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The formation of human and
physical capital

4-1 Demographic changes

Hello, students. This is Kim Nak Nyeon, teaching the History of Korean Economic
Growth. It is a pleasure to see you all. For the fourth lecture in this series, we will
explore the formation of human and physical capital.

In the Week 2 lecture, we learned that Korea's high economic growth rate and its
ability to catch up with advanced economies quickly was largely due to the rapid
formation of human and physical capital.

In this lecture, we will look at how demographic changes have occurred in Korea,
and consider how the demographic structure of the country, including its dependency
ratio, has changed in each phase of economic growth, and the impacts that it has had
on economic growth. Human capital is formed through formal education and on-the-job
training and experience. Therefore, we will also examine how education and training are
conducted.

In addition, we will see how the demographic structure of various industries and the
position of workers within their industries have changed before and after liberation,
and also how value-added production per capita has changed. In terms of physical
capital formation, East Asian countries are characterized by extremely high levels of
investment and savings rates compared to other countries. We will take a look at how
this was possible.
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Demographic transition is a phenomenon in which birth rates and death rates trend
downward over the long run, and significant changes occur to the demographic
structure in this process. More specifically, demographic change proceeds through the
following four stages.

The first stage of the transition can be observed in pre-modern, traditional societies,
where population growth is stagnant owing to high birth rates and death rates
balancing out the population at an equilibrium level. Societies enter the second stage
after achieving some level of technological development. Death rates in the second
stage of the transition fall with a steady supply of food to support population growth,
advances in medical technology, and with greater knowledge and more
widely-disseminated information on health. At this stage, we can see that the
mortality rate of infants significantly drops, even as the birth rate remains the same,
resulting in a rapid increase in the population.

Stage 3 is when both the death rate and the birth rates start to decline. Birth
rates decline as the economy grows, and as more women come to participate in the
labor force, they face higher opportunity costs from childbirth and parenting. And as
women become more educated, they begin to exercise more control over their decision
to have children.

Stage 4 is where the birth rate drops to almost the same level as the death rate,
and the balance of the two results in stagnant population growth. This phenomenon
first appeared in developed countries, and has since spread to developing countries.
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Figure 4-1 shows the long-term trends in Korea's crude birth rate and crude death
rate. The figures refer to the number of births or deaths per year per 1,000 people.
For example, in 1925 there were 45 births and 28 deaths per 1,000 people. Until
1960, the crude birth rate was stable at an average of 40 to 45 people, while the
death rate continued to decline. The data suggest that this period was one in which
Korea entered the second stage of the demographic transition.

Although we lack data prior to 1925, the late Joseon Dynasty was a society that
had yet to begin the demographic transition, and one in which birth rates and death
rates were both high. Death rates begin to decline beginning with the opening of
Joseon’s ports. It can be inferred that due to the opening of the country's ports,
medical technology and knowledge began to flow in from the West, which greatly
contributed to the decrease in infant mortality rates.

Korea entered the third stage of the demographic transition — the stage which
features declining birth rates — in the 1960s. Since then, we can see that the gap
between the birth rate and death rate has continually narrowed all the way up to the
contemporary era. However, this trend reversed in 2020. Korea has now entered the
final stage of the demographic transition.

Since the elderly population has significantly increased, it is highly likely that crude
death rates will also increase in the future. The population and crude birth rates are
expected to decrease further unless a further decline in the birth rate is prevented.
Indicators such as the crude birth rate and crude mortality rate will differ based on
the demographic structure of any given population. This is because the crude birth rate
rises when a large proportion of the population is young, and the crude death rate

increases when a large proportion of the population is elderly.
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An index that is unaffected by changes in the population structure was needed. An
index developed to address this is called the total fertility rate (TFR). TFR refers to
the average number of children a woman will have over a lifetime. It includes the
number of children who die prematurely. According to Figure 4-2, Korea's total
fertility rate was high, and women on average had six children throughout their
lifetimes up to 1960.

But TFR plunged to less than two children per woman after 1985. As we will
discuss later, the period when the number of children sharply decreased was also a
period of rapid growth, when savings and investment rates rapidly increased. However,
Korea's TFR has fallen to less than one child per woman since 2018, and as of this
writing, sits at only 0.84.

This means that the number of women that have never had children has increased.
These changes have occurred over two or three generations in Korea. Think for a
moment about how many siblings your grandparents have, and compare that number
to the number of siblings your parents have or the number of siblings you have. It is
likely that your grandparents have more siblings than your parents, and more sibilings
than you. Today, younger people tend to have at most two children, and it is not
uncommon for people to have no children at all.

In Figure 4-2, the age when both men and women get married for the first time is
plotted on the right-hand Y-axis. In 1925, the average age at which men got married
for the first time was 25, and not older than 17 for women. Although not shown in
the graph, during the Joseon Dynasty, the average age of first marriage for both
genders was lower, but women got married at a slightly older age than men.
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For example, at the end of the 19th century, boys from a yangban aristocratic
family would often first get married at 15, while for girls, the age was 17. In the
20th century, the average age at which both men and women got married for the first
time continued to rise. Currently, the average age at which men get married for the
first time is 33, while it is 31 for women. | believe that one of the factors that
contributed to a lower TFR is the shorter fertility window for married women, as they
get married at a comparatively older age.

Here, we will compare Korea's TFR to other countries. Figure 4-3 compares trends
in TFR in major countries based on OECD statistics. In this figure, members of the
European Union (EU) are grouped and presented as an average, while the US Japan,
China, India, Brazil, Mexico, and Saudi Arabia in the Middle East are presented
separately.

In 1960, the EU, the US, Japan, and other developed countries had a TFR of around
three, while in other countries the rate stood at around six. Total fertility rates have
trended downward since then, but this pattern varies by country. The decline in TFR
in Korea from 1960 to 1985 was exceptionally rapid, having occurred at speed not
easily observed in other countries. Likewise, China experienced a rapid drop in its TFR,
like Korea, when it was vigorously promoting its one-child policy.

In the 2000s, the TFR in Korea fell below the TFR in Japan and in the EU countries,
which were before that point the lowest in the world. As of this writing, Korea's
fertility rate has fallen to 0.84, which is much lower than the 1.33 rate in Japan or
the 1.53 figure in the EU. In terms of low fertility rates, Korea is ranked first, and the
gap with the country with the second-lowest TFR is wide.




SEQUL NATIONAL UNIVERSITY

MY M 2o ot

In Korea, housing prices are so high that it is difficult for newlyweds to find
housing. Moreover, the costs of tutoring and private education (widely practiced in
Korea) are extremely high, and the institutions in place that support childrearing are
insufficient, increasing the financial burden of raising children on individuals rather than
on the government or on employers.

It should also be pointed out that, in Korea, the burden of housework still falls
disproportionately on women. And so we can see that for working women, the
opportunity costs of childbirth and childcare are too high. This has resulted in a
globally-unprecedented low level of childbirth.

These demographic trends have significantly changed the demographic structure of
Korea, and will continue to do so in the future. Figure 4-4 shows the population
growth rate by age group and the overall population growth rate. The population is
divided into three groups: the youth, or those aged 14 or younger; the working age
population, or those aged 15 to 64; and the elderly, or those aged 65 or older. The
rates in population growth (or decline) from 1910 to 2070 are based on future
population estimates by the national statistics agency, KOSTAT.

The average annual rate of growth or decrease between the two years in which the
population census was conducted is presented. Korea usually takes a count every five
years, and this count is usually conducted in years ending in O and 5, except for when
it ran a census in 1944 and 1949. Population growth soared in 1949, especially among

those aged 15 to 64, because many people returned home from abroad after
liberation, and many defected from North Korea.
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Apart from these types of movements of people, population growth in Korea peaked
at around three percent in the late 1950s and early 1960s during the baby boom
period. After this, the population growth rate began to decline, and beginning in 2020,
Korea began to lose its population. By 2070, the population decline is projected to
gradually accelerate to an annual average of -1.2 percent.

Looking at the population growth rate by dividing the population into three age
groups, we can see no significant difference in the rate of increase between these
groups in the years before liberation, but after 1970, discrepancies between groups
can be observed. Since 1975, the rate of decline in the youth population has
increased, and has turned negative. The youth population is projected to continuously
decline up to 2040, excluding outlier years of growth.

The growth of the elderly population has accelerated since 1965, and it is expected
to peak at 5.4 percent in 2025, thereafter slowing down and beginning to decline after
2055. This difference between the young and elderly populations clearly illustrates the
declining birth rate and the graying of Korea.

On the other hand, the growth rate of the working-age population aged 15 to 64
exceeded the growth rate of the total population in 1970, and maintained that status
up to 2005 and 2015. but after that, the growth rate of this subgroup fell below that
of the total population growth rate and has even turned to a decrease.

Figure 4-5 shows the trend in the dependency ratio by age. The youth population
has declined since 1970, andthe working age population since 2020. The elderly
population is expected to peak in 2050, after which it will begin to decline. The rate
of decline accelerates as the population of each age group gradually declines.
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Korea's population peaked at 51.84 million in 2020, but is projected to drop to
37.66 million in 2070. This represents a return to the pre-1980 population. We face an
unprecedented future in which the population shrinks every year.

The population of the various age groups can be used to obtain the dependency
ratio. The youth or elderly dependency ratio is calculated by dividing the population of
these age groups by the working age population. The sum of these two is the total
dependency ratio. Figure 4-5 shows the total dependency ratio. The total dependency
ratio was high and ranged from 74 percent to 90 percent up to 1970.

After this period, the total dependency ratio fell rapidly, bottoming out at 32
percent in 2015. But it has since rose again rapidly, ultimately assuming a U-shape
pattern. Despite being U-shaped, the total dependency ratio at the right end in 2070
reaches 117 percent, which is disproportionate and higher than the ratio at the left
end. The dependency ratio is higher on the left side of the population curve due to a
large number of young people, while it is higher on the right side due to the rapid
increase in the elderly population.

The period during which the total dependency ratio fell overlaps with the period of
high growth. A phase such as this, when there is a rapid decline in the total
dependency ratio, is referred to as a period of the demographic bonus. Conversely,
when the total dependency ratio rapidly rises, it is a period of demographic onus,
where a country’'s demographic composition becomes a burden on economic growth.
During the period of demographic bonus, there is a rapid increase in savings and
investment rates, which accelerates the formation of physical capital. We will examine
this in detail later when we discuss physical capital formation in more detail.
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4-2 Education

In the last lesson, we focused on quantity of the population. Here, we will address
the effect of education on the quality of the population.

Human capital refers to the economic value of people's experiences and skills. It is
formed through education or training, and varies from person to person. It is
recognized as an important factor in economic growth that increases productivity.
Therefore, companies and governments promote and invest in the formation of human
capital. But human capital can also lose value.

For example, when new technologies are introduced and existing skills are no longer
useful, it can be said that the value of human capital has fallen. In this respect,
human capital has a lot of similarities with physical capital. However, there is one key
difference between the two: human capital is an intangible asset. For example, physical
capital is recorded as an asset on the balance sheet, while human capital is not.

In the National Accounts, physical capital is recognized as a part of capital formation
and is considered an important expense item in addition to consumption in GDP. In
contrast, investment in human capital is not considered an expense. .

For example, the formation of human capital through education requires resources,
not just educational facilities, including the time teachers spend teaching and students'
time learning. However, even though investments in educational facilities are included
as part of fixed capital formation, the time teachers spend on teaching students is
only recognized as a factor of production, while the time and effort students spend on
studying are important factors of capital formation but are not included in national
accounts.
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Moreover, household education expenses are regarded as consumption expenses. In
addition to formal schooling, human capital can be formed in other ways, such as
through on-the-job training and individual effort. But not all of these are reflected in
statistics.

In our exploration of human capital, we will focus on formal schooling. Modern
school-based education in Korea began when missionaries founded schools at the end
of the 19th century. Then, in 1894, with the Gabo Reforms, a government
teacher-training school and an affiliated elementary school were established.

During the colonial period, there was systemic ethnic discrimination in the
educational system. Because of the differences in the schooling system, Japanese
students attended six-year elementary schools, while Koreans went to four-year primary
schools.  Secondary education was also different based on ethnicity. For example,
Japanese students attended five-year secondary schools, while Koreans attended
four-year junior high schools.

Girls were sent to separate junior high schools, and later to girls’ high schools. In
1922, differences in years of education were eliminated, and in 1938, all distinctions in
the schooling system between ethnic groups were abolished. In 1941, the government
changed the formal designation of elementary schools, from so-hakkyo (literally, small
school) to kukmin hakkyo (literally, people's school). The government later designated all
primary schools as elementary schools in 1996.

Gyeongseong Imperial University was first established in 1924 as an institution
higher education. It later became Seoul National University. After liberation, there were
several changes to the education system. Elementary education comprised six years of
elementary school, secondary education comprised three years of middle school and
three years of high school, and higher education comprised two years of vocational

school and four years of university.
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Figure 4-6 shows changes in school enrollment rates for each level. The enrollment
rate is calculated by dividing the number of students enrolled in each school by the
corresponding school age population. In other words, it refers to the percentage of
pupils who are actually enrolled out of the total number of pupils who are eligible for
each level of school. Before liberation, the length of the curriculum at the primary
schools, “small” schools, and the people's schools — all roughly equivalent to our
concept of the elementary school — was from four to six years. There were also cases
where the matriculation age differed from current standards. For the school age
population of elementary school students, the enrollment rate was obtained by applying
the age group of children aged six to 11.

For middle school students, the school-age population was set as those aged 12 to
14. For high school, the age range was set as 15 to 17. And for university, the age
range was set as 18 to 21. Population statistics by age before liberation are provided
only in five-year terms, so a linear interpolation method was used to estimate the
population by age used to obtain the school-age population. There are cases where the
enrollment rate exceeds 100 percent, and that is because there are students that fall
outside the corresponding school age population.

First, the elementary school enrollment rate was two percent at the beginning of

the colonial period. It rose to 48 percent by the end of the colonial period. The rapid
increase in the number of pupils in the early 1920s owes to the effect of increasing
the years of schooling from four to six years.
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Even after the mid-1930s, there was a rapid increase in the enrollment rate, which
is an effect of the policy that increased the number of elementary schools to at least
one for every myeon (an administrative unit, similar to the concept of the county or
parish in English) in the country. Although there is no data for the period that
immediately preceded and followed liberation, the enrollment rate approached 100
percent in the late 1950s. The government under Syngman Rhee made primary
education compulsory in 1950. | believe that this was the cause of the sharp rise in
the enrollment rate during this time.

In the case of secondary education, middle school and high school were merged
before liberation, but the enrollment rate was only 2.3 percent even in 1943.
Secondary education spread after liberation. The enrollment rate for middle schools
rose rapidly between 1960 and 1980, and for high schools, it rose between 1970 and
1990, with a lag of about ten years. University enrollment rates were just 0.7 percent
at the end of the colonial period, and did not exceed 10 percent until the 1970s. But
such enrollments reached 76.9 percent in 2008, after which the trendline declined or
moved laterally.

This figure is slightly higher than the 70.6 percent figure extracted from the Social
Indicators of Korea KOSTAT database. This is because in Figure 4-6, the number of
enrolled students was divided by the school age population to estimate the university
enrollment rate. But the KOSTAT data excludes students who outside the age limit, for
example, those serving in the military. Therefore, we observe an unusually high
enrollment rate in Figure 4-6. But it is consistent with the larger trends of the time,

and so proves no obstacle to appreciating the larger trend.




SEQUL NATIONAL UNIVERSITY

S
ey M SO oo

Gender differences are seen with the spread of education. Figure 4-7 shows the
number of female students per male student. In the case of elementary schools, the
ratio was 0.6 in 1952, but the number had grown to surpass 0.9 by 1966. In this
period, we can see that as we go up the educational ladder, from middle school to
high school and then to university, the gap gradually widens. For example, in high
schools, the number of female students per male student was only 0.2 in 1953.
However, by 1992, the number exceeded 0.9.

For university students, there were only 0.45 female students for every male
student in 1992, despite a 0.9:1 ratio among high school students in that same vyear.
But in 2016, this figure rose to 0.71. Although the graph is missing some
pre-liberation data, during the colonial period, as described below, the gender gap was
even greater. Overall, when we look at the past century, we can see that the extreme
gender gap has rapidly narrowed. The gap first began to close in elementary school
and then later in middle school, high school, and university.

As formal schooling expanded, there were significant changes in the ratio of
students per teacher. As we can see in Figure 4-8, before liberation, the number of
students per teacher in the primary schools Koreans attended increased from 28 in
1908 to 74 in 1943. After liberation, this ratio began to fall, ultimately all the way
down to 15 in 2016, producing an inverted U-shape pattern. Furthermore, in the case
of secondary schools, the number of students per teacher was significantly lower than
that of elementary schools, but it showed a smoother inverted U-shaped trend than
elementary schools before and after liberation .

In the pre-liberation years, the number of students per teacher rapidly increased,
especially in elementary schools. However, despite the increase in the number of
teachers, supply could not keep up with the demand for education. Although the
number of teachers greatly increased after liberation, the number of students per
teacher did not fall below 50 until the mid-1970s. This was because demand for
education continued to expand.
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There were efforts made to address this by separating daily lessons at elementary
schools into morning and afternoon classes. Yet it was difficult overall to resolve the
problem of overcrowded classrooms, a problem referred to at the time as “bean
sprout” classrooms (bean sprouts are packed tightly together in jumbles) The
authorities sought to maximize the effectiveness of limited educational facilities by
increasing the number of teachers in order to respond to soaring educational demand.
Although the quality of education was partially compromised due to overcrowded
classrooms, it can be said that the quantitative expansion of education was achieved at
a surprisingly high level.

This was because although the continuous decrease in the number of students per
teacher caused the school-age population to decline, the number of teachers held
steady at prior levels. As a result, the number of students per elementary school
teacher had fallen to 14.6 by 2016, which was a similar level to developed countries.

In that same year, the ratio in the US was 15.2, 16.9 in the UK, 16.6 in Japan, and
an average of 13.6 across 22 EU countries. The OECD average was 15. In 2016, the
ratio at middle schools and high schools was 13.3 and 12.9, respectively, figures not
significantly different from the OECD averages.

The above statistics based on the enrollment rate and the number of students allow
us to grasp annual education flows. The accumulated result of these educational flows
is called the human capital stock. This includes average years of education. Even if the
enrollment rate increases rapidly, it is limited to the school age population. This is
because it takes considerable time to increase the average years of education for the
entire population. It can be said that human capital stock affects the productivity of

the entire economy.
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There are two methods for obtaining average years of education. One method is to
use the population census, which surveys each individual's highest level of educational
achievement. The Barro and Lee database provides long-term statistics on average
years of education for each country using population census data, and is widely used
as a proxy variable for human capital. However, when closely examining national
statistics for individual countries, many issues in the data emerge.

For example, Korea's enrollment rate in 1935, calculated using flow statistics, is
lower than the average of developing countries. However, the average vyears of
education estimated using census data is higher than the world average, which seems
to be contradictory.

Another method is to accumulate the number of years of education by using
statistics on the number of enrolled students in each grade level for every year. This
method requires long-term statistics on the number of students enrolled in each
school, but there are not many countries that meet these data requirements. However,
using these data we should expect to obtain more realistic results than would
otherwise be produced using the census data approach. Godo sought to use this
method to generate data for Korea, Japan, Taiwan, and the United States. We will
review the results from that study here.

Figure 4-9 shows the average years of education in each country for the working
age population aged 15 to 64, both male and female. First, if we look at the average

years of education in Korea before liberation, we can observe that it only rose from
0.6 years in 1920 to 1.2 years in 1942.




SEQUL NATIONAL UNIVERSITY

SaEp®
1_:‘“’*’ A'i é EH ﬁt 1_11

Although the primary school enrollment rate rose from four percent to 43 percent
over the same period, this only covers the school age population, and the increase rate
is more moderate in terms of average years of education across the entire population.
At the end of the 19th century, the population of the United States had already
reached an average of seven years of education. On the other hand, On the other
hand, Japan started with less than an average of two years of education at the end of
the 19th century and narrowed this gap, reaching the same level as the 19th-century
United States in the 1940s.

The average years of education received in Taiwan is slightly higher than in Korea,
but this difference is not large. The gap in average years of education between Korea
and Taiwan before liberation is wider than the gap between the US and Japan. A major
catch-up in the formation of human capital in Korea and Taiwan began after liberation.

In Korea, the average years of education received in 1955 was 2.3 years, but in
2000, this increased to 10.5 years. In Taiwan, the average number of years of
education has also grown at about the same rate. In Figure 4-9, when comparing the
slope of the graph between different countries, we can see a major difference in the
steepness of the slopes for Korea and Taiwan before and after liberation. The slopes
of the lines representing Japan and the US were next-steepest, in that order.

Although the data only goes up to the year 2000, if the current rate of increase
were to continue for another 20 vyears, it is thought that the current gap between
Korea and the United States and Japan would have narrowed even further. In other
words, although the gap between the human capital stocks of Korea and Taiwan with
Japan and the US widened in the pre-liberation years, catch-up proceeded at an

extremely rapid rate after liberation.
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Figure 4-10 compares the average years of education for males and females in
Korea using the same data, but applied to the population of individuals aged 15 to 39.
The average years of education received increased from 1.4 to 2.5 years for men
between 1920 and 1942, while for women it rose from 0.1 to 0.4 years over the same
period. As seen on the right scale of the graph, the ratio of average vyears of
education for women to men rose from six percent in 1920 to 16 percent in 1942,

After liberation, from 1955 to 2000, the average years of education increased from
4.3 to 12.7 years for men and from 2.2 to 12 years for women. The male-to-female
ratio narrowed from 50 percent to 95 percent. From this, it can be seen that the
gender gap in education was significant before liberation, but quickly narrowed
afterward.

The previous graph targets the working age population between the ages of 15 and
64. However, when limited to the younger group of age from 15 to 39, the
accumulation of years of education accelerates. The reason for viewing the average
years in education for a limited age range is to focus on women's reproductive years.

It is thought that the rapid increase in the number of years of education for women
during their reproductive ages has served as an opportunity for women to break away
from the social expectation of childbirth that was predominant in traditional society.
Therefore, more women began to have more control over when to have children as
they began to participate in non-agricultural economic activities. This in turn increased
the opportunity cost of childbirth and childrearing, resulting in a sharp decline in birth

rates.
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Figure 4-11 shows the ratio of government education expenditure to GDP based on
research from economist Kim Jae-ho. For the pre-liberation period, data for Korea were
obtained by adding educational expenses from the government's general finances and
data on educational spending from local educational authorities. There is some overlap.
After 1970, education expenditures from the Bank of Korea's total government
spending data was excluded.

From the 1950s to the 1960s, data could not be presented because it was difficult
to exclude overlaps due to intragovernmental transfers between the central and local
governments. First, looking at the ratio of Korea's pre-liberation education expenditure
to GDP (the blue bar graph), we can see that it rose rapidly, going from 0.2 percent to
1.9 percent between 1911 and 1940. But this was still low in comparison to the
United States or Japan. Taiwan was at a similar level to Korea. We have data on the
level of education expenditure in the UK going back to the mid-19th century, but it
remained at less than one percent of GDP up to the early part of the 20th century.

Even up to this point, governments in developed countries were not particularly
active in terms of education expenditure. Education expenditure in the UK passed one
percent of GDP after the 1920s, but the overall level of spending remained low
compared to the US and Japan. It is common to see spending on education as a
proportion of GDP significantly decrease during wartime.

After the Second World War, we can see that in all countries, the level of education
expenditure rose in comparison to the period before the war. Since 1970, Korea has
maintained education spending levels between four and five percent of the GDP, and
while there have been fluctuations in various periods, recently, spending on education
has exceeded five percent of the GDP. Education expenditure in the United States
remained at five to six percent of GDP, but since the 2000s, it has risen slightly to
the six-to-seven percent range. It is notable that spending jumped in the UK compared

to pre-war levels.
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In contrast, while Japanese spending on education increased compared to pre-war
levels, but now sits at just four percent, which is lower than in Korea. The same holds
in Taiwan. In short, the level of education expenditure in Korea rose significantly
compared to the period before liberation and now the gap with the United States has
narrowed to about one percent. We can also see that education spending in Korea is
either similar or has already surpassed the other countries presented in the figure.
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4-3 The structure of employment

Here, we will examine changes to the employment structure in Korea.

Human capital can be formed not only through formal schooling, but also through
training and on-the-job experience. When employed in an industry that is highly
productive or has greater growth potential, it is more likely that higher-quality human
capital will be formed via experience or on-the-job training than in an industry with low
productivity.

For example, people working in the commerce or manufacturing sectors in urban
regions are more likely to have access to more economic information than people
working in the agricultural sector, and are more likely to use their accumulated
experience to find new opportunities as relevant industries grow. From this
perspective, the employment structure reflects the stages and nature of economic
growth, but it also relates to the formation of human capital.

In Korea, main survey on employment is the Economically Active Population Survey,
conducted by KOSTAT. According to this data, an employed person is defined as
someone who has worked for more than one hour (at the time of the survey) for the
purpose of receiving an income. In the case of relatives who work for family-run
businesses, those who work 18 hours or more per week are considered as being
employed. An unemployed person isdefined as someone who had not performed paid
work for a week (at the time of the survey), was actively searching for work over the
past four weeks, and was able start working immediately once employed.
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The sum of the employed and unemployed population is known as the economically
active population, which is considered as part of the national labor supply. Other
countries use the same definitions for employed, unemployment and economically
active. However, in pre-liberation statistics, these standards were not clearly
established. People were divided into those who had jobs and those who did not,
depending on whether they were working on a daily basis.

Therefore, in cases where the boundary between those who have a job and those
who do not have a job (such as those with two jobs or family workers) is ambiguous,
it is highly likely that classification will depend on the subjective judgment of the
investigator. Also, since the unemployed were not separately surveyed, we cannot
obtain statistics corresponding to the Ilabor supply of the economically active
population. It is important to take this into account when looking at pre-liberation
statistics.

Before liberation, data on employment was gathered through two surveys: the
Family Census and the National Census. The Family Census was an annual survey of
the heads of households and their occupation. Household members were classified as
employed if they had the same occupation as the head of household, other workers if
they had other occupations, and unemployed if they did report working any job. The
National Census was a survey conducted on all households. It was taken in 1930, 1940
and 1944,

Figure 4-12 shows the total number of households, and the occupation of the
heads of household according to the Family Census. The total number of households
and the number of households engaged in agriculture, forestry and fishing are
indicated by the right-hand scale, while the other indicators are measured on the

left-hand scale.
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The total number of households increased from 3.06 million to 4.54 million between
1917 and 1943. We can also observe changes in the occupations of the heads of
household. The agriculture, forestry, and fishery industry grew modestly over the period
observed here, while the number of heads of the household employed in the mining
and manufacturing sectors grew rapidly after the mid-1930s. Commercial
transportation, public services, and other industries all showed faster growth than the
agriculture, forestry, and fishery industries.

However, since each household has a different number of members and different
occupations, it is necessary to re-estimate these data on an individual basis. The
National Census was a survey conducted on an individual basis, which is similar to how
modern-day censuses are taken. The household survey counted 10.46 million employed
in 1917 and 10.92 million employed in 1943. Using this data, we see no large change
in employment. Figure 4-13 shows the employment rate obtained by dividing the
number of those employed by the total population. In the graph, the male employment
rate is indicated by the solid blue line, and the female unemployment rate by the red
dashed line.

It is usually the case that employment rates for men are higher than those for
women. But we should note that the graph show falling employment for both men and
women over time. This is also true even when considering that the number individuals
in occupations other than agriculture, forestry and fisheries increased rapidly by the
household standard, as shown in Figure 4-12. We can make particular note of two
cascading declines in the 1920s and early 1930s.

The results of the National Census show that employment for both men and women
declined between 1930 and 1940. Men are denoted with blue diamonds, and women
with red triangles. In particular, the drop in female employment was significant. In
1944, this number recovered to some degree, but remained under pre-1930 levels. It is
necessary to further investigate why this occurred.
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According to research on cottage industries, it was common for farming households
to produce industrial products on the side during this time. During the offseason,
production in the cottage industry was widespread. Women weaved textiles such as
hemp and cotton, while men weaved straw bags or straw mats.

With regards to textiles, even though factory-made products were available on the
market, less efficient side businesses remained. This production was subsistent in
nature; farm women produced these textiles to improve self-sufficiency by reducing
cash expenditures during the offseason.

Figure 4-14 shows the number of workers in the mining and manufacturing
industries, grouped by gender, based on data from the above-mentioned Family Census
and National Census. According to the Family Census, cottage industries in rural
households here refer to household members engaging in non-agricultural work.

The (+) other workers indicated in the graph refers to workers primarily employed in
the mining and manufacturing industries added to other workers, while the (+) cottage
industry category comprises rural household workers added to (+) other workers. We
can see that number of male workers active in the mining and manufacturing
industries grew rapidly beginning in the mid-1930s. They are thought to have been
specialists employed in factories.
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On the other hand, those classified as rural cottage industries are considered to be
non-specialists working temporary, non-agricultural jobs during the offseason. In the
graph, the years 1930 and 1940 marked with red squares indicate data points
extracted from the National Census. The results show that the number of male
workers increased from the 1930s to 1940s. Considering that the total number of
employed is greater than the number of household workers employed in the same
occupation as the heads of their households, it can be implied that some of those
working in the cottage industries were also counted as being employed in the National
Census. It is thought that there must have been a wide spectrum of cottage
industries, from temporary side jobs to jobs closely resembling full-time employment.

In the case of women, most of those with jobs were alsoworking a side business at
home. Also, when looking at the results of the National Census, we can see that
between 1930 and 1940, the number of employed significantly decreased. This is an
odd result, given that we know there was a rapid increase in the number of factory
workers during this time.

Looking closely, we can see upon review that hemp weavers who were identified as
being employed in the 1930 National Census were found to be almost non-existent in
the 1940 iteration of the same census. We can confirm through other data on cottage
industries that these rural businesses did not disappear, but instead continued on
much as is. In other words, they disappeared from employment statistics because the
standard for being “employed” used in the 1940 National Census was stricter than the
one used in 1930.

Earlier on, it was mentioned that the survey that determined who was found to
have a job could have been influenced by the subjective judgment of the census taker.
| believe it was because of this that survey standards became gradually stricter over
time. Also, since the criteria for the employed in the Family Census were less strict
than those of the National Census, | believe that most of the household workers were
identified as employed.
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But it seems that the standard for being identified as employed in the Family
Census became gradually stricter in the latter period as well. Speaking to this point,
when the National Census was conducted in 1930, it seems that the criteria applied at
that time influenced the Family Census that was conducted thereafter. | think this is
the reason why the employment rates obtained from the household census in the
graph show a steep, cascading decline.

And so in Joseon's rural households, a wide range of part-time jobs and cottage
industries existed during the offseason that had not yet been separated from
agriculture. On the other hand, in industries other than agriculture, the number of
workers primarily employed in those industries was growing rapidly, even though this
growth was not large in terms of absolute scale.

According to Figure 4-14, the trend showing workers in the mining and
manufacturing industry suggests that while traditional home-based handicrafts in the
form of side businesses at farms were declining or being dismantled, the number of
specialists such as factory workers was rapidly increasing. And so even within the
same category of “worker,” there were various types of workers, and various levels of
worker quality, and the direction of changes therefore varied as well.

We have data on the economically active population beginning in the post-liberation
period, from 1963 onward. Based on these data, the trend in male and female labor
force participation rates is plotted in Figure 4-15. The labor force participation rate
refers to the sum of the employed and unemployed persons surveyed, which is the
ratio of the economically active population to the total population aged 15 years or
older. The labor force participation rate for men was 78 percent in 1963, while it was

only 37 percent for women.




SEQUL NATIONAL UNIVERSITY

SaEp®
1_:‘“’*’ A'i é EH ﬁt 1_11

After this, the rate began to decline modestly for men and currently sits at around
73 percent. The rate for females continued to increase, reaching 53 percent. Excluding
economic fluctuations, the decline in the male participation rate can be attributed to an
increase in the number of men matriculating into post-secondary schools and the
retirements of the baby boomers, who account for a large percentage of the
population, and that have recently become economically inactive.

Although the gap between men and women has gradually decreased, a 20-
percentage-point gap currently remains. Japan's labor force participation rate fell from
82 percent to 71 percent for men between 1973 and 2021, while it rose from 48
percent to 53 percent for women, which is similar to Korea.

In the United States between 1948 and 2018, the rate for males fell from 86 to 69
percent, and rose from 33 to 57 percent for females, exhibiting a smaller gender gap.
EU countries also feature a high rate of female participation in economic activities,
making the gender gap smaller. It is thought that the larger gender gap in Korea's
labor force participation rate owes to the lack of an adequate environment in which it
is possible to balance childbirth and childrearing while staying employed, compared to
other developed countries.

Figure 4-15 shows the change in the unemployment rate of non-farming households
as a percentage on the right-hand scale. The unemployment rate is defined as the
ratio of those unemployed to the economically active population, but it is limited to
non-farming households because the unemployment rate of farming households is
usually low. The graphs shows that the unemployment rate reached 16 percent in the

early 1960s, but then fell rapidly, and is currently down to four percent.
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During the financial crisis, we can see that the unemployment rate temporarily
soared. And although there is no data on the unemployment rate in the immediate
post-liberation environment of the 1950s, it is thought that the unemployment rate
was higher given the relatively low economic growth rate at the time. And so we can
see the unemployment rate tumbled during the period of high growth.

Figure 4-16 shows sectoral trends in the number of employed. The total number of
employed people soared between 1963 and 2021, going from 7.56 million to 27.27
million people, amount to an average annual growth rate of 2.2 percent. In the
process, the industrial structure of the country underwent significant changes.

The agriculture, forestry, and fishery industries accounted for 63 percent of
employment in 1963, but now account for only five percent. Currently, the mining
industries employs just five percent of the population, a proportion so insignificant as
it could just as well be folded into manufacturing employment. Together, the industries
accounted for nine percent of employment in the first year under observation here,
peaked at 28 percent in 1988, and has since fallen to a relatively-low 16 percent. The
share of employment in the social overhead capital (SOC) and service industries
increased significantly over the era observed here, from 28 percent to 79 percent.
Originally, the mining and manufacturing industry led employment growth, with the
number of employed in the sector rising to 5.22 million in 1991, but the roles reversed
afterward.

A breakdown of employment within the service industry is shown in Figure 4-17,
but data is limited to 1980 and later. Employment growth was also rapid in other
industries, including  public administration, education, health, and other social and
personal services. The proportion of those working in finance, insurance, real estate,
business services, and transportation and telecommunications sectors continues to
increase. The proportion of those working in finance, insurance, real estate, business
services, and transportation and telecommunications sectors continue to increase.
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But how different is worker productivity in each of these industries? Although we
have no data that directly show this, we can compare value-added production per
worker employed by combining the statistics of employed persons by industry with the
statistics of value-added production by industry in the National Accounts data from the
Bank of Korea.

Figure 4-18 shows the results of this analysis. The standard industry classifications
used have been revised several times, and there are breaks in the series. The value
added per person employed in the transportation and telecommunications industries
dropped sharply between 2003 and 2004 because the number of those working in this
industry sharply increased due to a change in classification. In addition, we see a
discontinuation in the series due to changes in classifications, but such cases are
trivial.

The items circled in the graph indicate the three major industrial categories:
agriculture, forestry and fisheries, mining and manufacturing, and the SOC and service
industries. Using a value of KRW 1 million in value-added per worker in constant 2015
values, we can compare the value-added contributions per worker over time.

First, looking at the overall average of value-added per worker, we can see that it
rose from KRW 4.48 million in 1963 to KRW 64.5 million in 2021, representing an
annual average increase of 4.7 percent. In 1963, compared to the overall average,
value-added in the agriculture, forestry and fisheries industry was 0.44 times that of

the average, 1.23 the average in the mining and manufacturing sectors, and 2.33 times
the average in the SOC and services industries, making these industries the
highest-performing in terms of per-worker value-added contributions.
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However, since 1998, a reversal occurred: In 2021, per-worker value-added in the
agriculture, forestry, and fisheries industries was 0.35 the average, while it was 1.84
times the average in the mining and manufacturing industries increased by 1.84 times
and 0.88 times the average in the SOC and service industries. Productivity in the
mining and manufacturing industry has increased at a surprising rate, especially since
the 1990s.

After 1980, the service industry was subdivided. Value-added production per capita
in the finance and real estate business services sector was extremely high in 1980,
reaching 6.2 times the overall average, but by 2021 it had fallen significantly, to 1.65
times the average. The average annual growth rate in the sector was just one percent,
which was far below the overall average growth rate of 4.3 percent. The wholesale and
retail food and lodging industries recorded the lowest productivity levels among all
service sectors. The gap continued to widen over time, falling from 0.84 times to 0.5
times the overall average over the period.

Per worker value-added in other industries, which includes public administration,
education, health, and other social and personal services, was 2.82 times above the
overall average in 1980, but now sits below the overall average, at 0.71. The average
annual growth rate of productivity in other industries was only 0.8 percent, which was
the lowest among the aforementioned industries.

From 1980 and 2021, the average annual growth rate of value-added production per
employee in the mining and manufacturing industries was 6.2 percent, which was
particularly high compared to other industries. This is higher than the growth of 3.9
percent those same industries recorded in the previous period that ran from 1963 to
1980. This indicates that the productivity growth trend has accelerated.
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This is because there was a rapid increase in value-added production in the sector,
but a comparatively insignificant insufficient increase in the number of employed. From
1963 to 1980, the average annual growth rate of employment in the mining and
manufacturing industry was 9.5 percent, but it dropped to just 0.9 percent from 1980
to 2021. Since the 1990s, the number of workers employed in the mining and
manufacturing industry has actually decreased. The growth of the mining and
manufacturing industry was accompanied by rapid growth in employment in the 1980s.
After that, productivity increased while employment decreased.

| believe that China joining the World Trade Organization and entering the world
market in earnest had a great influence on the employment trends in the Korean
manufacturing sector. It was difficult for small and medium-sized Korean manufacturers
(that is, SMEs) to avoid going bankrupt or moving production overseas because they
had to compete with China's low-wage manufacturing.

In the manufacturing industry, the number of people employed fell in the relatively
less-efficient industries. Conglomerates and large companies, meanwhile, have grown
into global corporations, as the expanded global market became a springboard for their
sustained. In my view, the result has been a drastic increase in value-added
productivity per worker in the manufacturing industry.

Also, during this period, the number of employed persons in the agriculture, forestry
and fishery industries decreased at an annual average of -0.1 percent between 1963
and 1980. However, this declining trend picked up steam in 1980 and afterward, and
employment began to fall by an average of -2.8 percent annually. This is the reason
for the relatively high rate of growth in per-capita value-added in this industry.
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Annual average employment growth in the service industry fell from 6.2 percent
between 1963 and 1980 to 3.2 percent after 1980. However, in contrast to falling
employment recorded in the agriculture, forestry, fishery, and manufacturing industries,
the service sector continued to exhibit employment growth. Previously, it was pointed
out that the growth rate of productivity per employed person was the lowest in the
public administration and education and health industries, even as employment growth
in these sectors was the strongest of all, with employment growing by 6.2 percent and
3.9 percent annually from 1980 onward.

In the wholesale and retail and food and lodging industries, the number of those
employed decreased by an average of -4.4 percent per year between 2019 and 2021
due to COVID. However, before the pandemic, between 1980 and 2019, employment
grew in these sectors by an annual average of 2.1 percent. In short, even in this
low-productivity industry, employment continued to grow.

It can be said that the service industry is serving as a source of employment even
as it is a drag on productivity growth. | believe this is possible because the service
industry is relatively less exposed to international competition, especially compared to
the manufacturing industry.

We should also examine more closely the change in the employment structure by
occupational status. Figure 4-19 shows the trend in the number of employed workers,
including full time workers, temporary employees, and day laborers, as well as the

self-employed with and without employees, and unpaid family workers. In 1963, wage
earners accounted for only 32 percent of all employed people, while the self-employed
accounted for 37 percent, and family workers 31 percent.
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At the time, 63 percent of those employed worked in the agriculture, forestry and
fishery industries, and these sectors also accounted for most of the self-employed and
family workers. Currently, the share of wage earners sits at 80 percent of all workers,
while self-employed and unpaid family workers now account for just 16 percent and
four percent of all workers, respectively. Since 1988, regular, full-time workers and
temporary workers have been separately categorized. Currently, the proportion of
regular employees, temporary employees, and day laborers is 72 percent, 22 percent,
and 6 percent, respectively. We can see that the proportion of temporary workers and
day laborers is not small.

However, in Korea, the proportion of self-employed workers and unpaid family
workers is relatively high. Figure 4-20 presents the GDP per capita along with the
share of self-employed for each country in 2019 using statistics from the OECD. Korea
has the sixth-highest share of self-employment among the countries presented, and all
the countries above Korea have a significantly lower GDP per capita.

Italy is about the only country with a high share of self-employment in which
income levels are similar to those found in Korea. Income levels in Japan are similar to
those in Korea, but the share of self-employment in Japan is less than half of what it
is in Korea. The United States has the lowest share of self-employment. Generally, as
an economy develops, the share of self-employment tends to decrease. However, in
Korea, the share of self-employment still remains relatively high with respect to its
economic development.

There are two basic reasons that might motivate people to pursue self-employment.
One is when people voluntarily choose to take on the challenge of building their own
business to later develop it into a company. The other is when people cannot find a
suitable employment opportunity as wage earners and inevitably become self-employed
to make a living. | think most of those who are self-employed in Korea falls into the
latter category.
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It is not easy to compare income levels between wage earners and those who are
self-employed. According to the Household Financial Welfare Survey conducted by
KOSTAT in 2021, the average household income of heads of households who were
full-time workers was KRW 80.96 million. For temporary workers or daily laborers, it
was KRW 38.44 million. And for the self-employed, it was KRW 65.87 million.

We see a large gap between households headed up by full-time workers and
households headed up by temporary workers or day laborers, with self-employed
households falling somewhere in between. However, this is based on household income,
which includes the income of the head of the household as well as other members of
the household. And so it does not accurately reflect the income of individual workers
and the income of the self-employed. Furthermore, capital gains income and transfer
income are included as part of household income.

Changes in the total income of workers and the self-employed can be seen over a
longer period using data pulled from the National Accounts kept by the Bank of Korea.
Among the incomes attributed to households, wages and salaries represent the total
amount of earned income. If this is divided by the total number of workers, including
regular, temporary, and day workers taken from employment statistics, the average
earned income of all wage earners can be calculated.

The income of the self-employed is estimated using a somewhat complex method.
The operating surplus resulting from housing unrelated to the self-employed person is
subtracted from the total household operating surplus. To this is added income
withdrawn from what is legally termed “quasi-corporate businesses,” which are the
self-employed workers’ businesses, and this sum is what gives us the income of the

self-employed.
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Figure 4-21 shows the results of the estimation. Income is presented in constant
prices obtained by dividing by the 2020 consumer price index (CPI). First, the average
annual income of wage earners (light blue solid line) rose from KRW 7.11 million in
1975 to KRW 39.79 million in 2021. The self-employed are divided into two groups:
one in which unpaid family workers are included, and one in which they are excluded.

The income of the self-employed (the thick orange line), excluding unpaid family
workers, was often higher than that of wage earners until the early 1990s, but since
then, the average annual income of these self-employed has stagnated at around KRW
20 million won. In 2020, the incomes of those self-employed further decreased due to
the COVID crisis.

In these years, wage earners’' incomes continued to rise, which widened the gap
between wage earners and the self-employed. The self-employed now make half as
much as wage earners. If we look at the income of the self-employed in per capita
terms that includes unpaid family workers, we can see that their incomes have never
surpassed those of workers, even before the 1990s.

In the graph, the quasi-corporate income withdrawals from the total self-employed
income described above are indicated by a dotted green line. It remained around 10
percent throughout the 1990s but rose rapidly afterward and sits around the 45
percent mark now. Considering that the proportion of non-quasi corporations among
those who are self-employed is much higher, their actual earnings are estimated to be
even lower. In short, the income gap also widens within the self-employed.

| think it is necessary to investigate why there is a high proportion of self-employed
workers despite poor earnings and the wide income gap between wage workers. It is
thought that the low income of the self-employed is due to too many entrants in a
handful of saturated markets, dividing the market into minuscule shares. This is
especially true for the traditional service industries with low barriers to entry.
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Around the city there are many eateries, bakeries, fried chicken restaurants,
laundromats, beauty salons, and other businesses concentrated in small areas. The
density of these establishments is much higher than in other countries. As a result,
even with family members working long hours, earnings are meager and the overall
situation for these workers fails to improve. Nevertheless, as | mentioned earlier, |
think that the reason people continue to pursue self-employment is that they can find
no other suitable options to make a living.

The labor force participation rate in Korea of the elderly population aged over 65 is
currently 36.3 percent, which is currently the highest in the world. This is unusual
given that the average for OECD countries is 15.5 percent, and the average for the 27
EU countries is 5.9 percent. The reason for this is the late introduction of the pension
system in Korea compared to OECD and EU countries, and the proportion of the
elderly who retire without a pension or receive a negligible pension is very high.

Even vyounger self-employed people are often unable to pursue alternatives to
self-employment despite low incomes because they must continue to make ends meet.
Although the share of self-employed is gradually decreasing, | believe this is the reason
why self-employment remains high relative to Korea's level of economic development.
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4-4 The formation of physical capital

So far, we have covered how human capital has accumulated, but here we will look
at the physical capital formation.

Physical capital formation includes investment in facilities such as machinery,
construction investment in roads and railroads, investments in intangible intellectual
property such as patents, and fluctuations in inventory. hysical capital formation is
called investment, which is categorized into gross domestic and foreign investments,
depending on the recipient of the investment. The sum of these investments is total
investment.

Conceptually, total investment should match total savings, but the actual data show
a difference between the two, which is referred to as a statistical discrepancy.
Investments are financed by savings. If investments and savings are divided by gross
national disposable income, indicators such as the total investment rate and the total
savings rate can be obtained. These indicators show what percentage of total
disposable income is saved and how much is invested in domestic capital.

Figure 4-22 presents the gross domestic fixed investment ratio and gross savings
rate as three-year moving average values. First, looking at the trend in the gross
domestic fixed capital investment ratio, we can see that it sat under 10 percent before
liberation, but began to exceed this level in the late 1930s.

After liberation, it fell back below 10 percent, but rose rapidly later, peaking at 38
percent in 1991, before falling again and forming an inverted U-shape. In contrast, the
gross savings rate shows a similar trend, rising to 40 percent in 1988 and then
declining. The rapid rise in the investment rate was supported by the savings rate.
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However, when the investment rate is higher than the savings rate and domestic
savings cannot finance all domestic investments, there is a higher reliance on foreign
savings. This can be seen in the foreign investment rate in the graph. The fact that
the foreign investment rate was negative until the mid-1980s shows that investments
were reliant on overseas savings. Currently, the foreign investment rate is positive,
indicating that domestic savings are being invested abroad.

In addition, the item on net current transfers from the rest of the world is
presented in the graph. When it is positive, this indicates an inflow of aid. In 1957,
for example, the value of aid inflows was so large that it amounted to eight percent
of gross national disposable income. If there had been no aid during the 1950s and
1960s, domestic savings and investment would have decreased by this amount.

Korea's investment resources are characterized by a high proportion of foreign
savings and aid. Despite this, the rapid increase in the investment rate in the 1960s
was possible because it was backed by a high domestic savings rate.

But what are the other salient characteristics of investment rates in Korea
compared to other countries? Figure 4-23 shows the fixed capital investment rates of
Japan, Taiwan, and the US along with Korea as a three-year moving average. Before
the war, Japan had the highest investment rate, followed by Taiwan. Korea was the
lowest.

Japan's investment rate increased in the postwar vyears, but after peaking at 35
percent in 1973, it began to decline. Taiwan's investment rate has been declining since
it reached 30 percent twice, once in 1975 and once in 1980, or somewhat later than
it did Japan. In this regard, Korea's investment rate started to increase at a later
point than either Japan or Taiwan, peaking at 38 percent in 1991 before beginning to
fall. The rate of growth of investment in Korea was faster than that in Japan or
Taiwan, and peaked at a higher level.

70




SaEp®
1_:‘“’*’ A'i é EH ﬁt 1_11

SEQUL NATIONAL UNIVERSITY

However, in the case of the United States, the investment rate did not rapidly rise
and fall, but rather maintained a consistent rate of between 15 and 20 in the postwar
period. Although it is not presented in the graph, the postwar investment rate of
developed countries is generally around 20 percent. Therefore, there was a rapid
increase in investment rates in East Asia even though the timing differed from country
to country. They also reached much higher levels compared to other countries.

The rapid increase in the investment rate during Korea's period of high growth can
be explained by a high savings ratio. We need to understand how this rapid increase in
the savings rate was possible. Various factors influenced this.

First, it is common to say that savings led to an increase in investment rates, which
led to economic growth. But the opposite causal relationship may also be true. In
other words, as incomes increase due to economic growth, the savings rate also rises.
In countries like Korea that have grown rapidly, older generations who have had direct
experience of poverty in the past remain stingy in increasing their consumption, even
when their incomes rise.

This is because current consumption is influenced by past consumption behavior. For
example, if incomes double, but the increase in consumption does not match the
doubling of incomes, the savings rate rises. Therefore, a time lag exists before
consumption habits change to match incomes. One of the reasons why Korea's
savings rate rapidly soared during the period of high growth can be explained by this.

When looking at the demographic transition during the period of rapid growth, the
working age population grew by much more compared to the growth in the youth and
elderly populations. As a result, the total dependency ratio (which we defined earlier)
rapidly fell. | believe that the demographic transition was an important factor in this

unprecedented rise in the savings rate.
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It is highly likely that the dependent population only consumes, and has no income,
so they become negative savers who spend their savings, while the working age
population is more likely to become net savers, because their consumption is less than
their income. Therefore, with a decrease in the share of the dependent population and
an increase in the working age population, the proportion of net savers increases,
leading to an overall increase in the savings ratio in the national economy.

However, rapid growth in the working age population does not necessarily result in
a rapid increase in the savings rate. This is because an increase in the working age
population will not necessarily lead to an increase in the savings rate unless they
become net savers and have incomes.

Figure 4-24 shows the trend of the average annual growth rate of the population
and the number of employed. The working-age population's average annual growth
rate (solid blue line) was 1.2 percent before liberation. Still, it increased from two
percent to three percent during the high growth period. The sharp increase
immediately after liberation was due to the large number of people returning home
from abroad. In the 1970s and 1980s, there was a large gap between the
working-age population and the growth rate of the total population (dotted blue line),
illustrating a rapid decline in the dependency ratio during this period.

What is noticeable is that the rate of growth of workers in non-agricultural sectors
was extremely high, at six percent per year on average during the period of high
growth. This employment not only absorbed a good proportion of the working age
population, but also led to population outflows from rural households. However, since
the late 1990s, the rate of employment growth has quickly slowed down. Before
liberation, the growth rate in non-agricultural employment was not low, but it was not

enough to cause a decline in the rural population.
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Although there are no reliable statistics on the total number of employed persons in
the immediate post-liberation period of the 1950s, as evidenced by the extremely high
unemployment rate of urban households in the early 1960s, there was a small increase
in employment in the non-agricultural sector. In other words, even though the
working-age population surged during this period, there were many cases in which they
were not able to become net savers because they were unable to find jobs. In
contrast, during the period of high-growth, the working age population had many
opportunities to become employed and become net savers, which is a point of
difference from the previous period.

Similar changes in the demographic transition by age have been observed in other
East Asian countries. Figure 4-25 compares the trends and projections of the total
dependency ratio between Japan and Taiwan and the US and France. Taiwan (solid
green line) exhibits a U-shaped pattern, which is similar to Korea. In Japan (the blue
line), we see a U-shape pattern emerge 20 years before it did in Korea and Taiwan,
but the depth of the valley is shallower.

The curve of the total dependency ratio in the US (the dashed red line) and France
(the yellow line) does not exhibit a pronounced U-shape as seen in East Asian
countries. The phase in which the total dependency ratio drops sharply in East Asian
countries can be referred to as the period when the aforementioned demographic
bonus overlaps with the period when each country's investment rate and savings rate
soared, resulting in rapid growth. In Korea, we discussed earlier how the demographic

transition began when Western medical technology and health knowledge found their
way into Korea during the port-opening era. This constituted a major shock.
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| believe that Japan and Taiwan received similar shocks when their ports were
opened somewhat earlier than they were Korea, and as a result, similar demographic
changes began in those countries, too, although we can observe a time lag. Figure
4-25 also shows that the total dependency ratio in East Asia will transition from a
rapid decline along the U-shape to a sharp rise.

Population aging in East Asia is progressing very rapidly, and the structure of the
population is projected to enter a phase where it becomes increasingly burdensome for
economic growth. This is a common challenge faced by East Asian countries that is not
seen in other countries.

Finally, | would like to point out that the formation of physical capital in Korea was
closely linked to the formation of human capital as discussed above. The rapid rise in
the savings rate, which enabled the formation of physical capital, is closely related to
the rapid decline in the birth rate since the 1960s. And, according to Cha Myung-soo
(2014), the decrease in birth rates can be seen as a result of choosing quality over
quantity: a tradeoff between the two.

Choosing quality here means choosing to increase educational investment per child
over having more children when considering the burden of parenting. As we saw
earlier, this choice led to a rapid increase in enrollment rates and gradually spread to
higher-level secondary and tertiary schools. From this, it can be said that the formation
of physical and human capital was closely linked to the declining birth rate.

This concludes the fourth lecture in the History of Korean Economic Growth. We
looked at the formation of human and physical capital. The fifth lecture is about living

standards and inequality. Thank you.
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ERBAES TUSERNEBERTNE | URERFRE4-6FFH , NFFRBIIMERRR
RE, ERFRAOMRE—, 86~115 , FRULAREERKERFR,

R BRMAZHFRAONBIA12~14% |, 15~17FF18~21FHAO, BHREINSER
BAOZITEIE—REUSZ A—KiE , AT KELARZRAONEIE , B ENFREHFRE
B&EEEEHTEE, ZERY  FEXREI100%01ER , RRABNERFENFIRE
T2 A OBRRESEE,

B, BMREBNZNMFER | NERHITEIIRIR2% , EFAZIREIRN48%, 20HLE205F
RATHBRIRIE EFHES | REANMYLERNHERFTEM , MEZHBMAFHIEREFH,

20 B30FERPHZ /G , AFRBEREERES , AENRENET , iRz TEDS—
KU LRI | REEXRBERIKIFNER, SAREHNEIEEE  BRAE20HLE505FAK ,
MFRZEIT100%. FEAFEBBFE1950FEME T/ NEXSHE |, FTAX—HAEMFRE RIE
HIRR T,

BIBEREETEYE  AEMEIIEYFRENEPEESHEI , 1943FNMFERBRE
23%, HEHENERNZERHENER, FEHHMFEERE19605F-1980FEELIRIER
F, MEFMELERE T+ , £19705F-1990F BB UPEEH. MAZMNMFREERMATH
HIZRERF0.7% , BEI20HE70FERF A LEEFREEEIT10% , 20085FIXE|76.9% 2[5 , FHIaHIUR
DEEHRIE N,
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X—#E  BRTHHTEATHN BETL ISR FH70.6%X—HEEREHNE —L. REA&
El4-6 R AKFZHMFRE , EREZAKRUZRAOBREEXER , EREA HENHL ISR
B, ERETFRAHPNENRENALE  HEHNER, X—HRUHHSANER , SHEL-6
PRKRFRRS  ENXDITEIRAKE |, EMHNESH LM AEE,

HENEREEEMIES, WER4-7FR, BEEBFENNNLZEEAR,  NFHIE,
1952FH0.6 A , M1966FNEITT09A, MX—HIBEENTHNEH , BREXFNERHEKX
T. BEHTHER, 1953F , BREFETNNTFEASN0.2A , MEI19928NiAZE]T0.9
Ao

MAFERBR , £1992F , BFEAHEZ0IANBRT , BREFENNNZFE AL
X A0.45A , 2016 FENREE0.71A. HEFRTP , EAREHEMEINEIE  BRtITHIRIE
SAEEHREIN—F , MRERMBEREATE, R, ATEZ—ME  AERFERERIZE
SIERHE S, FENNEMERIMFERERIER , MEEMEBEREEYT , §HHNKAZE,

EFRAESERENIREY , SBRBRAFTNFEHELLRETERHE, SnE4-8FT
™, EEEET EEFREREANENZEHEN2ATBE1943FMT74A , BRE—HER
WA SES , B2016F TRZEVE |, BARERUF ML, BXREETEZNER  BRTINEZE 8
LHRANFNFEARELRE | BREAENBIENERRE  ENHERT/NEENFENU
2 i,

ERBE , BRBRATNZEAY , HFRHRNFNAKSEEN  RELRRNAKBENIE
m, EEEEA LHETREMNEE, REEFENE , ZRAAKEXENEK  EEEE20MH
L70FERALLE  BRYRAARNZEABERBEEE0AUT, BEAX—E , HEFKRBE
BTN,

AL, SE2 AT EFUIR TR, SSER2NMDIHITRIR | ERX—MIEEEERRE
EFAETTRNFMLEFELSHEE, B LREE , FERNESRENEE ALAIRIRE
BT RTRANSNRBEESEERNEBET R REARKFEISHITER , #fitt T a2
BRE , BR  StE , HEFKERENHSSAE TR ARIKTE,
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ERBRYRAFNZEALFERL |, ZRAOCEREIROES | EEHRANALKER
BiRD | ERHERFTLARIRIKE. L, hSH T 2016 FENEHETRBRATNEEAKS
146 AIX—HUERIHI | X—7K A &IEE ZRREIL.

R—F , EEHN15.2A , REA169A , BEA16.6A , M2 N ERIIEA136A. M
OECDERHIIHEA15A. BERETHEMETHIER , 20165F73FA133AF12.9A , XN
OECDEZRHIIEREIL,

HMNEEAZEIT X TMERMZFEABNSRIHER | MRERTEEHEORE (flow) . B
THENHBHIRE (flow) , JLABEIANERFE (stock) WER , FIIIAORFHIHEFR
F. HERFRREEAS  BREEANEZRTZRAD , IUAOFIHESFRURATE
—XEHRTEL, ANBEAGFE (stock) SITEEREFTHIA F= R F=E R,

BRNKEHIHSFERNGE. —TEERAAOEENRE  BENANREZER, BEF
FZ (Barro and Lee) MEKHBXIEE , FRTAODEENRN , BETRENTIHSFR
HRKEIRITEUE | (FAANBANKREZER ZEA. EBR  RIRINURATERNSEITE
&, S RMADELUIEZHIR,

pign , ERRE (flow) FITHITEKRENHE193FHMFER , ERTRKEFERNIIE ,
BERBZAOSERITHNGEKENFIHEER  ERTHAFIKE, XEIMEEATES
PR RAIIEIS.

FEH  &ERTEBEFIRFRNEEFEABNRIUEE  KHERUTNABEFR, ERAX—
735, EEREPHNSAFRNEEFEALNSITEE  EEHEX—ANERNEREZET
Tlo BE , T8, BRTERAOBERANNGE , BEX—HEGRINEREZ LIRS
5. Godo#EHE , BA , 6F , REFERMBER TIX—75% , MABEXEER TXLLER,

ERNE4-9FTR , LEEMESLERR , RitH15-64FHSEIERA D NEM  BHTH
ERNHIREEROEIE. B85, RMNET2HENTIHEER , M1920FF] 19424 , (XA
0.6F EHAZE1.25F,
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B, NENMFERER AN % EAZE43% , XPMEBIEEATZR AOGKEKN , B2
BAAOAMREITFIIRNSFRV LA, BEEWH THENES. 19HER , ZENFS
HEFRELKRDT7F , BARRFIIHBSFRIERIAZI2F |, M2 T20HLE40FK , BAEERIX
BT EE 19t LERAIKFET,

ERGENHESKSTHE , BEEFHATK, XEEGIEN—RE K BEMSENTIH
BEREBERZE , SEXEMBANEREERMERIA, HIEAM , BSEMNSEHNANTEAE
B, BEMREZ e LHRNARE,

FE1955F IR B FRA2.35F , EIT2000F 4 KIBIRAZE10.5F, SEHLMELANE
EHETRENARE, FE4-9F , HMNTEISENERFRLER , SHBEIRE , BEMSE
HIMZRERREAH , ETREAFRNEZEFER,

EAREYERI2000F N LER M T |, IR AERNERKEEFEL20FIE , MizaH—SE/NS
EXEMBEARRNER, B, SEMSEHNANRSTFE (stock) EMMET , SEEMBARENELE
H—LHIK |, RS | FHEREE,

WME4-10FR , ERTE—&R , L15-39FMAOANSR |, Lk THENEHEMNZIERNTFEEY
HEFER, EHEXHBIEER, £19205F-19425F8 , BMM1 4FELFAZE255F , BL X015
EHZE04F, ARATUSEERFGMAILIR , BEHFILHERIELERMN1920FRI6% EFHZE1942
FHI16%,

RS , BMETE1955F~2000FEEMAIELEHFEI12.7F , WHENM22EEHEI12E, B
ELFIME0%4E/NEQS5%, HILAIA , R EINAE P EENTENMIERAE  ERHNEES
TRIE B AR/,

AIERIERZA15~64F HFHFRAOANSR , NRIETESENE15~395KE , HEFIR
RIRRFEINR, REXNMERTEE  RRNEREATENEBSFERTEZA.
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A TEBSFEROTENHEER , ARREFERE LR |, MiZE2MZEER TERHESHE
BEEER, B, N TESHNERRENEGEE LS5 EINEEEMRES &
HEBHNSNATS |, FTLAHERBI T 2B TEE,

Ra , EE4- 115, ANBRET AR (F1F) ZROARRREHNEFHEEESHA
GDPELBl,  #EMET , EHENRITKES , SIESBERVE PRS2 AN TSI
AR, FRARTRESBRTES., 1970FE , BFEERITHN—REF ST HPRNHERES Y
HITHI , MASFHEES A,

FE19055~ 19604 A , EAH REFFAI IS BT 2 BRIk SRV E S 1 & B DA R
R, FTABRERIEEXIEIE. B% , RIIRETHRREIHENREEZEZH SGDPELE (%
TEIESE) , £1911F~1940%FE , N0.2%MWE EFHZE1.9% , BRFEEZEA , bF—1
BARAIKE, AEHEERKFEEN. KAEENHEEREZHKFE1OHETHEHKEARE
fEBRE |, B20HLWALE | EGDPHI1 %EBAE,

FFRE AL RXERBRNEEEEXHIEREERATT. BEARREE20HE20FERZ
fEEE1% , BERERTEEMNAAE , BT —IRIEFRKE B— P HENAREXLEE R
YERBN B ER G .

EEZXMHRAKZE  MBERNHELEEXH , HRTHKET, BHEANR TN EEN
B, HETE1970FE , EAEARRENEIGRTIEA , GDP—EAFE4%~5%HIKFE | HiLHEE
TT5% EENHEEETHEFES%-6%HIGDPAHLEL , 2000FE/IMBIRAZEC%~7%, MM
EEERTEIKFE , BEMmE LitE KIEEFH,

HANHERZEXHERTHETEMRES , BEREL%X—KF , Z2ETHE. aEtEwl
e, HlEn , BENHSEET HKFERTHREIEXEREA  REMXENESGENET1% , B
TFEHFHEHMEREBEE—MREMAIKFET,
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Al

XHRBA I E I EH AL SRR TR,

ANB R RANMUKREFENAREABTEMER |, BEEF DRI N5 1A
o, MHERTEFRERENSL , MRNEEFRIRKREH , HELKREHDERW , B4
FERNANBABSER,

pign , MERTAERIHA , NEBERUSHIEVHIATERREIEZHNEFER , Al
EENERET  FRAEANAER  tAEBEARNTRETLIERIIFINE, BXHRLEKRE, A
OESEAMY AT AR EZ R BRI ERFNMHE | 15 AN BRI RREEX.

MU ERENEEEETIERITTARNESFEMAORE., BHit, mEmlE  2EEE
PERBIA RN BN, TE—NMNTLERAL. MEHEEVEENFKEEBENEE  KUANE
RAIfE18MNE LA E, HE , FTFRUENENNT , SEFENELERBEANEDN
MIE AT 4N ERFIRMEFKIENNAL , MREREB T TIRSH9E , ATRAZZINER
RIAZL.

1 Lirmi il BRI EMSERMBLEFENAL , XNT LKA AGEIRMES, ERMER
ERUNEN., B, EREENRTEES  HIRERENLBBNRERE  REREF
RESELERR B WEMTLIE,

TS T AEBI WS REERHAL  UREERBUE  BEXWE  AEETRIRE
BHEWEMRAMHT S, FE , SERBEGRWENER , ILALERE SIS ERY
NHVEZFEMA NS EIE, UAEEBEREIRNSTHEE |, BB LEERX—R.
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ERME , BRMERENALERE 2R FORAE N'EREE. MmMEFORE, 2—
MITEER  EEETENIE |, BN —R ERBRIEE | MRKEKRR S ENER—R
b, ARSI LR EAWE" , MRAELRRRVIR , MSFEsEA Bl SE . WRIEER
b, BBt LA Tl E", 'EBEE RUABARKEAOANSKHTHAOEE , DT
19304F , 19405 1944FE T T AOEE,

SNE4-12F 7 R P ORE EYE | BITTUAEFRENRANERLRBRWHAL, 2B
RRHHNSTHHINER RSN EBRIAIRATR | R TP S0 BN EE .

BN EIE19175F-194358 , N306 5P LA ZE4S4FF , FERAEMNEEENH 52
TRNEEES, RNBVEEBERATFE , S2ER , T TIE20HE30FEREHENHIE
EARERE, SEEUIKEL, 2F%R , ETERRTI RS | 2 HEER MR E R
HIE IR E,

BR  FAS—FHREABAR , RERRORVBERAE , AU ERX—HEER
BENANEE, MESREXMAE—F, EUNAEERFINRE, REFOBEENBLE
ABEIRERE R, M17ER10468A , EAZE1943FM1092A A , XEAFZARAREN,
SNE4-13F , BAEEAB W E ABBRUREANADR , ATLOKEHLER, FEERF , SHEamHl
KIRMAANBBRE | LHRIRIRIRR AT B,

MEFTUES  SHHMLREERNES , XE—PERHNIRSR , ESABINIZE  BE
RURLAL RESZ I TIRIE T RERUESS, B RERIE L1200 OAEESHTREYE | (17 AR
&, BRTKE 5N, NSEAMTI P EBAERRTHEN, 45522012 20FAF30ERH]
Hy, EMHRXBEE M TR,

XT'EHRENER W TBNBESFBEBFSHTTRA , £19305F-19405FH ,
BLEETEAES, FHRLMNTREBEESEX , 1944FHERA  BRERT1930F ,
ERETRERES, RMNELERR—TXMIARBIARERE,
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RIFANREFTUWHRAEERET  SRNRIREBESICEFFIFRFEARKE &
Ao FEREHEME , ZE—RSAM  RRMERS |, MBME—RESBAERIET  XHKRE
FLIAFEAESHRNE SR ZERTR, GAMXMER  EXINEER T £/ /8
AT E LR, MERTI £/ REFITWEFRERRE , BEXRERIEFREX—E
fm, ERARBENZAMNTUERBBESRY , HEBSKRENT K , NEDRERNIREZ
H, Am#MsZRT,

WE4-14FR  IRIE P ORE M ESRAE RNAEERET  BEWERRIERHT 7LD,
XERNRKPREFTWEREAR FOREF , REPKERRNAERWSMNIFTIL,

FEExRF, HEMISERSE , €75 TUEAEWVHANEEMIVS |, m(+)RAREFII
RISELEM E  NEXKPREFTUNA, RIBERATAN , S T EJE | £201H4230
FREREIERK , ATLUAAMMIRZET I NER5E.

MARFPREFI , BARRRAFEAEREIL , AN EFESLRNER. £E
RH, 1930FM140FRAXBERERT TR | REEHBENERETR , BB IENARE
1930F-1940F A2 IMHFEMAUERKES, BB, BUVENABEEWENABESHIER
HE  BSESoNKPREFIUNIEEESAEPREIT ABLE, EKFREFIUH, B
LM E R ERRIL  BEENIERISR | TUANZE ST TENEE%HE,

M ERIER , KBS B WEEHEMNSEZER, HE  REEHHENERETR , 1930
F~19405F 8 , BUEBNABEXERLD, ER2XNFEI SEHE ABUIREBER,

MRESITX—UKRENRE |, TASE TE1930FEHFEFEXHNB U ETE , HIg0K
LMW EZRN , FE1940FRIAEF/LFRE LM, MXLIRUHREEIRRIFRAEHREKLT ,
MERXLERW ST AT BEfthxEF T, B, IR EIT B LENRER , £19405FH
EFAETNTAUVENRERE  BRT1930F , BEEAET,
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EERIE  BUVEAERNLEHHNGE , ISSEZREEENEWHKZMW |, MiX
—IENRERELSHNAR | LT EEENTRKIER, HFE, K BARTEHREE, FOEESF
B EREBARER  REBWHINSEXSSEHBHRITATEIE,

SitEr , FORENAWENE | KERIFERINTEEEM SR, Fla, 1930%F,
AELEESHERNIHREIENEUERE | Mzt 2 EERIF EER 4 TR, TEEx
&, BEFOEEKRGHSMREMHM BN FTEHRES , Nzt REAXNREE,

B LERRE , BfiIRTAAE SR EEZF/ B T KiNERASEERI , FILUERTIE
SRUAEHBARE  MARNERIUHREFTUINRSKBERFE. NMB—1REXE,
FERWSMEAMATI R |, EAEMTIE"EWEFIMEEHAKX , BRENERE T2 2R,

ME4- 1495 T AW EMERRBEHEATUEY  FARFPRIUFSEENERFKEF T
FHARIBRERA , MERNI SHERUAKMERREGKAES, /AU, BIIGLETEN
2 HTBUERXNENES TIFSAERERWER | FPRUARET EBAEE,

B N19635F A , ERTEFEIADRBRENER. RELANFEER  BLHE
TaMSESRNAREENEL-15fR. KFNENSE5RER  ET LREXEAEFRIRE
MERWEFNABSITTHEFEHNSE5AD , 51550 EAORELAE, 1963F , BHEREFENS
S5FRiXE78% , MEERE37%.

Tz G BUENZFTENSSRFRETRENES  WHEAT73% , MEAENEFEHNSER
NARBTIEAN , KB T53%, SHENSESRTRE , MUZIEFERINZNE , BZE TR ERFR
FIANZFARIE , IBER BT ZE/LSRKEROAOZANTRIRER | BRAIFEFEHNALDR

=28

BARBUMNEZESAMERL , BRENGFEEE20%EGHNER, FEHZA , 19735F~20215F
8, BENERFESIMENE 2% FEET1% , WEMM48% EFZES3% , FIEEE RIS RHEI,
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fEXE |, 19485 ~20185F(a , BHLEFIENSIMEME6% FEE69% , WHEMM3I3% EFHZE
57% , ERIERFE—THD. HNSEHRELHNEFENSMERIES I ERH—S%E
N,  MESENESFENSNENEERANMNES  FERFRATESREL  BRTAE
ERNBEFZHNREZ,

FE4-15% | IERFPHIRWZRRFEE | NGB % BRI LIRAIR. KIWZRHENEKIW
BELEFEDAOBELS , KPR EFRBELRE , FTA—REEERAIFRFEEZH, W@
Bfrx , 20tH260FERVER , KW RFiX16% , I ERE TE , WETEEL4BERIK
SFO

FEINCRHETHR , RURRAFAT, ©BF , BEREFERE  20E505K , RBRIWERNEH
&, BEERESHNEFEREENRE  #EURLRNZES, BTN, EEELER , K
AW RBRT T,

TR E ABAIE B NE4-16FTR. B E ABM1963F~2021FM756 54 ,
KIELEKZE2, 7271842 , FEFIEKRA2.2%, EXMIRES , TUEEBEET KIBRIEL,

RIBEWH HEEE1963FH63% , MERMES® , § Tl , BHEWERMNIRAF W |, Gt
BEEMFERM , EARGEWRRERNERT , BEMI%RAE1988FM28%/E , REEE , 25
—H Tk, MEBETEE16%, ML SEER A (SOC)FARSS LAY S EE M 28% KIBIRFHET
9%, W TAVAIFRALALL , 1991 FRAES227% , EERFNEMFT KGN , BELZE , H
TR TR D,

RS\ AR ZBRARINE4-17FR , RE1980FEZ/EREE. HittT sl Z1EKEE D
RIR , BETARSTE , 5, RE , Httita5SPARS L. HERFERRIEBIUAI SR
B BEXIEBENEXDE , sl EXERD, SRR, Bitr , Bl RSHIEE AR EE
AVAY 5 ECIFEER T
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BR  XEFTH2UHMUENEFRRIFESANERRE ? ERALEHETUEEERIX
—&R | ERFTUARE FIHERMESERTE S KA ST MMMEE St ERE5S
A, JLEEIRLEN AN EFR T TR,

ERUE4-18FR. HEEPERIRETISE  KHIT RN , AT SHEIERAT

5 FAESEEM, f, swiEE AR E ASMINME , 7£2003F~2004F AT
b MMERRE AT LB RFMALEALRIEN, SRPENTEGTRT IO BIRREEL
FA , (B AR KA,

FEEXRPAEBMFSIRCHIRB T S AKRKEL , T, SOCFHARSWX=XTI , T
RIS ERCHER D BR T B1980FEHIRRISOCFIRSWHIEARAE., HIALE AN ER R
ZR1005%75T , L2011 SFRIAREME AR | ELRBEFEERNAIMINGMEKTE,

B RN ERAIMIMNMERI AR IERE |, N1963FEM448 AT EFZE2021
FM6,450085TT , EFIKZRANLT%, 1963F , SEIRFLYKFAEECHNE | KMKiE20.44
fZ LTI R1.2316% , SOCFIIRS W E2.331% , HILATRISOCFIRS W HEERS.

B2, 1998FUE , i TUFMRSWHEREI T | 202146 , SRAEIYKFEELRIE
Rk R0.356F , i T KIEREAZE1.841% , SOCFIARSS W FEAZAR T 147K FRV0.881F,
BEEIENE  FAIRE20HE0FAE , F TUMNEFHRURANEREERS.

1980FLAE , RSBUHKEEMADWK, WERFR , ERIBHFRSTULAAIMIINE
E1980F=iA6.215 , AEEFEMAAE  M2021FEKIBEFEZE1.65F, EIRTHEEEFEY
BREORIR1% , TRT43%HBEAFIIERE, HEATERREBWERS I HEIEFRR
R, R—ATHI BRI YK TRI0.84/F N IEE0.50F , EMHERIZEE,

BEAHITE , 85 , HHSM P ARS WAERREMT |, £1980F 2B MAFIIKFERN
2.82f&% , MAEN TRERRTFOKFR0.71ME,  EMTUAFEFIIERERN0.8% , EKEREME
FI2E HAY T AP ERARAT,
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1980F~20214F , - ThAIRE AIMMMENEIIIERKEN6.2% , X—HESEMT
WiBtk+oHzE. X—HERRTEI—ITEI19635F~1980FMIEKE3 I%ER , HILATA , &
PR 2 M TR EFRUESS,

SAMMMERERERRR | AEALAENMFERM,  £1963F~1980FEAIFT TulH
W EREFIIBREIFI.5% , BFE1980F~2021FA TEE0.9%, 20MHL0FRZE , 7 Tk
RIS ABUR TR GIRZ. B, 20HHEE80FER AL, BEET TURIREARE , AR REREE
K, BRAEXZE , BRFXRFBREL £ RS,

MHREMAWTO , FHAIEZUEA S RHIAX—54 | MIZXLER TRARISEMW, 3BT, &
EFIEVRORETRNEHNANME  AEREOMTSF LHEEMNE  FUSHEERNH/NE
FIEEWERHEIF , ETBEIINE.

ARG | EFEREN R T UM AL ERLD, MEXMERT , KEWBER
TRELHA BLETHRZS  HATEKRENEL, FAAXBSHTHIEAIFHILE AL
BREANMMERIE PR H I T RERMERTIE T

SR, X—BHRRRE R E AL, 7£19635F~19805F , FFIIEN-0.1% , 1980
FLAER-2.8% , EMHFA—TRLOHES.  EAX—TWHASMIMMEREF B RATT

BSo

BRSS W B9sE L & I E K RIE1963FE~1980F 2@ H6.2% , MIE1980FEZ [F FEES3.
2% , RikglssE N EBIEGRg R , RSERSUNEREZREMEM. HmEIE ,
SRR | BitF= | B RSTEEARTE , 5 |, REFMEMERS L ERNEMTIE , At94%
FHEKREREN, XTI agmtilEE 98K ERE1980F /59 5IBiX6.2%F13.9%.

HERFERNERE W , SRFEERBENHE , £20195F~2021FHAEAIFL E A BFEFITKFE
BRARZE-4.4% , MAELLZ BT, 7£19805F~20195FHF[A) , FFHIANEREKRIN2.1%, X—MTUHE
FEREARREN , B2 ENALE I HARTEINATEES,
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B, IRSBWAIEFRIBFHEX LR EE | AR K | B2 T AT SRR,
INAIERRSWHIXMABEN , FIMEERAMREIEL , FiEZEERTIZRFIBAKIF T,

BE—RENFERTHE , ARPRKITRB S R ERTL, EE4-197F , mlES
AKEERFEE | IR EMASE  BERASHENEEENEAXRNTEMIRNER
BRI AE R TSR RS THIES. 19635 , ERBAMUED |, FHEN S A32% , BEER
37% , TEARENIER SEEHI31%,

LB, RGEAEIALE SHA63% , ERARSAEEENMHRENLE, REFHESLE
FHZE80% , BEEENLMKRESL LA FIRDE16% 4%, M1988FF A , X5 T KERET
SEEREMRZ®E  HEKPER  CEHERMBERIRNSHELLN DR AT72% , 22%F
6% , FEHAERF B EFRERIZ IIE LB,

BR HSEEMRUEFNEEE  MEEEMLTMRERS TR SHENERS. WE4-20F7,
ETOECDHIZIHER | BT 2019FRERNBEWHEMAIGDPHEE. EEPAEHER
z% , BENBE SESN , SIS THENE RSB ZEAIGDPTMERNEZR,

SHEENEAEMN  EEELSETHENERIAGEAF—1. BAMEHEIUINEM
BEANEEW SERRFENT/2, XEREELAUKEHER. —RMNS  EEFAR
HIEiES , BER GHESEERELD | ATRAR BERE ST R RKERE M NARSERSN
tLE,

EANBEWXNMTURN , —REEZDABHER, HEP—MERE  KEEBCHEL, R
FEMMAREECHE , XE—MBERENER, ME—FERRESHELERESENER
=, ATHEEMABEEREX—TUNER. SENBRNZREEDTEE.

HAVREERIAE , BRTHFHEMS , BEZHRANGTH—KE, RESFIHTTHXRE
SRIBIOAENRIEER  FEAKEEMSE  EHEMASHENBERASHE  UKEE
FENEIHKEWRNEIRNT |, 2021553319 8,096 58T, 3,8448 7T, LAK 6,587 F%T,
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dRSHEEA

B, EKEIEMSHE SERERASHHENREFRRSHEZHETEERNRANEE , MBS
ZENTHEZE, BR, BAXERERAN , MIBET R EMMMEHRER RN | iE85E
T AFUINFNEEFBUIN | FTAX B TR IE Rt R RS s & f B E W& R EIE.

FHENEEENRBARAN , FATHERTHERKANOFITEE  NKEXRE , JUER
BT, WHARERANFHIEMFKNE  EFNAENEEM , XNATESETHILE
ZEited | BRUABRERKE  EH , BEEANBARSHEAL , HEEHEHERFIIFZTHRA,
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