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Organizational learning is a critical process through
which organizations acquire, integrate, and apply knowl-
edge to improve decision-making, enhance performance,
and adapt to external changes. In the context of rapid
technological advancements and increasing environmental
uncertainty, the importance of organizational learning has
become more prominent. Although scholars have advo-
cated for the development of “learning organizations” for
over three decades to strengthen competitiveness, exist-
ing research has predominantly focused on manufacturing
and mass service industries, while other key economic
sectors have received little attention, particularly the
professional service sector.

Professional Service Firms (PSFs) play an increas-
ingly vital role in modern economies, contributing
significantly not only to economic growth but also to the
formation and management of institutional structures.
Despite the growing academic interest in PSFs, studies on
intra-organizational learning mechanisms within such
firms remain limited. Given the knowledge-intensive
nature of PSFs, their sustained competitive advantage
largely depends on both individual and organizational
learning capabilities. This thesis investigates intra-organi-
zational learning processes within the Japanese patent
firms, with a dual focus on individual-level experiential

learning and the effects of member diversity on

MNEERS

organizational learning performances. The thesis aims to
provide deeper theoretical and practical insights into orga-
nizational learning in PSFs.

Chapter 1 outlines the research background, offering
a detailed overview of the definitions, development, and
trends in organizational learning. It highlights the four
levels of organizational learning, and cross-level dynamics,
and identifies the lack of research on intra-organizational
learning processes, especially beyond the manufacturing
and mass service sectors. It then introduces the nature
and significance of PSFs and argues for the necessity of
studying their learning mechanisms and presents the
research objectives and key questions. The research ques-
tions are: (1) what is the impact of experience, a crucial
source of learning for individual professionals, on their
performance? (2) how does members’ diversity affect
organizational learning in PSFs?

Chapter 2 provides a comprehensive literature
review on organizational learning in PSFs. It identifies five
key themes closely related to PSF learning: knowledge,
human resource management, innovation, intra-organiza-
tional learning, and inter-organizational learning. Although
inter-organizational learning has received extensive atten-
tion, research on intra-organizational learning, especially
at the individual and team levels, remains limited. This
chapter further delves into individual learning processes,
distinguishing between direct and indirect learning experi-
ences, and introduces two theoretical perspectives: the
career-long practice perspective and the task-specific
experience perspective. It also explores the concept and
types of member diversity, their theoretical underpin-
nings, and their dual (positive and negative) effects on
learning. This chapter concludes by summarizing the
theoretical contributions of this thesis.

Chapter 3 presents an overview of the Japanese
patent industry, including its historical development, the
roles and responsibilities of patent attorneys, and key
structural features of the industry. This contextual founda-
tion supports the empirical investigations in subsequent
chapters.

Chapter 4 focuses on professional individual learning

within PSFs, which serves as the fundamental driver of
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organizational learning. Drawing on the career-long prac-
tice perspective and the task-specific experience
perspective, this chapter investigates how different types
of experience, including broad experience, task-specific
experience, breadth of experience, and depth of experi-
ence, affect two aspects of learning performance. Learning
performance is measured in both qualitative and quantita-
tive aspects: patent grant rate and patent grant lag (the
time spent from patent application to patent registration).
Based on an empirical analysis of individual patent firms in
Japan, this study finds that broad experience and breadth
of experience significantly enhance patent grant rate,
while broad experience and depth of experience reduce
the time required for patent grant. This chapter makes a
novel contribution by integrating two theoretical perspec-
tives and offering new insights in an Asian context.

Chapter 5 examines how member diversity affects
organizational learning performance in Japanese patent
firms. Drawing on two key theoretical perspectives: social
categorization theory and information/decision-making
perspective, this study explores the contrasting effects of
diversity. It specifically examines surface-level diversity
(gender diversity) and deep-level diversity (technology
and experience diversity) and their impact on organiza-
tional learning performance (patent grant rate). The
findings reveal that gender diversity inhibits organiza-
tional learning through social categorization process,
while technology diversity enhances it through informa-
tion/decision-making perspective. This chapter empirically
demonstrates the distinct mechanisms through which
surface- and deep-level diversity affect learning perfor-
mance in PSFs. It fills a gap in the diversity literature and
highlights the importance of contextual and cultural
factors, offering practical suggestions for diversity
management.

Chapter 6 synthesizes the main findings from
Chapters 4 and 5 and presents the overall conclusions.
This thesis expands organizational learning theory by
applying it to the underexplored context of PSFs and by
integrating individual experiential learning and member
diversity into the framework. It addresses critical gaps in
the existing organizational learning literature, discusses
practical implications, acknowledges limitations, and out-

lines directions for future research.
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Bangladesh’s RMG industry, the second largest
worldwide apparel exporter, is a significant part of the
global apparel value chain, supplying garment products in
developed countries through numerous multinational
buyers. This industry contributes 80% of Bangladesh’s
export earnings and employs 4 million workers, predomi-
nantly women. This remarkable position, however, unfolds
within a complex web of power relations, institutional
pressures, and technological transformations that warrant
critical examination. This industry is hindered by two
significant challenges sourced to the adoption of automa-
tion technologies and the intensified compliance
requirements after the Rana Plaza disaster, which warrant
reformation in labor relations and related managerial prac-

tices. Automation in Bangladesh’s RMG sector is driven
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by multiple factors: rising labor costs, intensifying interna-
tional competition, increasing quality and delivery time
demands from international buyers, and compliance pres-
sures related to safety and environmental standards. The
post-Rana Plaza compliance regime has also introduced
unprecedented institutional pressures on factories through
initiatives like the Bangladesh Accord on Fire and Building
Safety and the Alliance for Bangladesh Worker Safety. The
new paradigm of automation and compliance requirements
has introduced a fresh power dynamic into buyer-supplier
relationships, where the international buyers subcontract
not only the manufacturing process but also the manage-
ment of moral issues aligned with it.

Traditional studies of automation frequently adopt
technological deterministic perspectives, underestimating
its social construction and differential impacts. Similarly,
research on compliance implementation privileges buyer
perspectives without adequately capturing the strategic
agency of local factories. Moreover, existing research
examines these phenomena in isolation rather than ana-
lyzing their interconnections. This thesis addresses these
limitations by developing and applying an “Integrated
Reflexive Critical Framework” that moves beyond simple
dichotomies while maintaining a critical perspective
on power relations, inequality, and exploitation. This
framework integrates insights from multiple theories—
institutional theory, labor process theory, and postcolonial
theory—along with critical global value chain and techno-
logical studies.

By examining the complex interplay between auto-
mation adoption and compliance management through the
perspectives of factory managers—Kkey intermediaries
positioned between global buyers and local workers—this
research provides a more nuanced understanding of how
global pressures are interpreted, negotiated, and imple-
mented at the factory level — this is the core contribution
of this study. This contribution comes through asking
three specific research questions: a) How do factory man-
agers in Bangladesh’s RMG industry navigate multiple
pressures and logics in decisions regarding automation
adoption, and what are the implications for labor manage-
ment practices (chapter 5)? b) How do international
buyers shape, enforce, and financially structure compli-
ance practices in Bangladesh’s RMG sector, and how do

these practices impact labor processes and worker welfare
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(chapter 6)? ¢) How might a reflexive critical approach
beyond simple dichotomies contribute to a more nuanced
understanding of power, responsibility, and strategic agen-
cies in global production networks (chapter 7)?

This research employs a qualitative methodology
informed by critical realism and reflexive approaches to
organizational research. For the study on automation adop-
tion (chapter 5), data were collected through
semi-structured interviews with representatives from ten
Bangladeshi RMG factories and analyzed with a manual
interpretive content analysis. For investigating compli-
ance management (chapter 6), data were collected through
unstructured interviews with nine compliance managers,
and the conclusion was established through thematic
analysis. Additionally, secondary data, including buyers’
codes of conduct and audit protocols, were analyzed to
uncover the ideological assumptions embedded within
formal compliance frameworks.

Chapter 5 analyzed the determinants of automation
adoption in the Bangladesh RMG industry and its impact
on labor management. From factory managers’ perspec-
tives, automation adoption is driven not simply by
economic rationality but by a “hybrid logic” encompassing
institutional pressures, stakeholder influences, and
resource constraints. The discriminatory impact of auto-
mation, particularly on unskilled workers and female
workers, indicates the potential for technological change
to reinforce existing social stratification. Additionally,
chapter 6 critically examined international buyers’ compli-
ance management practices and their implications.
Particularly noteworthy is how the disproportionate distri-
bution of compliance costs (with buyers bearing only
2-5%) fosters “subcontracting morality” and “insensitive
violence”. While promoting ethical production, interna-
tional buyers primarily transfer compliance costs to
suppliers, thus reproducing existing exploitative relation-
ships. Integrating these empirical analyses reveals that
the Bangladesh RMG industry functions as a nexus of
global and local forces, a site where complex power rela-
tions and institutional pressures intersect. The complex
role of factory managers as “intermediaries” between
international pressures and local realities demonstrates
that they are not merely passive recipients of external
pressures but actors exercising strategic agency.

Furthermore, while automation and compliance
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management practices often reinforce existing power
imbalances, they also harbor potential for transformation.
For instance, some factories exhibited relocation strate-
gies to minimize worker displacement due to automation,
or creative approaches to adapting international standards
to local contexts. Such practices suggest possibilities for
more equitable and sustainable approaches in global
supply chains.

This study offers multiple theoretical contributions.
Firstly, it extends Dallas et al.’s (2019) concept of “power
plurality” and Thornton et al.’s (2012) theory of “institu-
tional logics,” establishing that in the global value chain,
power doesn’t only flow from the buyer to the supplier;
rather, power is multidirectional and context-dependent.
Moreover, the decision to adopt automation is driven not
only by economic logic but also by institutional and social
logics. Secondly, this study establishes that managers are
not passive recipients of international pressure; instead,
they negotiate among multiple institutional logics and
develop diverse strategic responses, e.g., compliance,
compromise, avoidance, and manipulation. This finding
extends Oliver’s (1991) typologies of institutional
response. Thirdly, empirical evidence suggests that auto-
mation hurts women and unskilled workers more, which
integrates the ideas of Braverman’s (1974) labor process
theory and Wajcman'’s (2006) feminist perspective of tech-
nology studies. Lastly, this study extends Chowdhury’s
(2017, 2019) ideas of “subcontracting morality” and
“Insensitive violence” by concluding that international
buyers set compliance requirements while primarily
transferring implementation costs to suppliers and compli-
ance management exercises structural violence in
invisible forms on workers and communities in the name
of ‘development’ and ‘progress’.

The conclusion drawn from this research has several
policy implications leading to feasible recommendations.
Firstly, the human element of automation should be
tackled in an integrated manner, during various phases of
automation-adoption (pre-implementation, implementa-
tion, post-implementation), utilizing a comprehensive
human impact management framework. This strategic
response should cover human impact assessment, reskill-
ing, multi-skilling, and redeployment opportunities for the
affected workers. Additionally, a collaborative industry-

wide skill development and workforce transition support
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system should be established through the government,
industry associations, NGO, international buyers, and
factory management collaboration. Secondly, a unified
compliance management framework should be established
through which international buyers will be legally account-
able for bearing a fair share of the compliance burden and
will accept audit attestations developed through a common
platform, reducing audit redundancy. Lastly, a participatory
strategic approach should be developed through the
democratization of labor and compliance management,
where the workers’ voices will be heard, and managers’
role as ‘intermediaries’ will be recognized to facilitate local
translation of the international standards.

The number of samples and the type of factories from
which those are collected limit the generalization of this
research. It could only record managerial perspectives,
which are insufficiently reflective of the workers’ experi-
ences. Future research might be conducted highlighting
these shortages, including the workers’ perspectives,
diverse factory types, and considering diverse global
regions with varied contextual settings.

This research has revealed the complex interactions
of power relations, institutional complexity, labor process
restructuring, and subject formation in global supply
chains by critically analyzing automation and compliance
management practices in Bangladesh’s RMG industry. It
illustrates possibilities for transformation through just
labor management while adopting automation and a par-
ticipatory compliance management process. Hopefully,
this research will contribute to a more equitable and sus-

tainable global supply chain relationship.
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Triple Bottom Line Analysis of the
Decline in Foreign Tourist Demand in
Japan due to the COVID-19 Pandemic
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BOLTR LA Db 726 L7232 E o b
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Since 2012, Japan has promoted inbound tourism
through visa relaxation, expanded travel routes, and large-
scale infrastructure investment. These efforts significantly
increased the number of foreign visitors and their spend-
ing, contributing to economic growth. Tourism became a

major industry, with tourism-related activities accounting



i

for 5.1% of Japan’s GDP and supporting around 10% of the
national workforce in 2019. However, the COVID-19 pan-
demic drastically reversed this trend. Inbound tourism
dropped by 87% in 2020 compared to 2019, and total
tourism consumption fell from 28 trillion JPY to 11 trillion
JPY. The shock to inbound tourism not only caused eco-
nomic losses but also influenced labor markets and
environmental outcomes, such as reduced CO, emissions.
Because tourism is interconnected with various sectors
through supply chains, these effects extended well beyond
the tourism industry itself. This doctoral thesis investi-
gates the impact of COVID-19 on Japan’s inbound tourism
market in 2020 from three perspectives: the economy
(value-added loss), society (loss of employment opportuni-
ties), and the environment (CO, reduction). Based on the
empirical results, the thesis also discusses well-balanced
disaster recovery policies for Japan’s inbound tourism.
This doctoral thesis consists of five chapters. Chapter
1 introduces the current state of inbound tourism from the
perspective of disaster risk management. After outlining
the background and key challenges in the sector, the
chapter clarifies the primary objectives of the thesis.
Chapter 2 first outlines the development of input—
output analysis and then introduces its applications for
analyzing environmental impacts and disaster-related
effects in the tourism sector. The literature is reviewed
from three standpoints: (1) environmentally extended
input-output analysis, (2) tourism-focused input-output
analysis, and (3) various structural decomposition methods
using input-output models. Based on this review, the
empirical contributions of this thesis are then clarified.
Chapter 3 estimates the direct and indirect impacts of
the decline in Japan’s inbound tourist demand during the
COVID-19 pandemic from three perspectives, and decom-
poses these impacts into its contributing factors. A novel
analytical framework is developed by combining a con-
sumption-endogenous input-output model with a
counterfactual structural decomposition analysis (SDA),
enabling a triple bottom line assessment. By comparing
with a non-COVID scenario, the analysis estimates that 33
million fewer foreign tourists visited Japan in 2020, leading
to 3.44 trillion JPY in value-added losses, a reduction of
868,976 employment opportunities, and 11.6 Mt-CO, in
emissions reduction. The most affected sectors were

hotels, food and beverage services, and retail trade. The
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analysis shows that economic and social losses were
largely driven by a drastic drop in final demand from
inbound tourists, particularly from China, Taiwan, and
South Korea. Conversely, environmental benefits mainly
stemmed from reduced energy demand in electricity-
intensive industries. This study also decomposes changes
in multiplier effects and identifies the major factors con-
tributing to the observed impacts. It proposes two key
policy directions: (1) targeted financial support to indus-
tries with high value-added and employment losses, and
(2) recovery strategies aligned with environmental sus-
tainability. Specifically, it recommends incentivizing
cleaner operations in high-emission sectors such as hotels
and transport, promoting localized tourism to reduce
travel emissions, and reducing waste through improved
tourism practices. By quantifying direct, indirect, and
income-induced effects, this study highlights the intercon-
nectedness of the tourism sector with broader economic
and environmental systems. It provides actionable insights
for policymakers seeking to design balanced and resilient
recovery policies under future crises.

Chapter 4 applies a structural path decomposition
(SPD) method to identify key supply chain pathways most
affected by the pandemic-induced demand shock. A novel
Structural Path Decomposition (SPD), combined with a
counterfactual framework and a consumption-endogenous
input-output model, is applied to identify critical supply
chain paths most affected by tourism demand shocks. The
SPD results capture 81% of value-added loss, 86% of
employment loss, and 75% of CO, reduction. In economic
terms, the most substantial supply chain impact stemmed
from Chinese visitor demand decline, particularly the
“Hotels — Waste Management Services” path. Socially,
the largest employment loss occurred through the “Hotels
— Retail Trade” path, while environmentally, the “Hotels
— Electricity” path exhibited the highest CO, reduction.
In addition, the study highlights the vulnerability of Japan’s
tourism sector to exogenous shocks and proposes policy
directions for disaster-resilient and sustainable inbound
tourism development based on the SPD findings. It con-
tributes to the literature by providing a high-resolution,
triple-bottom-line analysis of inbound tourism shocks and
offers a transferable framework for evaluating tourism-
related disruptions in other countries and future crises.

Chapter 5 summarizes the analysis results obtained
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from Chapters 3 and 4, and presents the conclusions of
this thesis.
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Today, Global warming is currently a serious issue,
and the IPCC (2022) emphasizes the urgent need for
action. It is expected that CO, emissions from existing
fossil fuel infrastructure, without additional mitigation
measures, will exceed the remaining carbon budget for the
1.5°C target. Japan has declared its goal to achieve carbon
neutrality by 2050. Among all sectors, the iron and steel
sector accounts for approximately 14% of Japan’s total CO,
emissions in 2022. The iron and steel sector is closely
linked to the construction sector through the supply chain.
In housing construction, steel products are heavily used,
and the decarbonization of the iron and steel sector has a
significant impact on reducing the environmental burden
of the construction sector. In addition, wooden houses
account for about 90% of detached houses in Japan. While
the spread of mid- and high-rise wooden buildings is
expected, the increase in CO, emissions during construc-

tion is a concern. It has been shown that 94% of the CO,
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emissions associated with the final demand of the con-
struction sector originate from the supply chain. In other
words, most of these emissions are indirect, resulting
from upstream activities related to construction.
Therefore, coordinated mitigation efforts across multiple
sectors are essential. Given the high costs of technology
development and capital investment in the steel sector,
combined with intense international competition, it is
essential to allocate decarbonization costs across the
entire supply chain. This study aims to identify CO, emis-
sion hotspots in the supply chain of wooden houses in
Japan and to examine effective strategies for distributing
the steel sector’s decarbonization costs throughout the
supply chain.

This study consists of five chapters. Chapter 1 out-
lines the current environmental situation of Japan’s
construction and steel sectors and clarifies the main
research objectives of this study.

Chapter 2 reviews previous empirical studies that
assessed environmental burdens in the construction and
steel sectors using life cycle assessment (LCA) and envi-
ronmentally extended input—output analysis (EEIOA),
along with literature on emissions responsibility, to high-
light the empirical contributions of this study.

Chapter 3 focuses on wooden houses, which account
for 90% of Japan’s housing stock, and analyzes CO, emis-
sion hotspots in the construction supply chain. First, the
CO, emissions associated with the construction of a single
average wooden house in 2015 were estimated using
EEIOA. Then, a unit structure model was used to visual-
ize the intermediate input structure, and a weighted
adjacency matrix was created based on emission amounts.
This was followed by an industrial cluster analysis. The
main findings are as follows: (1) The total direct and indi-
rect CO, emissions per house are about 38 t- CO,, with
electricity, pig iron, cement, freight transport, and self-
generated electricity sectors accounting for 65% of the
total. Notably, pig iron and crude steel alone account for
12%. (2) Cluster analysis revealed that a cluster composed
of steel and cement sectors is the largest source of emis-
sions. Based on these results, this chapter proposes CO,
mitigation strategies such as renovating vacant houses
with reused foundations that contain large amounts of
steel and cement, and supporting the introduction of low-

carbon technologies in the steel sector. It also suggests
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that the government should mandate construction compa-
nies to report and disclose the carbon footprint of their
new residential buildings.

Chapter 4 explores how to allocate emission respon-
sibility and decarbonization costs related to the steel
sector using EEIOA and structural path analysis.
Specifically, CO, emissions are compared under the con-
sumption-based and shared responsibility approaches and
are analyzed at the supply chain path level. The main find-
ings are as follows: (1) Under the production-based
approach, the steel sector bears all the emission responsi-
bility, whereas under the consumption-based approach,
final goods sectors such as automobiles and non-wooden
construction are the main drivers, and the steel sector’s
responsibility is significantly reduced. (2) Under the
shared responsibility approach, the responsibility is fairly
distributed between the steel sector and intermediate
goods sectors. Even when the steel sector does not
directly supply final goods sectors, it still bears indirect
responsibility through the supply chain. (3) Using govern-
ment-published cost estimates for technologies such as
electric arc furnaces and hydrogen-based steelmaking, the
thesis allocates decarbonization costs based on each sec-
tor’'s CO, contribution. As a result, the shared
responsibility approach yields lower cost burdens for
many sectors compared to the consumption-based
approach. For example, the shipbuilding sector saw a dif-
ference of more than 20%. Based on these findings, this
chapter proposes that designing flexible and effective
support schemes that take into account both emission
responsibility and payment capacity across sectors is
essential for implementing realistic decarbonization
policies.

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

WNEEDEE
FEA I sk
aCHARE | RIA BRI A
21T B S L8

HAZ20504F 7 — KRy =a— M VEHIFTBY,
20224 I 1T HSER M I AP B D9 14% % i
o SRMERIMIZER M & WIEISH DOV TEY, &
QIETEF CIISMBNPZ M ENDL 72D, SR



AT SR SZAE R SR

DO BR FALIZ BB M OB AR & {F5F
%o —H REEEIIHAROFEEEOF 9EHE o,
REREFEDOWE Rt — 7T, BB R OPEIL BN A
BaE N5, BHREETEIIME) COBEEDI4% v I
LRI TH B 2 &0 6. BEERM O @EENY 2 i
HIEADSANTT R & 72 5 T B

AWFGETIE, 20154F D P AREES 1 ok
P9 COHEMH % BBl iR M e 3658 B 34T (EEIOA) 12
L DHERI L7 #R 1HH0 oRIFMEIZH
38t-CO:TH 0. B gk, LA b BWEL H
KIEBO 5 TR TERD65% % o, PEgk - 721
TI2W%ITE L7z S HICHESET TR Y — i OK R,
gL X MM EPLETE T T AY —DIRKD
PRBIECTH B Z LS L7z, ShICHED &, K%
TR L7222 S RAUs0. SRaFB M~ O R iR FZHA 5
AEIR, SOICEHEEEOI—Ry 7y bFY v b
BIRFEHIL R EOX W2 I—-E L 72

&KIZ. EEIOA & AiERHRER AT 2 FI VT SkEiRM
BT 5 COH T B L OBk FEL 2 X bty %
Al U 72 ARREFEHE TIZEREIEM AS e C oY EIL %
£ —J5. WHRIEAECII MM & B 2 T HEsM
(B : HEYTE - IR 7 & ORAEHEM) 254
FEZ2HAS LD, Zhucx L., LFEFEIEMET
3. SREIERM & Z oo M & O TERIEE A&
AT E B 2 ERE NIz, 7o, AKRFEEICEER
REFL EOHAMEEA T A b & ERE L 2REOMR,
WHEFLE R L7206, 2 oM Tax A
FHATEE PR S A, FFICEME TIIIE BRI TH
20% OHEHBERA RSO N7ze TS DR, S,
PEMFAT: & SCHRE ) O RU)7 % B 58 L 7 ik D XY
L3RR ORE P EETH 5 Z AR E NI,

ARIGERHRITINF T2 3 MM S, BEAAF5E
L OB, FEoOZLME. BLUBURRSICHT 2
BIEZ RO TE 2o REMFRLIZ, EBERICBITS
COHE A Y P ARy bOGHITINZ, TOEELRIE
HEC B % SRR B TR KA LHATE A L 2%
ERMHAMEZ ERIISEHILTB D, S{FHITE %,
L oT, KA. SHEFBRKRI DB SN
i 3 [Development of a Framework for Sharing the Cost
of Carbon Footprint Reduction in Products] % i+ (#
B OFNERGTHIMHETL2HDOLED 5,

i LA

R 1 P RN VEFESE ety

wm s F T
5 o Fi M
BH5oEAH
A e SCE H

FEDE I 8302
e Geges)

M8 4FE3 H25H
Life CO2
International Shipping and Mitigation

Cycle Emissions from
Strategies
(EIBHEEHR DT 4 744 27V CO:
PEH R & Z OIR)

RXABDES

International shipping serves as the backbone of
global trade, transporting over 80% of goods traded world-
wide. From an environmental perspective, it is highly
energy-efficient mode of transport compared to other
forms of transportation. However, CO, emissions from
international shipping increased by approximately 5.6%
between 2012 and 2018, accounting for approximately 3%
of global anthropogenic CO, emissions. The International
Maritime Organization (IMO) has forecasted that, without
further countermeasures, CO, emissions from the sector
could reach approximately 130% of 2008 levels by 2050.
To curb this increasing trend, the IMO has set a target of
achieving net-zero greenhouse gas (GHG) emissions by
2050. Although the IMO has implemented mitigation
strategies primarily focused on improving fuel efficiency,
previous studies have suggested that such improvements
alone are insufficient to meet the emission reduction
targets, highlighting the need for more comprehensive,
multi-dimensional approaches to effectively align the
sector with long-term climate goals. This doctoral thesis
investigates the environmental impacts of two mitigation
measures: operational improvements based on current
technology and introduction of new technology (e.g., zero-
emission vessels). Moreover, based on the empirical
results, this thesis discusses effective CO, mitigation
strategies in the international shipping sector.

This doctoral thesis consists of five chapters. Chapter
1 introduces the current situations of international ship-
ping from both economic and environmental viewpoints.
After confirming the background and key challenges in the
sector, the chapter clarifies the primary objectives of this
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doctoral thesis.

Chapter 2 provides an overview of previous empirical
studies that applied the life cycle assessment (LCA) to
evaluate the environmental impacts of products, with a
main focus on vessels. The literature is reviewed from
three standpoints: (1) estimation of the environmental
burden and energy consumption associated with interna-
tional shipping; (2) decomposition analyses of changes in
environmental impacts over time; and (3) product LCA
models to investigate the effects of changes in the average
lifespan of products. Based on this review, the empirical
contributions of this thesis are then clarified.

Chapter 3 estimates CO, emissions from interna-
tional shipping during 2018-2020 using bottom-up
methods. The analysis is based on detailed operational
data from vessels operated by the seven largest container
shipping companies, enabling an assessment of the impli-
cations of the GHG reduction targets set by the IMO. The
detailed operational data also allow for the estimation of
route-specific CO, emissions, identifying the top 10 most
emission-intensive routes. Furthermore, this study inves-
tigates firm heterogeneity in the sources of changes in
CO, emissions from international container shipping by a
firm-level factor decomposition analysis. The results show
that total annual CO, emissions from the seven companies
increased between 2018 and 2020, suggesting that the
IMO’s short-term measures were ineffective in curbing
CO, emissions from container shipping companies.
According to the route-specific CO, emissions results, the
combined emissions from the top 10 routes accounted for
approximately 2.7%, 3.1%, and 2.6% of the total CO, emis-
sions from international container shipping in 2018, 2019,
and 2020, respectively. Notably, the route from Singapore
(Singapore) to the Suez Canal (Egypt) was particularly
significant, contributing 31.1%, 55.9%, and 52.9% of the
CO, emissions from the top 10 routes in 2018, 2019, and
2020, respectively. The results of the factor decomposition
analysis revealed that changes in transportation activity
considerably contributed to the increase in CO, emissions
from 2018 to 2019. In contrast, the decomposition results
for 2019-2020 demonstrated that changes in transporta-
tion networks had higher impacts in decreasing CO,
emissions than carbon intensity improvements. These
findings suggest that establishing suitable regulations

targeting network structures could be an effective for
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decarbonizing container shipping.

Chapter 4 investigates the environmental impacts
associated with changes in average lifespan of container
vessels using a product LCA model. As the average lifes-
pan of container vessels had not been statistically
determined, the most appropriate lifespan distribution
function was first identified using maximum likelihood
estimation and Akaike’s Information Criterion, based on a
comprehensive dataset of 2,188 container vessels built
and retired between 1941 and 2018. Additionally, by
varying the lifespan from -5 years to +5 years, life cycle
CO, (LC-CO,) emissions in 2040 are estimated using a
stock-flow model. Based on the results of LC-CO, estima-
tion, the impact of changing the duration of vessel use on
LC-CO, is analyzed. The results of lifespan specification
indicated that a normal distribution best represented the
lifespan distribution of container vessels, with an esti-
mated average lifespan of approximately 24 years. This
result verifies that the lifetime assumptions in existing
studies (ranging from 20 to 26 years) are mostly reason-
able. The results of scenario analyses revealed that
shortening the lifespans of container vessels can effec-
tively reduce LC-CO, emissions. Furthermore, the results
revealed that the governmental intervention in vessel
lifespans can enhance the CO, reduction effect by up to
15% compared to the normal replacement practices. The
environmental benefits of such intervention were shown
to become more significant as the energy efficiency regu-
lations get stricter. This study demonstrates the
synergistic contribution of accelerating the replacement
cycle of container vessels and implementing stronger
energy efficiency regulations for emissions reduction,
highlighting the importance of policies regulating vessel
lifespans.

Chapter 5 summarizes the analysis results obtained
from Chapters 3 and 4, and presents the conclusions of
this thesis.
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ZEALEHSCEH  Corruption in Namibia: An Integrated

Analysis of Causation, Economic Impact,
and Gender Dimensions

(FIETITBIT L FA, R
MR, ¥z v & — T DA
G3AT)

RXABRDEE

Namibia continues to struggle with corruption that
weakens institutions, diverts scarce public resources, and
erodes trust in the state (Transparency International,
2022; Links & Mbathera, 2024). International research
links corruption to lower growth and weaker develop-
ment, but most evidence comes from cross-country panels
that do not capture country-specific dynamics (Mauro,
1995; Treisman, 2000). Namibia is a useful case because it
has adopted formal reforms, including the Anti-Corruption
Commission (ACC) and the 2014 “zebra” gender quota,
yet high-profile scandals such as Fishrot and flat corrup-

tion scores suggest limited impact (Anti-Corruption
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Commission, 2016; Links & Mbathera, 2024).

This thesis addresses three core questions. First, do
the causes of corruption identified by Namibian citizens,
such as poverty, poor pay, poor leadership, and weak law
enforcement, have measurable causal effects in national
data? Second, how large is the impact of corruption on
economic growth in Namibia, particularly in relation to the
Sustainable Development Goals (SDGs)? Third, has the
sharp rise in women’s representation in parliament
improved governance outcomes, or have institutional
constraints limited its influence? The overarching aim is
to generate robust, Namibia-specific evidence that can
inform realistic anti-corruption and governance reforms.

Chapter 1 sets out the problem, explains the need for
an integrated analysis of causation, economic impact, and
gender dimensions, and presents the objectives and
design of the three studies. Chapter 2 reviews the litera-
ture on corruption and governance. It discusses
principal-agent and institutional views of corruption
(Klitgaard, 1988), synthesises evidence on the causes and
economic effects of corruption, and traces the evolution of
the gender-corruption debate from early optimism (Dollar
etal., 2001; Swamy et al., 2001) to more cautious perspec-
tives that stress the importance of institutional context
(Esarey & Chirillo, 2013).

Chapter 3 provides the first empirical study. Drawing
on annual data for 2000-2022, it uses a Toda-Yamamoto
Granger causality framework to test whether perceived
causes align with actual drivers. The results show that
income inequality, weak government effectiveness, and
poverty have significant causal effects on corruption. Poor
pay does not. This challenges a common narrative and
suggests that salary-focused reforms, on their own, are
unlikely to curb corruption. The contribution of this
chapter lies in linking survey-based perceptions with
time-series evidence in a single-country setting.

Chapter 4 turns to the economic impact of corruption.
Using an Autoregressive Distributed Lag (ARDL) model,
it estimates the effect of corruption on GDP per capita
while controlling for education and health spending, infra-
structure investment, foreign direct investment (FDI),
and unemployment. The findings indicate that corruption
exerts a significant negative long-run effect on growth.
Infrastructure investment shows a mixed dynamic pattern,

and FDI is negatively associated with growth, pointing to
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quality and governance concerns in investment flows.
These results reinforce the view that corruption is a struc-
tural barrier to achieving SDGs 8, 9, and 16 in Namibia.
Chapter 5 evaluates a major governance reform: the
zebra gender quota. It asks whether the jump in women’s
parliamentary representation, from about 25 per cent to
about 44 per cent, translated into better corruption out-
comes. The chapter uses Synthetic Difference-in-
Differences (SDID) and the Synthetic Control Method
(SCM) to construct counterfactual corruption trajectories.
Across specifications, including sensitivity checks that
adjust the intervention year and donor pool, neither
method detects a clear, sustained improvement in corrup-
tion scores after the reform. The analysis suggests that
descriptive representation alone did not shift national
corruption indicators in the study window, and that strong
institutions and credible enforcement remain essential for
representation gains to influence integrity outcomes.
Chapter 6 synthesises the findings and sets out policy
implications. It argues for a multi-pronged anti-corruption
strategy that tackles structural drivers such as inequality,
poverty, and weak state capacity, mitigates the growth
costs identified in the ARDL model, and links gender
inclusion with institutional reform. Priority measures
include strengthening leadership accountability, improving
law-enforcement and audit capacity, enhancing transpar-
ency in public procurement, and expanding social
protection to reduce vulnerability to corrupt practices.
Chapter 7 concludes by highlighting the thesis’s main
contributions. The work is distinctive in its integrated,
multi-method approach within a single-country study. It
connects citizen perceptions, macroeconomic evidence,
and a quasi-experimental assessment of a high-profile
governance reform. Taken together, the findings show that
corruption in Namibia is rooted in long-standing socio-
economic and institutional weaknesses, that it carries
significant economic costs, and that symbolic reforms
without institutional strengthening are unlikely to
succeed. The thesis offers an evidence-based roadmap for
policymakers and contributes to the wider scholarship on

corruption in resource-rich, developing democracies.
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Currently, emissions of various transhoundary pollut-
ants continue to cause significant global environmental
damage. As the reduction of transhoundary pollutants by
any single country benefits all others in a non-exclusive
and non-rival manner, each country faces incentives to
free ride on the abatement efforts of others. Consequently,
unilateral action is insufficient to achieve meaningful envi-
ronmental improvements, making coordinated international
cooperation essential. In the absence of a supranational
authority capable of enforcing environmental policy, coun-
tries rely on international environmental agreements
(IEAs) as the primary institutional mechanism to facilitate
cooperation. Historical experience indicates, however,
that IEAs face persistent challenges: agreements with
broad participation are difficult to sustain a sufficient con-
tribution level, whereas smaller coalitions tend to achieve
more efficient outcomes. Identifying mechanisms that can
promote both stability and effectiveness of IEAs remains
a central concern for scholars and policymakers.

This doctoral thesis analyzes IEAs through the lens
of an infinitely repeated game, where cooperation is sus-
tained as a weakly renegotiation-proof (WRP) equilibrium,
which requires that the equilibrium is not only subgame-
perfect but also immune to collective renegotiation. The
framework examines the incentives and strategic interac-

tions of countries. The thesis focuses on three interrelated
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dimensions of cooperation: national asymmetries, trade
reciprocity, and technological development, and explores
how these factors influence participation, coalition stabil-
ity, and global welfare. The research aims to provide
actionable insights for the design of future IEAs that can
sustain long-term cooperation and deliver substantial
environmental and economic benefits.

Chapter 1 introduces the research background, moti-
vations, and contributions of the thesis. It also outlines the
structure of the thesis.

Chapter 2 presents a comprehensive literature
review. It surveys major thematic trends in IEA research
to date, introduces the classical models and core insights
within the main strands of IEA literature, and highlights
several unresolved issues that remain open for further
investigation.

Chapter 3 examines the role of national asymmetries
and pollution accumulation in determining participation
and long-term cooperation in IEAs. Unlike many prior
studies, which assume homogeneity among countries and
treat emissions as a one-period flow, this chapter develops
a dynamic model that accounts for heterogeneous abate-
ment capacities and pollution accumulation. To address the
enforcement challenges, the analysis designs a selective
punishment strategy in which the responsibility of sanc-
tioning a defector is assigned to countries of the same
type.

The analysis shows that including developing coun-
tries does not necessarily alter the long-term cooperative
behavior of developed countries, and that increasing the
number or types of participating countries does not auto-
matically enhance welfare. Instead, there exists a
threshold: when the per-unit cost of emission reduction
for developing countries exceeds the net social welfare
they contribute, limiting participation to developed coun-
tries may yield higher overall welfare. These findings
highlight the importance of accounting for cross-country
heterogeneity and cumulative pollution in designing IEAs.

Chapter 4 investigates how trade reciprocity and the
adoption of advanced clean technologies can enhance
coalition stability and improve welfare. The chapter
models IEAs as coalitions in which member countries
engage in reciprocal trade agreements and commit to
technology transition.

The results demonstrate that coupling trade



incentives with clean technology adoption strengthens
cooperation, reduces the risk of defection, and increases
aggregate welfare. At the same time, the stability and
effectiveness of such a technology-enhanced free trade
coalition depend on the environmental benefits and eco-
nomic viability of the adopted technologies. These depend
on their intrinsic effectiveness, transition costs, and long-
term efficiency. These findings underscore the potential of
integrating technology transition into IEAs and the impor-
tance of clearly specifying the characteristics of target
clean technologies in international environmental negotia-
tions before promoting their adoption.

Chapter 5 explores the interaction between techno-
logical innovation and emission reduction within IEAs.
Recognizing that countries’ investments in clean technol-
ogy have both private and spillover effects, the chapter
analyzes how joint innovation efforts influence coalition
stability and global welfare. The analysis shows that
linking R&D investment with mitigation cooperation can
sustain long-term participation and significantly enhance
welfare. Moreover, contrary to the view that spillover
effects deter cooperation, this chapter shows that in a
long-term equilibrium, they pose no substantial threat to
participation levels and instead serve as a major source of
global welfare improvement. However, when coalition
members resort to unilateral investment to strategically
expand the alliance, it reduces overall efficiency. These
findings underscore the critical importance of designing
IEAs that promote technological investment while strate-
gically managing its interaction with coalition scale.

Chapter 6 concludes the thesis by summarizing the
main findings from Chapters 2 through 5, highlighting the

policy implications, and outlining directions for future

research.
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Climate change represents one of humanity’s most
formidable challenges, driven primarily by the accumula-
tion of greenhouse gases in the atmosphere. Carbon
dioxide, the principal component of these gases, is primar-
ily released through fossil fuel combustion for industrial
activities, transportation, and electricity generation. As
scientific evidence of climate impacts has intensified, the
international community has responded through coordi-
nated action. The Paris Agreement, adopted in 2015,
established a global framework for countries to achieve
carbon neutrality. However, the path toward carbon neu-
trality presents markedly different circumstances for
developed and developing countries. While developed
nations possess the technological capabilities and financial
resources necessary for low-carbon transitions, develop-
ing countries face a more complex challenge. These
nations must carefully balance environmental sustainabil-
ity with urgent developmental needs, including poverty
alleviation and public health improvement. In contexts
where prioritizing economic growth over immediate emis-
sion reductions remains essential for ensuring public
safety and sanitation, emission reduction efforts may
necessarily require postponement. Given these diverse
circumstances and the critical importance of understand-
ing emission trajectories across different development
contexts, this dissertation elucidates how CO, emissions
and their relationship with economic factors have evolved
within different socioeconomic contexts while identifying

the specific drivers behind these changes. By examining

—-105-

i LA

both historical patterns and recent developments, includ-
ing the unprecedented disruption of the COVID-19
pandemic, this research provides evidence-based insights
to inform more effective and equitable climate policies
tailored to diverse national circumstances.

Chapter 1 establishes the conceptual foundation by
examining how environmental indicators have been mea-
sured and analyzed throughout modern environmental
history. The chapter contextualizes CO, emissions within
broader frameworks including the Environmental Kuznets
Curve hypothesis and the IPAT identity, which decom-
poses environmental impact into population, affluence, and
technology components. It articulates three primary
objectives: detecting and characterizing structural changes
in CO, emissions across countries, identifying factors
driving these changes, and examining how coupling or
decoupling between economic growth and emissions has
evolved over time.

Chapter 2 provides a systematic review of empirical
research organized around three analytical perspectives.
First, it examines LMDI factor decomposition analyses
across global regions. The Logarithmic Mean Divisia
Index method offers advantages through theoretical con-
sistency and absence of residual terms, revealing patterns
such as energy intensity improvements offsetting emis-
sion increases. Second, the chapter reviews methodologies
for detecting structural changes, particularly techniques
by Bai and Perron for identifying multiple structural
breaks enabling objective identification of regime shifts.
Third, it focuses on decoupling analyses examining rela-
tionships between environmental impact and economic
performance, including Tapio’s eight-category typology
distinguishing absolute from relative decoupling. The dis-
sertation’s contributions include integrating structural
break detection with factor decomposition, encompassing
143 countries over three decades, and examining COVID-
19 pandemic effects across development stages.

Chapter 3 applies structural break tests to identify
statistically significant changes in CO, emissions and
environmental efficiency across 143 countries from 1990
to 2019. Detected breaks are classified into four types:
upper shift, upper medium, lower medium, and lower
shift. LMDI factor decomposition at each break point iso-
lates five key factors: Carbon Intensity, Fossil Dependency,

Energy Intensity, Economic Activity, and Population.
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Results reveal two major structural break waves: around
1994 when 55 of 143 countries experienced breaks coin-
ciding with fossil fuel price volatility, and around 2014
when 64 countries showed breaks corresponding to inten-
sified climate policy efforts preceding the Paris Agreement.
Regional variations emerge, with Latin America and Sub-
Saharan Africa experiencing predominantly undesirable
shifts driven by expanding economic activity and fossil fuel
dependency, while North America, Oceania, and Europe
demonstrated increasingly desirable shifts through
improvements in carbon intensity and reduced fossil
dependency.

Chapter 4 examines 2019-2022, analyzing factors
influencing CO, emissions across 138 countries during the
COVID-19 pandemic and recovery. From 2019-2020,
emissions decreased substantially due to economic stag-
nation as industrial production declined and energy
demand dropped. However, this reduction resulted from
economic contraction rather than technological progress
and sustainable structural changes. During 2020-2021
recovery, emissions rebounded through renewed eco-
nomic activity and increased fossil energy dependence,
though recovery timing varied by income level. High-
income countries recovered CO, emissions rapidly in
2020-2021 through fiscal stimulus, while low-income
countries experienced significant recovery later in 2021-
2022. Technological factors driving emission increases
differed across income groups: carbon intensity increased
emissions in high-income countries, fossil fuel depen-
dency drove increases in upper-medium-income countries,
and deteriorating energy efficiency caused increases in
lower-medium-income countries. Decoupling analysis
reveals concerning patterns for lower-medium-income
countries exhibiting undesirable decoupling with emis-
sions growing faster than output. Analysis of decoupling
state transitions indicates achieving desirable decoupling
requires sustained reductions in carbon intensity and
fossil fuel dependency.

Chapter 5 synthesizes analytical results, demonstrat-
ing that while many developed countries have progressed
in decoupling economic growth from emissions through
energy efficiency improvements and cleaner energy tran-
sitions, developing countries face significant challenges
achieving similar decoupling. The research highlights

heterogeneity in emission trajectories across countries
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and regions, emphasizing that uniform climate policies are
unlikely effective given diverse developmental contexts
and capabilities. Findings suggest international climate
frameworks must accommodate differentiated responsi-
bilities and provide adequate support for developing
countries to pursue low-carbon development while
meeting populations’ basic needs and aspirations for

improved living standards.
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