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This study examines the factors affecting the deci-
sion and value creation of mergers and acquisitions
(M&As) in China. M&As are an important transaction for
companies to increase their efficiency and values through
realizing synergy gains. Previous US studies commonly
observe negative stock returns during the announcement
period and long-term losses following the execution
(Jensen and Ruback, 1983; Jarrell and Poulsen, 1989;
Agrawal et al.,1992; Rau and Vermaelen, 1998). Although
US studies suggest acquisitions destroy the acquiring
company’s shareholder value, there are several explana-
tions why many companies conduct M&A activities and
may have positive returns, such as the overvaluation
hypothesis (Shleifer and Vishny, 2003; Savor and Lu,
2009), developed transportation access (Zhang et al., 2021;
Li et al., 2022; Testoni, 2024), and incentive effects by
managerial compensation (Anderson et al., 2004; Girma et
al., 2006). A careful review of previous studies brings our
attention to these issues as influential factors of the deci-
sions and value creation of Chinese M&As.

We examine Chinese domestic M&A activities with
particular attention to bidders’ incentives for stock price
management, transportation convenience of the bidder
and targets’ city, and incentive provision by managerial
compensation. In recent years, China has witnessed a
rapid surge in M&A activities. Remarkably, Chinese stock
exchanges provide listed companies with the right to
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request suspension of stock trading when they announce
“major events,” such as M&As. Chinese data provide
us with appropriate material to examine whether stock-
paying bidders take advantage of this option to manage
stock prices. Besides, the heterogeneity of transportation
convenience across Chinese cities also allows us to
examine the value of transportation, given that value cre-
ation in M&A transactions highly depends on effective
information collection. Therefore, this thesis aims to
address the following key research questions: (1) do stock-
swap acquisitions incentivize managers to keep a high
stock price? (2) does transportation convenience promote
M&A transactions? (3) do firms rationally choose the
sensitivity of managerial compensations to firm size based
on their investment opportunities?

Chapter 1 presents a comprehensive review of the
existing literature on mergers and acquisitions. In the
past 100 years, most of the M&As were conducted in
developed countries and most of prior studies focused on
these countries. Compared to the research on developed
markets, only a limited number of studies investigated
acquisitions in China. We first review the studies on moti-
vation, wealth effects, and performance of acquiring
companies in the U.S. and China. Then, particular atten-
tion is given to the review of overvaluation in stock swap
acquisitions, the role of geographic proximity and trans-
portation convenience, and the relationship between
investment opportunities and managerial compensation.

Chapter 2 investigates overvalued stock-swaps
bidders’ stock price management and their market timing
behaviors. Prior research revealed that overvalued firms
tend to use their stocks as currency in their acquisitions.
Chinese firms can suspend stock trading when they
announce major events. We examine whether stock-swap
bidders take advantage of this option to keep a high price
as a reference in the exchange rate negotiation when they
identify equity overvaluation. Our empirical analyses find
that stock-swap acquirers tend to suspend stock trading
after a significant stock price run-up. Suspending stock-
swap bidders show significantly high acquisition
announcement returns, while the returns are negatively

associated with the pre-suspension run-up. However, the
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positive return disappears in the long run. These results
suggest that stock-swap bidders take advantage of suspen-
sion trading when they identify overvaluation and achieve
a good deal effect at least in the short-run.

Chapter 3 examines the effect of transportation con-
venience on M&A transactions. Prior studies emphasize
the role of geographic proximity and direct transportation
access between bidders and targets. We highlight the
transportation convenience of the acquirer and target’s
city within the whole transportation network by using
centrality variables developed in the network analysis. We
find that completion rates and premiums are positively
associated with the transportation convenience of the city
that target firms reside in. Despite the high premium,
bidders targeting firms with convenient transportation do
not receive negative stock market reactions at the
announcement and they realize better long-term returns
following the completion. However, we do not find evi-
dence that direct air connections matter in the M&A
transactions. These results indicate that convenient
transportation on the target side decreases the uncer-
tainty of the synergy effect and allows bidders to achieve
large synergy gains following the execution of
acquisitions.

Chapter 4 focuses on the incentive design of manage-
rial compensations. Previous studies highlight both firm
performance and firm size affect managerial compensa-
tion. We test the novel hypothesis that firms optimally
choose the pay-for-size sensitivity and pay-for-perfor-
mance sensitivity based on their investment opportunities,
to avoid the underinvestment problem, represented by
Tobin’s Q. We find the executive’s compensations are
more sensitive to firm size rather than firm performance
when the companies have rich investment opportunities.
Besides, these high q firms conduct acquisitions fre-
quently. Importantly, these acquisitions are not
overinvestments because acquirers do not pay excess
premiums and the stock market does not show negative
price responses. The results suggest that companies with
rich investment opportunities incentivize managers to
conduct acquisitions by providing size-sensitive
compensations.

Chapter 5 concludes the thesis. Taking advantage of
the stock trading suspension by companies announcing

major events, we show stock swap acquirers tend to
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suspend stock trading to make use of the current high
stock price, although no evidence shows they can earn
gains in the long run. Meanwhile, bidders are more likely
to achieve acquisition completion and realize better post-
acquisition performance by targeting companies residing
in more transportation-convenient cities. Furthermore,
companies with rich investment opportunities can adopt
rational size-sensitive compensation to incentivize manag-
ers to conduct acquisitions. These findings contribute to
the existing literature in several ways. First, we present
the evidence that stock-swap bidders time the market and
keep the valuation of their stock price high. Second, while
previous studies emphasize the direct transportation con-
nection between bidders and targets as an important factor
of smooth negotiations, we provide evidence that it may
capture the effect of the transportation convenience of the
target city, which is a new infrastructure for the acquirer.
Finally, we present novel evidence that companies with
rich investment opportunities link their managerial com-

pensation more to firm size rather than firm

performance.
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Compact cities, characterized by high density and
accessibility with fully developed inner-city public trans-
port, are widely discussed and implemented around the
world in response to the challenges of sustainable devel-
opment and global warming. While compact city policies
are widely believed to contribute to urban low-carbon
objectives, empirical evidence has been lacking. This
thesis focuses on the relationship between compact cities
and carbon emissions and examines how key characteris-
tics of compact urban environments impact urban carbon
emissions, aiming to provide deeper insights both theo-
retically and empirically.

Chapter 1 introduces the research background of this
thesis and, through a literature review, outlines the defini-
tion, development, characteristics, and potential
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environmental impacts of compact cities. It was found that
key indicators related to compactness, including density
and accessibility, significantly impacted urban carbon
emissions. While public transportation is often strength-
ened in compact city policies, there is a lack of quantitative
evidence on its overall effect on urban CO, emissions.
Based on the identified research gaps, the research objec-
tives of this study are formally presented, and the research
scheme is preliminarily designed.

Chapter 2 addresses how cities with varying urban
growth rates adopt different policy practices and whether
these practices contribute to building sustainable, low-
carbon cities. This chapter summarizes previous research
on compact city dimensions and indicators related to urban
form and policies. Representative case studies are con-
ducted, comparing strategies from these cases and
identifying two types of cities employing compact city
strategies. The first type includes cities with low urban
growth that use compact city strategies to counter an
aging society and population loss. The second type
includes megacities with rapidly increasing populations
that employ these strategies to address issues arising
from increased population density.

Chapter 3 aims to clarify the impact of different
dimensions of compact urban development on CO, emis-
sions, providing guidance for the formulation of compact
city policies. This chapter focuses on pivotal elements of
compact city development, investigating impacts on sec-
toral urban carbon emissions and uncovering spatial
heterogeneity. The research outcomes affirm that density
and accessibility indicators significantly reduce carbon
intensity in the energy, industrial, household, and trans-
portation sectors. However, public transport, despite its
fundamental role in compact city theory, does not show the
expected effectiveness in reducing urban carbon emis-
sions. The study highlights the need for a balanced
approach in applying compact city development strategies
to achieve urban sustainability under climate change
adaptation.

Chapter 4 seeks to understand the nuanced, non-lin-
ear relationships between compact cities and carbon
emissions. The research methodology builds on existing
literature and incorporates machine learning and interpre-
tive methodologies to elucidate the nature and trends of

the relationships between compact city factors and
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emissions intensity. By clustering cities by type and
growth dynamics, nuanced policymaking toward carbon
emission reduction is developed. The findings reveal that
these relationships are indeed nonlinear and that urban
sustainability dynamics are complex. For example, higher
population density and varied land use are beneficial up to
a point but may impart diminishing returns or even nega-
tive impacts if overextended. Moreover, the presence of
public transport alone does not necessarily reduce carbon
emission intensity. To improve public transportation out-
comes, progressing the energy transition and the
integration of new energy vehicles (NEVs) must be
prioritized.

Chapter 5 concludes the thesis by summarizing the
important findings including the different emphases in
compact city policies across various city types. Second,
the significant impact of compact city characteristics on
urban carbon emissions with spatial heterogeneity. Third,
identifying density and accessibility as effective measures
for curbing carbon emission growth within optimal ranges,
and, finally, the importance of the integration of public
transportation and the energy transition in compact city

policies.
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AL H  The Knowledge - Performance Nexus:

Exploring the Relationships among
Integrated Market Knowledge, Cross-
functionality, Fuzzy Front End, and
Supplier Development
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Some companies possess the superior capability to
exploit the same amount of knowledge over their competi-
tors. Thus, knowledge competence is an organisation’s
competitive advantage. Under the resource-based,
knowledge-based, dynamic capabilities, and knowledge
competence concepts, this research considers market
knowledge competence as a combination of valuable
knowledge resources and a specific process to exploit this
knowledge, including the fuzzy front end and supplier
development presenting knowledge management and
knowledge-intensive process, respectively. Moreover,
previous studies emphasise the role of customers and the
competitor side in market knowledge, whereas the market
should comprise other stakeholders, such as suppliers or
complementors. Filling this gap in the literature, market
knowledge refers to the integration of customers and sup-
plier market knowledge, downward and upward partners
in the supply chain. Furthermore, the potential informa-
tion source for the high-cost proactive acquisition of
market knowledge (cross-functionality) is verified for a
distinct function in the correlation between the fuzzy front
end and performance.

The research applied partial least squares structural
equation modelling using SmartPLS4 to analyse data col-
lected from the fourth round of High Performance
Manufacturing Projects across 13 countries. It compre-

hensively presents main model tests with robustness
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checks addressing concerns regarding nonlinear relation-
ships, endogeneity, and unobserved heterogeneity.
Hence, the research brings a new perspective to the
relationship between market knowledge resources and
organisational performance by considering the fuzzy front
end and supplier development as mediators. This research
also fills a gap in the literature by considering integrating
market knowledge to include both customer and supplier
market knowledge. Many studies do not include knowl-
edge about stakeholders other than customers and
competitors in their analysis. Remarkably, this is the first
research to use a mediated moderation model to investi-
gate the connections between cross-functionality, the
fuzzy front end, and performance metrics. Furthermore,
unlike previous studies that examined cross-functionality
using broad indicators or referring to only one dimension,

two dimensions will be examined separately in the same

model.
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AT CEH  Development of New Database of

Embodied CO2 Emission Intensities
and Its Application to the LCA of
Residential Buildings
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BYNEOER

Today, global warming is a significant challenge, with
the IPCC (2022) emphasizing the need for urgent action.
According to the 6th IPCC report, to achieve the 1.5°C
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target, it is necessary to reduce CO, emissions by 99% by
2050 compared to 2019 levels. Japan has committed to
carbon neutrality by 2050 and has established sector-spe-
cific emission reduction targets for 2030. The residential
sector in Japan, crucial for energy use and consumption,
faces the highest reduction requirement of 66% from 2013
levels. However, as of 2022, emissions in this sector have
only decreased by 24.5%, indicating a substantial gap to
reach the target. Focusing on detached residential build-
ings, which comprise 81% of housing in Japan, and
evaluating the CO, emissions over their lifecycle is essen-
tial for developing appropriate emission reduction policies
in the residential sector. This doctoral thesis constructs a
database for estimating CO, emissions from the residen-
tial building sector. By using this database, the thesis
investigates the lifecycle CO, emissions of detached resi-
dential buildings in Japan and how changes in their lifespan
impact the CO, emissions associated with the demand for
new buildings. Moreover, based on the empirical results,
this thesis discusses effective CO, mitigation strategies in
the residential sector in Japan.

This doctoral thesis consists of five chapters. In
Chapter 1, the current status of CO, emissions in Japan is
highlighted, and the main objectives of this doctoral thesis
are clarified.

Chapter 2 gives an overview of previous empirical
studies that applied the lifecycle assessment to assess the
environmental burden from the products, estimated the
environmental burden and resource consumptions based
on environmentally-extended input-output analysis
(EEIOA), and demonstrated the status of LCA for build-
ings sector and clarifies empirical contributions of this
thesis.

Chapter 3 compares two non-survey methods: the
double-deflation method (i.e., DD method) and a combined
method (i.e., CD method) that combines the DD method
with the generalized RAS method to deflate an input—
output table (IOT). These methods were applied to
estimate new datasets of embodied CO, emission intensity
for Japan, utilizing IOTs for 2005, 2011, and 2015 at con-
stant prices from 2015. Additionally, the estimated data for
367 commodity sectors for specific years (2005 or 2011)
were compared. The main findings of this chapter are
summarized as follows: (1) The embodied CO, emissions

intensity of the tobacco sector estimated using the CD
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method in 2005 was 407% larger than that estimated by
the DD method in 2005, and the embodied CO, emissions
intensity of the nuclear fuel sector estimated using the CD
method in 2011 was 106% larger than that estimated by
the DD method in 2011, indicating that in some sectors,
there were discrepancies in emission intensity data due to
the differences in methodology. (2) In comparing the
embodied CO, emissions intensity of groups categorized
by major industry classifications, discrepancies were
found due to methodological differences, with an average
discrepancy of 100% in the non-ferrous metals group and
34% in the other manufactured goods group in 2011. The
results reveal that the intensity for certain sectors and
aggregated sector groups, such as non-ferrous metals and
finance and insurance, exhibits bias due to the extreme
price homogeneity assumption associated with the DD
method. Based on these findings, this chapter recom-
mends that life-cycle assessment practitioners use the
open database provided in this thesis when analyzing
changes in the carbon footprint of products over time.

In Chapter 4, the embodied CO, emission intensity
datasets developed in Chapter 3 is incorporated into the
analysis framework for residential LCA in terms of time
series analysis. This chapter investigates the impact of
the economic lifetime of detached wooden residential
buildings in Japan on CO, emissions during the manufac-
turing and use phases. Specifically, it estimates the
economic lifetime of detached wooden residential build-
ings based on real estate transaction data, and assesses
the effects of changes in CO, emissions during the manu-
facturing and use phases by altering the average lifetime.
The main findings of this chapter are as follows: (1) The
average economic lifetime of detached wooden residential
buildings in Japan is approximately 35 years. (2) Between
2005 and 2015, newer residential buildings tend to have
lower CO, emissions during use phases, while CO, emis-
sions during the manufacturing phase account for about
11% of the total emissions from both manufacturing and
use phases. (3) Shortening the average economic lifetime
by 5 years results in a demand for 91,321 new construc-
tions compared to the business-as-usual (BAU) scenario,
increasing CO, emissions during the manufacturing phase
by 21.8% while reducing emissions during the use phase
by 1.7%. Conversely, extending the average economic

lifetime by 5 years decreases the demand for 73,859 new

_81_

i LA

constructions, leading to a reduction of CO, emissions in
the manufacturing phase by 17.6%, while emissions
during the use phase increase by 1.8%. The results show
that a shorter economic lifetime of residential buildings
significantly increases CO, emissions, while extending the
lifetime gradually reduces them. This makes a strong case
for reassessing the statutory useful life of residential
buildings in Japan. Based on these findings, this chapter
provides evidence that maintaining and ambitiously
extending the economic lifetime of buildings are crucial
aspects of environmental policy.

Chapter 5 summarizes the analysis results obtained
from Chapters 3 and 4, and presents the conclusions of
this thesis.
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FALEHSCREE  CO:2 emission prediction and reduction

research: From the perspective of
China, Japan and South Korea
(COMFL DT & HI « HhlE, H
A, HENZEEY 5 50HT1)

RYXABDES

This research aims to identify the primary factors driving
carbon emissions in China, Japan, and South Korea, using
an extended STIRPAT model applied to carbon emission
data from 1973 to 2021. The independent variables include
total population, per capita DGP, urbanization rate, carbon
emission intensity, and the proportion of secondary indus-
try. For Japan and South Korea, the significance of each
influencing factor is analyzed based on the results. For
China, various scenarios are developed from the
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regression model to simulate the potential changes in each
variable up to 2050. Predictions of China’s carbon emis-
sions before 2050 are made based on these trends.
Additionally, based on the results of the STIRPAT model
and the EKC theory, the causal relationship between popu-
lation and carbon emissions is explored. Finally, the
evolution of carbon reduction policies in China, Japan, and
South Korea is analyzed, with the emission reduction
experiences of Japan and South Korea providing valuable
insights for China’s policy development.

Chapter 1: Introduction. This chapter presents the
research background, objectives, and significance, as well
as a detailed outline of the research methodology.

Chapter 2: Literature Review and Basic Theories.
This chapter provides an overview of the current state of
research, along with the theoretical concepts and termi-
nology relevant to the study.

Chapter 3: Evolution of Carbon Emission Reduction
Policies. This chapter explains the development of carbon
reduction policies in China, Japan, and South Korea. Japan
and South Korea focus on energy security and energy
structure adjustments, driving societal efforts to reduce
carbon emissions by improving energy efficiency, reducing
fossil fuel reliance, optimizing industrial structures, pro-
viding government subsidies, and fostering green and
low-carbon cities. China’s carbon reduction policy primar-
ily targets industrial emissions by advancing new energy
development, optimizing industrial structures, enhancing
energy supply, and reducing carbon emissions in manufac-
turing. Drawing from the carbon peak experiences of
Japan and South Korea, this chapter proposes a policy
improvement direction suitable for China.

Chapter 4: Current Status of Carbon Emissions. This
chapter analyzes the current carbon emissions and eco-
nomic indicators in China, Japan, and South Korea. Japan
and South Korea have already achieved carbon peaks, with
Japan reaching a peak of 1,315 Mt in 2013 and South Korea
peaking at 670 Mt in 2018. In contrast, China’s carbon
emissions continue to rise, exceeding 11.4 Gt in 2022,
with no peak yet reached. The energy structures of all
three countries are heavily reliant on fossil fuels, account-
ing for over 80% of energy consumption. The carbon
emissions from fossil fuels far exceed those from renew-
able and clean energy sources, making energy

transformation urgent.
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Chapter 5: Analysis of Influencing Factors. This
chapter examines the factors affecting carbon emissions in
China, Japan, and South Korea. Population size is the most
significant factor influencing carbon emissions in all three
countries, contributing over 50% to their carbon foot-
prints. In Japan, population size accounts for 69.3% of the
contribution, followed by secondary industry (15.3%) and
urbanization (10.5%). In South Korea, population size
contributes 50.9%, with urbanization (29.4%) and second-
ary industry (10.4%) also playing significant roles. In
China, population size contributes 52.1%, followed by
urbanization (19.3%) and secondary industry (18.6%),
with per capita GDP (5.7%) and carbon emission intensity
(4.4%) having smaller impacts.

This chapter also predicts China’s carbon emission
trend up to 2050, estimating its carbon peak time and
identifying key factors for achieving carbon neutrality.
The results indicate that China may reach its carbon peak
as early as 2030, with a peak emission of 12.7 billion tons.
If population growth remains low, China’s emissions will
peak in 2035, regardless of whether per capita income,
carbon emission intensity, or secondary industry follow
low or medium growth trends. With medium population
growth, China’s emissions will peak around 2045.

Chapter 6: Impact of Population and Urbanization.
This chapter investigates the impact of population concen-
tration and urbanization on carbon emissions, verifying
their causal relationship. By analyzing the largest urban
populations in China from 1974 to 2022 using the EKC
model and Granger causality test, it is found that a long-
term cointegration relationship exists between
metropolitan population size and CO, emissions. This
relationship follows a cubic curve: initially, emissions
slightly decrease but then increase rapidly as the metro-
politan population grows. When technology reaches a
certain level and the population exceeds the city’s carry-
ing capacity, CO, emissions begin to decrease. Additionally,
there is one-way Granger causality between metropolitan
population size and CO, emissions, meaning that an
increase in metropolitan population impacts CO, emis-
sions over time, while CO, emissions do not influence

population growth.
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BYNEOER

This thesis focuses on the relationship between eco-
nomic growth, health, and fertility, which has long
attracted significant attention from economists.
Specifically, in empirical research, the direct effect of
health on economic growth has been controversial due to
reverse causality. Although Acemoglu and Johnson (2007)
suggested a significant negative health effect, their meth-
odology appears to be invalid. Equally critical as the lack
of empirical evidence is the fact that the dynamic interac-
tion between health, income, and population remains
unclear under existing theoretical mechanisms, making it
difficult to explain some historical phenomena. Fogel
(1994) emphasized the role of health investments in
driving productivity improvements during industrializa-
tion and beyond. However, this explanation does not
always hold historically. For example, current theories
struggle to explain Clark (2007)’s empirical findings,
which suggested the early agricultural sector, despite its
initial negative impacts on health due to poorer nutrition
and higher disease rates, managed to achieve overall eco-
nomic growth and population expansion. Furthermore,
economists have been working on explaining the causes of
low-level fertility from various perspectives. A ground-
breaking contribution made by Becker and Barro’s
foundational model (1988) introduced the trade-off
between the quantity and quality of children. This frame-
work is crucial to understanding the incentives families
have to limit fertility as income rises. Another study by
Rindfuss and Brewster (1996) also suggested that fertility
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would rise in response to any easing of the worker-mother
conflict. On the other hand, the gender theory proposed
by McDonald (2000) argued that gender inequalities are
responsible for countries’ low fertility levels, but empirical
evidence contradicts this conclusion.

Therefore, this study aims to address the following
research questions: (1) Empirically, what is the direct
impact of health on economic growth? (2) What role does
health play in economic development, and how does this
role evolve over time? (3) Why are developed countries
experiencing low fertility, and what role does gender
equality play in this phenomenon? This thesis comprehen-
sively addresses these questions from three distinct
perspectives: firstly, it challenges the validity of previous
empirical studies on the effect of health improvements on
economic growth by introducing a novel instrumental vari-
able, yielding interpretable and robust results. Next, it
develops a set of macroeconomic models to delve into the
intricate relationship between economic growth, health,
and fertility. These innovative models conceptualize
health as an intermediate good, offering new interpreta-
tions of dynamic socio-economic phenomena, particularly
the non-monotonic effects of health on economic and
population growth. Finally, the study investigates the
impact of women’s social status on familial fertility choices
through a concise microeconomic model. This model
provides a compelling explanation for the observed decline
in fertility rates in developed countries, linking it to the
rising economic status of women.

Chapter 1 provides a comprehensive review of the
existing literature. Specifically, as the introduction, this
chapter effectively summarizes the findings and limita-
tions of previous research and highlights the objectives
that the subsequent chapters aim to address.

Chapter 2 begins by reviewing Acemoglu and Johnson
(2007), a widely cited paper in which the authors propose
the unprecedented view that health improvements have
negative effect on income growth, using a special instru-
mental variable. However, through this review of their
methodology, I identified and prove its invalidity. More
importantly, this chapter constructs a new instrumental
variable to address this problem, yielding statistically sig-
nificant results that show a positive effect of health on
income growth.

Chapter 3 explores the role of health investment
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across different periods of human history by developing
two macroeconomic models. Specifically, the first model
provides an effective mechanism to explain the dynamic
relationship between health investment, population, and
production during the transition from hunting-gathering to
agriculture in early human history. This model offers a
compelling explanation for a counterintuitive historical
phenomenon: while early agriculture adversely affects
health level, the agricultural sector ultimately replaced the
hunting-gathering sector. The second model develops a
detailed depiction of the role health played in economic
development and demographic dynamics during the later
period when agricultural technology had become more
advanced. These two models show that the mechanisms
by which health operates on economic development vary
across historical periods.

Chapter 4 develops a more straightforward and
concise game-theory model to examine modern families’
fertility choices. By incorporating the empirical-evidence-
suggesting assumption that women are averse to
childbearing, the model concludes that the rise in women’s
social status is the key driver of low fertility rates in devel-
oped countries. This framework also effectively explains
why some less developed countries with relatively high
gender equality also face low fertility issues.

As Chapter 5 summarized, this study provides new
empirical evidence and novel mechanisms to interpret
currently controversial or unexplained economic phenom-
ena by revisiting the relationship between health,
economic growth, and population. Specifically, I first
present empirical evidence demonstrating the positive
effects of health on economic growth, utilizing a unique
instrumental variable. Next, I construct macroeconomic
models to explore the dynamic interactions among eco-
nomic growth, population, and health during the early
stages of human development, highlighting how the roles
of health varied across different historical periods. Finally,
using a game theory model, I identify the rising economic
status of women as the underlying cause of low fertility

rates in modern developed countries.
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FAFHCEE  Essays on Cultural Evolution and

Divergences
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The Industrial Revolution is an unprecedented milestone
in human history. For the first time, sustained economic
growth was achieved, marking a significant divergence
between the West and the East. This achievement was
not a matter of chance, but was the result of deep, underly-
ing factors. This thesis examines the origins of the
Industrial Revolution and the west-east divergence
through the lens of cultural transmission mechanisms and
the unified growth framework.

Chapter 1 introduces the research background and
key literature relevant to this thesis, providing the founda-
tion for the analysis that follows.

Chapter 2 explores the theory of cultural evolution
and briefly reviews its methodological approaches.

Chapter 3 examines how public infrastructure and
cultural transmission shaped the divergent trajectories of
culture, political structures and technological growth
between China and European nations. The analysis high-
lights the initial environmental conditions played a key
role in this divergence: in China, large-scale agricultural
infrastructure generated substantial benefits, reinforcing
centralization and fostering a collectivist culture. In con-
trast, early decentralization in Europe allowed an
individualistic culture to flourish. This individualism ini-
tially constrained technological growth but later spurred
it, enabling technology to become a crucial pillar sup-
porting centralization and the Industrial Revolution in
advanced stages of development. In addition, the chapter
argues that variations in population size and the benevo-
lence of rulers influenced the development paths of
societies.

Chapter 4 shifts the focus to Europe and examines
the ‘Little Divergence’ from the Middle Ages to the
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pre-Industrial Revolution. Northwestern Europe exhib-
ited distinctive demographic, wage, institutional, and
cultural features, such as the European Marriage Pattern
(EMP) and higher real wages, compared to other European
regions. These differences can be traced back to the Black
Death, which had a more severe impact on Northwestern
Europe, leading to significant labor shortages and a cul-
tural shift towards the EMP. This shift supported higher
wages and lower fertility rates. We argue that the differ-
ential impact of the Black Death was crucial in shaping the
Little Divergence. We also discuss how the serfdom
system in Eastern Europe and advances in printing tech-
nology in Western Europe facilitated this divergence.

Chapter 5 extends the analysis to the two Industrial
Revolutions, presenting an evolutionary framework to
explain the Industrial Revolution and Britain’s relative
economic stagnation during the Victorian era compared to
its continental rivals. The model distinguishes between
individuals who prioritize the quality over the quantity of
offspring, and includes three sectors of production: tradi-
tional, low-skilled, and high-skilled. During the Malthusian
era, individuals focusing on quality achieved higher fertil-
ity rates. Once their proportion surpassed a critical
threshold, low-skilled modern production became viable.
However, as the low-skilled sector expanded, individuals
favoring quantity of offspring gained an evolutionary
advantage, leading to a stagnation equilibrium. This stag-
nation could have been avoided if high-skilled production
and educational reforms had become profitable earlier.
The model offers a novel explanation of Britain’s economic
challenges in the Victorian era, highlighting the critical
role of education in overcoming stagnation and facilitating
the transition from low-skilled to high-skilled production.
Beyond human capital, the analysis also emphasizes that
reducing cultural resistance to ‘good’ culture is crucial for
fostering further economic development.

Chapter 6 concludes the thesis by summarizing its

findings and suggesting directions for future research.

RNBEEDEE
FA W ER
A SCIARE | BIAT MRS
R /hEE B

ARESIE WIH ORI 2R R ORI L Z 0
WHNZEZZIERNRE LTS, BT VT I12%



A 6 SR SZEN A S

BREG TR 22 FERERY R 232K Ly [IRRE IS R P
TH AL, BFEREO LB E) LT & 2ZER
FRFEIEH LTwbe WFECIE. B rReis Bl €
TNV ERMHH LT, ik CRL 2 BHERENT — 8
HEUIA DAL % ELET D, 1 BThRITIIER L
Va—L., $2ETRHXOUMWEROBE 25
LHEALDBFRN 7 L — 2T — 7 # B3l LT 5,

B3ETIE, KINE hE e [R5 % HlE & sefe
DI T T ZADEHHIT LTV D, ET VI LIUR,
P ECIROR B A AL I o TR B s LR HE AR & 45T
FALDOM TR 2L L 72— J5, BRIV Cld it )5 554
AN FEFRH AL L, EESERE AL < BT
V2 L7 BREEASRERL S 7z RBEOEEREMNE, [X
G ] AR B THRERE NS b L T & 7 Brh A
&AL D ZER I OAEAEH % BRI E U T 5 1S
HbHo TOWMIZ, W7 VT LM DOFEREE DR
EHFEST S ETH - RE R L T 5,

BA4TTIE, -0y S RESEERE (EMP) ©oHC
BALA = AL EHRETLVTHON LTS, ZOFE
TV, EEERTET THF 2 Bisfr1n o EMP 25 A
2@ L CEe LAZMKRL, & 512 EMP %k
TAIEBE R T Bz X . BIRoOsEN X
D GEANZZS 720003 — 1 v o823, EMP o3 be 5E &
FHEFFL, B3 —0 v NIHA L TEEYEG~DEZ
BV 7z fE (Uhorik) AR S 5. REOF LR
. ERO < v AR A TTEYEEE 7OV C UL B A
7257 EMP Lo B ES 2. AURIHOBE
TV TS THGIICERL L2812 H %,

%5 # X, Galor O — I EMGHE HWT, HIK
FEEREFIIBIIAAL XY ZOBROERZEEL TV
%o HERET VI, B—RERE T OBMILEIE R A
WEARZLEL L sdo 2720, RN EEN G %%
B L72A ¥ ATAWERELENOBHRMMET L, —
Fe E—RHEAIIENT 720, R4V 2-TA
WEARDER 2T 52 EATE, AERERXD
BECREERGE) - F T2 Lo/ 8%
LICLTWhD, ORI, 4 F) ADEEE G
R L LCoMmTidR <, BREERGTOEN
IHERMEZ Y TTWD T, RO & 1E5 5 80
FRMELTWAD, HE6ETIE, MIERREZENL. &
BOWMFEOHAEEZ R LTS,

PDED Xz, KoM ERIZHATH Y.
AR SE, EVKR X DIRE S N5 [Essays
on Cultural Evolution and Divergences] % i+ (&%
Z) OFENERSTHMETLE2DOLRD L,

i LA

LA BRI AL G-

o F o T2

FfofE Wt (RiER)

B5OEAR A7 4 3 H25H

AR SCEH  HAENZ 3B B M) KT o 5T
—HHORY T L RET 2 & L
“’C_
RXABRDEES

AROFEIZ, A HAICB T 215Kl R
EHONMITHIEICH D, EHHALEZITBVT,
AEtl e kEE OB & T, RIIEEVBoOR® %
BYREEBEMTH Y FHREEIRE WSS
LEEBIT, BHEHE L THYZEHT 12 H -
2o THETHUTSTH B RICKTHICOWTHE
BRIWFREEMA 2 INTEL—FH T, HAIIBIT A KT
BOBEIANLLER TV S, TR0 ) iz K
PR ORI S & 5D Tid R L M oMk
TG ML T, KWEDHIMEER S & & H I,
iniin iR INESI YRR EIOE 75 J R R/ e R/
BETH L. AETIE. HKEPHENTRYFELFIAL
THLBERKREZ G L. TR T2 5HNTH T
FIESNTWAERIZER LT, it D A0 KT
DHY w2 HHT 5o

1 FETIE, 19 B U 2 3O KT & R ETT
WZHEH LT 7R BT B Rk o WG [# 7,
ORI | OFEZAL, HEIT OKMEBORE & ¥ A % e
L7zo #5112, BTl Rk KR T s h,
EMM ORISR L UCHPNRIGZRE L2 &, K
AP (I 2tk LR TG 25, BReko
#idr, FHRANOHK - EHEKROMHE. SEEMRM OB
FHOZERWLNII L. 212, KUFIZE S
BRI | DFEFMEI, HORE SMHITRE L2 £, H
KEWBIT 5 LRWHEE L, KB HENICBT 5
KOWFH I A P EHIR L7222 . MBI B T Bk
G DEAZ AL T 8 1E 2 K Y PAlitE O T % 12
HL72Z EZR L7z T2, HBFTORG AN, *
MEOREMHRZKS & & B2, RARWICITHREA
KUTHG | 2R L -2 L 2 L7z, 312, 191t
A OWIT 1L W IE 2 R E)FAMAE OMERF & ) S
WnF L Mol & B, AR & v ) 3RAT
ShanE AT, R TIGECR % B L7z L3Pl L 72,



7t

[ =

28T HIITICBWCERE (BRME) %
FUH L 723 B80S 1 A3 b, KIS FE L %
5, KM IThbILTWwWiZ e 25N L7,
B, RIEZE—RICBI LA RBROIS 250 L
T MBS B 52558 ) OAFAE, D F ) HEBEIG 0
WHEME 2R L72e LedSo T WP A (RS
KEB) ZEE L CTwWiz—05 T MG oE T
PR R BB | D5EAE LTz 55 2.2, M OB [HH]
WZHHMAERGNER LT, S s & Sk
Do, EERFHHEAEL TV EZPSNIILD
AT COWMBMENIBIT 3 EEYHF 25, LEH
EHIGE L LT, ko ziic L2 %
/i L72e 720 WEIHANCE, TG oA ] ok
1. HISRIRI D 58 D23 o 7225, FEERITIERIR
N X B RICKHIG OIRENH > -2 L BR LTz 6
313, IS EREFE 2 T[RRI AERRSCRAI S R
—fF] ZMETL T, KA SOMBIREBEL, Ho
KA % BEXICFE S, 22BN I X A HIEEAY
LD E LD KRB EZHS ML
720 TOWRITIE. KRR X 205 2 IS TEHROE
N, EELEMGREE I LTk B 5 2 &
=ML 72,

EI3F T, KUFOBHEEL S LR W EE
DOMEIZEE L, W28 5 K FLE 0 — el %
LOMETH 722 2R T L EBIT, FETHAL
T HE 2 RE Lze B 110, BMEICBT 5Ky
FhEDOMEIPHIRTH o722 & FEBIKRThE
MEAIEAE LTz 2 by B TR Z I 2T
THRYPHEREF LR LTV Z L ZR L H2
12y HEOKRY FR s 2 EANARE L7k R, F
EOFFIIE. MR HELOREWE 2 H D . 18204
RLEO Wil F5- & EAREIR O B2 5722 &L &
KAMMASKYFAEEDAL Vv T4 T ol b %
TR L7ze T 720 RT3k Y) PR G R
BN, HRELFTE S0 iUl 005 1HiE%
HOEIEE L L, BERYFOFRRE L bk
i3, MW ORMEIC X B A7) —= v ZikRED —
W EERAF L 2L Lz, 2T,
IR TFORAE., R#i kY Tz FRE LT
BY. KOFORMEMEICIEBED 27 H M Eo 7z &
S L 720

BATETIE, FEITBT 2R TR L FRITIC
MbLBEXEAL, TORENREDLHIEH S
TW2DPIZOWTHGE 24T o 720 8B 112, TR,
K Fowdk (HE. Bidk. R L <. [EE

H91%%  fE5 - 6 &Py

_88_

2D 2T KYFo [FE] (F5AT) 2 HET
HolZb®R L7z, ZLT HiE, RUToRE
B ZH LT KT AN OWHER 2 #ET 2 0H %
53, BRLAKRYFoifELE ART 52 LT,
ER LSO L8 L2 5212, R T-0#k
JRAS, KU TFORERRICB VT BT FRBE -
TWwzZ &, HLACKRETF oM Jon % I35 561213,
A RO 7201 ND B D H—Hfb L Tz 2
LaRRLT, RYFNEAN % AMEES & L C oMl
EA Y 2 A OB R 2 A HIR 2 FEH AR T
W kR L 72, 85310, KRUT-o8m (k-
G - AR D AR & WIEATIE. REITFATREA ORER)
LWV EDBEBTHY ., MilE. Az ik LTk
FHHR OB UF EEDLZ ET, HAILBT Bk
YTFHEOEMZHRIEL L & LTz L3l L7z,
5T, HFEOKRYT L HFEL ORI OBMLRIC
DWTHMZIT 72, 112, B X B RYT0lE
ENHERENZ D, L RUFRTNCBIT S
RN T L — Y —CThoZ L 2IH LI 2ok
YIFEEIC X 2R, S LoRet 2 L2133 T
Hbo 210 CRBRIBROREEN S, KUFD
ZHL 2K, EHOFEREZ S0 Lz RK TR,
KM B LR FORH 2T o T E 2
S5hb, ZLT, IIHNETIE, 1876 (BB 9) FEofk
LG F TSRO K FE LR GE L CTunize F 720
ERRORE D S BRSO BB LD S 2
Loz, EEROBEDFELLD, DT T v AGE
BBZWEIC L, BB TORBZRINL L2 E
ZOND, DHEROFFL, RIFIHEZEIE %
HERAZFML, 2B — ARG ZEILZE W
VAT FRE A TH Y, L2 ¥ —DF
TA NI T —BORITAKE DO W LB L 72,
Db, AROEBNZ, 45112, thiekiis & i
Jikis oML 2 RA 2T H B T RICK
Vil B & 2 B G AariET i & LT RE L 72—
T WHRTHICIEEL OB L LTok
HB2Sd o 720 IT, HIPRITHHT BT 2 K E)FHG
B AN OWEL, KWL Ll T 25— T, R
O & v o 22T ADSH Y J7i2id, KK & 1d R
7 B BOR OB, MEAMESHFE L7z T LT, Bk
WiD0H ) FiconwTh, KIKEIFRLE-TEY, M
FHIZBWTHEEEH -2 EZONDL, 212,
Kiid & AT #ERE e Ob ) TR ZMICH
bo WATIS % MATHI 2L 2 BAHA L LT A,
FIE 7 KRG PRSI R ST OGN EE TH - 72 2



A 6 SR SZEN A S

LRBRWL7z. T, X 2RO TFETEOHFH
5, HEEAENL T L =X —TH o722 &EH) 2228
btz #5312, W RESFTOKE % 5 < EHfi L7z
2B 5o KREFRKMEL, HNTHFIKRYF 251
S DL BE Z G, BT O PR AR R 1T R B
ThY. NxDEFHEELZAHETH o 7z LAERT
720

RYEEDEE

AT IR OKER
[Z1 S R
A AR N

ARFid, B2 NS, T HACBT K
HHDOADZ AL E, 22T SN TV kYT
FRERMWI L, KIE L &3 B ip iy & i N
i & oItER, B X OB B KL TF0 L mhiE
ELTOMifi & A 2 ERTHIEEHWE LT,

BARI 2 oMk i, T o 3 MICERN I E, 8
112, M5 RT3 ok 2 Rk Ik ed
LI D Y . KU T ORENCIE, HEANDHCK,
EEAM L EoWEEE biibo Twiz, T2 fAND
Kl % 2258 SR HMMRE LTy KA O BB
ENsz, 212, KRBT KYUTFORENZ, &
X o TH#ES R TV, 312, Mz
KMEAKYTFOBEE X7 ) —= v 7§ b EkfE %2 B
7oLy RERETADENE I LB b 384T 217
WV, RO TWz, it REOWmHE %
o712, WAL SHEEOXFZEMY DR E, &
SHlOMEZ FHEbETni,

ZDIEFH, BEHERED SRS OEE TICE
LUEEMETIC BV TH, ARk, B L ok
FRASKT S B2 - 353 - FEHNRY)IFRMEHLTED .,
ZFDFEREZBERIR & v ) —HROK D 5
LA LTWw5b,

REGLOFEMBE WL 85 112, IR SCHEmk
OFBOLARR TSR], DLERsE) SokE 2 &
O—WERZE L7 H B, 210, HEL VD
SV H A H R O FERER LRI L 7282 %
85 312, KRBT & 2 KRMEERLBERE. RUFOIAT -
FEH - Ul A Wl U 1R O, €0k -
T2 ANy YOFAERBR LI LT, it
DI TTRTTH I SE % JE S B AT o —Ff & L Lo
F72 5 H b,

K Leke LT, ko By oENI-—KEFR
23D B GERMGE R U Cy MAIN 25 M % HARR

AR

_89_

i LA

- YRR A S B ICETILTBY . Z
DFRAOEIEFH FHETE 2, VXD, R
B, MR SR S N2 THAE#
2B B K 050 — HE O KT & k&P &
il LT—] 2t (BF%) OFMERST5IC
HTHHDERD B,

AN S NS VR e

Wl F T
F AL o B
B5-0EHRH
A ER S H

PRV 4529375

A GREUES)

M 743 H25H

TR SRR DD EU SRl & —
WMATALE EU &fly A5 A

RXABDEES

AWgeiL, RESRER - 2 — o BEEHERDED
WRINTEA (EU) 2890 LT B SR & OB D #12
HHL. SRl D EU SRk 4 o &30 .
FERELEIZOWT, HAROBLLY SRR S
MPCTHIEEFAMELTWD,

2000401 - LIRE IS 5828 L2 i R e Rl e bk & 2 — 1
PSS ERE, imas L OmEma s 12 L2 EU
AT U CHEm LW E MEMN TSNS, EUD4S
B a 2 L, RAERRANC X 2 EU &l & 0H
7 REEBOFEANZ DO W TR E Wz EU &Rl —
AT D RELITREZZ. TORRAPFERL 72
SEfEELE,. EU Tk A 2 Mk k32 &1
IoTZonRzXY ., £&R5EHTH EU &R — ¥
AT OBELRFMEEE (EMU) oFR(LICIT 7
YHEZ LT3 2. RIS S DTN %
Hig B ) MlA 17> Twde AiFZEIL. IR
SREHE LR D AW ICH 5T B SR AICO W
T ZOHERR MM ERR% TR 25 2 LICKH
L. SRl LLRE O Sl & OB & FRE, St s A
T ADEALL Z DRI DO WTEE LT,

81T, MERfER IR EU SRl & O %
BIZOWT, ZORBWEMDEF 22D, REHE
BILOGHIY AT 20882088 5 2 & 2 ilAi7,
R SR LIRS, EU TR RS ORIy T,
FERERTIE B & OEHER BB ORI BT B H A o itk
. FEomt - BEZEUTEBLTVWLZ LW



Fi

[ =
LN L7ze Fzy iHG - BEHE OMEE L
0. 2-uiRfboUERICIE, SR A OmIRICH
DL DR, SR AEICHEE LIRS HEEH S L
I L7z IR ERERRDIFEO EU &Rl 2 7 412
RSN BZLREMIZOWT, BeEmET 2D &1
G BT L2 R. REtGRE o84 - THEeICB
FAHEDE Y 27, REOEGFEIBIT LR
Btk Y = 7R, BTG oWR, $4T0NT
Ay — b OWETEAL, Ny 7P OB & ST
M OMEKZFEFE L 720

B2FTIE, U T VIRFETR G ORE L ED
] % A7z Hi—Z— o R (SEPA) DI &
Y. EUBNTIZHEEEIC L 52— 0l TORFEA
WIBEMICHAS Ly 720 s — A ICBIT 2 3R
DL LD 722 & Ty N 7 — Vi
DI ENTZE2HLNI L, D9 B, SEPA
74—y bOHRIA - 1 LOEA L &5 T,
B ORI X 0 RS % D 28 & bR S N
Z O, 20104E LU, EU @) 7 — L i ilisy T,
P — © AEE OB & PeiE T EOR O AL
MR, HEEDR T o722 L ZW ST Lz, Ml
) 7= VIFET SR A ORIKINEN R L L CHEemEC
X BPFETEOFEIKRICLY, EUKED) 57—
PHEFEDMATIEL22oH 5 2 L MR L 72,
B3R TIE. —MOERIGEH L 2 0B OFGUTHIRE
Boml - A, SRGEHEEZO EUSITEICH 25
L7 OWT, HASUTORE RGN T X3 —
b, PEEE D EICHL NPT AT L AT, PL—
T4 Y TEBEEETIFEmM L (Gl %
FED TV TR D —ERFATIZ, SRATBIHIE & oo
PEATOY A7 F— 7 NAEH L7z 2 & ¢, b4
AEREDUE, (ZRNERITER T 2 b b HRER~O ¥
T IHHEATVD Z EFPSPIC L7z, M5, FHiik
DIEF] &R0 % JEF 9 2 R HBRERATERM~EH L
T REUTIZ, SREHDBER SN MER~—Y v 0
BAAIEIC £ ) . ERAERER L T 2 L RS
M L7z ThUE. EU SUTHEMEEFIBREE LK) 2
7 TOMPRIMIIN A, ALY ToBS ML
LDFEROETICHIML TV Z EAURIBE N5,
FATETIR, FRlao ;v AV 2A0FRFNK ((Ba
WJe3E1) 2 7 B 7280 D—IF 5 (SURE) | &
LS TR EU) 0B84 %2 ET 5L FATE
N7z EUIZOWT, ZOH L SRS ICL > TD
BROMY 2 kA7, EU MR, EU MBz AH
BICH R T 272012387 L. ToEHORES EUH

H91%%  fE5 - 6 &Py

_90_

YOI ETHY, Lo THERHEGDRILE &
BT T 2 BIRE & Ho7o 3 2 L IR L 720 SRS
DEFEE LT, ME DI 2MED 5. EUMIEA
ST BT ARy F e — 2 & L TMERE 2R L
Zmn—7, mEAIE Y EBFOBE&HRET A N EREHK L.
ZI) A 7 DSEFEAL 2 BV 722 L 2552 L7z,
5 ITIE, MRAERfERRLE, EUSH Y 2T A
TIRLTWE ) YNy 7 EHMoRENIEH LoD,
EU Z88AE & BLY) #LA T 2 BANHIT AL (B4
T ] (CMU) OFEB FEERRREIC D W TG
T ATz WRERAEREDEO EU BT3B
ERLTWE o0, BRNEEO KX, £EEO
TR - EtEoE», HEEO—oOREEICE
MARHDHZEZWEDIT LT )i, EUD S YNy
7 EMNLEAFEZ OB A RS TS 50D, EUK
KNTHORE - MAICHML TS L5 VwElnwZ &
WS L7ze CMU IE— &AL 72/ X 238
BATIG O 2 RATB Y . TG omEILeT
WA ¥ 7 5 O - BRI TH & ke & FRA L 72
AT 2B FIRIE L 2

D EOEGZ BT 2. R X Oz RO ) 7R o
SRICA R LA 2 7, R R & 2k
2. UP O EU &k o 5T H % KRR & AR E
B O WA ORI — @R L 72 o i~ &
L7z, BB, ERMAEOWMIE— 3 hbb &/ —
Y2 A %l U 72 SR M ok N sig - TR o
PRAEN & B HF4A] - FEBOMAIE — 1%, R4
ARG LU D B L Tw b, RERGERDE, EU®
SRS IIBE I N205, BRI EGOTERD 20121,
HBLE L OBENERENT WS, i), EUN®
&y AT LTI, REEGHRDIRE, —384Ro
BV TEREE OSSR S NS, 2L, 48
A% W7o 72D Sz EU M—3KR2 08, &
DREEW E LTINS EONEE b-b Lzl L
ZRBLTEY, EUERLY A7 2B OIFHE LT
BTE %,

RNERDEE
FAE AW G
AOCHARE (B K —0
HIAE A E—RR

FIZ. 2008 4E D i R AREHELIFED EU - (BRI
A ICBT B ARG OWT, B - BRBE NS
W - BRI L oo, EUKAERE &Y 27 4
WMOBENST 7 —FF 52 LT, EU &R A O



A 6 SR SZEN A S

B3 5 & FELE N NI EU ¥ 2 7 A O BURIER 12D
WTRAIICERZEZIT-> T\,

AL OEHRELT, UTOEERRITHLI ENTE
bo HE 1T, ) T VPFETHICEB VT, EUIL, 2010
AEDARE, SEPA (—2—u ey ia) BI85 ks
P — ¥ RIBA % E R MR CHIAT L7 S, ik -
BERRAFICBNTHREPRECHEREL, E512Fh
ANRY ST & A S SR 11N 2 ok 11 ANV N v 11 470K ol N
FTRUDDOHDHILEZWHLNII L7, F213, HH
S faik & 2 — o PEBOGE B G LLRE O — o) Rl
- BB A U T, EU OFUTENEFINA % 6l
L LEHIPUTR IS ZOE VR A BTV 2 IS &
2od, KEABEE T AR EE S, EUBHNT
AT OB D b ENTwDH 2 EEH S
P L7z 8312, au FEEIs TRITE N EU
AN wAl ) ENC B 2R A 7 SR L& Bk L
70k 63, EUMBRAE~ND#EZY Y [ { BEfE
HoboTharHEHMLTWD, Tl
LT3, MREBGEHEEZD R — 254 7 2A3RHEIh
b0, A v 7 7 OEMIEEEZEL TS D
EERBHLTY A,

SR E UTARGSCIE. 20084F O it & fa b LARE
EU &R A OFEM L REICOWTHH L. &51C
RO A TSN AR Y AT 212 B W T a0 I
FAELTVWBEIEZRT I EHRI LTS, T
FLEYAREBDTND ) YNy 2 &Rl (NBFID)
DI ERTTHZ BT BMBEMNFEICEH L TE—Fo
ISR S N 225, TS DI ARR L OAME %245
) bOTERL, SHERTREFEIET 5,

PLEOBHICE Y. AR SCAS IR TETINL D
P S NG TR ERER DO EU Sl —
ML E EU S Y 27 4] 214 (BiFY) 0%
MERELGTHICMET DD LED L,

_91_

i LA

S R PR ARz e

wm s F T
5 o) Fi M
B DEAH
A e SCE H

REFH 552045

A CREvEe)

417 4E 3 H25H

FAR MR ORRE A% — b
Ty T TAYRATAIBITLERY
Fr— - FYEYLOEEITHICE
5 % FLAELNTSE

MYXABRDEES

AE =T v TIZEAREEI AT RV —E
A RIEIHREET 27200 TR L B EM % Mg
D763 ehn, HBIGTEILO KA SN b 2w
BEELRDODI Y AT L OREEIKD 5T
Wb, TIVATAEEKT H720121F, H LR
iz LA M T RE, Zhzitohi iz bV v —F
DA, Rt AFLE o REME R A BT
7Y —DBUETH L, KifjE. ZoR TRy
Frx— - FrEFNV (VC) IZHEHT %, VCIZY A~
TA—DFERMHH L LT TR, AV
TRV, AY— T v TOREMBANT 7L AT LI
DML RbZ NS, VCIZAY— T v 7 -
AVATANICBWCIROEE LT 75 —Th b,

F72, VCIXZ 0 L) R#lx B cR-To T
B MDOVC LY I — MERBELTAT— T Y
TEIBET A, TOMMIE, HIMTAY -7 v 7
WEZTHDOTIE R KD VC 233 F L THE % AT
) ET, HITIIRETE WX ) RS A
LDAYITN Y THITADE VSR D BH 5T
Hbe LPLENL, Y rIFr—MI—EHlEINS
ERBETHDDOTIZAR L, ZORPEUIHEN SN 554
Rehd, Lo T, VC2MED VC L DR E & D
LB R D0 L VI ITHFEMZH S 22T 5
ZEIF A= T T AV AT LADOREIIB N
TEETH S,

AEfFEIE, AF—=b Ty 7 - ZAV AT AIIBITS
VCOY»Ir— MEEIZM LT, VC RO RO
EXNRIIHNT B0 TN T TOMBRMBERm T, i
8= b= b LCEIRT 25 & v o 72 BRI of 4
R, M SN HEE /R EHT 212380 L)1
FTIULT L VDD E Vo 72BRED /N F 2 AT DN T
WIFEAENTEL—F T, ZOMHITOWT oI



Fi

[ =
MEINTI ol ) RELD L,

AR D & 9 R BEPFAET 2 H K & LT,
TR DSE L7 2 R YEET 5 2 EDSHEL & &A%
Fohd, %5, FIAIZIFAMERET 547 >~
ADYE, TDEIRT IAT YV ARWET LI LI
DVWTHREITLAYY — AR ETARKLTH., Y
THIELERARINIL Ve ZORT, RHICHET S
MR T — 52y PERETHZ LIIEETH - 72
CHIH LTARBIZETIZ, A= T v T~DY Y
= MG L) BIG ARSI RITESZ LT R
DRFEE V) EE SRS 5 Z LD WEEIC R 5,

AR %2, VCHoY ¥V 7r— gL
WO BIREFRICLTHOMT BT LIS LD A%
KOMVIZEZ 5o

HE—12, TR = b7 v FITHEEL TV VC
HX— b F— L OBIRERE L7236, e STz VC
FED X HIATEIT 5D

B, BHIEAT— b T v D87 =< v AU
LT, EDX)LEBEEGZLDD,

CHIZED, VCMod VC & DfRE ED X H 1%
IEEL2ONECHITHFEIEZPFSHIITT LI LT,
AT = T v T TAVATLDRRBICHGTHI &
NHWTH %,

BLESCOMRIZKROBEY TH S, F1ETIE, K
WFFEASR 4 &3 B LR MEERIC O W THERT %,
2T, T 2 BTIFEDO L ¥ 2 — %47
Jo TNFE TOMTETIL, MESUTIATHIE B3 20
e A L E BRI OFATER & TR 2
TAHWEDS TR EVWI EEZP ST 5, RIS
0. AWZECTIY T —FFx v TEREET D,
B 3TTIE, RIS HRETLIAVTFAITH
By A= Ty T s TAVATFAIOWTHEHT 5,
F5, KRR BIAR O 12D W T ORFZE & W 9 AFgE
OWRMRERE L B2, LMD S b AR X
WYL ERDSH L L E2HHT 5, KIZ, AF— 1
Ty VAT ANICED L) BN H Y. M
N ED X9 LBRDPREE I N TV D0, 722D
T, VC I OBRICIERT 2 E#£2RT,
HATTIE, AFETHAA LT = R=2TH 5,
Crunchbase 7 — 7 JWE TR0 7 — 7 D4FEICOWT
T A, ZHIZXD, VCIZKBAY =7 v 7
DB T 57— #1122\, Crunchbase 1% F %%
WaEAN—LTWEI LERT 5,

AL B AR I TALAE B ICA R L T 2 B0 HES %

H91%%  fE5 - 6 &Py

_92_

AR E s, S cERsEEE 2GR B E
HLEBEREMTH D, LT, AF—=+T v TN
VCHHEEHET 2HEIE, VCLORBEIHEICH
%o £ T, FH5ETIX. VC MOBBRORNZD
%o VC OFEATEING 2 5 BICDO VT, BFHOB
M S5Md %,

VC Mo BRomMIE, ¥ >V — 25 Ve
M~DFEBELLEBHIZ, ZAF—FT7 v TRANOEE LN
I, i) OB E AT, €T, H6ETIL.
VC HOBBROMMENA S — T v TD8T 5 —<
ANEG 2 BEBIZOWTHNT 5,

BTETIE, EORMVE6HEOMmETLDL L
EDIT, 2 THELLV Y —F Xy v FIZonT,
ED X IR LI miEwmT %o ALV TOR
HWERNOER, K=t 74U F~0iEH. BHOE
WMANOEH, Ay NI =2 D% 4 FI2XBEREADE
HARA5TH 5 &) AT BT 2 30EIZ O »
Ty AWZEOHBKZ R T %0

RYEENDEE

FA& AR fEl
FUE S N A
Bl RE R

AF— R T v T LAYV ATFAIBITFERYF v —
Fr gL (LF, VO) IE, EEOREFAIEICBWV
TREZIFHZED TS, AFHXLIZ, THAF— b
Ty TAYATAIBIT S VC OREITE. HFC,
AR BIFR ORI IS B % TSR CTH b0 JLATHIZE
Lo¥y v 7E LT, MEEBERORESEICOWTIZS
ORI TON TV EDS, TOMMERIFEICHT 5
WZEIE+aThvZ LB L. AL TlE, VCIZ
I EEE (VY —1b) BHEAE LT, MRk
RO D 72 55 (o VC OFEATEI~O
WBEBERZZIZAY— T v THAOEE) %45
MTAZEEZHNELZDDOTH S,

R IFE7HZETHR STV, H1ETIE, K
AL OBRE L RIS O W TR, ARFIED HIW & E%
EFHOLPIILTWS, F2ETld, MM A Y b7 —
7 FREITZEOBIR L SEEZ L 2 — L, HHRF IR O
BRI R TII ICS A RDAA L L T B e %
B L, AFEOMED T Z WL TWb, EI3FE
TiE. Kl WNRETEASY— Ty 7 - Zav R
FAEZOWTHIHL, VCHBRY— Ty 7 2ay
AT ANTRITEELREHEHAL TS, H4E
Tl MW 57— % (Crunchbase) DHEEE & 4%

AR R

-
—



A 6 SR SZEN A S

PEIZOWTHII L, 7— 7 OfEH N & B4 Z2 /R LT
Wb, FEHEBIUHE 6 TIE, 2 Crunchbase @
F=FN=Z %ML, G 7H#HEEPEZEDELS
AENZBIT A VCIE (2010-20194F) Z 3512, 22
DEFIEEIT> TV b, FEHETIE, BEOI VY
r— M5 ORLERERIE. M VC OFFHI KT 2 &
12X o T, Mo VCITHEA T FRINATE) 2 o S BaRTT
WERTHIEPHS PR o7z, 72720, BFEVC D
%E (V—=FVCHh7+a—VCH) 1T DHHEEDE
WEEET AL, UG VC ) — F VC o¥EIwsE
N5 oD VC DATENC KR & RigBia 5.2 5 2 L8
HOENZ o7z BT, Y=FVCE74+u—-VCOD
BB OENDS, BLRITENC G- 2 2582 5 LT,
HOETIZ, UHVCOY yIr— bbb iBasA
F— bR T TDNRT7 53—V ARADOWERE 252
RSNz, 72720, BRI - 72t
VC 2B L 72243 VC & 3B L 7288 B0 ik 2 Fi o C
WAEE, BIUN FEZBNO VC AR L7243 VC
DFE ML TE DL IITEME N HMEDD 5
NG o e BT ETIIAMETHE SN AR E
5 & O BLEBIIIR T 5 HEK & SR OWFIEINE Z R
LTwb,

Kiwid, A7 =7y 7 - TaYAFHIIBITS
VCHEDY vV — MEEICE LT, VC B0 BRI
WRATTHEEZ SN L72DDOTH Y. KB BERG.
25— N7 v T, T3 Y A7 ABISED IR ICE R
THELDTH S,

VD EOBAERREI S, KA LZRSE, YEE
PG X D $R M S 7m0 [HLER I BIARFEE O i« A
F— b T v T ZAVATAIBIFERYF ¥ — -
Fy €S VOB T I ] it (&
HF) OEMNEEGTHIMHTE2H0LAD L,

_93_

i LA

BB G0

wm s F T
5 o) Fi M
B DEAH
A e SCE H

FEFH 5529575

A CREvEe)

SHIT74E 3 A25H
I—FRL— M HNF L RCBIT BN
EAORRE & RS 2%

RXABRDEES

AiXiE, I—=RL— b HINF ¥ R8T 5 HERE
TEOLMI 2T A L. PEEOBRE~DOEE
BEREWPSPICLEDDOTH b, AFHLiEs T THA
ICI D b TN EEREO KT — < %,
TI—FRL— I HINF Y AOBHADOHTEIL T 5,
RESCITKRE L SEHL L o T B, BE—E8 [ —
AL — b HNF ¥ RTBITFBNEEADOMEDT | (8
2B~ 3E) TIE, BUEMERZE L, FNF AL
BB & o 72 BREEIC B 1) B NEREE R o 7D
FREMEIC L7z, B TR AR E LToONES
BAICB T MG B4 B~ 6 %) Tid. FHINFZE
Al Uy REEEE oI & F USRS PO
BENCDOWTHER L7z, =3 [NEEA ORI
THME] GB7 B~ 9®) Tid, FEIEZEELE L,
WEPEE A O W & BB SN % B L 72,

W1IETIE, INTF LV AOMSEKRET AT V7 E
V74 OEPREE L. ZTomTONIRERORE
WZDWTHE L7z EBSHARCTH 2 NI A&
(IIA : The Institute of Internal Auditors) ® 3 54 ~ &
FI RIS, EHBomEE T I F YY) T 0
WO A ¥ — A THET L. WEBEARICIE, AL OF
NFYR) DT Ay )T 4 ONERHHLE (R
HEM) OT AT I TADRHEIEERHLNI
L7z

B2FETIE, I—FKRL— NN F 2 R8BI LHER
AR DA TS 2 P L 72, ARE T MERR K O 2
REMOBET 2B T 2. YHTEROBE LT A1) 7,
AXYR, FAY, 79, @E, HRIZBITSH
INF VAT AEZ T, Bl f£flia— e lo
R e R MBI L 720 B, OECD O AN F » X
B ICBT 25 2 AT 2. AARCEEICBY
% a—RL— FHNF 2 AREFORIRGH % 54T L
7o PIEREAS RIS oo H i O BRI A % IR 51 T
RLUAER, UBREROE L EIZ IR L — 7



Fi

I
NF VA - D= FOERLANVIZEELTWDLI LS
WS holze THRTHT Y FEY T 4 OMERD
B S PIREEADERED M H 5 LB ik L.
R OB R 2 o 5 2 & Ty FEM R NS
AN EICEHBTE %,

3T TIE, WERHIFREHIEE IO W T, HEOk
BWIZE 21T > T\ b, HARBOWNIBHR 7 L — 27—
7w L7z T HAR L E o g4 L i ke
D IBARE 247 T E O WIS RAR 2 - 72 RN DS,
Direct/Indirect Reporting } ONBE A 3EHSER D L XL
HMABEDLEOMEIZH LI E WL L7 FFICH
ROyt PR A58 45 B o I < B o 1)
FICHBL 2255 b, A3 F 2 A0l T =R
AT 2 PR R L TWb 2 LR E
Wil otz B, MEOHEL L2 2 EAKEZ
RARNCELE L, FEN % BARGEE oMk Lo 72
DITIE, BB BGOSR W L2 5
22 L7z,

HATETIZ, 3T 54T ¥ AKENI B B NERE:
HokEzZREL, EH¥ay 2 2ARRXEHOBEASF
B2l L7z IRFED I Y TITA4 T v ADFE 2 I
DEBRMNRIY AL, TR TORMREICHT
LERETV, NIERIIREEOHBEM SO
W Jih S RFEOEFEFICHML TWD 2 &2 5%
2L 72,

EHETIE, REEENERLTVAEY A7 KN
A7 EHMONEZEIL, £FICBIT 5 A 7 &G
FEINADITA VEFNVERES T THE L7 U
A 7 BRI B 2 PR A ORE % U L7z BT,
Nt ) 2 7 AR EERH R Lz, 2B, &
) 27 ERICBITANHERDOD 5 RELIZON
THMET L7z,

B TIZ, MW E= ) v OMEE R L7z
T MAD3 I Y EFIVERBRNE=Y Y > 7 - f
A - MRS T > 27 T Y ADBRICDOWTHE
LTWb, B, V7 MY 2 BRSHICBIT 28k
WE=%Y ¥ 7BEON Y A ZMERR L. FEE&H R
HWEBIZED X )IGEHATE 20T 2058 217-
TWwb, TIhbH, MEME=%1) »7OFEHITIL,
BB D DM LW B PEADS, ¥ AT A3
OREEE, HMHoEE L SLREM T 70 —F 1285
THLEDD D LD o T

7 TR, NEREEAIEE & NEREE A R 0 BIAR.
Z L TR AL A OB R IOV, mIHT
JexfTHo TV b, EHREONIBEATRMNHN LT ~

H91%%  fE5 - 6 &Py

_94_

r— NRAERITO, WET— & ORRGHT %47 - 724
B NIBEE AR AR O P IEAE W L B O K
B OREREE - R () - BERSErs07 1 —

RNy 7)) D3l bl WS Ro72 B,
PERES A L HE R A O EINIE, WEEADOBE~OR
WD B Z L DHEET & 72,

B8 TIE, BT7THONGEMEL R E 2. s
REFT) V7 2@ LT, WA a v Er vy —t¢
EARMMEDS, FIERERE O (AN,
WEIEBOFM, NEREEAE A O H M) 1SEE 5
ZAWERRH LT, 3T vy — L EREM LD
W5 I ENERO G, EE 52 TWwb, —H,
AT ML A QR B R K LTV D A, a e
FUY—IZE) TRV &, RENEOFMA R
ROFHI & B ORI & 4 B2 LTV B 2 ead
S5 720 FFIS, RENTOF ML, Bk
DNEH BB Z LD L 72,

FOWETIX, WHEAAMS TA) 9k L 72
CBOK 2015017 — % @ 5 H HARD LGB
% WNIBEEA DB MFEINIMAD 5 e IS I Lz,
KT OfE R, NEEAORE], PO FERME,
FKRN O I BRSNS S 7z, B, NEREER oK
il & NI AR D B EE SR AR HE OB I T L
TWbH I EPMGEETE 72,0

E103E TR, RRlK T TOSY - EHBNERE
LD, ROMY DBURR S 217> T b, 12, I—
RU— MFINF U A% S35 KR FERE LT,
PEREAEOHIC, PEBE A O TR 9 5 SRS
BOWMMRZ RHLT 5o I, WEBERILED
WA RHET S, 4 =12, Dual Reporting = 3 5,
BT, A SEARERIS A R IS ATHLRR (S BV TR
HLEAREZ L VIHT 2. BRI, HRONIBHK
BB EE L2 351) % Indirect Reporting D2 % ik L
MAEMEICBVTOHEHT 5,

WNBRENES

T AH EX
A KA B
A NI T
ARFLid, I—FRL— b HNF ¥ 2B 5 NERE
HEOBRE L RBEICOVWT, BRSO LITMEE L
Ea—L7Z92TC I—KL =1 INF 2205
NIRRT R EE, 2> 74 7 ¥ ZKHL U A 7%
HRFNC BT 2 NHRE R OAE DT R e, B X O
PN 2 0D B Y6 77 R0 AR s A 2 e 00 3657 P DS R B

AR



A 6 SR SZEN A S

HEORRCBILIITHEEL VS L) —F VT AT 3
VEBRELT, BLEER Y 2 ARV T IRV T EVS
RRDPEO AR ) —F A b & L2zl
78, BAEO PGS E G L U7 B RS A< E R
MEMRE SR (NEEAARS A OF—F X—2
(CBOK) #i{GH L7z 2 B &£2 B o725 0
Thhbo

FOCRAORER, RsCi2id, U T X ) 2 E
HRASHED BTz,

15 HZ WAL M Th b, NEREAE
BT B 2ENEIE A D e Ze iy I —R L — N NF
Y AIBU b NEREAOFIE L oOAED, BN
TREAASEIE T 2 4 2 BHE TV, BXO R
DI FEZ Z RRIHRE L, T2 81280,
FEREGIHT 00 72 O B 2 %2 Pl a2 N 003 Y 7 5K A C
Wb SHROETNIETLT I S5 BRI
2L T b T EITHEEVD IV,

2HBIE. T OHMETH S, FIHBERICES
AR D BB R H TR E RS X B KB A
(CBOK) OFHT— R—2A %, HOSEOMIEE L L
THO T L7295 58 2 B L T 3 CITHF
ZIRFDMIIE MO TB Y, EREM Rt I 2
=7 4 2 H{EH S NCEPBEILEDIFRIC R 2 WS
A

ImHIE, BENEKE EH~OA TV r—v 3
YTH Do AT— 7 FIVY =1 EHE S b NERE:
O R LT NERE A Sk 00 08 < B R N EREE A A
DA RAVET VY —=PED I ) ITHELH 2 T
LOD, FDOAH AN FEHRALLEIELTWb, £
LT, BEEAETHL AR LEEACEAREAL
FEZ), NHEERITEEETH L0 21, &Y
HIENFBEAO BN R BERET 2 LEDV D 5
728, AWFFEIENFBEA B 2 5.2 TV H EE LR
BEHSPIIL, =KL — M INF L AIIBITBHN
HEAREOR RN LRI L CHERA ¥ 7Y
r—varvkEhbzTtwnh,

DL EOFBARE RSO RiSCiAS I, BETIRE
DIBENTWML [T—=RL = ANF L RIZBITS
WEBEE A OBERE & IR 3 2098 %, P (RO
) O ERGTHIETAILDLERD S,

i LA



