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Abstract: This study empirically applies de Soto’s represen-
tative property system to Colonial Korea, based on the
theoretical approach of Han’s 2020 work. The number of
property registrations increased drastically after the com-
pletion of the Land Survey Project in 1918, along with the
mortgage count and bank loan balance. Structural change
tests confirm this observation, and Johansen cointegration
tests show that property registration, mortgage, bank loan,
and gross domestic product are cointegrated with each
other. One-way causality/exogeneity is revealed from prop-
erty registration, mortgage, and bank loans to GDP by
Granger, vector error correction model, and impulse
response function models, with the role of mortgage
standing out. These findings support the hypothesis that a
representative property system established in the 1920s in
Colonial Korea has paved the way for an economic take-off
of Korea (South) over the course of the next several decades.

Keywords: property rights, title registration, economic take-
off, Korea, Japan

1 Introduction

One of the persistent challenges in development economics
is the limited number of countries that have successfully
achieved advanced economies since World War II.
Meanwhile, numerous developing economies and countries
in the Third World continue to struggle with economic take-
off and surpassing the “hard ceiling” (Morris, 2010, p. 393)
imposed by “ecological constraints” (Marks, 2015, p. 40). Tra-
ditional growth models predicted a scenario of general eco-
nomic modernization based on factor scarcity and marginal
factor productivity, aiming for a “catch-up” effect. However,

despite 250 years since the initial Industrial Revolution in
the late eighteenth century and 75 years of global decoloni-
zation afterWorldWar II, the persistent dichotomy between
developed and developing economies shows limited signs of
convergence, despite notable recent growth rates in coun-
tries such as India, Vietnam, Uzbekistan, or Tanzania.

Among the former colonies, only the Four Tigers in East
Asia have successfully transitioned to the First World, while
other countries that were once considered leading candi-
dates have faced prolonged periods of economic stagnation.
Russia, East Europe, and the Ottoman Turks (Turkey) were
historical competitors to the West. India, a traditional eco-
nomic superpower spanning centuries and connecting
China and Europe, began its industrialization in the nine-
teenth century even under British colonial rule. Iran (Persia)
and Thailand (Siam) managed to maintain their indepen-
dence and were recognized as regional powers. Malaysia,
Myanmar, and Vietnam, though experiencing colonial rule,
flourished through their engagement in the Maritime Silk
Road since the sixteenth century, where “a half dozen trade-
dependent cities counted around 100,000 inhabitants plus a
large number of seasonal and annual visitors, (…) and
within these cities, such institutions as bottomry, profit-
sharing, and lending for interest were well established”
(Frank, 1998, p. 104). Latin America inherited European insti-
tutions and culture, embarking on industrialization in the
nineteenth century.

Why have these countries not achieved economic suc-
cess? Their historical data, as shown in Table 1, were better
than Korea (South), which ranked twenty-seventh in terms
of GDP per capita worldwide in 2019 (excluding small
nations) and had the fourth-highest average net income
within the OECD at 44,892 USD in 2018.1 This issue is ulti-
mately connected to the question of economic take-off itself
and the ongoing debates regarding the factors that drove the
British economy during the Industrial Revolution. In this
context, this article adopts an institutionalist approach,
drawing upon the theoretical frameworks of Besley and
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Ghatak (2010), de Soto (2000), Hodgson (2017), and Ogilvie
and Carus (2014), to investigate the role of property rights in
the industrialization of Korea. Han (2020) proposed that the
Land Survey Project (1910–1918) in Colonial Korea by the
Japanese Colonial Government served as a critical moment
for the transition to the “representative property system”

advocated by de Soto (2000), triggering the economic take-
off. This article aims to examine the empirical significance
of Han (2020) by surveying property registration and rele-
vant activities in Korean economic growth.

The subsequent section presents the development of
property registration and relevant economic activities in
Colonial Korea, building upon the scheme of institutional
approaches to property rights and its empirical studies.
The third section provides the econometric results, fol-
lowed by the conclusion.

2 Property Registration in Colonial
Korea

2.1 Property System as the Institutional
Trigger for the Economic Take-Off

The institutional approach of Ogilvie and Carus (2014)
offers an explanation of the economic take-off, specifically
the Industrial Revolution, by examining general, non-par-
ticularized public order institutions characterized by open
access. A crucial element of this approach is the presence
of well-defined, private, and secure property rights that
enable ownership, use, and transfer, supported by effective
contracting institutions. Ogilvie and Carus (2014) compared
various aspects of property rights and other institutions in
England, such as strong parliaments, socioeconomic groups
like guilds, labor and credit markets, infrastructure, demo-
graphy and marriage patterns, education as human capital
investment, and the presence of serfdom, with its competi-
tors at the time, such as France, Netherlands, Sweden, Spain,
and Germany, concluding that only England was supposed to
be equipped with open access to general public order institu-
tions and property rights. So, the institutionalist approach

provides insights into howproperty rights and growth-favoring
institutions can contribute to an economic take-off. However, it
leaves unanswered the question of why the majority of world
economies, approximately 5/6 of them, have still not achieved
sustained economic take-off even after 250 years since the
initial take-off, whereas the dropped competitors of that time
managed to overcome their institutional blind spots and join
the ranks of economic take-off decades later.

de Soto (2000) presented a paradigm of the represen-
tative property system that aimed to illustrate how the
“property” of pre-modern economies could be transformed
into the “capital” of modernity, shedding light on the
chronic underdevelopment in the Third World.2 This trans-
formation involves two key elements: technical and institutional.
The technical elements encompass cadastral measurements and
infrastructures such as roads, electric cables, and water sys-
tems. The institutional elements involve property registration
and civil procedures in themodern sense. The transformation
process requires the conversion of property from the “biolo-
gical old regime,” which primarily consists of real estate, into
capital through legal transactions such as rent, collateral pled-
ging, allotment, auction, trust formation, securitization, and
open, objective, standardized, and anonymous economic
activities like investment, financing, development, leasing,
real estate investment trusts, appraisal, financial funding,
asset division, and securities issuance. The failure to achieve
this transformation can help explain the phenomenon of the
“middle-income trap” observed in developing economies and
the recurring challenges hindering their economic take-off in
the Third World.

de Soto (2000) referred to the “mystery of capital,”
which Hodgson (2017, p. 101) describes as the “missing
causal link.” Hodgson, after synthesizing the literature on
the British Industrial Revolution, categorized the institu-
tional characteristics of economic take-off as “collateraliz-
able property, a financial system enabling saleable debt
and credit creation, and state administration power.” In
his detailed analysis of the role and significance of prop-
erty rights in the economic take-off, Hodgson (2017, p. 84)

Table 1: Real GDP per capita 1820 and 1870 (2011 USD)

Year India Egypt Malaysia Poland Turkey Thailand Iran Argentina Korea

1820 937 936 961 818 974 909 877 1591 816
1870 850 1195 1055 1575 1009 969 956 2300 820

Source: Maddison Project; https://www.rug.nl/ggdc/historicaldevelopment/maddison.
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concluded that even England, which had been equipped
with “secure property rights” since the thirteenth century,
had to address the “feudal nature of landed rights,”
including entails and commons, to render land “saleable
and usable as collateral.”While traditional and feudal prop-
erty rights in England were “reasonably secure,” they neces-
sitated a process of “reform” to facilitate support for invest-
ment and entrepreneurship. This process of land reform,
which coincided with the financial revolution of the eight-
eenth century, can be observed in Figure 1, which illustrates
the increasing number of parliamentary acts reorganizing
landed property rights between 1700 and 1830.

Over 5,200 acts were passed between 1750 and 1830,
involving up to 6.8 million acres, around 21% of England’s
surface area (Hoppit, 2011, p. 100). Reorganized landed prop-
erty served as collateral, as well as a means of liquidation, for
financing investments in infrastructure and industry.

Hodgson’s (2017) concept of the “administrative revo-
lution” in UK history seems to correspond to the “develop-
mental states” scheme of Eckert (1991), Johnson (1982), and
Kohli (1994) explaining economic growth in Japan and
Korea. Yet, contrary to England where collateralizing land
initiated the building of roads, railways, and canals as a
means to “make money,” the governments of Japan and
Korea took the lead in financing most infrastructure invest-
ments. The “financial revolution” in Korea was rapidly and
coercively injected by the Government General around 1910,
contrasting with the English experience, characterized as “a

protracted affair, lasting decades,” but was established quite
effectively due to the “administration power” of the Japa-
nese Colonial Government.

Empirical studies on the general institutional para-
digm, mostly on the microeconomic level, have a long his-
tory and are still ongoing, as shown by Ogilvie and Carus
(2014). Acemoglu et al. (2001) and Acemoglu and Johnson
(2005) introduced the macroeconomic cross-country empirical
research with international comparisons, representing pio-
neering empirical studies on economic growth and property
rights, but they were criticized for not overcoming the dif-
ferent institutional backgrounds of property rights in different

countries and for not embodying a convincing property rights
model because the key factor of property rights was treated by
instrument variables as the settler’s mortality (Pande & Udry,
2005, p. 8).

Several studies have empirically tested the signifi-
cance of the de Soto (2000) model using microeconomic
data. Field (2005, 2007) reported that property titles issued
in Peru from 1996 until 2003 led to a significant increase in
labor supply, as households shifted from house-protecting
labor to participation in the labor market, as well as an
increase in residential investments. However, it did not
have a significant impact on collateral credit. Field and
Torero (2006) found that property titles were associated
with higher approval rates for public-sector loans but did
not have a significant effect on private-sector loans, indi-
cating that titled properties received lower interest rates

Figure 1: Number of UK acts reorganizing property rights 1700–1830. Source: Bogart and Richardson (2011, p. 250).
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than untitled properties. Wang (2012) argued that property
titling of official housing in China since the 1980s reform and
opening up enabled substantial financing of entrepreneurial
ventures using property collateral. Galiani and Schargrodsky
(2010) examined the effects of property titling on urban slums
in Buenos Aires, Argentina, since the 1980s, which presented
a unique natural experiment due to legal disputes by original
owners. They found significant effects of property titling on
home investment, household size, and child education, but
no significant impact on credit access. While these studies uti-
lized microeconomic data from specific local regions, the de
Soto (2000) paradigm focuses on the long-run macroeconomic
process towards modernity, encompassing the entire scale of a
national economy. So newmethodological challenges to test the
de Soto model on the macroeconomic plane are to come.

As the first step to examine the macroeconomic effect
of the de Soto model empirically, this study analyzes the
development of real estate registration and relevant activ-
ities in Colonial Korea, thereafter building some econo-
metric models.

2.2 Property Registration and Related
Activities 1908–1943 in Colonial Korea

The real estate registration statistics in the “Statistics Annual
of Government General Chosun (Korea)” do not begin with
the Japanese annexation in 1910 but rather from 1907,
during the times of the Japanese Residency General
(1905–1909). However, the “Essential Report to Real Estate
Law” (1909), published by the “Research Commission for
Real Estate Law” established in 1906, concluded that “entire
land institutions, including the taxation system, in Korea
were in disorder.” Therefore, the recorded real estate regis-
tration cases of 4,158 in the chaotic period of 1907, according
to the old registration system, raise doubts, especially con-
sidering that it is higher than the real estate registration
cases of 2,546 in 1913. Additionally, ship registration was
integrated with building registration until 1909, indicating
that reliable data may only be available from 1910 onwards.

2.2.1 Real Estate Registration (Total; Cases and Pieces
1907–1943)

Immediately after the annexation, the Land Survey Project
began, which ended in 1918. The Land Survey Project
aimed to create a modern real estate register for land
and buildings. In 1912, the Government General announced
the “Korean Civil Act,” which allowed for the enforcement

of 23 Japanese civil legislations, including the Civil Law, the
Civil Procedure Code, and the Commercial Law, in the
Korean Colony. It can be expected that during the years
around 1913–1914, as the Korean Civil Act was imple-
mented throughout cities and provinces and the Land
Survey Project measured approximately half of the designated
area, the Government General started to establish more accu-
rate real estate registration statistics. The number of real
estate registration cases rapidly increased to 28,651 in 1914
and 72,051 in 1915, compared to the annual average of 3,236
cases from 1907 to 1913. Similarly, the number of registered
real estate pieces surged from an annual average of 7,946
between 1911 and 1913 to 54,517 in 1914 and 179,299 in 1915.3

The real estate registration cases shown in Figure 2
exhibit a local peak of 779,219 in 1919, 1 year after the
completion of the Land Survey Project, followed by a
period of decline until 1923. This pattern appears to be
linked to the conclusion of the Land Survey and the eco-
nomic boom experienced by the Japanese Empire during
World War I, followed by a post-war recession accompa-
nied by inflation.4 Subsequently, the number of real estate
registration cases surpassed one million in 1924 and exhib-
ited a significant increase to 1,474,759 in 1927, marking a
remarkable surge of over one million cases in a span of 10
years. After the peak in 1927, there were periods of stagna-
tion until 1933, although 1936 witnessed the highest number
of cases throughout the colonial period, reaching 1,687,986.
Following this, there was a rapid decline in the number of
cases, experiencing a loss of over 36% and reaching 1,070,853
in 1941. The figures slightly recovered to 1,160,706 in 1943,
which was the last recorded data before Korean indepen-
dence in 1945.5

The trend of real estate registration reflects the macro-
economic trajectory of the Korean economy, encompassing
the agricultural revolution of the 1920s, the impact of the
Great Depression in the early 1930s, the industrialization
efforts under the “Japan-Korea-Manchu Block Economy
Plan” led by Governor-General Ugaki (1931–1936), and the



3 Please refer to the legend in Figure 3 for further clarification of the
distinction between case and piece.
4 The postwar recession of the Japanese economy began in the spring
of 1920 (Johnson, 1982, p. 92). In 1918, “rice riots” broke out, leading to a
surge in rice imports from Korea and Taiwan to Japan. Additionally, in
1923, the Great Kanto Earthquake struck Tokyo.
5 The official statistics for the year 1944 were supposed to be pro-
cessed in 1945. However, due to the circumstances surrounding the
surrender of the Japanese Empire and the subsequent events, such as
the burning of documents by the Government General in Korea and
the uncertainties of the time, the data for 1944 were not published or
made available.
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transition to a wartime control economy following the
Sino-Japanese War in 1937. All graphics from Figures 2–9
are sourced from the Statistics Annual of Government Gen-
eral Chosen, with the exception of Figure 5.

Plotting the registration cases and registered pieces of
real estate together, Figure 3 shows that similar develop-
ments can be observed for the registered real estate pieces.
It reached a local peak of 2,435,655 in 1919, zigzagging sub-
sequently until 1923. The 1920s showed a rapid upsurge to
4,262,486 in 1927, drawing breath after the “banking panic
1927,” and then touched the twin peaks of 1934 (5,368,950)
and 1939 (5,430,458), corresponding to the twin peaks of the
real estate registration cases in 1936 and 1939. A drastic
decline after the conversion to the wartime control economy
system is also conspicuous, which was down to 3,361,260 in
1941. The outbreak of the Sino-Japanese War in 1937 made
a critical socioeconomic turning point for the Japanese
Empire and its colonies, converting a market-based mod-
erate developmental economy to a planned and state-con-
trolled economy. In 1938, Japan passed the National General
Mobilization Law and put it into effect for all colonies. In
1937, the Korean economy faced a strategic material mobi-
lizing plan focusing on military purposes, suffering from a
shortage of construction resources and a series of inflation.
The economic growth after the annexation triggered rapid
urbanization, causing severe housing shortages in big cities,
especially in Seoul, owing to the chronic excess demand for

housing. Nevertheless, the Government General ordered the
“Ordinance on Building the Reinforced Concrete Structure”
in October 1937 due to material shortage, forbidding the con-
struction of reinforced concrete buildings such as offices,
apartments, and factories on the non-governmental level.
Moreover, October 1939’s “Rent Regulation” forced the rent
for land and housing to return to the level of December 1938
and 1940’s “Land Price Regulation” froze land prices, followed
by a sharp drop in the land mortgage. This emergent and
excessive intervention into the market mechanism urged
civil capital to struggle to run a business over break-even,
restraining entrepreneurs from investing in the housing
market (most apartments in Seoul were in the 1940s reformed
to hotels owing to the rate of return). That, in turn, dimin-
ished the housing supply even more.

The transition to the wartime control system was an
external shock to the construction and real estate market,
so the transformation of property to capital via contracting
institutions, i.e., markets, should have been contracted ser-
iously. Accordingly, the registration cases and registered
pieces of real estate shrunk drastically after peaks from
1936 to 1939.

The compound annual growth rate (below abbreviated
as CAGR) of the real estate registration cases was 18.6%,
and the CAGR of registered real estate pieces was 21.0%.
They were far higher than the CAGR of GDP from 1911 to
1943, which stood at 3.3%.

Figure 2: Real estate registration (cases) 1907–1943.
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2.2.2 Real estate mortgage registration 1911–1943

The data on real estate mortgages in colonial Korea are a
subset of the real estate registration, which encompasses
sale (conveyance), preservation of ownership, mortgage,
inheritance, superficies, and auction. In the context of
the representative property system, mortgage is one of the
key routes from property to capital. It acts as a “hydroelectric
power plant to create capital” (de Soto, 2000, p. 48), liberating
land rights from the feudal and entangled nature and facil-
itating systematic large-scale property collateralization
through modern financial institutions (Hodgson, 2017). The
modern credit creation process involves loans, funding, and
securitization, stimulating investments necessary for the agri-
cultural revolution, including modern irrigation, fertilization,
farm mechanization, and seed improvements, as well as the
establishment of companies and the construction of factories
for industrialization. As this process gains momentum, the
entire society undergoes modernization, benefiting from the
network effect and positive feedback loops.

Similar to the real estate registration itself, mortgaged
real estate data were also classified into the number of
mortgage registration cases and the number of mortgaged

real estate pieces. Among the various types of registration, con-
veyance holds the highest proportion, followed by mortgaged
real estate, accounting for 12.3% of the total real estate registra-
tion cases and 21.3% of the total registered real estate pieces.

The mortgaged real estate data, shown in Figure 4, were
further classified into land and buildings. Land accounted
for the majority of real estate mortgages, constituting
approximately 95.03% of the total. Buildings, on the other
hand, comprised less than 5% of the mortgage registrations.
It is worth noting that traditional buildings made of soil,
wood, and straw appear to have been rarely mortgaged,
possibly due to their weaker durability and faster deprecia-
tion. Figure 4 displays the trend of mortgaged real estate
pieces, excluding the entry for the year 1919. The pattern
observed is similar to that of the overall real estate registra-
tion shown in Figure 3, with a surge from 1916 to 1921,
followed by a period of stabilization. From 1936 to 1939,
there were twin peaks, and then a sharp decline until 1941
due to wartime control measures. However, there is a
notable difference between mortgaged real estate and the
overall real estate registration. During the Great Depression,
mortgaged real estate experienced a significant setback until
1934, while the overall real estate registration showed a

Figure 3: Registration cases and registered pieces of real estate 1907–1943. Note: The real estate registration statistics in Japan and Korea distinguish
real estate registration cases from registered real estate pieces. A case corresponds to a legal act of application for registration, which can include
several real estate pieces. On average, one real estate registration case is related to the registration of 3.1 real estate pieces.
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more gradual increase without remarkable decreases. This
can be attributed to the fact that the conveyance registration
of real estate, which constitutes the largest portion of the
overall registration, did not decline during the Great Depres-
sion. Therefore, it appears that the aftermath of the Great
Depression primarily affected mortgage activities in the real
estate market during that era.

The CAGR of the mortgaged real estate pieces from 1911
to 1943 was 18.5%, and from 1911 to 1936, until the onset of
the wartime economy, it was 27.8%.

2.2.3 Property Relevant Activity: Bank Loan 1909–1943

Mortgaging real estate involves leveraging the asset value
of the property to generate monetary claims, with the bank
loan playing a central role in this credit creation process.
Consequently, a crucial question arises: did the surge in
real estate mortgages coincide with an increase in bank
loans? To address this question, the data on bank loans
from 1909 to 1943, compiled by Kim et al. (2018), are utilized.
These data encompass the loan amounts of various financial
institutions, including public banks such as the Chosun Bank,6

Siksan Bank,7 Savings Bank, Agra-Industry Bank, Financial
Association, affiliated Siksan-Gye, and the Oriental

Development Company, as well as all civil banks. It is impor-
tant to note that these figures represent the loan balance
(stock) at the year-end, rather than the raised loan
amount (flow).

Although it may not be perfect due to the exclusion of
“Gye,” a traditional Koreanfinancing convention, and “Mujin,”
a traditional Japanese financing institution, which were pop-
ular among the common population,8 the bank loan data listed
in Figure 5 (adjusted by the CPI with 1936 price as the base
year from Park and Kim (2011)) still offer a comprehensive
view of the credit landscape in the Korean Colony.

The noticeable increase in bank loans commenced
with the completion of the Land Survey, surpassing 500
million Yen in 1921 and reaching one billion Yen in 1930.
However, there was a period of stagnation until 1929, pos-
sibly attributable to the post-World War I recession and the
banking panic of 1927, which preceded the Great Depression.
From 1930 onwards, bank loans experienced a rapid surge,
mirroring the swift industrialization that took place in the 1930s
after the “Manchurian Incident” in 1931, despite the prevailing
global recession. Unlike the real estate registration, which
included mortgages, bank loans did not contract considerably
during the wartime control system implemented after 1938,
with the exception of a brief period in 1937–1938. Instead, there
was a pronounced upward trend, indicating that public sector

Figure 4: Mortgaged real estate pieces 1911–1943.



6 The central bank of the Korean Colony.
7 After the independence renamed as the Korea Development Bank,
an industrial bank.



8 Data on Mujin are available only after 1922, and time-series data for
Gye do not exist.
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investments in the war industry had crowded out the civil
market mechanism and exerted a dominant influence. It is
noticeable that the banking panic and the subsequent financial
reform in Japan and Korea in 1927 did not affect the bank loan
trend in Korea, whereas the surge of the real estate registration
was remarkably blocked, as depicted in Figure 2.

The CAGR of bank loans from 1909 to 1943 was 11.7%.
The proportion of real estate in bank loans from 1920 to
1936 varied across different financial institutions. Chosun
Bank had the lowest percentage at 29.02%, while civil
banks had a slightly higher percentage of 35.9%. The
Financial Association and Industrial (Shiksan) Bank had
even higher proportions, at 42.9 and 44.1% respectively.

2.2.4 Property Relevant Activity: Real Estate Auction
1909–1943

The role of real estate auctions within the property represen-
tation system is crucial, as it serves to clear marginal capital
both legally and fiscally during times of recession and depres-
sion. In this phase, real estate auctions supply new capital that
fuels Schumpeterian growth. Real estate auctions facilitate the
continuous flow of capital, particularly during debt-laden
situations of commercial and industrial business failures
within the modern market economy. This distinct character-
istic sets it apart from pre-modern insolvency management

systems. Figure 6 presents real estate auction data from 1909
to 1943, exhibiting a CAGR of 13.2%. Notably, from 1909 to 1932,
the CAGR was even higher at 29.5%.

The data on real estate auctions begin with 49 cases in
1909 and span until 1943. It displays a distinct trend that
differs from the patterns observed in real estate registration,
mortgage, and bank loan data presented in Figures 2–5.
Notably, there is a single peak observed during the period
of 1932–1933, coinciding with the shock wave of the Great
Depression. Additionally, there is a rapid increase in auction
activity following the completion of the Land Survey and the
post-World War I recession around 1919. Given the limited
number of auction cases, with a maximum of less than
20,000 and an average of 5,709 cases per year, compared
to the maximum of 5.4 million registered real estate pieces
(average 3.1 million) and the maximum of 1.7 million real
estate registration cases (average 911,000), one can ask
whether real estate auctions had a relatively minor or insig-
nificant impact on the formation of capital from property,
but this remains an open question, as the available data do
not include the total liabilities associated with each auction,
which in some cases could have been enormous.

2.2.5 Property Relevant Activity: Factory and Employee

The transformation of property to capital would be mir-
rored in the establishment of factories and modern business

Figure 5: Bank loan (m. Yen) 1909–1943 (1936 price).
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companies in the agricultural, manufacturing, and service
industries. This relationship is depicted in Figure 7.

The classification of factories underwent essential
changes over time, with categories such as steel, rice mill, roof
tile, rice wine, and soy sauce prevailing around the time of
annexation in 1910. By 1940, the last year of available factory
statistics, modern categories including textile, metal, machine,
chemistry, ceramic, food, print, wood, and electricity had
emerged. The CAGR of factories was 14.4%, indicating a robust
pace of industrialization during this period. Similarly, the CAGR
of factory employees stood at 10.93%, further highlighting the
dynamic nature of industrial growth. Notably, unlike the trends
observed in real estate registration, both factories and factory
employees continued to expand even during the wartime con-
trol system. This can be attributed to the sustained production of
war supplies, which propelled the factory activity. Information
on employee nationality is available until 1928, with an average
composition of 85.9% Korean and 14.0% Japanese employees.

2.2.6 Property Relevant Activity: Company Registration
(Establishment and Dissolution)

The establishment and dissolution of commercial companies,
depicted in Figure 8, were recorded between 1908 and 1943,
specifically for companies headquartered in the Korean
peninsula and not including branches of companies head-
quartered in Japan. The trends closely mirror those seen
in the real estate registration data presented in Figures 2
and 3.

2.2.7 Property Relevant Activity: Commercial Company
in Operation and Gross Capital

The number of operating commercial companies and their
invested gross capital volume are presented in Figure 9 for
the years 1911–1941 (1944).

The majority of these companies were stock companies,
accounting for 52.2% in terms of numbers and 94.6% in terms of
the gross capital sum. The CAGR for the active commercial com-
panies was 10.3%, while their gross capital had a CAGR of 10.2%.

The number of active commercial companies exhib-
ited a noticeable increase, particularly after 1919, reaching
over one thousand in 1924 and peaking at 3,581 in 1939. The
impact of the wartime control economy is evident from
1939 onwards, indicating a shift in the manufacturing land-
scape towards larger-scale companies or the expansion of
public companies at the expense of civil commercial com-
panies. The invested gross capital of commercial companies,
based on data from Kim et al. (2018) and CPI-adjusted (1936 =

100), began to grow significantly after 1920, breaking through
200 million Yen in 1921. It zigzagged from 200 to 300 million
Yen until 1929, seemingly owing to the immaturity in indus-
trialization and the Showa financial crisis. Despite the chal-
lenges posed by the Great Depression, the gross capital
surged to 498 million Yen in 1931 and further to 854 million
Yen in 1936, spanning the period from the Manchurian Inci-
dent to the outbreak of the Sino-Japanese War. The shock of
the war led to a sharp drop of 25% in 1937, but a rapid
recovery followed during the wartime control system until
1943, with a maximum of 1,479 million Yen.

Figure 6: Real estate auction 1909–1943.
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2.3 Manufacturing Output and GDP in
Colonial Korea

The indicators of economic progress, such as sustained eco-
nomic growth accompanying steady population expansion,
are key signs of an economic take-off and breaking free
from the constraints of the Malthusian trap. This progress
is largely driven by the diffusion of manufacturing activities.

Figure 10 illustrates the manufacturing output (1911–1940)
and GDP (1911–1943) in Colonial Korea. The CAGR of manu-
facturing output was 12.5%, while the CAGR of GDP was 3.3%.

The population in Colonial Korea experienced a CAGR
of 1.3% from 1911 to 1943. Consequently, the CAGR of GDP
per capita was 2.03% (1911–1943) and 2.61% (1911–1941). When
comparing these figures to the CAGR of world GDP per capita
at 0.87% (1900–1940) and that of Western Europe at 1.13%

Figure 7: Factory (1909–1940) and factory employee (1911–1940).

Figure 8: Establishment and dissolution of the commercial company 1908–1943.
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(1910–1940) and the United States at 0.9% (1912–1939) (Maddison,
2020), the economic performance of Colonial Korea stands
out as remarkable and provides support for the hypothesis
that the economic take-off of Korea began during the colo-
nial period, as suggested by Cha and Kim (2012).

3 Empirical Models and Results:
Time Series Analysis

The previous observations presented in Section 2 involve
time series variables, which opens the door to the applica-
tion of empirical methodologies for analyzing the relation-
ship between legal and economic activities and their impact
on economic performance in Colonial Korea. This analysis
also delves into the question of how property transforms
into capital within the context of the representative prop-
erty system. However, as noted by Durlauf et al. (2009, p.
1120), there is no easy consensus regarding the econometric
methodology used in growth economics, especially when
dealing with time series data. Therefore, this article adopts
an empirical approach that includes cointegration tests and
causality tests to explore these relationships further.

3.1 Structural Change

The F-tests on the structural change and estimations on the
structural break points of time series were conducted on

the variables interpreted as driving forces in the represen-
tative property system model. If these variables played a
role in the transformation of property to capital, their
trends would have been significantly influenced by the
Land Survey Project. The findings of these tests are sum-
marized in Table 2, with ** indicating the rejection of the
null hypothesis of no structural change at the 0.01 signifi-
cance level.

According to Table 2, it is observed that all variables,
except for the number of factories, exhibit their first struc-
tural break points around 1916–1919, which coincides with
the approximate completion period of the Land Survey Pro-
ject. This finding supports the hypothesis that the Land
Survey Project played a significant role in facilitating the
successful implementation of modern property manage-
ment practices. As a result, the real estate registration
experienced substantial growth, leading to the generation
of network effects. These network effects further stimulated
activities such as property mortgage, credit creation, estab-
lishment of business companies, and capital accumulation.

The second and third structural break points observed
in Table 2 have specific implications for the variables
under consideration. The break point of 1928 in the real
estate registration cases aligns with the sharp decline and
slower growth observed in the 1930s, following the period
of rapid growth in the 1920s as depicted in Figure 2. Simi-
larly, the break point of 1933 in registered real estate pieces
corresponds to the sustained rapid growth until 1933, fol-
lowed by chaotic fluctuations resulting in a twin peak

Figure 9: Commercial company and gross capital 1911–1944 (1936 price).
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pattern after 1934, as shown in Figure 3. The break point of
1931 in mortgaged real estate pieces can be attributed to a
significant decline resulting from the impact of the Great
Depression. Additionally, the break point of 1936 likely
reflects the shock of wartime control, evident in the twin
peak pattern observed in Figure 4. The break points of the
bank loan balance generally align with the descriptions
provided in Figure 5, except for the break point of 1923.
Regarding real estate auctions, the break points of 1926 and
1935 indicate local structural changes but do not capture

the remarkable events during the Great Depression of
1931–1932, as depicted in Figure 6. The break point of
1934 in the establishment of commercial companies coin-
cides with the beginning of the twin peak pattern observed
in Figure 8 for the years 1936 and 1941. Similarly, the break
point of 1936 in the operating commercial companies
reflects an acceleration of growth rates in the late 1930s,
as shown in Figure 9. Lastly, the break points in gross
capital seem to capture the stagnation observed in the
1920s and the transition to rapid growth since the 1930s.

Table 2: Structural change and break points

Time series F-statistics p-value Break points

Real estate registration case 112.76** <2.2 × 10−16 1916 1919 1928
Regt. real estate pieces 111.44** <2.2 × 10−16 1916 1933
Mortgaged real estate pieces 66.47** 1.379 × 10−13 1918 1931 1936
Bank loan balance 307.86** <2.2 × 10−16 1918 1923 1932 1937
Real estate auction 112.76** <2.2 × 10−16 1916 1926 1935
Factory 24.42** 0.00018 1913 1921 1928 1934
Establishment of comm. company 28.78** 2.024 × 10−5 1918 1934
Active commercial companies 48.97** 1.114 × 10−9 1917 1936
Gross capital invested 302.62** <2.2 × 10−16 1919 1924 1933

Figure 10: Manufacturing output (1911–1940) and GDP (1911–1943). Source: National account of Kim et al (2018); manufacturing output in 1935 price;
GDP in 2010 price.
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3.2 Cointegration

The stationarity of the time series was assessed using the
Augmented Dickey–Fuller test, which indicated that all vari-
ables are non-stationary with 1 or 2 unit roots. Certain linear
combinations of these non-stationary series can exhibit sta-
tionarity, indicating a long-run equilibrium relationship.
This implies the presence of cointegration among the vari-
ables. Various cointegration models have been developed

for dynamic time series analysis, following the pioneering
work of Engle and Granger (1987). One prominent model is
the Johansen cointegration model proposed by Johansen
(1991). In this study, Johansen cointegration tests were con-
ducted on six different cointegrationmodels, which focus on
economic activities and property management in Colonial
Korea. The results of the Johansen cointegration tests are
presented in Table 3.

In model ①, the null hypothesis of no cointegration
relation between GDP and registered real estate pieces (r =
0) is rejected at the 0.01 significance level. However, the
null hypothesis of less than one cointegration (r ≤ 1) cannot
be rejected at the same significance level. These findings
indicate the presence of one long-run equilibrium relation-
ship between GDP and registered real estate pieces. The
cointegration coefficient of registered real estate pieces to
GDP is positive and significant at the 0.01 significance level.

In model ②, both the null hypothesis of no cointegra-
tion and the null hypothesis of less than one cointegration
between GDP, registered real estate pieces, and mortgaged
real estate pieces are rejected at the 0.01 significance level.
However, the null hypothesis of fewer than two cointegra-
tions (r ≤ 2) cannot be rejected at the same significance
level. Therefore, it can be concluded that two cointegration
relationships may exist in this case.

In model③, a similar pattern emerges with cointegra-
tion between GDP, registered real estate pieces, and bank
loans. Likewise, in model ④, cointegration is observed
between registered real estate pieces and bank loans.
Model ⑤ demonstrates cointegration between registered
real estate pieces and active commercial companies. In
model ⑥, cointegration is observed between manufac-
turing output and registered real estate pieces, indicating
a single long-run relationship. Model ⑦ reveals two cointe-
gration relationships between GDP, invested gross capital,
and registered real estate pieces. These findings highlight
the presence of long-run cointegrated relationships at the

Table 3: Johansen cointegration tests

Model Values of test statistic and critical values of test:

① lgdp∼lpropReg, ecdet = “trend,” type = “trace,” K = 5
Test 10pct 5pct 1pct

r ≤ 1 14.66 10.49 12.25 16.26
r = 0 58.93 22.76 25.32 30.45
Normalized cointegrating coefficients (standard error in parentheses)

LGDP LPROPREG @TREND(12)
1 0.219548** −0.036946 (**0.01 significance)

(0.037229) (0.001801)
② lgdp∼lpropReg + lmortgage, ecdet = “trend,” type = “trace,” K = 6
r ≤ 2 11.66 10.49 12.25 16.26
r ≤ 1 43.35 22.76 25.32 30.45
r = 0 104.96 39.06 42.44 48.45
③ lgdp∼lpropReg + logloan, ecdet = “trend,” type = “trace,” K = 6
r ≤ 2 14.52 10.49 12.25 16.26
r ≤ 1 46.77 22.76 25.32 30.45
r = 0 96.78 39.06 42.44 48.45
④ lmortgage∼logloan, ecdet = “trend,” type = “trace,” K = 5
r ≤ 1 9.21 10.49 12.25 16.26
r = 0 32.83 22.76 25.32 30.45
⑤ lpropReg∼lcompany, ecdet = “trend,” type = “trace,” K = 6
r ≤ 1 15.72 10.49 12.25 16.26
r = 0 48.61 22.76 25.32 30.45
⑥ lpropReg∼lMnf_Prod, ecdet = “trend,” type = “trace,” K = 6
r ≤ 1 11.16 10.49 12.25 16.26
r = 0 31.54 22.76 25.32 30.45

** denotes 0.01 significance level.

Table 4: Granger causality tests

Causality direction p-value Causality direction p-value

Registered real estate pieces ⇛ GDP 0.0063** GDP ⇛ Registered real estate pieces 0.1812
Mortgaged real estate pieces ⇛ GDP 0.00092** GDP ⇛ Mortgaged real estate pieces 0.2753
Bank loan ⇛ GDP 0.00295** GDP ⇛ Bank loan 0.6883
Comm. Company ⇛ GDP 0.01555* GDP ⇛ Comm. company 0.2777
Registered real estate pieces ⇛ Bank loan 0.00051** Bank loan ⇛ Registered real estate pieces 0.0071**
Mortgaged real estate pieces ⇛ Bank loan 0.00749** Bank loan ⇛ Mortgaged real estate pieces 0.1495
Registered real estate pieces ⇛ comm. Company 0.02824* Comm. Company ⇛ Registered real estate pieces 0.2744
Registered real estate pieces ⇛ manufacturing output 0.03404* Manufacturing output ⇛ Registered real estate pieces 0.8833
Registered real estate pieces ⇛ gross capital invested 0.5378 Gross capital invested ⇛ Registered real estate pieces 0.0225*
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macroeconomic level, in line with the theory of institutional
economic development.

3.3 Granger Causality

Once the long-run equilibrium relationships between the
associated variables are established, employing statistical
methods to measure directional influences can help identify
the presence of causal relationships. In the institutional
approach, this refers to examining whether institutional
variables can significantly contribute to economic growth
in a one-way manner.

A widely used causality test for time series variables is
the Granger causality test. Granger causality test for the
nonstationary variables may result in spurious inference
(He & Maekawa, 2001), which can be though bypassed by
adding an extra lag in the VAR process (Lütkepohl & Krätzig,
2007, p. 148). Table 4 shows the results of the Granger caus-
ality test for the key variables discussed in Section 2 (** and
*: the rejection of null hypothesis at the significance level of
0.01 and 0.05, respectively; hereafter the same).

GDP exclusively acts as the passive player in the caus-
ality scheme, which aligns with the predictions of the gen-
eral institutionalist approach, including the representative
property system.

3.4 Robustness Check: Vector Error
Correction Model (VECM) and Impulse
Response Function (IRF)

The VECM enables the examination of multiple Granger
causalities within a cointegrated system, as presented in
Table 5 (p-values of H0: no Granger causality).9

Table 5 shows that the error correction term (ECT) is
significant only for the ΔGDP equation. As ECT indicates the
convergence from the short-run toward the long-run equi-
librium path, it implies that only GDP acts passively in the
long run, influenced by the three other variables: property
registration, mortgage, and bank loan, while those three
variables act as exogenous factors. This suggests that long-
run causality only operates interactively through the ECT
from property registration, mortgage, and bank loan to
GDP. In the short run, there are significant causalities
from mortgage to GDP and from property registration to
all other three variables. Compared to Table 4, the factor
property registration stands out as the exogenous role in
Table 5.

The impulse response function (IRF) is another tool
used to examine the direction of causal relationships
among variables. The IRF analysis shows the dynamic
response of variables to shocks or changes in the system,
providing insights into the magnitude and persistence of
the effects caused by these shocks. Even though impulse
response matrices for the integrated variables can be com-
puted in the same way as for the stationary variables, some
shocks in the cointegrated model may have a permanent
effect, not dying out asymptotically (Lütkepohl, 2005, p.
263). Figure 11 presents the IRF (20 years) for four variables:
GDP, property registration, mortgage, and bank loan.

For the exogenous shock of GDP, it is observed that the
impact on the three other variables is not permanent, as
indicated by the confidence interval around zero. This
finding is consistent with the results of the Granger caus-
ality tests and VECM tests. In contrast, the response of GDP
to external shocks in mortgage and bank loans, as indi-
cated by the confidence bands, is significantly different
from zero. This confirms the exogenous role of mortgages
in determining GDP, as shown in Tables 4 and 5, as well as
the role of bank loans indicated in Table 4. However, the
long-run exogenous effects of property registration on GDP
and bank loans are not supported. Additionally, the effect
of property registration on mortgages appears to be signif-
icant only during the first 5 years following the shock.
Furthermore, it is noteworthy that mortgage is found to
have a significant long-run effect on bank loans.

Table 5: VECM Granger causality test

ECT Intercept Δgdp –1 ΔpropReg –1 Δmortgage –1 Δloan –1

Equation Δgdp 0.0063** 0.0059** 0.1960 0.0492* 0.0246* 0.8692
Equation ΔpropReg 0.1773 0.1743 0.6899 0.0277* 0.2381 0.4395
Equation Δmortgage 0.8566 0.8454 0.7371 0.0326* 0.2284 0.3227
Equation Δloan 0.2073 0.1946 0.0218* 0.0240* 0.0119* 0.0038**



9 The cointegrating coefficients from the VECM cointegration vector
are tentatively displayed in model ① of Table 3. However, it is impor-
tant to note that there are some concerns regarding causality in that
form, particularly due to the endogeneity of all variables in the
Johansen cointegration model (Johansen, 2006, p. 550).
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Figure 11: IRF (response: 20 years).
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In sum, it has been revealed that GDP functions as an
endogenous variable, influenced by property registration,
mortgage, and bank loans. Notably, mortgage consistently
emerges as a significant driver in all three models: simple
Granger causality, VECM Granger multiple causality, and
IRF. The exogenous roles of property registration and bank
loans show significance in the two models. This finding
provides support for the notion that property collateraliza-
tion played a crucial role in triggering economic take-off
in Colonial Korea, aligning with historical evidence con-
cerning the trajectory of the British Industrial Revolution
described by Hodgson (2017).

4 Conclusion

The rise of the West and its economic take-off, referred to
as a “mystery” by de Soto (2000), has long puzzled scholars,
for even after 200 years since the Industrial Revolution, the
majority of countries around the world have struggled to
achieve a modern transition of their economies and socie-
ties. They find themselves caught in a vicious cycle of pre-
modernity, unable to break free from the grip of extralegal
practices. This phenomenon, also known as the “Lucas
paradox,” stands in stark contrast to the advancements
made by approximately 25–30 countries. Various para-
digms have been proposed to explain the economic take-
off of the West. The theory of scientific revolution and
technological innovation in Western Europe falls short in
explaining why modern devices, ranging from nineteenth-
century engines, chemical fertilizers, and cables to today’s
smartphones, computer-aided design software, and GPS
networks, have been globally disseminated without trig-
gering economic take-offs in many countries, despite
substantial international aid in terms of capital and tech-
nology over the past 50 years. Similarly, the “Protestant
ethic” concept, which emerged in the early twentieth cen-
tury, fails to account for the economic take-off of countries
such as Japan, France, Korea, and Taiwan. The “human
capital” approach of the late twentieth century was refuted,
as North and Thomas (1973, p. 2) argued, that “…factors
(such as) innovation, economies of scale, education, capital
accumulation… are not causes of growth; they are growth”
(italics original), and still fails to explain the sluggishness
observed in countries like India, Russia, and Eastern Europe
with their high-tech resources. Therefore, the concept of
“bell-jar” capitalism of Braudel (1982, p. 248) remains valid,
posing the question “Why that sector of the society, (…)
capitalist, should have lived as if in a bell-jar, cut off from
the rest; why was it not able to expand and conquer the
whole of society?”

The concept of the representative property system, an
institutionalist approach, provides a preliminary answer to
this question, albeit in a simplified form. This concept
encompasses various institutions related to property registra-
tion, civil execution processes, finance, credit, administrative
executive abilities, information management, capital flow,
social conflict control, andmarket functioning. Empirical con-
firmation or refutation of this concept requires extensive and
diverse data at both the micro and macro levels, spanning at
least the eighteenth century. However, existing research has
primarily focused on the microeconomic effects of local prop-
erty registration examples in developing countries. Some stu-
dies have examined cases in Peru, the birthplace of de Soto
and a pioneer in property registration policies, and have
demonstrated the positive effects of modern property titling
on labor supply, housing investment, and children’s educa-
tion. However, these studies have not extensively investigated
the macroeconomic effects, particularly in terms of achieving
sustained growth and overcoming the “middle-income trap.”
Peru has achieved the second-highest average growth rate
(5.3%) in Latin America over a 15-year period (2000–2015),
but it still faces challenges in achieving economic take-off,
as reflected by its GDP per capita of $6,977 (2019) and a HDI
index ranking of seventy-ninth. Moreover, the country con-
tinues to grapple with political instability.

This study examines the long-run relationship and caus-
ality between real estate registration, mortgage, bank loan,
commercial company activity, manufacturing activity, and
GDP in Colonial Korea, considering real estate registration
variables as a direct embodiment of the property rights
institution. The findings reveal that variables representing
modern socioeconomic activities are associated with struc-
tural changes around the completion of the Land Survey.
These explanatory variables are significantly cointegrated
and demonstrate one-way causality with economic growth,
specifically GDP. Robustness checks of the empirical results
support the notion that the successful establishment of the
property registration system is closely linked to land mort-
gaging and subsequent macroeconomic growth driven by
vigorous financial activities in the long run, thereby exerting
a causal influence on economic growth. This provides sup-
port for the hypothesis that the property rights institution
has a substantial impact on economic growth. However, it
does not discount the possibility that other institutional,
technical, or cultural factors also have long-term equili-
brium relationships and causalities with economic growth.
The concept of the representative property system, which
highlights the key role of the property system in achieving
modernity, can be acknowledged within certain limitations.

The empirical investigation of the critical moment of
economic take-off necessitates extensive follow-up studies
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at both national and international levels. These studies,
grounded in the institutional framework, should analyze
whether the time series and cross-section data of property
rights and financial system can be regarded as a general,
modern, open-access institution characterized by fair and
swift execution, connected to well-functioning markets that
support property collateralization and structured financing.
Ultimately, these studies should aim to identify quantitative
benchmarks for economic take-off, akin to the concept of
atmospheric escape velocity.
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