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The macroeconomy and
sources of growth

2-1 The macroeconomy

Hello students. This is Kim Nak Nyeon, teaching the History of Korean Economic
Growth. It is a pleasure to see you all. For the second lecture in this series, we will
explore the macroeconomy and sources of growth.

Last week, we looked at the long-term trend of GDP per capita and made
international comparisons. In this week's lecture, we will first survey macroeconomic
trends by looking at how the composition of GDP by industry and itemized
expenditures have changed.

An open economic system played a significant role in Korea's economic growth.
Because information acquisition through trade and use of overseas remittances were
important factors that led to rapid growth in Korea as a late developer, | will deal with
trade and the balance of payments separately.

We will now look at how the production factors (labor, capital, and technology) each
functioned as a source of economic growth. Existing studies have shown that the
economic growth of East Asian countries, including Korea, has mainly been driven by
an increase in inputs of capital and labor. In contrast, the contributions of technology
have been comparatively more modest. In this regard, | will compare and review how
productivity in Korea, the US, Japan, and Europe has changed over an extended period.

31




SEQUL NATIONAL UNIVERSITY

S
ey M SO oo

Gross domestic product (GDP) is defined as the market value of goods and services
produced in a country within a year. GDP is widely used to evaluate the performance
or level of economic activities. We can evaluate economic performance between two
periods by comparing GDP figures or GDP per capita values. We can also determine if
the economy is growing or in recession by looking at trends in GDP.

Furthermore, since GDP per capita income is a rough indicator of a country's overall
welfare, it can also be used to compare living standards across countries. However, it
should be noted that this indicator is limited in its ability to measure sboth economic
performance and the general welfare of the population. It is difficult to obtain market
values for some activities and features of the economy and its people, such as
housework, leisure, longevity, health, and the environment, and GDP does not take
these into account. Also, since GDP is estimated as either an average or an aggregate
value, it does not tell us how the value created in the economy is distributed within it.
We will discuss this particular point in detail in the Week 5 lecture.

GDP can be viewed in terms of production, distribution, and expenditure. Production
GDP is the total sum of added value created at each production stage, which can be
calculated by subtracting the value of intermediates and inputs from the total output
value. This added value is distributed among the factors of production. Gross
value-added is divided into production and import taxes collected by the government,
the consumption of fixed capital (which refers to capital depreciation), employee
compensation, which is remuneration provided to employees, and operating surplus,
which is the share that goes to capital.

GDP can also be measured by the summing expenditures on final goods. Final
goods are not intermediate inputs, but rather consumer goods or investment goods.
Depending on the end user of these goods, we can divide final goods into private
consumption, government consumption, investment (gross capital formation), and net
exports, which is exports minus imports.
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Table 2-1 shows the average annual growth rate in final goods consumption
itemized by end users over approximately ten years. Here, total expenditure refers to
GDP, and therefore an increase in this figure would mean that economic growth has
occurred. In the pre-liberation period from 1912 to 1939, the annual economic growth
rate was 3.6 percent. After liberation, in the period from 1954 to 2020, the rate was
seven percent. We can see that the post-liberation growth rate is twice that of the
pre-liberation rate. From 1960 to 1990, growth at an annual average rate of more
than nine percent continued for around 30 years; however this rate of growth later
rapidly declined.

Owing to this growth, private consumption also grew rapidly, with pre-liberation
annual consumption growth averaging 3.2 percent, and post-liberation growth averaging
5.8 percent. Private consumption growth has slowed considerably in recent years
compared to the high growth period. Over the past ten years, the annual growth rate
has been just 1.9 percent. The growth in government consumption over the entire
period is not significantly different from that of private consumption. But this rate
continued even into the 2000s, maintaining an average annual growth rate around five
percent. And over the last ten years, government expenditure grew faster than any
other type.

Even though gross fixed capital formation, exports, and imports have fluctuated over
time, they all grew at more than double the pace of consumption over the period
under study. Here, gross fixed capital formation refers to total capital formation
minus the increase or decrease in inventory. Gross fixed capital formation represents
investments made in construction, facilities or intangible assets. During the period of
rapid growth from 1960 to 1990, these investments increased at a breakneck rate of

between 12.3 and 23 percent annually.
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Since 1990, investment growth has fallen off, with an annual average growth rate of
2.8 percent over the past 10 years. Exports and imports also show a similar pattern in
terms of investment, in that both grew at high rates during the period of rapid
growth, before rapidly declining. Since an increase in exports often requires an
increase in imports of raw materials and other items, imports and exports tend to go
hand in hand.

In Korea's period of rapid growth, investments and exports were the driving forces
leading growth. And while the colonial period featured lower growth rates than the
period of rapid growth that came much later, it too was dominated by larger increases
in investments and exports compared to marginal growth in consumption, which was
similar to the period of rapid growth of the 1960s and 1970s. And so in Korea,
investments and exports played a role in driving economic growth even before
liberation.

However, in the 2000s, these characteristics no longer define Korean economic
growth. Recently, the growth rate of government consumption has been higher than
private consumption, investment, exports, and imports, representing a significant
change in the expenditure structure compared to the past. In the Week 4 lecture, |
will discuss in detail how exceptionally rapid investment growth was possible during the
high growth period.

Figure 2-1 shows the trend in the distribution of expenditures. In the early days of
colonization, there was a slight decrease in private consumption, which then accounted
for around 90 percent of GDP. After liberation, the share of private consumption
recovered to the 90 percent level, before rapidly falling up to the 1980s. In this
period, the share of consumption hovered around the 50 percent level, but has

recently been declining.
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We can however see that the GDP share of investments and exports rapidly grew,
replacing private consumption. Before liberation, the share of investment of GDP
increased from five percent to 16 percent. After liberation, investment fell back to less
than 10 percent. Investment then skyrocketed, peaking at 39 percent in 1991. It
currently sits at 31 percent.

The rate of increase in exports and imports was even steeper. In the early days of
colonization, the share of GDP of net exports increased from six percent to 33 percent
by 1935. This represents significant growth, roughly comparable to the growth in net
exports experienced post-liberation during the period of rapid economic growth. After
liberation, division, and war, exports crashed. But by 1987, they had accounted for 35
percent of GDP.

The share of net exports fluctuated in the following years, peaking at 54 percent in
2012. It has since decreased to sit around 40 percent. This shows us that growth
continued to be led by exports into the 1990s as well, and was even comparable to
the period of rapid economic growth of the previous decades.

Finally, the share of government consumption averaged 5.6 percent before liberation
and 10 percent afterward. In the 2000s, government consumption started to increase,
and currently sits at 18 percent of GDP. Over the past 10 years, government
expenditure as a proportion of GDP has grown, but all other contributing factors have
decreased.

Now, we will take a closer look at private consumption, which accounts for the
largest proportion of GDP. We can see that the share of private consumption has
fallen significantly and undergone substantial structural changes. Figure 2-2 shows
changes in the structure of household expenditure on food and other consumption

categories.
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We can see that expenditure on food accounted for over 70 percent of all private
expenditures in the early period of colonization. However, by the 2000s, spending on
food accounted for just 15 percent of all household spending. Expenditures on food
during the colonial period are overstated because these data include spending on
alcohol and cigarettes. Post-liberation data rectifies this.

Engel's coefficient refers to the proportion of income spent on food. A sharp decline
in this coefficient would mean that consumption has diversified to goods other than
food, which reflects an improvement in living standards.

Consumer spending has shifted from non-durable goods to services, with
expenditure on services increasing, approaching 60 percent of total consumption.
Among non-durable goods, expenditure on food used to account for the majority of all
household spending. But the gap between spending on food and other non-durables
has widened, reflecting a proportional increase in consumption of non-durable goods
compared to food.

Another notable point is that the consumption of durable goods, especially after the
1980s, has increased to 10 percent of all household consumption. This reflects a large
increase in the consumption of home appliances and automobiles during this period.

Let us also break down GDP by economic activity and see which industries have
created the most added value. Figure 2-3 shows trends in share of GDP by economic

activity. It depicts the GDP contributions of the agriculture, mining and manufacturing,
electricity and construction, and service sectors.
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GDP estimates for the colonial period made using the expenditure method are for all
of Korea since it is impossible to distinguish between the North and South using our
data. However, estimates using the production method data on products included in
the GDP can be separated into North and South Korea. It is possible to estimate
North and South Korea's production GDP during the colonial period using detailed
provincial statistics. In Figure 2-3, separate colors are used for each industry. South
Korea is indicated by a solid line, and North Korea is represented by a dotted line.

First, we will take a look at the long-term GDP trend over a span of 100 years in
South Korea, this time using production GDP. Although the agriculture, forestry and
fishing industries accounted for around 70 percent of GDP in the early colonial period,
the share of these sectors rapidly declined, dropping to around 40 percent in 1940.
After liberation, the rapid decline in these industries' share of total output stalled but
resumed in the late 1960s. As a result, this sector now accounts for just two percent
of the GDP.

Instead, the share of the mining and manufacturing, electricity and construction, and
service industries significantly increased. The share of the mining and manufacturing
industry during the colonial period increased from five percent at the beginning of the
period to 12 percent by 1940. Its share continued to increase steeply after liberation,
peaking at 31 percent in 1988. It now accounts for 29 percent of the GDP.

The share of the electricity and construction industries also shows a similar trend.
In contrast, the share of the service industry rose rapidly, from 27 percent at the
beginning of the colonial period to 40 percent at the end of this period. This is
because modern transportation and finance systems were adopted during the colonial

period, and with these systems in place, commerce expanded.
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After liberation, growth in the service industry's share of GDP flatlined. But it
picked up later and now accounts for 62 percent of all value-added produced. It is also
notable, after the 1990s, that the share of the service industry continued to increase
while the shares of mining and manufacturing, electricity and construction industries
had fallen or stagnated.

Although we only have data on the composition of North Korea's GDP during the
colonial period, how it changed after the 1930s compared to South Korea is worthy of
our attention. In particular, we can see that the share of the mining and manufacturing
sectors drastically increased in the 1930s, along with the electricity and construction
industries.

In North Korea, power generation facilities were constructed during the colonial era,
including the construction of a hydroelectric power plant on the Changjin River. This
was followed by rapid industrialization, centered on the development of the mining
sector but also on the chemicals industry, which could make use of the cheap
electrical energy to produce chemical fertilizers and other goods. Because of this, in
the 1930s, the industrial composition of the North began to look very different from
that of the South.

However, the process of economic growth was not smooth, and changes in
economic fortunes were inevitable. There were times of economic crisis, as well. A
capitalist economy alternates between booms, or periods of economic development,
characterized by increased production and employment, and busts, or periods of
recession. Together, these routine fluctuations are referred to as business cycles. Here,
we will briefly explore business cycles over the past 100 years.
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Since 1970, the Korea's national statistics agency, KOSTAT, has published composite
indices of business indicators to help researchers or interested parties evaluate current
economic trends or project future economic changes. These indices are weighted
averages of indicators sensitive to economic changes, such as production, employment,
investment, consumption, construction, and trade. Leading indices or indicators are
intended to forecast future economic events, while coincident indices or indicators are
intended to describe current economic conditions. Figure 2-4 presents the cyclical
component of the coincident index.

The cyclical component value shows the current business cycle by eliminating
historical trends from the composite index. The neutral value of the cyclical
component is 100. A value over 100 indicates a phase of economic expansion, while a
value below 100 corresponds to a phase of economic contraction.

KOSTAT estimates that there have been 11 business cycles that have occurred since
1970. It took on average 49 months for the economy to go from a low point, reach
an apex, and then return to a low point. A few notable low points in the economy
include the economic crisis in the wake of the 8.3 Measures of 1972, the Asian
Financial Crisis (AFC) of 1998, the Global Financial Crisis (GFC) of 2009 and the 2020
COVID-19 recession.

The composite indices of business indicators are divided by month. They can tell us
the economy's position within the larger business cycle for each period. In contrast,
Figure 2-5 shows long-term trends in the business cycle using through year-on-year
changes in GDP and consumption/investment. All figures are plotted as three-year
moving averages to smooth out short-term fluctuations and better depict the

long-term business cycles.
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These data show that while in most cases, changes in GDP and private consumption
move roughly in the same direction as changes in investment, but when comparing
GDP and private consumption to changes in investment, the oscillation is much larger.
Investments are sensitive to the economy. In periods of economic growth, rapid
increases in investment overheat the economy. However, in periods of recession, these
investments rapidly fall off. As a result, it is easy to identify overall trends in the
business cycle by observing increases and decreases in investment.

The business cycle reached a low in Korea in 1970, 1972, 1980, 1997, and 2019.
However, we can see that this is not much different from what the composite indices
show us in Figure 2-4. An additional low point in the economy can be seen in 1959,
when the government implemented austerity policies as part of the Fiscal Stabilization
Plan. During the colonial period, we can see that business cycles were shorter, which
most likely owed to the fact that the economy remained largely agricultural, and
therefore dependent on the weather. This contrasts with the long business cycles
and periods of economic growth we can observe in the post-liberation period.

During the colonial period, there were two periods in time in the economy in which
the investment rate was negative. One was from 1923 to -1924. This was a postwar
recession following sustained economic growth throughout the First World War. Growth
remained stagnant throughout the mid-1920s.  The other is from 1931 to 1932, and
was an effect of the Great Depression.
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2-2 Trade and the balance of payments

Thus far, we have examined changes in the macroeconomy in this lecture, including
changes in GDP as measured by the value of production and expenditure. It is
important for latecomers to adopt advanced technologies and utilize overseas
remittances under an open system to increase productivity. Here, | would like to look
at the long-term trends in trade and the balance of payments from this perspective.

During the era of the Joseon Dynasty, foreign trade was insignificant, except for
small-scale, tribute-based trade with the Qing Dynasty in China. In 1876, Korea's ports
were forced open due to an unequal treaty between Japan and Korea. Another treaty
was signed in 1882, this time with the Qing, and later treaties with the United States
and Great Britain followed. These treaties opened the ports at Busan, Wonsan, and
Incheon, and foreign merchants established settlements at these locations. When the
ports opened, no tariffs were imposed on imported goods. Later, a minor duty of five
percent was imposed on all goods passing through these ports.

Figure 2-6 shows changes in Korea's average tariff rate since the opening of the
ports. It is not easy to calculate the average rate, because duties vary by trade item
and period. Here, tariff revenue obtained from fiscal statistics is divided by the total
revenue from trade statistics to calculate the average.

This is an indicator of the degree of openness to foreign countries. Looking at the
overall average tariff rate, it can be inferred that a tariff rate that is slightly above
five percent has been imposed since the forced opening of the ports. This is close to
the aforementioned five percent conventional duty that Korea negotiated with the great

powers.
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Japan's annexation of Korea in 1910 resulted in the institutional integration of Korea
into the Japanese economy. As part of this, tariffs were also integrated. However,
existing tariff rates at the time of annexation were maintained and a grace period of
10 years was given to phase in the new tariff rates. This was due to diplomatic
considerations, in which it was difficult for a foreign country to unilaterally abolish
tariff agreements made with the Joseon government.

After this, the tariffs between Korea and Japan were eliminated and Japanese duty
rates were levied on trade between Korea and other countries. Duties on select items
were maintained to reduce the impact on government revenues from the sharp
decrease in tariffs during the colonial era, but these, too, were gradually abolished.

As we can see in Figure 2-6, this is the reason why the average tariff rate on
trade with Japan plunged to less than two percent in the early 1920s and then zero
later on. And so the graph shows that average tariff rates applied to foreign
countries other than Japan were slightly higher.

After liberation and the establishment of an independent state, Korea was able to
implement independent industrial policies, and tariff rates were greatly raised to protect
the domestic market. This is a common phenomenon observed in newly independent
countries. Figure 2-6 shows us that Korea's average tariff rates temporarily reached 20
percent, but then declined rapidly. Figure 2-6 shows that Korea's average tariff rates
temporarily reached 20 percent but declined rapidly.

Other developing countries have often maintained high tariff rates to protect their
domestic markets, but this does not guarantee that their industries will grow enough
to become internationally competitive. In contrast, there have been many cases where

the protection of domestic industries hindered industrial development.
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Figure 2-7 presents the value of exports and imports as a portion of GNI. We have
no estimates of GNI for the port-opening period, so existing data is used to
approximate GNI for this period, assuming one percent annual economic growth.
Tweaking this basic assumption does not significantly affect the GDP estimate. We
can see that dependence on trade rapidly increased after the opening of the ports,
and in particular, the country’'s dependence on imports soared after the
Russo-Japanese War.

This trend persisted into the colonial period, with dependence on exports and
imports reaching 30 percent. After liberation, trade almost collapsed entirely due to
political upheaval, but then rebounded and rose rapidly, to around 40 percent. Data on
North Korea is also presented in this graph, but it is evident that the country's
dependence on trade even today does not exceed levels of the early colonial period.

The rapid growth in foreign trade after the opening of Korea's ports illustrates not
only the development of domestic export industries, but also the influx of information
on advanced technologies and systems that came along with products from overseas.
This expanded contact with the outside world allowed Koreans to catch up by
absorbing knowledge, narrowing the gap with developed countries. Foreign trade played
a leading role in transforming Korea from a traditional society into a modern society in
a relatively short period of time.

On the other hand, since liberation, North Korea has maintained an almost
entirely-closed economic system; this widened the gap in terms of economic
performance with South Korea. This exemplifies the importance of open economic
systems and foreign trade to economic growth.
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The rapid increase in Korea's dependence on exports reflects two truths. First, its
main export items have continuously changed, depending on the period. Second, it has
experienced a continuous upgrading of its industrial structure. Figure 2-8 presents the
long-term trend in the country's export/import composition ratio.

According to this data, we can see that during the period of the port openings,
agricultural products such as rice and beans and raw materials such as cowhides were
the main exports, while industrial products such as cotton were the main imports.
During the colonial period, although the overall industrial structure remained more or
less the same, we can see that Korea started to import machinery and export
industrial products. This reflects the colonial industrialization that began in the 1930s.

After liberation, there was a temporary setback in the trade structure. However, in
the 1960s and 1970s, exports of textiles and clothing and later heavy industry
products such as electrical machinery, ships, and vehicles led exports. The import
basket continued to be dominated by machinery, oil, and raw materials used as inputs.

In this regard, we can see how Korea's comparative advantage has changed. If
Korea has a comparatively higher share of exports in an industry than another country,
it can be said that Korea has a comparative advantage in that industry. Conversely,
an industry with a low share of exports is comparatively inferior. This is known as
revealed comparative advantage, or RCA. Compared to the world average, the
comparative advantage of a country being analyzed can be defined as in Formula 2-1
as below.

XA xREF
Formula (2-1) RCAIZ(X—]A)/(X]REF)
A XREF
_ J J
Formula (2-2) RCAZ—(XA)—(W)
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In Formula 2-1, the exports of industry j of country A are denoted as X/, the total

exports of country A as X*, and the exports of industry j of the compared country
group is X/ . X*T refers to each of their exports, respectively.  As the ratio of
industry j is defined as two components, if the value of RCA 1 is greater than 1,
country A's sector j has a comparative advantage, and if less than 1, it does not.

RCA 1 is distributed from O to «, however, there are some problems in the
characteristics of this distribution. The average of RCA 1 for each industry calculated in
this method should be 1. However, in most cases, it is usually greater than 1 and the
distribution of RCA 1 in comparison to the average is not symmetrical.

Based on this, RCA 2 in Formula 2-2 is defined by the difference between the
components of industry j rather than their ratio. This index ranges from -1 to 1, with
the average for each industry being 0. In other words, industries with an RCA 2
greater than O have a comparative advantage, and those with an RCA 2 less than O
do not.

Figure 2-9 shows how Korea's comparative advantage by industry has changed
according to the definition of RCA 2. Data from the UN Comtrade statistical database
was used for this analysis, but we only have data from 1962 onward. Hence, we can
see how the RCA of each industry has significantly changed with time.

In the early 1960s, Korea's comparative advantage in exports was in primary
commodities such as food and raw materials, while other manufactured products did
not have a comparative advantage. The number assigned to each industry in the graph

is an industrial classification identifier: the Standard International Trade Classification
(SITC) number.
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From the late 1960s, light industries such as material-specific products and other
manufactured products gained a comparative advantage, and this pattern continued
from the 1970s to the 1980s. During this time, the significant decrease in the RCA of
exported fuels was due to the value of global oil exports increasing significantly in the
aftermath of the two oil shocks of the 1970s, and so the percentage of export value
occupied by the oil industry soared.

However, by the early 1990s, there was a turnaround in which the comparative
advantage of light industries fell, whereas the comparative advantage of the mechanical
equipment industries rose. And while this is not visualized in the graph when dividing
machine industries into sub-categories, transport equipment industries such as the
automotive and shipbuilding sectors and electrical devices show a higher comparative
advantage in comparison to general machinery. Since then, the machinery equipment
industry has maintained its comparative advantage, while the comparative advantage of
other industries converged at zero. However, the RCA of chemical products, which had
remained at a comparative disadvantage, gradually rose and eventually exceeded zero.

By observing the RCA trends in each industry, since 1962, two shifts can be
observed in industries with a comparative advantage in exports. In the 1960s, there
was a shift from primary to light industry products. And then in the 1990s, the
comparative advantage shifted from light industries to heavy and chemical products.

The first shift shows that Korea, a late developer, had secured a comparative
advantage in labor-intensive light industry products. The second shift reflects a change
in comparative advantage from light to heavy chemical industries; however, this change
was inevitable as China emerged on the global stage as a major player in the trade.
As China rapidly increased exports of light industry products assembled by abundant
cheap labor, Korea's competitive advantage fell rapidly. This meant Korea's exports

basket re-centered around heavy industries.




SEQUL NATIONAL UNIVERSITY

MY M 2o ot

Furthermore, trends in imports and exports can be viewed in terms of volume and
price. Figure 2-10 shows the trend in net barter terms of trade, which is derived from
dividing the export price index by the import price index. During the port-opening
period, terms of trade show an increasing trend, which means that more cotton fabric
could be imported when for every additional unit of rice exported.

Entering the colonial period, the terms of trade did not show a distinct increasing or
decreasing trend. After liberation and up until the Korean War, the net barter terms
of trade fluctuated widely, reflecting a near-total collapse of exports and unstable unit
prices of individual items.

Subsequently, the net barter terms of trade did not show a clear trend until the
1960s but slipped in the early 1970s. In the 1970s, the two oil shocks significantly
impacted the prices of imported crude oil. However, after the 1990s, there was a rapid
decrease in crude oil prices. This helped lead to a rapid increase in the productivity of
export-leading industries such IT products.

A decrease in export prices relative to import prices can lead to a rapid increase in
export volumes. The income terms of trade takes this into consideration, which is
obtained by multiplying net barter terms of trade by the export volume index. This
measures the volume of imports which can be estimated using export profits.

According to Figure 2-10, the terms of trade have increased in almost all periods
under observation since the period of the port opening up to the present. Korea had
reaped the benefits of trade throughout the period under study here, including times
when net barter terms of trade improved and when it deteriorated.
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As Figure 2-7 shows us, it is rare for exports to match imports. The merchandise
trade balance is the difference between inflows and outflows of foreign exchange used
in commodity transactions. If exports are greater than imports, this is referred to as a
trade surplus; if it is less, it is a trade deficit. In addition to the merchandise trade
balance, the difference between currency inflows and inflows due to transactions such
as transportation, insurance, or travel is referred to as the service trade balance, the
difference between the inflows and outlays due to transactions of labor or capital is
referred to as the balance on primary income, or the primary balance, and transactions
that are exchanged without compensation are referred to as the transfer income
balance, or transfer balance.

The current account balance is the sum of each of these balances and the balance
of payments is the movement of capital added to the current account balance. Figure
2-11 shows the scale of merchandise trade balance and the current account balance
as a percentage of gross national income (GNI). For the port-opening period, we only
have enough data to estimate the merchandise trade balance. Estimating this balance
shows us that the deficit in the merchandise trade balance gradually grew following
the forced opening of Korea's ports, but after the Russo-Japanese War of 1904-1905,
the merchandise trade balance drastically increased.

The deficit in the merchandise trade balance and the balance of current accounts
continued during the colonial period. While the primary balance was running a deficit
due to an increase in investment and remittances from Japan, the transfer balance
showed a surplus from the administrative costs borne by Japan and subsidies paid to
the Japanese Government-General.

The combined current account deficit was one percent of the GNI range from 1910
to 1920. In the 1930s, the current account deficit comprised large-scale capital inflows

from Japan for industrialization.
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After liberation, trade nearly collapsed due to division and the Korean War, but aid
from the United States and the UN played a major role in reviving the Korean
economy. Especially in the 1950s, the deficit in the merchandise trade expanded to 10
percent of GNI, but foreign aid kept the current account deficit in the one-percent
range.

From the 1960s, when Korea enjoyed rapid growth, to the early 1980s, the deficit
increased in both the merchandise trade and the current account. There was a
significant increase in imports of capital goods and raw materials, which reflect major
investments. The sharp rise in crude oil prices due to the two oil shocks also had a
large impact on these increases. Between the 1960s and the 1970s, the current
account deficit exceeded five percent of GNI, indicating that there was a large influx of
capital in the form of foreign loans or direct investment.

In the late 1980s, exports soared from the“three lows” boom. For the first time, the
merchandise trade balance and current account showed a surplus, as imports failed to
surpass exports, and crude oil prices stabilized. A current account deficit existed just
prior to the 1997 Asian Financial Crisis (AFC). Following that event, the country saw a
continued surplus. This surplus grew to as much as 4.4 percent of GNI in the years
after 2010.

Looking at this in detail, while the surplus of the merchandise trade expanded, the
service account deficit increased. And while the construction balance (part of the
service balance) continued to see a surplus, there were significant increases in deficits
of other service balances, including the travel, business, and intellectual property trade
balances.  Within the primary balance, investment income is important. This turned to

a surplus for the first time since 2010.
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This is because the accumulation of the current account surplus led to an increase
in overseas investment, which resulted in increased revenue. The transfer income
account turned to a deficit in the 2000s. This was not only because of an increase in
official development assistance disbursed by the government, but also from remittances
by foreign workers who had worked for over a year in Korea to their home countries
had exceeded the amount of remittances from Korean workers living abroad sending
money back to Korea.
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2-3 Growth accounting

Here, we will estimate Korea's growth accounting and look at the sources of
economic growth. Sources of economic growth include natural resources, labor, capital,
technology, and institutions. Part 2 will cover long-term historical factors, such as
institutions. Natural resources have played an important role in economic growth for
some countries, but this was not the case for Korea. Therefore, we will focus on labor,
capital, and technology.

Regarding the sources of economic growth, it is convenient to use the production
function, which shows the relationship between input and output. A is the level of
technology and Y is the level of output or income that can be obtained from factors
of production, where labor is L and capital is K. With these variables in hand, we can
describe the production function as in Formula 2-3. Here, Y can be divided into capital
and labor, « is the share from capital K, and the remainder 1—« is the share of labor,
which is L. Transforming Formula 2-3 can express the relationship between each
growth rate, as shown in Formula 2-4.

Here A indicates the rate of growth, therefore A—YY is the rate of growth in output

. . AK AL
or income and similarly, —— and ——

e 7 respectively refer to growth in capital and labor

inputs.  Furthermore, A7j4 is the rate of technological progress, which demonstrates

growth in total factor productivity (TFP). aAKK

multiplied by the share distributed to capital, «. This is the contribution made by an

AL
L

is the growth rate of capital inputs

increase in capital inputs on the increase in Y. Likewise, (1—a) denotes the

contribution of labor.
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From this, Formula 2-4 shows the growth rate of output, or income. Therefore, the
economic growth rate is the sum of the contributions made by capital and labor inputs
and the rate of technological progress. This is referred to as the growth accounting
equation. However, it is almost impossible to measure the rate of technological
progress, as we simply lack the necessary data.

So, as shown in Formula 2-5, the rate of technological progress A7f4 is indirectly

obtained by subtracting the contributions of labor and capital from the rate of

economic growth A—YY. Through this, it is possible to analyze which factor among

labor, capital, or technological development is more important to increasing economic
growth rates.

Formula (2-3) Y= AK“L' ¢

AY AA AK AL
Formula (2-4) Ay +(1 a)—L
AA_ AY AK . AL
Formula (2-5) T 9 (1 a)—L

This can be explained using a graph. In Figure 2-12, the input of capital K or labor
L is displayed on the X-axis and the level of production or income is located on the
Y-axis, denoted as Y. Two production functions, A2 is drawn higher than A1, meaning
that with the same input of K or L, the output Y is greater in A2 than Al. In other
words, the technology level is higher in the production function A2 than that of Al.

Let us assume that we are at point @ along the production function . The input at
that time will be either K, or L, and the corresponding output will be Y,. Let us
assume that we move to point ® along the production function A1. As the inputs
between @ and ® increased, the corresponding yields Y also increased. An increase in
Y can be attributed to an increase in K or L.
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One additional thing to point out here is that when K or L are at low levels, Y
steeply increases; but as these inputs increase, the growth rate of Y slows down. This
owes to the economic phenomenon of diminishing returns. This means that in
developed countries where capital K has already been accumulated, even with more
capital inputs, the ability of capital to increase Y will gradually diminish. This is one
reason developed countries have lower growth rates than developing countries.

Let's look at the case when moving from point @ to point ©.This is a more
common case, because increases in production factors and technological progress occur
when the economy grows. In this case, an increase in Y can be attributed from an
increase in K or L and a shift of the production function from A1 to A2 due to
technological progress.

Existing research has tried to reveal how high growth was possible in East Asian
countries, including Korea, and focuses on the sources of growth during that time. The
key is whether this high growth was due to a large increase in labor or capital input,
or whether it was from rapid technological progress. If this economic growth resulted
from increased inputs, the high levels of growth observed in East Asia could not have
been sustained in the long term.

For example, for a high level of inputs in K to be sustained, it needs to be
financed by sufficient levels of savings. However, higher inputs mean reduced
consumption. Therefore, growth in such a way is limited, and difficult to sustain in the
long run. On the other hand, if high levels of economic growth were made possible
thanks to rapid technological progress, the meaning of growth becomes different. This
is because the accumulation of knowledge, which includes technological progress, is

sustainable and limitless.
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Some previous studies in the literature, such as Young (1995) and Collins and
Bosworth (1996), found that the high levels of economic growth experienced by East
Asian economies owe mostly to increases in labor or capital inputs. Therefore, growth
in these economies was a result of the accumulation of these factors, and the
contribution of technological progress to TFP was relatively low. This contrasts with the
pattern seen in developed countries, where the contribution of TFP is relatively higher
than contributions from increased labor or capital inputs. We will examine this point in
more detail.

We see in Formula 2-6 that L is defined as labor, which is the total number of
working hours. This number is obtained by multiplying the number of workers by
average working hours. This is the quantity of labor. It cannot reflect quality of labor.
Quality of labor is referred to as human capital, and denoted as H. Then, the labor
input considering both quantity and quality of labor can be expressed as the product
of L and H, as shown in Formula 2-6 below.

For example, if the quality of labor increases on average of 1.5 times from
expanded educational opportunities, labor input which accounts for both quantity and
quality, becomes 1.5Z. The growth accounting equation as shown in Formula 2-7 takes
this into account. In Formula 2-7, compared to Formula 2-4, the contribution of labor
quality is added as a separate item in addition to the contribution of the quantity of
labor to economic growth. In Formula 2-4, contributions from the quality of labor are

(1—a)AHH and the rest is reflected in TFP. Therefore, although this is included in
AA .
— Formula 2-7 shows this separately.

Formula (2-6) Y= AK*“(LH)'"“

AY_ AA, AK AL AH

Formula (2-7) +a +(1—a)—+0—0a)

Y A K L H
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Figure 2-13 shows an estimation of Korea's growth accounting using the formula

indicated in Formula 2-7. Here, the economic growth rate A—YY is the sum of capital

stock, the quantity of labor (which is the total number of working hours) and the
quality of labor. Therefore, it is a summation of the contributions to economic growth
and growth in TFP. However, it is difficult to grasp the overall growth trend if the
annual growth rate of each of these items are presented as it is, because of
significant fluctuations. The Hodric-Prescott method is used to account for cyclical
fluctuations in the annual rate of increase, resulting in a smoothed-out result.

First, looking at the trends in economic growth, the annual rate of growth peaked
at over 10 percent in the 1970s. Before and after this period, the growth rate
assumes an inverted U-shaped pattern. Compared to the post-liberation period, colonial
period growth rates were low. In the mid-1920s, growth rates bottomed out; the
periods before and after the mid-1920s were times of greater economic growth, and
the period exhibited a U-shaped trend.

Although this varies by period, the biggest contributor to economic growth during
the era under observation was the increase in capital stock, denoted as K. For
example, in the 1970s, the increase in capital stock contributed to the annual
economic growth of between five and six percent or more than half of the overall
economic growth rate. Since then, however, the rate of increase has continued to

decline, falling to just 1.4 percent in the 2010s. The increased capital stock also led to
growth during the late colonial period. However, in the post-liberation era of the 1950s,
growth rates collapsed before rapidly increasing again.
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Data on the national capital stock is extracted from the capital service volume index,
which was compiled by the Bank of Korea after 1970. We lack data on capital stock
before 1970, and so it was estimated using the perpetual inventory method. A certain
portion of the capital stock depreciates and amortizes each year, while new
investments are made and accumulated each year. The depreciation rate is assumed
to be four percent. This is estimated using annual investment data. That is, gross fixed
capital formation data.

The quantity of labor , or total working hours, contributed three percent to the
aggregate economic growth rate in the early 1970s. This has since steadily declined.
Since 2012, this value has turned negative. Recently, it has actually cut into economic
growth by about one percent. This figure is calculated as the number of people
employed multiplied by average working hours according to KOSTAT data.

During the period of high-growth, increased employment and average working hours
created synergies. However, since the 1980s, working hours began to decline, and in
recent years, with the spread of the five-day week, the decline in total working hours
has only accelerated.

However, it is difficult to obtain consistent time-series data, for two reasons. First,
the concept of “worker”used in colonial period surveys is conceptually different from
the concept of “employee” used in modern surveys. Second, whether or not workers
with two or more jobs are included in the survey varies by period.

For the period from 1911 to 1962, we have no data on the number of employees.
So we estimate this figure by applying the average employment rate by gender and
age group from 1963 to 1967 obtained from the Economically Active Population Survey
to the number of people by gender and age group for each year. Working hours were
also estimated by applying the average working hours of workers in each industry
surveyed in the mid-1960s to the number of working households in each industry
during the colonial period.
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Total working hours for workers in the agriculture, forestry and fishery industry are
considerably lower than those in the mining and manufacturing and service industries,
as those industries are characterized by short periods of intensive work. Due to this,
working hours were shorter during the colonial period because Korea was still largely
an agricultural society. Between 1953 and 1962, average working hours were estimated
through a linear interpolation of the average working hours in 1943 and 1963. It
should be noted that the data prior to 1962 are estimations based on assumptions.

Regarding labor quality, not only education but on-site training and accumulated
experience can also contribute to improvements in overall labor quality. However,
because of a lack of data, labor quality is determined by the level of education. The
difference in labor quality can be measured through the wage gap, but we assumed a
seven percent rate of return for every additional year of education, considering data
limitations. This method is frequently used to make international comparisons, so that
consistent comparisons are possible.

For example, six years of education in maths generates a 1.5 times-bigger
difference in labor quality per worker, and it is estimated that the quality of labor of
college graduates is three times higher than the uneducated. From Figure 2-13, we
can see that the effects of education on economic growth were insignificant before
liberation, but much more important afterward. This was largely influenced by
compulsory elementary education, first mandated in 1950.

After the compulsory elementary education policy was instituted, the percentage of
people that attended secondary school and university increased, and so the percentage
of the population with higher levels of education grew concomitantly. However, the

contribution of education to economic growth now continues to decline. This is also a
trend widely observed in developed countries. Once educational levels reach a certain
threshold, rates of increase begin to stagnate.
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Finally, when looking at the changes in the growth rate of total factor productivity,
we are able to determine differences over time. During the 1970s, when growth was
at its peak, the contribution of TFP to economic growth was as low as one percent.
But it then quickly rose to 2.4 percent in the 1980s. TFP rates hovered around this
mark until the first half of the 2000s, when they started to fall, and now sit around
one percent.

It has been observed that during the period of high growth, which was
characterized by large contributions from capital stock and labor inputs to economic
growth, the contribution of TFP to growth was relatively insignificant. Studies in the
literature on economic growth have pointed this out as a key characteristic of
economic development in East Asia, including Korea.

But after contributions from capital and labor inputs fell, TFP began to contribute
relatively more to economic growth. Developed countries tend to exhibit this pattern,
in which increasing labor and capital inputs results in ever-lower contributions to
economic growth.

There are additional factors, other than the aforementioned technological advances,
that are included in TFP. For example, if the industrial structure changes from one
centered around low-productivity industries such as agriculture to one built around
high-productivity industries such as manufacturing or services, the productivity of the
entire economy increases. As production increases, economies of scale take hold,
decreasing unit costs and enhancing productivity. Institutional improvements can also
be effective at increasing productivity.
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In addition, TFP is obtained by subtracting the portion of economic growth explained
by increases in inputs of labor and capital from the economic growth rate, so TFP
estimations are vulnerable to errors in statistical estimation. Statistics before 1962 rely
on guesswork and assumptions due to a lack of data, and so the farther back we go
in the early colonial period, the less reliable the statistics tend to be. So it is worth
noting that errors inherent to estimated data are included in TFP figures.
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2-4 International comparison of trends in productivity

In the last part of this lecture, we performed a growth accounting exercise for
Korea and identified the sources of its growth. Here, we will make international
comparisons, focusing on the trends in productivity.

Here, productivity can be defined in two ways. There are two kinds of productivity.
First is total factor productivity, or TFP. Second is labor productivity, which is LP. TFP
can be calculated from Formula 2-8, which can be obtained by rearranging Formula
2-3. This is done by dividing the total output Y by the weighted average of labor and
capital inputs, defined as K“L'"“. This is called total factor productivity because it is
calculated using the ratio of total outputs to total inputs, and reflects both capital and
labor. Based on this, labor productivity is calculated by dividing the total output, Y, by
labor input, L.

Labor productivity, represented by Y/LZ, is calculated by dividing both sides of the
production function from Formula 2-3 by L obtain Formula 2-9. Then, changing this
into the growth rate results in Formula 2-10. The growth rate of labor productivity TFP

is calculated by multiplying the share of capital « to the growth rate A7f4 and the

A (K/L)
K/L

productivity increases as more capital per unit of labor is used in addition to TFP.
Here, the second item is referred to as capital deepening.

growth rate of the capital-labor ratio K/L. This produces the sum of « . Labor

TFP measures how efficiently labor and capital inputs are utilized, while LP measures

the output level per unit of labor. And so it is an accurate measure of changes in per
capita incomes or standards of living. We can now see that the two productivity
indicators are complementary, as they focus on different aspects.
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Formula (2-8) A= Y/(K°L'™ 9
Formula (2-9) Y/L= A(K/L)"

Formula (2-10) = ;’I///LL) — AAA ta A[S(I/f/LL)

Figures 2-14 and 2-15 show the long-term trend of LP and TFP in the US, UK,
Europe, and Japan, compared to Korea. An updated version of the Long-Term
Productivity Database was used, which estimates long-term productivity in major
countries. The growth trends of LP and TFP are flattened by removing cyclical
fluctuations using the Hodric-Prescott method described previously.

The following characteristics can be observed. First, the LP growth rate is larger
than the TFP growth rate because the LP rate reflects the capital deepening effect, in
addition to TFP. Comparing the growth rates in LP and TFP, the other countries
graphed show generally similar patterns. But the TFP and LP growth rates diverged in
Korea, especially during the period of rapid economic growth. This was due to the
prominent effect of capital deepening, which changed considerably during this period
compared to other periods.

Looking at the trend of productivity growth in major countries, in the United States,
there were three periods in which productivity increased rapidly. The three periods
included World War |, the period between the Great Depression and World War Il, and
the period from the late 80s to the early 90s.

It should be noted that the US led the trend in increased productivity, and the
other countries were followers. During the period leading from the Great Depression
to World War Il, productivity growth in the United States was observed while it
stagnated in other countries. Conversely, after World War I, labor productivity in
Europe, Japan, and the United Kingdom increased rapidly, which was in stark contrast
to the US, in which LP growth was stagnant.
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The acceleration of productivity growth in the United States between the two World
Wars was due to the proliferation of important technological innovations. For example,
the widespread electrification of the country revolutionized lighting, but also led to the
dissemination of the electric motor. This allowed for sources of power to be easily
installed anywhere. In addition, the spread of the internal combustion engine (ICE)
revolutionized transportation. Innovations in communication and information technology,
such as the telephone and radio, took place during this time. And there were also
developments in chemicals, and especially in petrochemicals and pharmaceuticals.

Technological innovation based on the development of the natural sciences first
appeared in the late 19th century, and this period coincided with the Second Industrial
Revolution (2IR). However, there was a time lag between scientific discoveries and
increases in productivity, because there are many barriers to actually creating
innovations from these discoveries that drive new or revolutionized production
processes that in turn increase productivity. For a new technology to become
widespread, the price of electricity needs to fall sufficiently, and factories need to be
redesigned in order to accommodate the new technology. The concept of scientific
management was also introduced in businesses and organizations. However, this was
accompanied by changes that led to the era of mass consumption and mass
production.

After World War Il and up to the early 1970s, productivity in Europe and Japan
increased at historically unprecedented rates. During World War Il, the technological gap
between the United States and Europe and Japan widened even further. This was
thanks to the United States enjoying the special advantage of not having suffered

great damage and destruction from the war.
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After the war, however, Europe and Japan not only recovered economically, but also
rapidly narrowed the technological gap with the United States. Many technologies were
already commercialized in the US but not in other countries, but Europe and Japan
were able to acquire these technologies extensively during the postwar economic
revival.

After narrowing the technological gap, productivity growth in major countries began
to decline rapidly. However, the United States, bucked the trend by exhibiting slight,
but observable productivity growth. This is seen as the effect of communication
technologies on productivity. However, it seems that the spread of information and
communication technology and its effect of productivity greatly varies by country.

In comparison to the countries we have just discussed, what were the
characteristics of Korea's productivity growth rate? First, LP and TFP growth did not
peak in the 1970s, when economic growth peaked; rather they reached their apex
around the 1990s.

This contrasts with the earlier postwar productivity growth in Europe and Japan,
which peaked in the 1960s. The countries of Europe and Japan had already developed
before the war, and had acquired the kinds of social capacities that collectively formed
the basis for their economic growth. These abilities were not lost even in the carnage
of war. The adoption and acquisition of advanced technologies from Europe and Japan
proceeded rapidly after the war, because the technological gap with the United States
had widened during it.
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Regarding this, it is necessary to note that Korea was not only in a state of political
chaos due to liberation, division and the Korean War, but also lagged behind in terms
of human capital development due a delay in the proliferation of education. This was
because, it was only in the 1950s and 1960s that elementary education was made
compulsory, and the rate of matriculation into institutions of higher education increased
rapidly. But at the same time, it took a considerable length of time for the average
number of students in the population to increase.

In other words, latecomers, or late developers as | have called them before, cannot
import advanced countries’ technologies and immediately enjoy all the benefits of
technological development: in order to absorb the technology, latecomers have to wait
until they accumulate enough social capacity. | believe that it is why there is a lag in
productivity trends in Korea compared to Europe and Japan.

Second, the high rate of economic growth enjoyed by East Asian countries, including
Korea, is mostly attributed to increased capital and labor input. This is consistent with
the results of previous studies, which found that the contribution of TFP growth to
overall economic growth was low. According to Figure 2-15, in the 1960s and 1970s,
Korea's TFP growth rate was lower than that of Europe or Japan. But during this
period, growth in capital and labor inputs was very high in Korea, which depressed the
potential contribution of TFP to overall economic growth.

However, let us compare growth in factor inputs and TFP using absolute levels
instead of relative contributions. We can see that Korea has maintained a higher level
of growth by comparison since the 1980s. Similar to developed countries, capital and
labor input growth rates have rapidly declined in Korea, as shown in Figure 2-13. In

this way it is no longer significantly different from developed countries.
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As a result, Korea is showing a similar pattern of development to developed
countries, with a high relative contribution of TFP compared to factor inputs. Therefore,
when comparing the productivity of developed and underdeveloped countries during the
same time period, it is necessary to consider the differences in circumstances, such as
the formation of social capacities and the accumulation of capital.

Third, productivity growth during the colonial period was lower than in the
post-liberation period. There was rapid growth in LP in the 1930s, but excluding the
capital deepening effect from increased capital inputs almost completely negates the
growth in TFP. | believe that this is because there was much less investment in human
capital, such as investment education and the formation of social capacity, during the
colonial period compared to the period after liberation.

However, in Figure 2-15, we can see that the TFP growth rate was markedly high
during the early colonial period.  When calculating TFP estimates, we relied on
assumptions and guesswork due to a lack of data. However, these estimates suggest
that TFP growth was higher in the early colonial period. But during the early colonial
period, | should emphasize that we must exercise caution due to stark limits to the
data.

This concludes the Week 2 lecture of the History of Korean Economic Growth. We
studied the macroeconomy and sources of growth. The third lecture will be on
monetary economics and finance. Thank you.
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HUIEMRFES , SARHLSHITTHAENERIR. it , FISHERARSE. 8. BARFIEMNEIE
FRAERKBPRRE T EFRNEN.

WA MECDPIRE X A— I ERE—FREFNUNFIRSNHIZNE, XFESERK
[TZRTIHMEEFEMRRREKF,  BEERA N ITEIRGDPE ALIGDPR TG FFERKATIK
o FIMTERST RIFHRIARRIB 2 IRIEGDPRIE S K FIkHT,

t5h , BT AYGDPR LUERE it R — PN ERAIERIKF , Bttt BT HEREZR Z BRIEEK
F, FEIENER XNMEEEELFSHAENSTEFERRME. BT HETISBNERS
5, MRFFE. KA, S, BER. NMRE |, #ReEHIR  BEAENRESE5FI9E , HitE
ZETHD T, BNISESIENREFIHeX N,
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GDPRTLAMER® | DL , STHIIB NS EREE, EF-GDPREXEF BRI EHE
TEITENEE  BEANS T HPRRFERATRITE, MXEMIMNMERS SRS thEX LN
ERNEF-ERREME, MIMESGSNEBTERNSESMHEOR. BERANMERDHIERE
BB, FHANRMENEFR. URIFBETHEARRIEWFE,

GDP AT MBI M FHREF M HRNEMKITE, RELTREREERIRAR  MARHE
i, RIFEBKRESAREHEE. BFER, KREBHEATK). HOREEOSFHO,

R2-1BERTERIETBXSHGDPE10FFIIEKER, HASTHESIHGCDP , Hik=x
MELEFIEKE, MMEIN912FE1939F , FILFBKEN3.6% ; M BHME1954F %2020
F, FIEREAT% , BREAIEKRIVBHEIRS TiE2(8.  1960FE19904%F , FHUEK
RIFEE30EBITO% |, BIbEHRETE,

HTXFIERK |, REHZBAE LK , FREMERE D 3IEEFEY3.2%F5.8%, SEEE
KESEAELL | IR FRREEZFERERSRE TR , &1 0FRTIERERO1.9%, BFHZERE
KEEENNHRNSREEZEESRK , (EEB2000FRIGFRSESS EENFENERE |, 8B
FERIE10FH 25 B H FIB KRR,

AEXAE , BEAAERLAFAMHEO., #OMNEKREARAEEERKE , B5EZEAB | 1§
KEGHBHEEEG, XEMRNEEEATERST , BIERATR ST HREFERIVER , B3
B ISRNEETHRE, FIEE1960FR1990FEMN S KATHE | X E LR AR
KFE , FHIBFIEEK12.3%-23%,

B , 1990F 25 , REERKERSRE T , &I 10FRFEFIERERNA2.8%, HOMZHO
AEEE KRS TREMNERE , BlERE ME , X—RSREREEMN. BTHOEK
HREE R RIS H OGN , —EEEREKA,

Bz, ARHENSREKEMRAMBEOAESIEKER, MH , AMEAEERIITE
BERKFKFEEARTEERIGKITE |, BRFMEOEN FERERELFERKSEERZEX
RER, ELERTLAR , NEREIFHA | BER—EinEEREM HO#EDESTERIE S,
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R, A THELE , XMEFEBRMSS  EEk , N EBNERIWEMSZHTIEE
5, SEEEL, XHERRETRATN, AREERHES  BIBEFAITICESEE
KESHAMIAISSL T R E SR BRER,

E2- 18R T /X HIBMALAIESS, EERE , KEEZERILEL90%AIELHI & EE
MM | EFE TEES, BREEXEEREI0%MKF , ARE20HE0FERRETE., ZER
FFTES0%HIKT | (BERIAIEE TREES,

REREEHREIESHEALLH R EMNHO, fRRET , GDPHIRERILLE M 5% IENNE] 1
6% , G X TEEAREI10% , 1991 FEXFI30O%NIEEF T , MEEBE3I1%EA,

HOFIE O L RIEINEAEE, MERMIIHARN6% S RIEKEI1935F/I33% , XFSE]
EFANEEATTFHRIFNAEOESEERKNFERE. BE BT RMESFFRE , HOJL
FhAiR , HREI1987FBKE3L%

ZEHEI T K, BTE2012FRE54%BIEE , IEEBEEREL0NER, HUEWH,
E20HEBOOFER 2B T AL T HEREKATHIN O SR,

BE , BUTHZERLCE R AT RISETIY5.6% , BBUSRIFE10%HIKE,  HEAN21HEFHF
IR, MEEREN18%, IETER , AEMSTHIB MR LE BT RERIRER T , JliRA
BT H BRI R LB TR .

ILHNTBEEXHIE P ESANREEZNBEA, EAREEES HAVMLLEIKIET
b  (EHRERMER AL TRAZIL,
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BT RKEHEP RIS AR L SR SA N

&2 .

RIEER  EHZTFERERAMSICHAEREINEREIT T70% , MAE21HLEZ EEE1
5%, ERMHBPNEMZERESHNBRYT  SSREER , SHEREHELCELETMESA,

HEZHPRYIATGHLLERABRRAREY , ERNSR FEEWEHESZHSHEL , AT
& IEIKFHREHIETR.

NEBRHISKE , NAIEBRAROETALURS AFLO , RBLERBEEALKHE
HLEMN60%, HIFMAMAHE , BERFAGETRES , ERERNEALLHIEERRTIER
A E A AR 2R RO 0,

S—MESXKENE , AEE20HE0FERLUE , MARERESEI10%KFE, XKBRT
X—EIZRE | REEM R AEE .

B—7HE , FHECOPREFENDE , BEEWMN U EIETESHMINE, BE2-3KBE5F
EADARMEGE |, Rl BBARER , RS, BT HARES.

AIHEAYSZ HGDPE BRI B IR E R AT ER TiE X R dbss | FrA mdt B S H I—R T #
& , MAEFGDPN K rRdtERITX 7 , B EREIE. A RMATER | ATLAR AN ES
it , pRlfEEREE (FE) f04tEE (#96F) RUEr~GDP,  ERLEZFWHTHEX S  HEES
%, PR EL.

B, RMIIEEANSR , BEEIE100ZFRUKEEES, KMRHEGEEERAIE SiE70%
RILLE |, (BEEERMATHIRE T |, E)1940FEE40%, RS XN EREIELE 28
1960 /5HAkE , ETMEEEBRIXNE , &L TR T 2%,
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Bk, R, B, 81, REWVALLEEARRS., R AtCENERYIEARIS %I
BE19405F/12% , MRUSEIXINE , f£1988FIAEI T 31 %MIEE , ZFE29%EA K,

BARERWANLCEREIMHEORTESE, S, RSWAILLENE RN 27 % TR
BT REI40%, FEERHETEAS|H TR R FIER |, Bt EIERE 215K,

s | RSWHAALLNERKES—BEILL  BEEEXEK , BRSBENMIEEH6
2%, EFTENRE , S20L20FRUERY L, BARERWAIERHEHS TEEL | R
S LB —ERIFIEKES,

BRI A RIGDPYIR L R B FE RIATHAREUE |, (B 5202 30F X LASHIEEE
tt , IRt RE T BERT, TEHERN WAL AE20tHE30FRNRR L, BARE I
HIM Rl B KBRS,

RS | KIEDKANRBEEFEEARINEERH | BHit , 1A BEEFENEAERNCFER
RO ZE T WAL WHEZ AR OIS ARER R, HER  SEE20t 2 30FRUSH
T EHEIFERERIF R,

BR  ZFERKNEEHAZ—NXIRN  MEAEELFERNZEN  BtESEBETE
Mo  AARENEFREEEFFHLAIENN, L5 EHR I A Z SRR AT S HA R B M R, XA
ZFRBRNFNAIRALFERE. Fib, FAIEENE—TEE100FBETEER.

FITRM1970FH s , AT IZEBRIRNESESRLTAMBEE , MRANSEEFaRETHE
R EERIEHARSSEEEN. ZERaHEE. B, KA. B R, BE5FW
EIHEES EEEURAUIEIR | FAREHIMEESEBY,.  BRAEREFEHEMAITITIER
EREREFRRNRELSIER. E2-44H T BPERNEREE,

BATERE  ARFEESEHPERMIEFBNES  ERIRNEFER, BRE)
ERA10048 O E 5 | 18 KITERABS TE5THIT 5KER | BB B = T2 A0 48R,
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SZitBELES | B1970FREIM 71 1UREFEHER  KFEBENERTSR 2518
EEERFIITELINHA, Hrp | EEXTINEFEBRRE 1972508 3B HMNEFE
. 1998FRINCEN. 2009FHNEIKRERBHF 2020 FHFH R B RAREH

ZFEEREBERBARNMAD | BT EONELEFEENMNE, Xt , E2-5F/AGDP
FIHZEIRBNEIGERER | ENSFRAMKINKEES., FERETRU=EBTIER
HHY |, IXEERHERR T REERRVE SRR, I T B KRR R A,

MHRRTEAEH | EAGDPHIRIEEZRRIE R R A E SIS 18R R E— 175 @730 , (EGDPF
RENHZEEL , RFERERNEEEA, RANZFIKIFEER , FAZERNE | fBaR
EIERKFI R, BRELF=ERINE  RESDERER. Bt , BERFEKEJUERZ MR
ALK ENHIRES,

NEFRHNAEMESRBBTHERE |, 1970FLAUER197245., 19804, 19974, 20194 , fal
E2-4ZRFEESIEHMERNABER, L, BB 1959FMRR , XEFRAVBREETIE
ITTEEBER, FHERMINHNSFEIEPENSERE  XZEE T RUNtLERS , Al
SZEBEMTZMRAMER. BRE  SFEINEBETEK  ERPSEER , S HRER
HISTEE,

JE R ATHE HILE RIS G REREE A REVES. —IRE19235FH19245F | FIRHFRK
RERZ BRI TERYL , 20 L 20FERFPHENET. B—IRR1931FFE19324F , XA
HEFESEHRHFEZNFM, 2-2 BRBMNEFRKGE

FEE—TR , BNERTENEFTHIAES , HREHEGDPIE W 35532 H T B A I 2
. RBREERERRESEFER  AABGE TEILSEBAF R ECAEMEEIFEEE.
AERTRF |, FATENXEFRR RS R A B E RS K EE S,
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FRELRTACRR T B iBEEREASIAIRE Z BT A TR/ NI R B350 |, WONRBHAEE,  1876FREH
REFITESFOFRTEO , 1882FE5FHXIT TEERY , ZEXNSXEFMEEFAST!
EEEERIT TEERY, XERASHZU. xl. CIISEETTHROR , FEREEYT
THONEBANEEM, XEEFBIEZTRE , BRI T 5% AR E X,

E2-6 2 T B LG E T RH RS, AT ARERNXHREAE , A EEAR
E, BRERETEHESE. XB, BBV ESEHFREIRBEEBNRARZ 51T R AERe
HOE , SHEHIE,

XA LA REESIINTHIZERVER, RIEBATIIRBR | BATATEERM , FELUSIE
TR T5%HIRRER | XA T 57 5REITTHIS %I ER

1910FBAEHEE , TR TEHEAESHEMABRZFNER, (FAHBN—ED
IAREBRTEES, EBR, SHIANNANXREHEEIEEN10E, XERANZLEEE
MELAE 75 EEBR SEREF BT & 1T RUR I E

It/ , HBEMBARERHEXY , FESARUMNERNAZPEREFHXRER, B,
AT EFERMBUFR RN GUR , (RE TEH 2 EMAKRR , (EREMEER T,

E2-687 , @A THARNFEIIXRHRAE20HL20FRANKIB TEEAREI2% |, FEEEHITE
0, BRBETXANERE. it , BARUSMNISNERTERRI IR R RGN KBRS,

BE | BEMMLERNESY , AUKTRYAWESR  ATRIFERTE , KBRS TX
BER, XTLREFHEVESRBHRNNSR, RIEE2-6, BEFIHXRE—EZIL20% ,
ERETE TR, BERER  SENSRIPAFREFERAMETT FABAS , X—R&ZX
*o

Bt g BPERBESHRERFERRNERURIFEATE , BXFRERIEMIA LR E
BERRESRD, HR, BRBHERT  X2SHRFERHIZR R BHESSMIIER K,
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E2-7 AR RSUWINGNI S EERER T HOMB ORME, AEFEBEERLEONRES
EERMAZFHERR1BHRISKERDN , MERZRETEL , EREFSELKIIHNE, R
BXAIER, FBERSKFELE L R E2EHBAFIE , HOKBESRIB,

HENERMAERE | IXMESEDERSE , HOMEERBIEIARE T30%, BlfE  EBLAS
SHRZEHRE , NRELFH |, KE40%EARIKF. EFTERTESHENEE AL
H A B K7 E B iR B RAIRRIK .

e, MRS CEER , MG TEREO~IVHNARE  MEESWEREEINIE
fi. SEHRANMEXFENEREBATEHE, XMIIMEMATT X, RATHEANZES , A
FNSRAEFRNERRME Tcatch up (EBH) B¥lE. BEEBRENNEANMERHESEEN
ERAES , ERWINABER T ESER.

AELHERT  BRENHE-—ERISFE/LFHANESFERR , SHENEFRMEESK , X
HEE—NHEBRMIF | IEFRIA T AN IR B EL B KPR 2 AETZMER,

HENHOKEE EANEZR , RRTHONENFREREIBRAMEER , HE R
ERERMAR, BE2-8ARTX—/R , EY 7 HOMRIRES,

REEER , FBERHOAK, AEFKFRMFRERMH  #ORAESTII M
S, REHNERWREE  XFERDMAFEFE | B R HIPRSEEOF TR EO,
XY 201 230 F A IEX FFinavE Bt Tl 4,

BmE  RBEHI T EIAER | (BE201H4260~70F4 , MR RN ER RFARE |
RIEREFYM. M. REFEXTIVFRESHO. AHOGE  RABAERTRFIEL
AEA R RO S — B,

SRR | LA IREESHENCRNSH BUAOAAEETWR, WRFHFERNFIHIH OB
BTEARNRNESR , BATURSEAZ~WEAGHRNS. k2, WATHESSE, X
ME MRS , LTFEMRCA, FHE , ERBILEMNRERMAEIKFIIKTE | MRS E
BIMTEAT2-1FRE X,
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XA REF
AR (2-1) RCAL= () )

A Y REF

23 (2-1) RcA2= (X]A )_(W)

AW2-19F , X BIEAEMNTLHO , X' 2IEAENHOR , X" B AKREENERE
REfTI HO , X" RIETCIINZEHO%. HTFEHEX AN T UM LLAILE | F it
RCA 1 KF1EFRAERTUEBLRLE , NF10EB,

PAM , RCA THIDTEEMOE- (B35K)  AHSBIEE EEE—LRE, Fii0, REmit
BNMTWITEHAORCA 19ER1 , EXFLEBEXT1, FEUIEYEASROBRCA 1597
RIFHR,

Hitt , RF2-2FTRHIRCA  2EXAZFMARBWNITUAMELHLR, S HMA-1ZE]
1, BITUWARIFESEAO, B, RCA 2K FORTIELIREME , INFOoRTILNRA,

El2-90RRTIRIERCA 2MIEN , BEESFIHLLRILBEE T EFENTK, XEFERATEHES
ERZ &It EIEEComtrade , BT ERINEIRE , EHEIEXRET1962FEUE, EHEER, &
T EIRCAEARRRTERI A & TR KA,

20t £B60FERA] , FEH OB T R SMFEMHSNR~ R , BthshiEr Rliga
teiiss, BERPMETIUHNRSEIVEERRE S DESITCRR D ERS.

MEOFERFEIFA | REMEAF RAIEMEIE” RERTRBILRNE | XEEBEREFE
EI70 ~ 80, 7ELLEAE , MARIBIRCAKIE TEE , BE 202 70FAXAREIIELRRA
i O FAIREI , Mz TR H O L EXIE LT,
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BE20tL0FHAIH , BT UWAIELRMME T , MM SHILLRME 7 |, I T,
ERREEERR ERIWER , BUNRSIMEED NFSE | RE. MRFEHREMNBEINEER
HRERIELRNS |, T ZERNEBIMNAR.  ZE , EIRES RIS 4 5 RIET
6, EfthfT W ERAEEOIE, RE—ELTHRSHHCERIIRCA , R LH , BETO,

EMEZ , ANZTWRCARERERE , 1962F UEHORRRETWHREHI T FHIX,
20 EBE0FERHI TN~ RAR T RIIRE |, 0FRLBRMB TN T EFiEm LA
BERTWFRAROTE, SXEERE, BEFEAERRER , £E5BERR T RT
EfER T ELRMNE, MBE IXRBBEURMR T ILRUENE T EHESEELT , ERIFHRER
THEEFEAERAZ FRIEEMA TSR EAETEN—E, R, BERPEUMEIRNS
SEAEBMNE T ~RNEO  SEAR TSRS UERERR , HOSMUAERIW
FOREES,

HB—7HE , HHOEBETUSAKENNBER, E2-10E5THHOWNERERUHO
PINMERBHNERBZM4ESE, BEAEFTBSEXMRASZMARLE EAES XERELHO
—BRKAT A OB SRS AR,

ENERMETE] | XMRZFMERBEEREMESIRDESE, HBREE6.25 R8RS
FHREDEXRRTEHO/LFERIER T, M 3ERNEN AR EARE L2 RHAE

B
Ao

s | EREFHER20EL0FRMAZ WA RES |, (EN70FERYIFIA HIIFEERALNE
H. 20HLE70FR , MXAHEHSEHOFRRNSRENKTETEXRIZIE , (B20HEL0FER
g | ITFREHOE S REFRERIERT , MENTEERE TE

HOMEAEEOME TRERER KA , TREEHOMEEKERIMR, FREIX—FAHME
WANRZFH  cRBTFRBEAMRULOEREHEHINER, XTUEGEEOAHRIHEE
RO %2 D534,
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RIEE2-108 , NFFBES , MARSFM/LFES BB RE LA, HBHER BAX
RB#RSFMEEIERE (BRNMEETCETH S E B AR N TN R 5 iR,

MEITERIE2-75RE , HOFMHEOHG—HOERRLD, BRIXBAFENINCIREFRISI Gz
ERMAERI , HOSTHOVRABREZIRE , PUIRAEE, BRTEBEGSZZIN, &
BRI IRTTE 3 5 5 BRI HNER BRS I | FHBEARR S LR NRIYLEF]
XMHNERRFEBBANKSE | o), GEEEXERTERTEIRAZE 5 MR NIGZ,

XERTUSZN SR AZETRR |, BN ERARRE , AR, BE2-11ERTERIE
XIZETEIMESONIZEL, FERISPETHERAR RBRTERKS. EHEXE &2
R RUCOEEREFBLUUERIRIER | (BLA1904F 2 1905F HH S AT S RIBN,

BRI ET B E 2SR TERME, BT BAREMREFECEIAEM
RN IS ZE | R, B B ARGIER T RIS A B S BRI E | BRI
XERTIRZE.

1910FEE 19208 , REM B ENEAERRIANTI%ES |, (BE20HL30FERIEE4%
EARIKIE, 20HE230FERASWER T , ANBERRANT KIEZAK | HiTERETEI
TR E,

s, BT HRM6e.25MF  RB/LF R , EEMBKSEREINSHELZFTNE GRS T
RARHIER. THEA20HES0FN  mRICHEET AZEREWARI0% , (BEE2ETRI
WENERE1%RES , XEmTEINE,

NEEEKIC0FREISOFRARFE , BRICIMEENENEEEFTE—LT X, HF,
R ERZANFZAR W EIE O REEMN , XA BT SBURBMSREK , FmE TR
@, 20tH2L260E70FN  REMEEENRET ERSARSS , XEWEMNEINATREE
ERAFHARANNEZERRZ,
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20 E80FEAREE , S TAMBEN ' =R|S", HOFK , B EE?J?EW*%@E%’J? &, #O
FUBIAXK ﬁnnﬂﬂlﬁﬂl FHEBEREAIRE,  1997FERBIZAT , £ETEBX LIS
= BRI RRAERELES, HEREMMEE2010FUEAE T B RBUIAR4.4%,

MIBERE  EERESIRET KHNER , RSECZREEGMER, AERSECZIIE , &
W HILAMUEINE | B, FWARIRFRRXSE , BEXEEN.  ERRIAIL
X, BREWANREE | XEB2010FREIRENIRE,

EAEELENBERMNRR | BINIEMBLHERNE@tEE BN, BB E21
HEUENIRERATE, SABFNALTFARZZ0DARIAFEN  EXERAFEEERN
—F LA ERISNE S EhE RiESNCK LB ETE B IMIE E S EhE RN ERICEKE X,
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AHRBEATRMEE—THERE RS, EEEFTERKAKEREME, XAHIER, 53, &
X, AR, HEHRLFERAKERE Hi , B ESKBEHEENERINIGES =55
#HITITE, EARLEERMRARFETEFFERKES TEERER |, BsEHIELL , FHib3E
EERRES. BARFRAKL,

ARABATLABIZ N T E2-3ATNHIEFT R, XE YEURAMSHIUDEDE , « EHEASKHY
8, HR1 - e RETALBMAER, ERUNFIEAN2-3TH , MAMEAN2-4—1 , B RHEE
ERERAIRER,

AR A RIERTHAONE | S RIS HRBA BN B, S50 HRIREA

ARSI NRIERE, #H%Eiﬁﬁfﬁﬁiﬁ?ﬁ , BT REREFE (total factor
productivity=TFP) HIEKE,

AT AKK RERNRNERKZRUMEABRRS RGN , XEREFZMAREINTY

FORIHRAHH TR, FRE , (1 o) 2L RIS TR,

EHitt , AR2-48RE | FHEUANRIERKE | BEFERKERERANSIHRNAITTIENSA
EEE B, XUMIERSITTEER, ERARELEATHERBR , JLFLENE,

Rtk , AR2-5FTR , gARsE LA mEsaa ks S iRk AR AR

A
TRiEER A, BT, HeAIeEMEE BRRIEIRER ST H S B E R AR N IE NS 3 AR #H 2 RO
TREEEANEE,

79




NI e !

SEQUL NATIONAL UNIVERSITY

AR (2-3) v=AKL

N N AY_ A4 AK AL
NI, (2-4) = T +(1 a)—L
et (pmy AA_AY  AK o AL
~E, (2-5) i v "% x (1—a) -

A Bt RTEA R EIRRH T, EE2-129 , X EE2BRARKESGHLATRA | YIEE 5
NBUKFER VRER. EF-BEEH T A1F A2W5Lk. thigAl , 2EEES , XEAERN A
B LR HE v A1 |, A28, B, e A1 , A2MEFREHIRARKERTES.

BRIEEAEMEET R A LROIME., BBARNEMRL L,  SZHNNFHER Y, &
MKEE—TABEEEFRE AL LHOUENER, BOMOZERRNEIN , NSNS
ZTEXS AT HE viBREZ 1.

XATLURRMT K BLRIEM Y BIBINNSTE, XEER—SEUHNE , SEFREAERL
REFARKERS , YRR REIEM , BNREA#EZ | YIENNEERSTE, XHELE5FFE EATiRE
R AR, fIdl , AR KELMRRSHAXEREHME , BIERAEMN , BHILE~ Y
EMMARR BTG E N, XRBTREERICERFESIERETENEP—NRE,

TEHHEMNEXE-TMAERNO RIB—TEFREHA2 LENORNER, ERKELEHRANE
BB, B VBT, XiRATRAHESSH 7280,

ILHMTBERE-—TNOEBRIIONER. EFFERKIIMSEEERRRNIBINERARL,
FItX 2REEAER. EXMIER , X RO STEkAY R E T 93 9 K8 L B9 N0 R STRkAY R
DHEERAHE | 7= REAS M A1EER] A2 H SIBRIER D

NENAREEHRLESEEANATERMNASMESEE R , FRHERRE S ERIR
IRTEME, MMRIMSEK  XPEFEHRTAEBM T FMEHBERARA | EEFKE T HIEAT
ARitE, AANRKHTERN | BBAXFRNEIERKREESFA,
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Blan , KEOIRANERIFERKFEYN , EEFAEWRNZAANMBIEN |, (EXEWEH R EM
ERRD R, Ei , XFGRIBKEERAT , ELUFERA, Wit , RSB KEE RELN
BARES | PBAEBXHEAAE, BEASEZAKESERAIRRARLEHRR , R,

BlE0Young (1995) #CollinsandBosworth (1996) EMAEMTIAA , KRR FHEEKERLX
ZEBETHHNHEARRANGIEN , BIFRRLI|MAY , M AR# S TFPEI ST E BRI,
X5 RIAE SRR EXILL | BILLES IR AR ARG , TFPRIGREENES. . &b,
BTSN X — R T EIF IR,

BREAEAI2-69 , Fa LELRIW AEXFY TS EE HANS TIEITERE N, AT
FEHE  BEEPAEESINRE. THHNRESMAANTR  EXERAARHITIRE o BB
A, RASHEMREBHFZIRAN |, WTEAN2-6F7R , AIRTA LI HEY iR,

Bign , R RAEHIE RESFEETIIIRS 71.50& , BAEEBEIFZINEMRENZ A
ME1.5L, MREANTEEEZLAERSITGE  BORARN2-7, SRRN2-418H , ATN2-7H5
HMEXNEFHE KM 25, FRNREME ST D HREN A SHITE. £AT

2-4% , SHRBITES (- o) HESERARGNTIPS BHEEE 21 &) @
EAR2-7H , BHAFET,

N, (2-6) Y= AK“LH)' “

AY_AA_ AK AL AH
N\ - — _ == _
AT (2-7) - ta—p +(1-a) - +(1—a) 7

E2-1385 T A2 7B RENSEERS T NRER. Bearnrs A gase
B, FUNE (RIENENRE , D25) 2 HNEFEHKEMHTRONSMTFPEKES
Al (B2 NP EESRIXLT B NS FEKE RE HIISERF R, A EHH IR HE
%, KB FIHodrC-PrescottiS AR T SF KR RIREIERE) , AU T PRICHESR,
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BEEMNEFIERKERPNEERE |, 20 L 70FKBI10% , REITTRE , FltzaifizE | BK
RS H TN FEU FENESE, BRSNS RKRILERGE , 202 20F R R Hf1E |,
HEIREKEREUFE FH,

MIXFEFHIE KM HEATTRNERANFENEN , EATENBESERAE, £, £20
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