, agriculture, forestry, and fisheries will
see their imports decline over time. While the manufacturing
sector may import fewer goods from abroad over time, the
pace of decline in basic materials imports will vary from in-
dustry to industry. The majority of basic materials imported in-
to Korea will go toward the production of such intermediate
goods as coals, petrochemicals, synthetic resins, medical and
pharmaceutical products, and steel. With the output of all in-
dustries in Korea expected to maintain its overall growth tra-
jectory, the respective industry-by-industry makeup in total
exports will remain more or less constant, while imports by the
service sector will gradually decrease. However, the trade bal-
ance of the service sector eventually fall into deficit as the pace
of decrease in imports is likely to hover below the pace of de-
crease in exports. The export-import gap in producer services
will grow wider over the decades, requiring effective measures
to improve the global competitiveness of such industries as fi-
nance and insurance, equipment and gear rental, information
services, research and development, and business support

services.
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(Table 4-3) Import Projections by Industry

il 2030 2060
S1 S2 S3 S1 S2 S3
Agriculture/forestry/fishery 1.79 | 1.61 | 1.61 | 1.62 | 1.66 | 1.68 | 1.72
Mining 22.97 | 29.72 | 29.45 | 28.89 | 41.52 | 40.62 | 38.88
Manufacturing 61.46 | 56.49 | 56.71 | 57.20 | 48.91 | 49.69 | 51.20
Consumption goods 7.81 | 6.72 | 6.75 | 6.83 | 5.25 | 5.35 | 5.54
Basic materials 27.50 | 26.67 | 26.79 | 27.06 | 23.65 | 24.09 | 24.94
Assembly/processing 26.15 | 23.10 | 23.16 | 23.31 | 20.01 | 20.26 | 20.72
SOC 0.03 | 0.03 | 0.03 | 0.03 | 0.02 | 0.02 | 0.02
Service 13.75112.16|12.19 | 12.26 | 7.90 | 8.00 | 8.17
Consumers 6.61 | 5.08 | 5.09 | 5.12 | 2.98 | 3.01 | 3.07
Producers 6.38 | 6.59 | 6.61 | 6.66 | 4.67 | 4.73 | 4.85
Society 0.76 | 0.49 | 0.49 | 0.49 | 0.25 | 0.25 | 0.25
All industries 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

(3) Employment structure

With the gradual slowdown in Korea's economic growth, nu-
merous industries will continue to invest in research and devel-
opment for technological progress and enhanced productivity.
Nevertheless, the capacity of the Korean economy to create
employment will decrease radically over the decades. The de-
creasing employment-creation capacity—especially in agri-
culture, forestry, fisheries, and manufacturing—in conjunction
with growing labor market unpredictability will worsen em-
ployment prospects throughout the economy. The employment
creation capacity will worsen in almost all industries and sec-

tors except services, and the accelerated population aging will
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further frustrate labor supply.

(Table 4-4) Employment Projections by Industry

(Unit: %)
2010 g 2(3)20 s3 | s 2(8)(-230 s3
Agriculture/forestry/fishery | 7.07 | 3.50 | 3.52 | 3.54 | 1.48 | 1.49 | 1.52
Mining 0.09 0.02 0.02 0.02 0.01 0.01 0.01
Manufacturing 16.27 | 14.36 | 14.38 | 14.42 | 13.21 | 13.30 | 13.45
Consumption goods 5.86 | 439 | 4.41 | 4.45 | 4.10 | 4.15 | 4.25
Basic materials 4.01 | 3.86 | 3.87 | 3.87 | 3.95 | 3.97 | 4.00
Assembly/processing 6.41 | 6.10 | 6.10 | 6.10 | 5.16 | 5.18 | 5.20
SOC 7.16 | 7.01 7.02 | 7.04 | 6.77 | 6.81 6.89
Service 69.42 | 75.11 | 75.07 | 74.98 | 78.53 | 78.39 | 78.13
Consumers 34.33 | 34.13 | 34.19 | 34.31 | 33.05 | 33.28 | 33.69
Producers 16.82 | 20.73 | 20.60 | 20.35 | 22.52 | 22.06 | 21.22
Society 18.27 | 20.25 | 20.27 | 20.32 | 22.96 | 23.05 | 23.22
All industries 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

C. Financial market

Our projections of how a super-aged society and population
will affect demand for financial services and products until
2050 show that the financial debt-to-asset ratio, the net sav-
ings rate, and the ratio of risky assets in financial assets will
gradually decline with population aging. The margin of de-
crease grows larger as we progress from Scenario 1 to 3.
Household debt, currently a major source of concern in Korea,
is likely to decline as the Korean population ages over the dec-

ades, with the financial debt-to-asset ratio decreasing from
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0.456 in 2010 to 0.443 by 2017 and again to 0.373 by 2026, as
projected in Scenario 1. This suggests that the financial assets
accumulated by the elderly will grow at an accelerated pace.
The pace of financial asset accumulation from Scenarios 1 to 3

quickens in proportion to the pace of population aging.

(Table 4-5) Household Financial Debt-to—Asset Ratio Projections by Scenario

Year Scenario
S1 S2 S3

2005 0.458 0.458 0.458
2010 0.456 0.456 0.456
2015 0.446 0.439 0.440
2020 0.417 0.415 0.417
2025 0.379 0.375 0.377
2030 0.358 0.354 0.356
2035 0.321 0.317 0.312
2040 0.294 0.284 0.273
2045 0.266 0.249 0.230
2050 0.251 0.224 0.192

The net savings rate, which has been plummeting since 1990,
will continue to drop past 2010, but at a slower pace, from
somewhere in the four-percent range in 2015 to the one-per-
cent range by 2025. The slowdown in economic growth and the
accelerated aging of the population will cause the net savings
rate to turn negative after 2030, ushering Korea into an age of
dissaving. The pace of the drop in the net savings rate in
Scenarios 1 to 3 quickens in proportion to the pace of pop-

ulation aging.
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(Table 4-6) Household Net Savings Rate Projections by Scenario

Year Scenario
S1 S2 S3

2005 7.2 7.2 7.2
2010 4.3 4.3 4.3
2015 4.1 4.2 4.2
2020 3.3 3.3 3.3
2025 1.5 1.5 1.5
2030 -1.0 -1.0 -1.0
2035 -3.3 -3.4 -3.5
2040 -5.8 -6.1 -6.5
2045 -7.6 -8.2 -9.0
2050 -9.4 -10.4 -11.8

In the meantime, the ratio of risky assets in the financial
wealth of households will gradually decline from 20 percent in
2010 to 18.2 percent in 2015 and again to 15.3 percent by
2025, when Korea society will have entered a super-aged state.
The ratio will further decline to less than 10 percent by 2040 or
so, with over 90 percent of the financial assets of the majority

of households being stable and safe by 2050.

(Table 4-7) Ratio of Risky Assets in Household Financial Assets Projections

by Scenario

Year S1 S2 S3

2005 0.198 0.198 0.198
2010 0.199 0.199 0.199
2015 0.182 0.180 0.180
2020 0.170 0.169 0.169
2025 0.153 0.152 0.152
2030 0.140 0.138 0.138
2035 0.122 0.121 0.118
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Year S1 S2 S3

2040 0.107 0.103 0.098
2045 0.093 0.087 0.079
2050 0.083 0.073 0.060

D. Housing market

We need to measure the changes in housing supply not sim-
ply by the number of available housing units, but more accu-
rately by the residential service amount available to the given
number of households. Using this method, we project that the
residential service amount in Scenario 1 will fall to 41.8 percent
of the current level (as of 2010) by 2044, when the demand for
housing will reach its peak, and continue to drop to 34.4 per-
cent by 2060. In Scenario 2, the residential service amount will
drop to 40.6 percent and 29.4 percent of the current level by
2042 and 2060, respectively. In Scenario 3, the figure will drop
to 38.0 percent and 21.5 percent by 2041 and 2060,
respectively. These projections imply that—notwithstanding the
general decrease in the total population size—the likely in-
crease in single- or two-person households, the growing de-
mand for housing among the elderly, and the rising level of in-

come will maintain housing demand above a certain level.
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[Figure 4-9] Housing Demand Area Projections by Scenario
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E. National defense

The persistence of the lowest-low fertility rate will severely
limit the pool of human resources available for military
enlistment. Assuming that the current 21-month mandatory
military service system remains constant and the total number
of troops decreases according to the Fourth National Defense
Reform Plan, no absolute shortage of troops will occur until
around 2025. For the size of the male population aged 19 and
over will only begin to decrease noticeably after 2030, and the
Basic Defense Reform Plan will only run until 2030. However, if
the Korean military wished to maintain 300,000 troops until
2050, it would have to search hard for soldiers by 2050 due to

the radical decrease in the young male population, and the se-
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verity of the shortage will grow only worse afterward. For the
Korean military to avoid a troop shortage problem, it would
need to start scaling back troop reduction plans after 2030.

If the period of mandatory military service were shortened to
18 months and the current reform plan implemented, the troop
shortage problem will become prominent by 2022. The pace of
decrease in the size of the male population aged 19 and over
remains more or less constant in Scenario 1 to 3 until 2025,
with the troop shortage problem going from 1,000 to 4,000
from 2022 to 2025 in all scenarios. However, as the pace of de-
crease accelerates from 2030 onwards, the troop shortage
problem will become much more severe, with shortage gaps
widening from depending on the scenario. By 2050, the Korean
military will be short 20,000 troops in Scenario 1 or 90,000
troops in Scenario 3. Therefore, if the mandatory military serv-
ice period were shortened to 18 months, the number of troops
should be reduced at a greater rate in 2030 and afterward for
the military to avoid the troop shortage problem.

If we were to reflect the actual enlistment rate (83 percent on
average over the last 10 years) in our projections, the troop
shortage problem will occur even earlier. With the 21-month
mandatory service system intact, the Korean military will be
short of at least 5,000 troops by 2022, and the shortage gaps
among the scenarios will begin to grow noticeably larger from

2050 onward. Under the 21-month system, the Korean military
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will be short of 20,000 troops, 52,000 troops, or 92,000 troops
by 2050 in Scenarios 1, 2, and 3, respectively. If the mandatory

service period were shortened to 18 months, the troop shortage

problem will be even more severe. In order to avoid this prob-

lem, the Korean government should start diminishing the target

number of troops from 300,000 to fewer until 2050. How fea-

sible this would be is a question very difficult to answer, as the

state of affairs remains uncertain on the Korean Peninsula

today.

(Table 4-8) Troop Shortage Projections by Scenario

(Unit: 1,000 troops)

Remarks 2020|2021 | 2022 | 2023 | 2024 | 2025 | 2050 | 2075|2100
Population S1 302 | 260 | 242 | 242 | 224 | 220 | 201 | 146 | 103
oroections S2 302 | 260 | 242 | 241 | 223 | 219 | 168 | 107 | 67

S3 302 | 260 | 242 | 241 | 223 219 | 128 | 64 | 35

Demang | 21 months | 233 [222 [ 211 | 204 | 196 | 189 | 189 | 189 | 189
18 months | 272 | 259 | 246 | 238 | 229 | 220 | 220 | 220 | 220

s |21 [ 69 ]38 131 [38]28]31[12]-42]-85

18 | 30 | 1.1 |-43| 44 |-5.0|-05|-19 | -74 |-117

21 | 69 | 38 | 31 | 38 | 27 | 30 | -20 | -82 |-122

Short of | S2 1y 1 a0 T 11 1246 38 | 5.6 11| <52 | ~82 <153
3 |21 [ 69 ]38 [31 3827 [ 30 [-60]-125[-154

18 | 30 | 1.1 |46 3.8 |-5.6|-1.1]| -92 |-125|-185

D(emanld 21 months | 273 | 260 | 247 | 238 | 229 | 221 | 221 | 221 | 221
enustﬁf;ﬂf rate)| 18 months | 318 | 303 | 288 | 278 | 268 | 257 | 257 | 257 | 257
o |21 [ 290 [03[-51[37[-57[-1.1]-20-74 [-118

18 | -16 | -43 | -46 | -36 | -44 | -38 | -57 |-111|-154

21 | 29 | 03 |-53| 3.1 |-6.3|-1.7| -52 |-114|-154

Short of | S2 Fyg I e a3 | a7 | 37 [ <45 | 239 | 89 |<151] <101
s3 121129103 -53[3.1|-63]-1.7]-92 |-157]-186

18 | -16 | -43 | -47 | -37 | -45 | -39 |-129|-194|-223
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F. Welfare for the aged

With the Korean population aging at a rapid pace, the em-
ployment rate among the elderly will continue to rise, from
34.8 percent in 2020 to 36.8 percent by 2030, 38.8 percent by
2040, and 40.8 percent by 2050. The number of people aged 65
and over remaining economically active will similarly increase,
from 2.82 million in 2020 to 4.67 million by 2030, 6.4 million
by 2040, and 7.34 million by 2050.3)

Considering that 37.5 percent of the elderly population in
Korea already wants to remain in the workforce (Elderly Survey,
2011), it is astonishing that the elderly employment rate will
only reach 40 percent by 2050. By then, more than 40 percent
of a larger elderly population will wish to remain in the work-
force, given the general rise in educational attainment levels
and improvements in public health. What's more, an elderly
employment rate at 40 percent by 2050 is only possible with
the creation of 7.3 million additional jobs. Whether this will be
possible will be determined by the future evolution of Korea's
economic and labor market conditions. It will need to offer di-
verse new jobs that reflect the needs and characteristics of

working seniors.

3) The number of economically active seniors has been projected according to
the medium-level scenario used in Statistics Korea (2011), Long-Term
Population Projections. The scenario corresponds to Scenario 1 in this study
and shows the same projection results until 2060.
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(Table 4-9) Elderly Employment Rate Projections (2000-2050)"

Year Elderly employment rate (%) Number of seniors
2000 30.9 1,104,492
2005 31.6 1,452,330
2010 33.1 1,806,683
2015 33.8 2,241,835
2020 34.8 2,816,273
2025 35.8 3,701,716
2030 36.8 4,673,572
2035 37.8 5,578,493
2040 38.8 6,404,488
2045 39.8 6,953,207
2050 40.8 7,340,232

Note: 1) The currently available data on the elderly employment rate in Korea are
government statistics spanning the years 1999 through 2014. However, basing
employment rate projections for the next 26 years on statistics from the past
16 years may be less reliable depending on future circumstances.

Sources: The data for 2000, 2005, and 2010 are from Statistics Korea's annual surveys
of the economically active population, conducted each June (http://kosis.kr).

The accelerated growth of the elderly population aged 65
and over will also stimulate an explosive growth in the demand
for elderly care services. We employed two scenarios for pro-
jections concerning this demand, based on surveys on the need
for care services for years 2006 through 2012.4) In the first sce-
nario, the demand will rise from 1.69 million in 2015 to 4.59

million by 2050 in Scenariol.® In the second scenario, the

4) The first scenario assumes that the current ratio of seniors of all ages in
need of care services (2006-2012, i.e., 25.5 percent) will remain constant
into the future, while the second scenario assumes that the current average
ratios of seniors of different age groups (2006-2012, i.e., 14.7 percent for
those aged 65 to 74, 35.3 percent for those aged 75 to 84, and 67.1 percent
for those aged 85 and over) will remain constant into the future.

5) The size of the elderly population remains more or less the same among all
the three scenarios until 2075. Thus, only the projections based on Scenario



Socioeconomic Risks of a Lowest-low Fertility Rate and Super-aged Population 47

number will rise to 1.72 million (26.0 percent of all seniors) in
2015 and multiply to 6.01 million (33.4 percent of all seniors)
by 2050. The fact that the projections increase more rapidly
with respect to Care scenario 2 indicates that the segment of
the elderly population in need of care services will grow more
rapidly than the over all elderly population. Given these differ-
ent paces of grow th indifferent segments of the elderly pop-
ulation, policymakers need to develop measures to meet this

rapidly growing demand for elderly care services.

(Table 4-10) Elderly Care Service Demand and Seniors in Care Projections
(2010-2050)0)

Elderly care service demand
Year Ratio (%) Number of seniors in care
Care scenario 1 | Care scenario 2 | Care scenario 1 | Care scenario 2

2010 25.5 24.6 1,390,385 1,341,187
2015 25.5 26.0 1,689,151 1,722,138
2020 255 26.6 2,061,444 2,152,741
2025 255 26.3 2,634,424 2,711,841
2030 25.5 26.3 3,236,319 3,329,640
2035 25.5 27.6 3,761,451 4,005,935
2040 25.5 29.2 4,207,838 4,824,894
2045 25.5 31.5 4,454,311 5,510,794
2050 25.5 33.4 4,587,718 6,014,255

1 have been presented here.
6) The number of seniors in need of care was projected according to the
medium-level scenario of Statistics Korea (2011).
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G. Old—-age income

We apply the permanent income hypothesis (PIH) to project
and analyze whether the public pension benefits and assets that
Koreans accumulate until age 65 will be enough to help them
maintain the level of income necessary for minimal or optimal
consumption after retirement. If we were to project the suffi-
ciency of old-age income based on public pension benefits and
the income-converted value of assets, the total old-age income,
based on an income conversion ratio of 25 percent, can pro-
vide 49.8 percent of the income retirees need to maintain life-
cycle utility. At income conversion ratios of 50, 75 and 100 per-
cent, the proportion grows to 62.8 percent, 75.8 percent and
88.7 percent, respectively. The sufficiency of old-age income
will grow continually until 2040, providing 81.1 percent, 111.7
percent, 142.2 percent, and 172.7 percent of the income need-
ed at the income conversion ratios of 25, 50, 75 and 100 per-
cent, respectively. By 2050, the figures will decline slightly, to
76.3 percent, 106.4 percent, 136.6 percent and 166.7 percent.
In other words, with the income conversion ratio at 50 percent
or higher, retirees will be able to earn enough old-age income
to maintain their life-cycle utility from 2035 onwards.

At the income conversion ratios of 25, 50, 75 and 100 per-
cent, however, the ratios of households that fail to earn enough

old-age income to maintain lifecycle utility will reach 96.4 per-
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cent, 92.4 percent, 84.0 percent, and 68.0 percent, re-
spectively, by 2020. These ratios, nevertheless, will gradually
decline to 74.7 percent, 52.2 percent, 36.7 percent and 26.3
percent by 2035. From then on until 2050, however, the ratios
will begin to rise slightly again to 80.2 percent, 60.6 percent,
44.9 percent and 33.1 percent. In other words, even with the
income conversion rate of 100 percent, at least 40 percent of
households will fail to earn enough old-age income to maintain

lifecycle utility.

[Figure 4-10] Sufficiency of Old-Age Income (Lifecycle Utility)
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[Figure 4-11] Ratio of Households Not Earning Sufficient Old-Age  Income
(Lifecycle Utility, %)
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If we were to measure the sufficiency of old-age income in
the light of the minimum cost of living, using the income con-
version rates of 25, 50, 75, and 100 percent, it will reach 93.5
percent, 118.5 percent, 143.5 percent and 168.5 percent,
respectively. These percentages will continue to rise until 2050,
reaching 147.6 percent, 204.1 percent, 260.7 percent and 317.3
percent, respectively.

However, a significant number of households will fail to earn
a sufficient old-age income to meet even the minimum cost of
living, making up 60.8 percent, 34.0 percent, 16.0 percent and
10.0 percent of all retiree households by 2020 at the income
conversion rates of 25, 50, 75 and 100 percent, respectively.
Fortunately, these percentages will steadily decline from then

until 2050, reaching to 17.1 percent, 1.6 percent, 0.2 percent,
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and 0.2 percent by 2050.

[Figure 4-12] Sufficiency of Old-Age Income (Minimum Cost of Living)

350.0
—
250.0 =
2000 - e m——-————
— P -
1500 e —
-- e senen
100.0
50.0
00 - : | : : - |
2020 2025 2030 2035 2040 2045 2050

ssssss I50 = o 500 e— =750

100%

[Figure 4-13] Ratio of Households Not Earning Sufficient Old-Age  Income

(Minimum Cost of Living, %)
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H. Rural communities

The low fertility rate and population aging will also affect ru-
ral communities. Our projections of the changes in the rural
population are based on the cohort component method.
However, given that rural populations are much more prone to
change through migration than the death and birth rates, we
posited three different scenario levels on the future migration
rate. The high-level scenario assumes that the highest five-year
migration rate over the past 10 years (2003 to 2013) will apply
constantly to each cohort. The medium-level scenario, adjust-
ing for fluctuations in the migration rates by averaging them
out, first involves estimating the migration rates in and out of
rural areas for the past 10 years (2003-2013). It then estimates
the rural population increase or decrease for each year of the
projection period and averages out all the annual estimates to
readjust the migration rate. The low-level scenario assumes
that the lowest five-year migration rate of the past 10 years
(2003-2013) will remain constant for each cohort.

The high-level scenario indicates that the rural population in
Korea will increase somewhat until 2023 and begin to decrease af-
terward, but very gradually. More specifically, the rural population
will drop from 9.3 million in 2008 to 9.0 million by 2043 and to
upwards of 8 million by around 2048. If we divide rural commun-

ities into eup- and myeon-sized districts, the net migration rate
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for the eup-sized communities will grow across all cohorts.
However, the net migration rate for the myeon-sized communities
will plummet radically, even with the relative increase in the influx
of people in their 40s through 60s into these communities over the
past 10 years. This is primarily because even more people in their

20s and 30s have left these communities.

[Figure 4-14] Eup-Sized Community Population Projections(High-Level Scenario)

High-level scenario: fup-sized communities
8,000,000
5,000,000
4,000,000
3,000,000
w T
2,000,000 ——
1,000,000
0
2008 | 2013 | 2018 2023 2026 2033 | 2038 2043 2046 2053
— total 4,141,822 4 434,132| 4,744,225 4,920,030 | 5,000,999 5,231,270 5,394,570 | 5,446,119 5,453,303 | 5,479,029
- = male 2,002,767 2,248,477 2,400,726 2,492,036 2,677,088 2,666,009 2,726,026 2,748,821 2,760,304 2,726,168
------- fernale 2,049,086 2,167,656 2,343,496 2,426,002/ 2,503,911 2,676, 161 2,660,652 2,697,208 | 2,702,009 2,762,671

Note: Data for 2008 and 2013 are based on actual measures, and data for 2018 and
beyond are projections.
Source: Statistics Korea (KOSIS).
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[Figure 4-15] Myeon-Sized Community Population Projections(High-Level Scenario)

High-level scenario: Myeon-sized communities
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_ U [os | o013 | oofa | o033 | obas | o0as | s0as | o043 | o048 | 2083 |
— total 5,179,073 | 4,666,28 | 4,854,35 4,662,12 | 4460,21 | 4,270 62 410731 3.8021F | 3,469,585 3,215,04
== male 2,623,930 | 247338 | 247321 | 2,414,896 | 2,345,35 | 2,267,383 | 2,186,581 2,043 64 | 1,880,681 | 1,708,086
- female 2,555,193 | 2,392,90 | 2,381,011 | 2,267 16 | 2,134,856 2,003 .24 1,920,458 1,758,593 | 1,569,04 | 1,504,588

Note: Data for 2008 and 2013 are based on actual measures, and data for 2018 and
beyond are projections.
Source: Statistics Korea (KOSIS).

In the medium-level scenario, the rural population in Korea
will remain constant, at 9.3 million, from 2008 until 2023 and
begin to decrease in 2043, reaching 8.5 million by 2053. As in
the high-level scenario, the eup-level population will continue
to grow, while the myeon-level population will radically shrink
from 5.1 million in 2008 to 2.8 million by 2053 because of the
continued exodus of younger generations and the declining

birth rate.
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[Figure 4-16] Eup-Sized Community Population Projections (Medium-Leve

Scenario)
Medium-level scenario: fup-sized communities
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Note: Data for 2008 and 2013 are based on actual measures, and data for 2018 and
beyond are projections.
Source: Statistics Korea (KOSIS).

[Figure 4-17] Myeon-Sized Community Population Projections (Medium-Leve

Scenario)
Medium-level scenario: Myeon-sized communities
6,000,000
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Note: Data for 2008 and 2013 are based on actual measures, and data for 2018 and
beyond are projections.
Source: Statistics Korea (KOSIS).
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Unlike in the first two scenarios, the low-level scenario
shows that the rural population is likely to decrease sig-
nificantly, from 9.3 million in 2008 to 8.5 million by 2028 and
to 6.2 million by 2053. The scenario shows that the eup-level
population will reach its peak in 2018 and begin to decrease
rapidly, reaching 3.7 million by 2053. The myeon-level pop-
ulation is also expected to plummet, even more rapidly than in
the first two scenarios, halving from 5.2 million in 2008 to 2.5

million by 2053.

[Figure 4-18] Eup-Sized Community Population Projections (Low-Level

Scenario)
Low-level scenario: £up-sized communities
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Note: Data for 2008 and 2013 are based on actual measures, and data for 2018 and
beyond are projections.
Source: Statistics Korea (KOSIS).
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[Figure 4-19] Myeon-Sized Community Population Projections (Low-Level

Scenario)
Low-level scenario: Myeor-sized communities
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Note: Data for 2008 and 2013 are based on actual measures, and data for 2018 and
beyond are projections.
Source: Statistics Korea (KOSIS).

In the meantime, the rural population will be aging even
more rapidly than the nationwide population. The ratio of the
rural elderly (aged 65 and over) in the total nationwide pop-
ulation is expected to rise from 12 percent in 2013 to 23 per-
cent by 2028 and again to 38 percent by 2053. In the high-level
scenario, the elderly ratio in eup-level areas will multiply from
14 percent in 2014 to 23 percent by 2028 and to 40 percent by
2053, while the elderly ratio in myeon-level areas will soar
from 26 percent in 2013 to 38 percent by 2028 and to 59 per-
cent by 2053.

In the medium-level scenario, the elderly ratio in eup-level

areas will similarly grow from 14 percent in 2013 to 23 percent
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in 2028 and to 40 percent in 2053, while the myeon-level coun-
terpart will rise from 26 percent in 2013 to 40 percent in 2028
and to 61 percent in 2053.

In the low-level scenario, the elderly ratio in the eup-level
areas will grow even more rapidly, from 14 percent in 2013 to
24 percent in 2028 and to 44 percent in 2053. The myeon-level
counterpart will also rise, from 26 percent in 2013 to 39 per-

cent in 2028 and again to 63 percent in 2053.

(Table 4-11) Rural Elderly Population Projections by Scenario
(Unit: %)

Region 2008|2013 | 2018 | 2023 | 2028 | 2033 | 2038 | 2043 | 2048 | 2053

(ml\(i?jtifrgv—vllg\?el) 1012 ] 15| 18 | 23 | 27 | 31 | 33 | 36 | 37

Total | 18 | 20 | 22 25 30 33 39 42 45 47

Rural
(high) Eup | 12 | 14 16 19 23 27 32 36 39 40

Myeon| 23 | 26 | 29 33 38 43 48 52 56 59

Total | 18 | 20 | 22 25 30 34 39 42 45 46

Rural e T 121416 | 10 | 23 27 | 32| 35 | 38 | 40

(medium)
Myeon| 23 | 26 | 29 33 40 44 51 54 58 61

Total | 18 | 20 | 22 26 31 35 42 45 49 51

Rural e T 12 [ 14| 16 | 19 | 24 | 20 | 35 | 30 | 42 | 44

(low)
Myeon| 23 | 26 | 29 33 39 44 51 55 59 | 63

Note: The nationwide rural elderly population ratio projections are based on the
long-term population projections in KOSIS.

The accelerated aging of the rural population will exert a
far-reaching impact on Korean society, particularly with re-
spect to the cost of elderly welfare and social services. Seniors

living in rural communities are already older than their urban
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counterparts. They are also more likely to live in single-person
households, earn low income, and have low levels of education
(Bae, 2007). The increase in older seniors living by themselves
in rural communities will significantly raise welfare and health-
care service costs. As the majority of healthcare facilities and
services are concentrated in urban and suburban areas, rural
senior residents not capable of making the required trips will
be denied healthcare when they need it. The overall lack of the
social support infrastructure in rural communities is likely to
compromise the quality of life for rural seniors, increasing their
vulnerability to various mental and psychological issues (Song

and Kim, 2000).
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Conclusion

The persistence of the lowest-low fertility rate in the future
will transform Korea's demographic structure, downsizing the
country s working-age population and accelerating population
aging, and thereby exerting critical shocks upon its society and
economy. The risks implicit in these demographic changes may
feel distant from us now, and we may even be able to manage
them in the near future. However, if these risks are left un-
managed and unmitigated, Korea may enter an irreparable
state. The biggest cause of concern is that all of these diverse
risks will unfold simultaneously rather than one by one, exert-
ing cumulative shocks through their interactions. We therefore
need to develop solutions that take into account and manage
all risks accordingly.

This study examined the impact of the lowest-low fertility
rate on macroeconomics, the labor market, industries, finance,
housing, national defense, old-age income, welfare for the
aged, and rural communities in Korea. From our projections
and analyses, we can draw the following policy implications.

First, the lowest-low fertility rate persists in Korea because
the trend toward late marriage has been exerting a much great-
er influence than the rise in the fertility rate of married women.

We should therefore seek to overcome the current problem of
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low birth rate by prioritizing employment opportunities, a
work-family balance, and housing support for young people, so
that they will not have to wait so long to get married. The later
women marry, the more they might feel tempted to give up on
having children due to the age-related risks associated with
late childbearing. More active policy solutions therefore need
to be developed to encourage married women to consider hav-
ing children.

Second, the lowest-low fertility and accelerated population
aging will adversely affect Korea's labor market and the in-
dustrial structure in diverse and far-reaching ways. They will
reduce labor supplies and thereby compromise Korea's growth
potential: aggravate the imbalance between exporting in-
dustries and industries that cater to the domestic market; widen
the labor supply-demand gap; and worsen fiscal deficits. Once
the Korean population begins to decline, it will exert
long-term, irrevocable, and cumulative adverse effects
throughout the Korean economy. We therefore need to find ef-
fective measures to maintain the current virtuous cycle of pop-
ulation growth and economic growth while we can before it is
too late. While raising the birth rate and encouraging con-
sumption and investment in the country, policymakers also
need to tackle the growing structural imbalance in Korean
industries.

Third, the anticipated demographic changes will slow down
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the growth of manufacturing and SOC-related industries, while
increasing the role of the service sector in Korea, thus prompt-
ing the structure of production in Korea to shift toward
post-manufacturing. In the meantime, manufacturing will con-
tinue to lead exports, but service and SOC-related exports will
shrink, thus increasing Korea's dependency on manufacturing
exports. This, in turn, will widen the export imbalance not only
between manufacturing and other sectors, but also among
manufacturing industries. On the employment front, as in-
dustries continue to invest in research and development, which
results in technological progress and greater productivity,
Korean industries’ employment creation capacity will contract
over the years. A steady labor supply will still be needed, but it
will diminish due to population aging. Korean policymakers
therefore need to find solutions to ensure Korea's growth po-
tential by creating quality jobs for the increasingly elderly pop-
ulation in the future. It will be crucial to enhance the pro-
ductivity of industries and develop new and better technologies
to this end. The emergence of new industries and the growth of
existing small ones will naturally create more jobs. However,
the government and the business community need to think
about directing investment into senior-oriented industries.
Fourth, the continued aging of the population will slow the
pace of decrease in the net savings rate, thus ultimately in-

creasing the financial assets in possession of households.
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Thanks to the increase in financial assets, the demand for real
assets (less liquid) will naturally decrease, as households will
come to prefer safe assets. However, the low interest rate will
bring down the level of income for the elderly, and may possi-
bly aggravate the problem of poverty among them. Policies on
enhancing access to finance, including those for risk sharing
and better intermediation, should thus focus on minimizing ag-
ing-related risks. Active responses to population aging should
therefore include the innovation of corporate finance and con-
sumer finance. The financial market should diversify its pen-
sion products and develop more effective and distinct services
to ensure that workers will have secure sources of post-retire-
ment income. It should also evolve and mature so that the types
of assets on offer are flexible in response to changes in
demand. The government, for its part, should issue more
long-term treasury bonds in light of credit risks, thereby foster-
ing the growth of markets for inflation-indexed bonds, asset
securitization, and reverse mortgage schemes.

Fifth, the eventual decrease in the size of the Korean pop-
ulation will not readily translate into shrinking housing de-
mand, as the number of single-person elderly households will
increase. There will therefore be a gap of a decade or so be-
tween when the population begins to decrease (circa 2030) and
when housing demand (in terms of the residential service

amount) begins to decrease (circa 2040). In other words, the
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multiplication of single-person households, the growing desire
of the elderly to maintain independent living arrangements,
and the rise in the income level will put a brake on the decline
in the housing demand. Policymakers therefore need to be cau-
tious before deciding whether to contract housing supply
today. A decreased housing supply may lead to serious re-
percussions in the future. Also, the increasing number of sin-
gle- or two-person households does not mean that only the de-
mand for smaller housing units will increase, as people’s pref-
erences for home sizes vary according to income levels and
age. The housing market therefore needs to provide housing
arrangements of diverse sizes.

Sixth, if we assume that the current rate of young male mili-
tary enlistment candidates passing the physical examination
and the actual enlistment delay rate remain constant, the
Korean military will begin to experience troop shortages in
2022. Shortening the period of mandatory military service from
21 months to 18 months will only aggravate the problem.
Reform measures, such as increasing in the number of
(volunteering) officers and introducing cutting-edge weapons
systems will raise defense cost significantly, placing even great-
er strains on the fiscal structure already burdened with the low-
est-low fertility rate and super-aged population. As it will be
necessary for the Korean military to maintain its current troop

level, given the state of growing uncertainty over the Korean
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Peninsula and in the rest of Northeast Asia, it will be imperative
for policymakers to find measures to ensure adequate troops
and budgets for the Korean military.

Seventh, in terms of the minimum living cost, the public pen-
sion benefits will nearly suffice as a source of old-age, post-re-
tirement income for the elderly by 2020. By 2040 and after-
ward, the National Pension alone could provide over 90 per-
cent of the minimum cost of living. It is therefore crucial to
minimize gaps in the National Pension and enhance other pub-
lic assistance systems for retiree households. This, in turn, will
require a financial system that minimizes the cost of asset
transaction and facilitates the liquidation of assets into cash
income. The Korean government may also need to encourage
retirees-to-be to subscribe to housing pension, agricultural
pension or other such public pension schemes for supple-
mentary sources of old-age income. In addition, it will be im-
portant to minimize the number of people forced to leave work
due to old age and to foster the labor market catering to people
in their 50s through 70s. For full-time wage earners, in partic-
ular, either the retirement age should be raised or a peak wage
system should be instituted so that they can remain employed
and continue to participate in the public pension scheme as
long as possible. For part-time wage earners, the self-em-
ployed, employers, and unpaid family business workers, new

jobs will need to be created to encourage their return to the la-
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bor market and continued earning potential.

Eighth, the demographic changes will aggravate and diversify
the problem of elderly poverty, multiplying the types and se-
verity of risks to seniors and supporting family members. The
super-aged society will feature explosive growth in the elderly’s
demand for both jobs and care services. In order to satisfy this
growing demand, it is important to expand the infrastructure
for welfare and social services for the aged and to improve the
quality of existing services. Moreover, work environments need
to be diversified, work conditions improved, and age-based
discrimination removed so that seniors can remain in the labor
force. In addition, family members supporting the elderly
should be given greater support for maintaining a healthy
work-family balance, as well as resources, programs and sub-
sidies for caregiving, working conditions and training support
for professional caregivers should also be improved (including
greater support for work-family balance, old-age design pro-
grams, facilities, equipment, etc.). Elderly counseling centers,
counselors, and local elderly support networks should be given
greater support too, so that the elderly receive better psycho-
logical and emotional care.

Finally, in both the high- and low-level scenarios, the rural
population will decrease in size abruptly and age at an accel-
erated pace. In order to prevent and minimize the hollowing

out of rural communities, it is crucial to enable rural residents
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the ability to use and develop local community resources, en-
hance the efficiency of fiscal investments in rural communities,
and launch decentralized rural policies for more effective rural
development. These will require the systematic and organized
maintenance of rural spaces, the development of incentives for
continued influxes of people into rural areas, the growth of
new local communities to replace hollowed-out ones, and the
revitalization of local communities based on their own devel-

opment models.



Bibliography

Kim, Jaeho, Seunghun Jeon, Janghun Choi, and Sunhee Lee (2014).
Hyper Aged Society and Retirement Income. Research Paper
2014-22-1-4. Korea Institute for Health and Social Affairs.

Kang, Eunna., Sekyung Park, Hye-won Bae, Minhong Lee, Eunjung
Park, Sewoong Oh, and Ijin Hong. (2014). Super-aged Society
and Social Services for the Elderly. Research Paper
2014-22-1-3. Korea Institute for Health and Social Affairs.

Lee, Jinmyeon, Yongho Lee and Jaejin Kim. (2014). Industrial
Structure of Ultra-low Fertility and Aged Society. Research
Paper 2014-22-1-6. Korea Institute for Health and Social
Affairs.

Lee, Samsik and Hyojin Choi (Eds.) (2014). Impacts of Low Fertility and
Population Aging in Korea. Research Paper 2014-22-1. Korea
Institute for Health and Social Affairs.

Lee, Samsik and Jihye Lee. (2014). Causes of Continued Lowest Low
Fertility and Future Policy Directions. Research Paper
2014-22-1-1. Korea Institute for Health and Social Affairs.

Ministry of National Defense (2014). Defense Reform Plan from 2014 to
2030.

Song, N. H. and S. M. Kim. (2000). The relationship among
self-efficacy, social support and Depression of The poor elderly.
Journal of Korean Academy Community Health Nursing. 11(1),
pp.158~171.

Statistics Korea(2011). Population Projections from 2010 to 2060.

The Korean Association of Economic Systems Research (2014).

Projection of Macroeconomy and Labor Market in Ultra-low



72 A Society with a Lowest-Low Fertility Rate and a Super-Aged Population:
Risks and Strategy

Fertility and Aged Society, and Its Policy Implications. Research
Paper 2014-22-1-5. Korea Institute for Health and Social

Affairs.

Statistics Korea. KOSIS. http://kosis.kr



	Contents
	1. Introduction
	2. Causes of the PersistentlyLowest-low Fertility Rate
	3. Demographic ChangesResulting from theLowest-low Fertility Rate
	4. Socioeconomic Risks of aLowest-low Fertility Rateand Super-agedPopulation
	A. Macroeconomics and Labor Supply
	B. Industrial Structure
	C. Financial market
	D. Housing market
	E. National defense
	F. Welfare for the aged
	G. Old-age income
	H. Rural communities

	5. Conclusion
	Bibliography


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


