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This thesis presents a collection of attempting to
examine the relationship of the interaction between
welfare stigma and household decision-making with
respect to participating in welfare policy by analysing
theoretical economic models from various views.

In the first chapter, I present the background, the
motivation and the survey of the related literature. I
explain standard labour supply model and previous
researches on welfare stigma. Then, I suggest their limi-
tations to explain actual states in the real world.

In the second chapter, I analyse the extended version
of statistical discrimination stigma model. The model was
developed by Besley and Coate (1992). There exist two
types in the model: the needy type and the non-needy
type. The needy type people cannot work even if they
hope to do. On the other hand, the non-needy type people
can work even if they want to do. Stigma cost is deter-
mined by the ratio of the non-needy type to the needy
type in recipients. In particular, they assumed that stigma
cost is a decreasing function with the ratio. Their results
indicated the occurrence of welfare fraud. However, the
needy type was assumed to take-up welfare regardless of
level of stigma cost. In general, people like needy type are
thought to be influenced by stigma in their decision-mak-
ings. Moreover, not taking-up welfare by needy type
corresponds to ‘ro-kyu’ which means not taking-up
welfare by eligible poor people. To solve these problems
and limitations in previous research, I extend the statisti-

cal stigma model to endogenise the decision-making
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process for the needy type. As a result, multiple equilib-
rium can occur: one equilibrium is ‘high stigma, serious
ro-kyu and restrained welfare fraud’ and the other is ‘low
stigma, restrained ro-kyu, serious welfare fraud’. Multiple
equilibria are likely to occur when the needy type’s elas-
ticity of stigma sensitiveness to the ratio of the needy
type to the non-needy type in the pool of recipients in
welfare benefit. The comparative static analysis indicates
that an increase in the benefit level is likely to reduce
take-up of welfare benefits in needy types. I demonstrate
this result through a simple equation, linking two types of
elasticity for needy and non-needy types: the needy type’s
elasticity of stigma sensitiveness to the ratio between
types in recipients and the non-needy type’s elasticity of
material utility to benefit level are sufficiently large.

The third chapter studies the stigma model of rela-
tive income. The model is similar to the taxpayer
resentment model (Besley and Coate, 1992) in the point
that non-recipients (workers, taxpayers or capitalists).
The model differs from Besley and Coate (1992)’s tax-
payer resentment model in that the stigmatisee can
become the stigmatiser. Moreover, we use relative
income mechanism to formulate stigma which is increas-
ing function with average of the ratio of benefit level to
each working wage. As a result, multiple equilibria can
occur, high stigma and low stigma, contrary to the propor-
tion of Besley and Coate (1992)’s model. It is because
there exists feedback effect. In the comparative static
analysis, the result indicates that the possibility that the
number of recipients declines in case of a negative macro-
economic shock since there exists the negative indirect
effect on recipients, which decreases in case of increase in
stigma from increased resentment due to a shift of
working income distribution.

The fourth chapter researches the aspiration enhanc-
ing role of the stigma created by low income and poverty.
I discuss the possibility that this stigma gives children an
incentive to seek an escape from poverty, and [ investigate
the mechanism of transmitting this stigma culture over
generations. In some cases, increased income inequality
immobilises family cultural capital, and social mobility is

constrained.
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The fifth chapter investigates the relationship
between benefit level and the beneficiary ratio in minimum
income guarantee program from the view of welfare
stigma using theoretical analysis and empirical evidence.
First, the theoretical study presents a simple stigma
model to consider household decision-making regarding
whether to work or take up welfare benefits. As a theo-
retical result, an equilibrium recipient ratio forms the
inverse U-shaped curve with respect to benefit level
when stigma cost is an increasing convex function with
benefit level. On the other hand, an equilibrium recipient
ratio appears to be the U-shaped function with benefit
level when stigma cost is an increasing concave function
with benefit level. Second, an empirical analysis is con-
ducted using OECD panel data to examine which case of
stigma is in keeping with the estimation result regarding
the relationship between benefit level and beneficiary
ratio. The empirical results are consistent with the case
that stigma cost is convex function with respect to benefit
level.

The final chapter concludes this thesis.
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The Renovation (Doimoi) reform launched in 1986
has dramatically transformed Vietnam’s war-torn
economy to be one of the fastest growing economies in
Asia with the growth rate of gross domestic product
(GDP) averaging 6.3 per cent per annum over the 2005-
2018 periods. This impressive economic performance
was largely attributable to the opening up of the economy
to foreign markets and investors. Foreign direct invest-
ment (FDI), and foreign trade, particularly exports, are
considered to be the key driving forces of economic
growth in Vietnam over the past few decades. However,
rapid export driven economic growth enhanced by large
investment inflows from abroad has come at cost. The
level of environmental pollution in Vietnam has increased
significantly as a result of high energy consumption and
economic growth over the past decades.

In this thesis, we firstly investigate the so called pol-
lution haven hypothesis (PHH); we then examine the
income — pollution nexus for industrial pollution emis-
sions at provincial level in Vietnam as well as examine the
impact of all economic sectors on waste emissions; and
finally, we observe the nexus between energy consump-
tion and economic growth at national and city level in
Vietnam. This thesis is organized into six chapters.

Chapter 1 provides research background by conduct-
ing a literature review. In addition, we present structure
of thesis, and the research objectives.

In the following chapter, we carefully evaluate the
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body of work on the current circumstance of Vietnamese
economy, FDI, environment and energy consumption. At
the same time, it reviews the extant literature, discusses
central findings and states the research questions of this
thesis.

Chapter 3 examines the relationship between FDI,
economic growth, and carbon dioxide (CO,) emissions in
Vietnam during the period 1988 — 2015 by applying the
autoregressive distributed lag (ARDL) approach. We find
that in the long-run, the causality relationship is found
among variables; GDP has a significantly positive impact
on CO, emission while FDI has a slightly negative effect.
However, in the short-run, the causality relationship
cannot be found for all variables. The results reveal that
pollution haven hypothesis does not exist in Vietnam
since FDI is good for environment in the long-run.

In Chapter 4, we investigate the relationship between
economic growth and industrial waste emissions in
Vietnam by using panel data for 63 provinces in Vietnam
between 2000 and 2013. In addition, we separate the
impact of state economic sector, non-state economic
sector and foreign investment economic sector on waste
emissions including gaseous, solid waste and liquid waste.
By applying two-way fixed effects and random effects
error component models, the results reveal that economic
development will induce more industrial pollution emis-
sions, that is, the net effect of economic growth on
environment quality is negative. Notably, the increase in
income induces more liquid waste than gaseous and solid
waste due to large amount of waste water discharged from
industrial zones, and manufacturing establishments
without properly treatment as well as the subsectors sig-
nificantly contributed in water pollution. In respect to the
impact of economic sectors on waste emissions, the
results suggest that state economic sector tended to have
relatively more high waste emissions in all kind of wastes,
and foreign investment economic sector also had rela-
tively high waste emissions in gaseous and liquid waste;
whereas the outcome for non-state sector is insignificant
in all kind of wastes.

The last empirical analysis is in Chapter 5. Here, we
examine the direction of causality and sign (in the panel
sense) between energy consumption including coal, oil,
and electricity and GDP for total 63 provinces in Vietnam

between 2000 and 2013. The results from our empirical
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tests show that there is a long-run equilibrium relation-
ship among the variables, and the majority of energy
consumption variables have a positive sign, indicating that
an increase in GDP would lead to a greater use of energy.
When turning to the city specific coefficients, the relation-
ship between energy consumption and GDP across
provinces is positive, and statistically significant; but it
changes slightly among cities due to the geography loca-
tion, population, and natural resources. This research
results suggest that energy consumption is not a limiting
factor for the Vietnam’s economic growth, and it implies
that the rise in energy prices can be a good opportunity for
the economy to promote substitution and technological
innovation.

From the Granger causality test, there is a short-run
unidirectional causal relationship running from GDP to
energy consumption. This implies that in the short-run,
economic growth leads to energy consumption in Vietnam,
and energy is only one of essential inputs to production in
Vietnam, supporting the conservation hypothesis.

Finally, Chapter 6 offers an integrated summary, the

contribution of thesis, and lays out the agenda for future

work.
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The thesis analyzes the economic development and
growth process of a set of countries and Japan from a dif-
ferent perspective. First, from a country perspective, we
will look into a phenomenon known as the “Middle-
Income Trap”, i.e., the problems that middle-income
countries face in their development path toward being a
high-income country. Second, we will analyze the devel-
opment process inside a country through the convergence

analysis among Japanese prefectures. In this respect, we



will not make a standard analysis of the convergence
based on absolute and relative convergences’ concepts; on
the contrary, we will analyze the convergence process
from two modern perspectives, the possibility to have
clubs of convergence and the effect of the space into the
convergence process.

In order to attain an accurate estimation, the thesis
uses econometric procedures developed in recent years.
In this sense, for the Middle-Income Trap analysis, we use
a Logit Panel Data model. For the clubs of convergence
analysis, we use a time series analysis and a clustering
method developed by Phillips and Sul (2007). Finally, for
the spatial effects into the convergence process, we use
Spatial Panel Data models with a modification of the algo-
rithm to identify the neighbors and the case of island-type
prefectures.

In the first analysis, the Middle-Income Trap, we find
as main evidence that external variables that are indepen-
dent of policymakers are also fundamental to explain the
probability to fall into the trap. Additionally, the relation-
ship that middle-income countries have with their
neighboring countries also affects their chances to fall into
the Middle-Income Trap.

For the second analysis, the clubs of convergence, we
do not find evidence of absolute or conditional conver-
gence, but we do for clubs of convergence, i.e., Japanese
prefectures do not convergence toward a unique develop-
ment path or to their own particular development path;
instead, those prefectures converge in groups toward a
unique steady-state. Specifically, we find evidence of two
clubs of convergence constituted by 40 and 5 prefectures,
respectively. Additionally, we show that Tokyo and Nara
are prefectures that seem to be disconnected from the
rest of the economy with particular patterns of
development.

In the third analysis, the spatial convergence process,
we find evidence that there is spatial behavior that might
affect the process of development across regions. In the
results, we show that there is a trade-off between the
spatial interaction of the prefectures and individual char-
acteristics in each prefecture. Additionally, we find
evidence of spatial convergence, and the speed of conver-
gence was overestimated under non-spatial models. The
results also support the idea that spatial interaction finds

its source in the covariates rather than the spatial effects
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of the prefectural GDP per capita.

The thesis allows us to establish certain policies
considerations in each chapter. For the Middle-Income
Trap, the vulnerability to external factors and the global-
ization process constitute a set of development challenges
and risks that countries need to face by implementing
domestic policies to reduce the negative impact of exter-
nal shocks over the probability to upgrade their income
status. For the clubs of convergence analysis for the
Japanese prefectures, the results suggest that prefectures
do not converge toward unique steady-state, but they do
in groups with similar structural conditions. This fact
indicates a group of prefectures, which shares the steady-
state, needs a certain kind of economic policies, while
other groups of prefectures require a differentiated set of
economic policies. Therefore, policymakers need to con-
sider that the development strategies and their
corresponding policies vary by prefectures. Lastly, for the
spatial economic convergence analysis, the thesis sug-
gests that policymakers need to consider the presence of
spatial interaction among prefectures and each policy
proposed at a national or local level will require a careful
analysis of the possible spillovers might cause over their
neighbors. For negative spillovers, policymakers will
need to create palliatives or compensation policies; on the
contrary, for the case of positive spillover, they will be able

to identify and promote them properly.
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Although developed countries such as those included
in the Kyoto Protocol Annex I have been striving to
reduce territorial CO, emissions, the emissions arising
from international trade have been rapidly increasing in
countries with lax environmental regulations with the
expansion of trade and the international fragmentation of
production. Peters ef al. (2011) demonstrated that CO,
emissions associated with international trade have
increased from 4.3 Gt in 1990 to 7.8 Gt in 2008. In reduc-
ing the global CO, emissions, developed countries need to
consider trade-induced emissions and effective coopera-
tion between developed and developing countries is
crucial in reducing CO, emissions through supply chain
engagement. In particular, in recent decades, a large part
of the value chains associated with the automotive indus-
try in developed countries such as Germany, has been
shifted overseas and thus automotive supply-chains have
contributed to the world economy. Thus, it can be said
that the automotive industry supply chain network is
complex and global. The manufacture of transport equip-
ment uses more indirect energy to produce chemical
products, metal products, and electricity across its supply
chain than directly onsite. The shift from conventional
gasoline-powered cars to the next generation of more
fuel-efficient vehicles, such as hybrid, electric and hydro-
gen vehicles, will reduce CO, emissions from the driving
phase. On the other hand, this shift will increase CO,
emissions in the production phase. Therefore, detecting
key ‘upstream’ sectors and inter-industry linkages is
crucial for reducing CO, emissions associated with the



automotive life-cycle. To the best of our knowledge, there
are few studies analyzing the life-cycle of CO, emissions
that focus on global automotive supply chains. This thesis
focused on the supply chain associated with final demand
for production in the “Transport Equipment” sector.
Identifying both the key sectors and linkages in supply
chain networks is important to advance negotiations for
climate mitigation, as it can help inform policy makers
about issues such as the transfer of greener technologies
and greener material procurement. Identifying key
sectors and linkages is nontrivial because of the complex-
ity of the global supply chain network. This thesis
develops methodologies for easily identifying key sectors
and the linkages of supply chains and identified key
sectors and clusters for effective reduction in CO, emis-
sion from the supply chain of transport equipment and
discussed the need for international coordination in the
relevant supply chains. This thesis comprises five
chapters.

Chapter 1 briefly provides research background,
research objectives, and contributions of this thesis. This
chapter illustrates how industries can reduce CO, emis-
sions through the global supply chain engagements. In
particular, this chapter points out that the automotive
industry constructs a dense and complex supply-chain
network associated with many upstream industries. It is
difficult to not only identify environmentally-important
sectors, supply chain paths, and clusters for the global
supply chain management but visualize those key supply
chain structures. The network approach enables the
detection of key sectors and clusters and their links within
a short computation time from large network databases,
which should provide useful information for informing
CO, mitigation policy from the lifecycle perspective.

Chapter 2 provides a comprehensive review of rele-
vant existing articles, identifies the contributions and
problems of the existing research, and describes the sig-
nificance and objectives of the present study.

Chapter 3 focused on two analysis frameworks of
hypothetical extraction method (HEM) and betweenness
analysis to identify environmentally important sectors
and transactions in supply chain complexity. This chapter
derived an analytic expression for the relationship
between hypothetical extraction analysis and between-

ness centrality analysis. Second, using two widely used
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multi-regional input-output databases, Eora and WIOD,
this chapter also analyzed how different the “important”
sectors detected by two similar approaches, hypothetical
extraction analysis and betweenness centrality analysis,
are. The results show that the two approaches yield
similar results, and the both methods have different
advantages. This chapter suggests firstly estimating
betweenness centrality indicators that are not only less
computationally-expensive but meaningful for under-
standing positions in the global supply-chains network.
Then the hypothetical extraction indicators can be easily
computed by using the betweenness centrality indicators
using the mathematical relationship developed in this
study.

Chapter 4 combined the input-output clustering
analysis and structural path betweenness analysis, and
identified critical sectors belonging to important emission
clusters with stronger linkages in the global supply chain
networks associated with final demand of transport equip-
ment in five countries (United States, China, Germany,
Japan, and France). Clustering analysis can divide the
groups constructing the strong connecting supply chain
with large emissions from the global supply chain network,
and structural path betweenness represents how much
CO, emissions from the supply chain paths a sector has in
global supply chain network. This chapter applied the
combined method to the EORA database which covers
189 countries and focused on the whole global supply
chain networks in detail. The results demonstrate that
the global supply chain networks of transport equipment
were well separated into emission clusters with higher
emissions that consist of sectors with higher structural
path betweenness. Chinese emission clusters were iden-
tified from the global supply chain networks for the five
countries in question and the betweenness of Chinese
sectors tend to be higher values in the supply chain net-
works. This study suggested supply chain management of
high priority sectors in China for a reduction in CO, emis-
sions of transport equipment in the producing countries.

Chapter 5 summarizes the analysis results obtained
from Chapters 3 and 4, and presents the conclusions of

this dissertation.
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Achieving the Paris Agreement goals as adopted at
COP21 will require highly transparent climate change
countermeasures. Looking at the worldwide greenhouse
gas (GHG) emissions by sector for 2010, the transporta-
tion sector, at approximately 14% bears much of the
responsibility for emissions. The automotive sector is of
particular concern. Automotive CO, emissions come both
directly, from driving vehicles, and indirectly, from various
industries in each country through a massive global supply
chain of the materials and parts required for automotive
manufacturing. Each country has an obligation to lead
initiatives mitigating the human contributions to climate
change by reigning in the CO, incidental to vehicle life-
cycles: the carbon footprint of vehicles. Given the above
situation, in Japan, for example, technological break-
throughs in the internal combustion engine, development
of next-generation vehicles, and distribution streamlining
are driving down CO, emissions from vehicle driving. The
world greatly needs a shift to circular economies. In
action plan for the circular economy, EC are getting more
attention in closing supply chains and resource efficiency.
With this kind of background, it is essential in debating
policy on this shift to analyze CO, emissions for the entire
product life-cycle, from resource mining to vehicle dis-

posal, and not just the product usage phase. There is



particularly great interest in how product lifetime exten-
sion would impact CO, emissions across the full product
lifecycle. Previous studies on Switzerland and Japan have
concluded that extending vehicle lifetime will reduce
overall life-cycle CO, emissions and be beneficial for the
environment. Generally, a longer product lifetime means
that consumers buy new products less often, in turn
helping to reduce the CO, incidental to manufacturing
new products. However, slowing the pace of product
replacement will leave many older, less energy-efficient
products in society, which will increase CO, emissions
incidental to product usage. If we were to achieve higher
standards in energy efficiency, maybe disseminating a
larger numbers of energy-efficient new products by short-
ening product lifetime would make the CO, reduction
effects for product usage exceed the CO, increasing effect
from product manufacturing. This thesis analyzed the role
of the vehicle lifetime of countries in CO, emissions at
globe. This thesis comprises six chapters.

Chapter 1 presents research background, research
objectives, and contributions of this thesis. This chapter
explains about why the circular economy is important in
establishing low-carbon and sustainable development of
the economy. This chapter points out that it is important
to shed light on the ‘closing-loop’ of the product life-cycle
through designing products with longer lifetimes and
achieving greater re-use and recycling. Such circular
strategies for products have impacts on both the economy
and the environment through the global supply chains of
the products. Thus, it is crucial to analyze the carbon
footprint (CF) for the entire product life-cycle.

Chapter 2 provides a comprehensive review of rele-
vant existing articles, identifies the contributions and
problems of the existing research, and describes the sig-
nificance and objectives of the present study.

Chapter 3 spatially extended the vehicle life-cycle
analysis of a single country and developed a new method
for vehicle life-cycle analysis by combining a 15-country
automotive stock-flow model based on the 15-country
automotive lifetime distribution with global multi-regional
input-output analysis. From the results, considering that
ten of the 15 countries had vehicle lifetimes shorter than
the average of 15.8 years: Austria, Canada, Germany,
France, the U.K., Ireland, Italy, Japan, South Korea, and

the Netherlands, we found that by increasing the average
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vehicle lifetimes of these 10 countries to the global
average of 15.8 years, a reduction of 17 Mt-CO,-eq. from
the carbon footprint of the 10 countries could be achieved.
In addition, we also revealed that roles of changes in
vehicle lifetime and fuel efficiency on global CO, emis-
sions are vastly different between countries where vehicle
lifetimes are longer and those where lifetimes are shorter.

Chapter 4 estimated the carbon footprint associated
with the global final demand of automobiles and auto-
related petroleum of the U.S.A., Germany, and Japan,
which account for 31% of the stock of passenger cars in
the world in 2009, during 1995 to 2009. This chapter
further developed a comprehensive new method that
offers a deeper understanding of the structural change in
the global final demand of automobiles and discussed how
the lifetime of automobiles of a specific country has con-
tributed to their CFs. While environmentally conscious
automobile manufacturing through technological innova-
tion has advanced globally, the industry’s production
structure runs counter to carbon reduction and completely
canceled out the effects of technological changes in emis-
sion intensities. Suppressing demand for new cars
through lifetime extension greatly reduced carbon foot-
print, and had a similar or greater effect than technological
changes in emission intensities of suppliers directly and
indirectly involved in automotive manufacturing.

In 1951, the Japanese government introduced a
vehicle safety inspection system and this system has an
effect of shortening the ‘economic’ lifetimes of automo-
biles and increasing CO, emissions associated with
vehicle lifecycle. Chapter 5 developed an integrated
assessment framework by combining dynamic discrete
choice analysis with life-cycle environmental accounting
analysis based on a dynamic stock model. From the
empirical results, we found that (1) the economic lifetime
of a Prius in the benchmark model is surprisingly short,
5.07 years, due to the strict car inspection system, and
this replacement cycle has contributed to increasing CO,
over time; and (2) abolishing car inspections at the third
and fifth years would considerably contribute to reducing
life-cycle CO, emissions associated with Prius sold during
the study period, 1997 to 2016, accounting for approxi-
mately one million tons-CO, eq. over 20 years. Thus, we
conclude that modifying the regulation policy with a focus

on the car inspection system to induce car owners to keep
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their automobiles longer would have environmental
benefits.

Chapter 6 summarizes the analysis results obtained
from Chapters 3, 4, 5 and presents the conclusions of this

dissertation.
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To deal with the persistence to the central position of
the dependent variable and ill-effect of observable outliers
in ordinary least squares (OLS) analysis, many studies
have examined the quantile regression (QR) methodology,
which broadens the target of the effect from the condi-
tional mean of distribution to practically any point one
wants to evaluate. Furthermore, due to the recent devel-
opments in computational tools and the necessity of
policy-effect analysis on the specific point of response, QR
technique is receiving considerable attention recently.

However, owing to its novelty, the QR method faces
several problems such as the scarcity of comprehensive
survey both on theory and applications, different interpre-
tation between coefficients estimated by conditional
quantile regression (CQR) of Koenker and Bassett (1978),
and unconditional quantile regression (UQR) of Firpo et al.
(2009) according to their identification strategies, and the
obscure validity of a solution for endogenous regressors in
the context of UQR.



This dissertation contributes to the literature on QR
by addressing these issues. For the first and the second
issues, the thesis provides a review on CQR and UQR
from the standpoint of both methodological and empirical
perspectives. Furthermore, we examine the applications
of QR to hedonic price analysis and the relationship
between real economic activity and land prices with some
recent technique of QR. For the third issue, we perform
the Monte-Carlo simulation study of UQR under endoge-
neity to illustrate the sensitivity of parameter estimation
with and without control-function approach in UQR-
context. The thesis contains six chapters studying the
quantile regressions from the viewpoint both of econo-
metric theory and empirical applications.

Chapter 1 presents the introduction consisting of a
brief background of literature on quantile regression, the
motivation of the thesis and discusses the outline and
structure of the thesis.

Chapter 2 provides a comprehensive overview of
quantile regressions. The chapter is broken down into two
parts according to their identification strategy: CQR and
UQR, which the previous surveys on QR have not dis-
cussed (Yu et al., 2003; Buhai, 2005; Hao and Naiman,
2007; Davino et al., 2014; Koenker et al., 2017; Koenker,
2017; Furno and Vistocco, 2018). We survey definitions of
QRs, inference scheme, additional models, endogeneity
issues and empirical applications that appear in various
fields. The comparison between CQR and UQR, focusing
on their interpretations, is also investigated.

In Chapter 3, we discuss the empirical analysis using
CQR to investigate hedonic prices in Japan. Unlike the
existing land price literature with QRs (Mak et al., 2010;
Liao and Wang, 2012; Worku, 2017), the chapter conducts
the analysis using a geographic information system (GIS)
data for more information on microeconomic variables and
performs variable selection procedure by elastic-net pen-
alties for dimensional reduction. The result demonstrates
that the microeconomic factors have different effects
depending on the part of the conditional distribution of
land price in Japan.

Chapter 4 offers a simulation study regarding endo-
geneity issues in the UQR context, focusing on the control
variable UQR (CVUQR) (Ghosh, 2016) as a solution for
the existing biases in estimated coefficients of UQR. The

chapter conducts Monte-Carlo experiments based on the
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data generating processes with various settings of the
strength of endogeneity and instrumental variables. The
simulation results reveal the inconsistency of CVUQR
estimates in relation to weak-instruments regardless of
the strength of endogenous regressors.

In Chapter 5, we conduct the empirical application of
UQR to analyse the relationship between real economic
activity and land prices in Japan. Contrary to the literature
on the same issue (Suzuki, 2004; Liu et al., 2013), the
chapter exposes the heterogeneous effects of land prices
across the unconditional distribution of the unemploy-
ment rate. Through the comparison between the results
produced by CQR and UQR, we also examine the differ-
ences in their interpretation and magnitude of coefficients;
CQR exposes monotonically increasing impact of land
price across the conditional distribution of unemployment
rate whilst UQR exposes the impact only on the lower-tail
of the unconditional counterpart of it.

Chapter 6 provides general conclusions and plans for
the future work of the dissertation. First, the findings in
the thesis strengthen the conclusion that QRs are becom-
ing increasingly popular amongst researchers not only in
economics but also in other fields. By virtue of their
intriguing property allowing practitioners to observe het-
erogeneous effect depending on the part of response
variable distribution, the thesis shows that QRs underline
the possibility of better policy evaluation on the specific
part of the target population such as the extremely lower
part of the wage distribution and the higher part of the
educational performance distribution. Second, the thesis
finds that their novelty leads several necessities of com-
plementary studies in future research such as the
development of diagnostics for valid instrumental vari-
ables in the context of CVUQR, and its robust inference
with endogenous regressors if one has only weak

instruments.
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The thesis argues that nothing in business cycle and
monetary policy analyses makes sense except in the light
of unemployment. Seen in that light, neglected roles of
nonstationary unemployment in Japan turn out to be of
highest priority for the policy design of the Bank of Japan
(Essay 1), Keynesians’ celebrated downward wage rigidi-
ties lose its ground to financial frictions (Essay 2), and the
holy grail of the dual mandate by US Federal Reserve
becomes no longer meaningful (Essay 3). We create that
light by exclusively thus uniquely making its first theoreti-
cal as well as empirical contributions to the growing
literature of dynamic stochastic general equilibrium
(DSGE) models of involuntary unemployment pioneered
by Gali (2011) and Gali, Smets, and Wouters (2012), in the
form of seven chapters.

Chapter 1 introduces our three defining research
questions centering around unemployment— Why is
Japanese unemployment still so low, and what are its impli-
cations for policy rule? (Essay 1), What is the source of the
US unemployment fluctuations: labor market or financial
shocks? (Essay 2), and Is the dual mandate of US Federal
Reserve achievable? (Essay 3).

Chapter 2 grounds our research questions by a
through but critical survey on the evolution of DSGE
models before and after the 2008 financial crisis, with an
introduction to the theory, solution, and estimation of the
Basic New Keynesian DSGE model in Chapter 3. Out of
our efforts to understand the post-crisis macroeconomy
and its unprecedentedly slow recovery emerge the non-
negligible roles of unemployment overly absent in the
pre-crisis DSGE models, and the subsequent chapters
support our major claim by answering those three
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questions on monetary policy design for Japan, the 2008
financial crisis, and the US policy trade-off debate.

The strikingly low and nonstationary unemployment
in Japan—albeit its presumable policy relevance—remains
a puzzle due in part to the Bank of Japan’s solo mandate of
price stability. Chapter 4 (Essay 1) contributes to fill this
gap by developing a DSGE model 4 la Gali, Smets and
Wouters (2012) with the Japanese unemployment rate.
The latter allows for separately identifying wage markup
and labor supply shocks, thus opening the door to revisit
key issues unless otherwise made possible—lost decade,
unobservable output gap, and its policy (Taylor rule) impli-
cations. We find that the identified wage markup shocks
are the sole driver of Japanese unemployment, in stark
contrast to its US counterpart behind which demand (risk
premium) shocks also play nonnegligible roles (Gali,
Smets, and Wouters, 2012). The identification also con-
firms lost decade, but the effect of statutory reduction in
hours worked is much smaller than Hayashi and Prescott
(2002). As our output gap estimated with unemployment
shows nontrivial nonstationarity consistent with evidence
from Euro Area (Gali, 2011), we finally show that Taylor
rules with unemployment outperform conventional rules
augmented with the stationary detrended GDP. Our find-
ings thus suggest neglected but nonnegligible roles of the
nonstationary unemployment rate in business cycle and
monetary policy analysis for Japan.

Macroeconomists typically attribute resilient unem-
ployment to downward wage rigidities of Keynes (1936).
Yet, many financial models after the 2008 crisis question
this postulation. Chapter 5 (Essay 2) contributes to recon-
this debate by

disentangling labor market and financial shocks. To do so,

cile fundamental macroeconomic
we propose the first DSGE model of involuntary unem-
ployment by Gali, Smets, and Wouters (2012) augmented
with the financial accelerator of Bernanke, Gertler, and
Gilchrist (1999). We argue that the answer is financial
shocks—at the onset of the crisis, the model shows that
the widening consumption and financial wedges under
loose monetary policy result in extraordinary contractions
in demand. After those periods, contractionary fiscal and
monetary policies due to the zero lower bound on the
nominal rate, as well as productivity shocks and missing
disinflation, lead to the secular fall of the output gap, i.e.,

the slow recovery. Throughout, our findings imply the
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irrelevance of labor market disturbances in this major
policy debate, thus lending key empirical support to the
abandonment of traditional wage rigidities’ view such as
Gali, Smets and Wouters (2012), in favor of financial fric-
tions’ explanation of, for instance, Christiano, Motto, and
Rostagno (2015).

Since the stagflation in 1970s, US Federal Reserve
pursues its ultimate mantra: Is dual mandate—stabilizing
inflation and unemployment—achievable?, for which the
structural but empirical framework still remains nascent.
Chapter 6 (Essay 3) makes its first contribution to this
nontrivial policy trade-off—optimal policy—literature to
provide that missing framework. We achieve this by care-
fully developing involuntary unemployment of Gali (2011)
with formal use of welfare loss function in spirit of
Rotermberg and Woodford (1997), consistent with the
existence of stochastic balanced growth path. Our struc-
tural model allows in turn for the first empirical
assessment of dual mandate, the sources behind the latter,
and historical utility losses. Our estimated model shows
that the answer is no—dual mandate is not achievable
because tension between these two policy objectives
remains considerable due to exogenous movements in
workers’ market power. Our counterfactual exercises
show in the absence of the latter emerges no policy trade-
off with effectively minimal welfare losses. Our findings
are consistent with some seminal contributions in optimal
policy—with no unemployment variable—of the divine
coincidence (Blanchard and Gali, 2007) and the trinity
(Justiniano, Primiceri, and Tambalotti, 2013), and our key
contribution lies in its direct measurement of the stability
of unemployment and welfare losses conceived by US
households.

Chapter 7 concludes to provide a number of promis-
ing light for the future DSGE research programs
illuminating out of our critical implications on the post-

crisis macroeconomics of unemployment, financial
frictions, and monetary policy.
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