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A decreasing trend of extreme poverty has prevailed
worldwide because of worldwide economic growth and
international efforts at poverty reduction such as the
Millennium Development Goals (MDGs) advocated by
the United Nations. Nevertheless, as many researchers
have pointed out, the benefits of growth have not been
equally distributed. Consequently, globalization has been
raising inequality and poverty in economically developed
countries. According to recent OECD statistics, the rela-
tive poverty ratios of most OECD countries have
increased from the mid-1980s to the mid-2010s.

Economists and policymakers have long been inter-
ested in income distribution, partially because changes in
income disparity and poverty are expected to affect
numerous social outcomes such as national health, educa-
tional achievement, social mobility, trust, and crime.
Reducing excessive income disparity and poverty is the
consensus choice of policy for building a harmonious
society.

Nevertheless, as Amartya Sen pointed out with his
capability approach, inequality and poverty include multi-
dimensional aspects. In reality, shortages of nonmonetary
factors such as leisure time spent with family members
and social relations in society sometimes play a more
important role in human well-being than monetary factors
such as income. Therefore, for poverty analysis, nonmon-
etary dimensions such as time and social relations should

be regarded as important dimensions.
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Based on the problem consciousness explained
above, this dissertation presents an investigation of multi-
dimensional poverty and well-being in Japan. Specifically,
it presents the following assessments: (1) what multiple
poverty situations people are facing, along with socioeco-
nomic factors, influence people’s well-being and daily
activities; (2) what socioeconomic factors affect multidi-
mensional poverty including the time dimension; and (3)
whether higher education can truly reduce the risk of
multidimensional poverty.

This dissertation comprises six main chapters.
Chapter 1 describes recent trends of inequality and
poverty around the world and, after reviewing earlier
reports of the relevant literature, presents research objec-
tives and the potential contributions of this dissertation.
Additionally, it provides a theoretical framework for the
analysis of multidimensional poverty and well-being in
Japan.

Chapter 2 measures the multidimensional poverty
index based on the method used by Alkire and Foster
(2011) using individual data from the Japanese Study of
Stratification, Health, and Neighborhood
(J-SHINE; 2010, 2012). After setting three dimensions of

poverty (income, living time, and social inclusion), the

Income,

index presents multidimensional poverty effects on key
health indicators of self-rated health (SRH) and psycho-
logical distress (K6), while controlling other important
variables. Results obtained from the analysis confirm the
practical relevance of multidimensional poverty for pre-
dicting health indicators.

Chapter 3 describes an examination of the relations
between income and time poverty, and physical activities,
using the household micro-dataset in Japan. The estima-
tion results obtained from econometric models reveal that
time poverty is closely associated with low frequency of
reading and short duration of sleeping. Indeed, analysis
results show differences between women and men. For
men, individuals who are deprived in two dimensions of
poverty tend not to participate in sports. In addition, lack
of leisure time might prevent them from actively reading,
while getting less sleep. For women, time poverty is an

important determinant of visiting interesting places and
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reading actively.

Chapter 4 presents estimation of the socioeconomic
causes of interdependent multidimensional (IMD) poverty
by considering two interdependent dimensions: income
and leisure time. Using panel data from a Japan Household
Panel Survey (JHPS2011-JHPS2014), this chapter pres-
ents specific quantification of the degree of substitution
between income and leisure time via the estimation of
CES-utility function, following the methodology provided
by Merz and Rathjen (2014). After the quantification, we
examine socioeconomic factors that influence each IMD
poverty regime. Results suggest that not a few single-
parent households confront interdependent multidimen-
sional poverty. In addition, full-time employed couples
with preschool children particularly confront IMD poverty,
using their incomes to compensate for their time deficit.

Chapter 5 investigates the effects of university
enrollment and graduation on interdependent multidi-
mensional poverty. Using the analytical method called
propensity score matching, we examine the true effects of
college entrance and graduation on the risks of income
poverty and IMD poverty. Estimation results suggest a
poverty reduction effect of a college degree for men for
both income poverty and IMD poverty. However, for
women, the effect of a college degree on IMD poverty
reduction is much weaker than in the case of men. It can
be considered that the difficulty of work-life balance and
low wage levels of female workers affect the results for
Japan.

Chapter 6 presents a summary and conclusions of
this dissertation. The conclusions support the view that
multiple dimensions of poverty are more closely associ-
ated with people’s well-being such as self-rated health and
physical activities. Particularly, the time dimension plays
an extremely important role in Japan because not a few
groups are regarded as time poor. Policy implications are

suggested based on empirical evidence.
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In 2013, the Japanese Ministry of the Environment
issued the ‘Third Fundamental Plan for Establishing a
Sound Material-Cycle Society. The plan explains that, in
order to create a sound material-cycle society, it will be
necessary not only to focus on societal material flow and
improve resource productivity, but also to focus on soci-
etal material stock, to utilize stock more efficiently, and to
accumulate stock that will increase social welfare. On the
other hand, in order to address the growing global green-
house gas (GHG) emissions, Paris Agreement was
adopted at the COP 21 in December of 2015 and all the
membership countries of United Nations Framework
Convention on Climate Change (UNFCCC) are obligated
to cooperate to mitigate global warming through reducing
GHG emissions. Thus, Japan needs to achieve the eco-
nomic growth by improving utilization efficiency of the
resources accumulated in the prefectures, while Japan is
obligated to reduce CO, emissions by 26% relative to 2013
levels by 2030 following Paris Agreement. With this back-
ground, this thesis extends the conventional efficiency
and productivity analysis framework which considers
labor and private and social capital stock in monetary term
as factor inputs for production activities to the framework
considering private and social capital stock in physical
term as a factor input in addition to labor and monetary-
based capital stock. By using the provided analysis frame-
work, this thesis conducts the productivity and
environmental efficiency analyses considering CO, emis-
sions in the 46 prefectures of Japan and discusses the pos-
sible ways of sustainable development in relation to

resource accumulation. This thesis comprises five

chapters.

Chapter 1 briefly provides research background,
research objectives, and contributions of this thesis. This
chapter illustrates why Japan needs to achieve the transi-
tion from a “flow-based society” to “stock-based society”
following the Third Fundamental Plan for Establishing a
Sound Material-Cycle Society. Subsequently, this chapter
also shows the relationship between economic activities
and CO, emissions based on the IPCC report published in
2014 and explains the important factors in order to achieve
the decoupling of economic growth and CO, emissions.

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 employs a Data Envelopment Analysis
(DEA) framework using long-term panel data of the physi-
cal stocks of buildings and infrastructure (roadways and
railways), labor force and gross regional product of 46
Japanese prefectures during the period of 1970 to 2010.
This chapter analyzed the change in the productivity
resulting from the labor force and resource accumulation
in Japan’s prefectures for the study period in order to
evaluate how the productivity changed over the years.
The results show that productivity increased in almost all
of the prefectures between 1970 and 1990. On the other
hand, between 1990 and 2010, productivity declined in
approximately 80% of Japan’s prefectures including big
prefectures such as Tokyo and Osaka. I find that the pro-
ductivity in some medium-ranking prefectures in terms of
population continued to increase even after 1990 due to
the fact that in such prefectures there was catch-up to the
efficient production frontier.

Chapter 4 analyzed the environmental efficiency of
production activities based on the accumulated resources
(i.e., buildings and roadways), factor inputs (i.e., labor and
private capital stock), and CO, emissions of 46 Japanese
prefectures during the period ranging from 1992-2008.
This chapter compared a “conventional” environmental
efficiency indicator (i.e., production per unit of environ-
mental impact) with a “DEA-based” environmental effi-
ciency indicator that could simultaneously consider
inputs, desirable outputs, and undesirable outputs to eval-
uate environmental performance and examines how the

efficiency indicators obtained by the “simplified”
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efficiency analysis differ from those endogenously deter-
mined by the DEA analysis based on economic theory.
This chapter further estimated the change in the DEA-
based environmental efficiency during the study period
and analyzed how social-economic factors affected the
efficiency. The major findings were as follows: (1) A
ranking gap is apparent between the “conventional” and
“DEA-based” indicators in a lot of prefectures. The reason
for this ranking gap is that the conventional indicator
ignores input factors used by production activities,
whereas the DEA-based indicator does not. (2) a decline
in environmental efficiency was observed in many prefec-
tures from 1992-1999, whereas a rapid increase in envi-
ronmental efficiency was observed from 2000-2008 as a
result of technical change (14%), (3) although the increase
in population has positively impacts the environmental
efficiency, the expansion of tertiary industries reduces the
environmental efficiency due to the lower per worker
GDP for the retail, and transportation industries com-
pared with the manufacturing industries.

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

this dissertation.
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In 2015, at the 21st Session of the Conference of the
Parties to the United Nations Framework Convention on
Climate Change (COP21), the Paris Agreement was
adopted as a new international framework for tackling the
global warming, taking the place of the Kyoto Protocol.
The agreement demonstrated a clear resolve by the whole
of the international community to seriously tackle global
warming. It is a clear statement that reducing emissions

of Greenhouse gases (GHG), the cause of global warming,
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is becoming increasingly urgent, and that measures to
combat the problem must now be rapidly worked out.
Climate policies can be approached from a wide variety of
viewpoints, but the lifestyles and behavior patterns of
consumers are considered an important factor in terms of
global warming impact. According to the world CO, emis-
sions by sector in 2014 published by International Energy
Association (IEA), the total CO, emissions caused by resi-
dential sector accounts for 17% of the world CO, emis-
sions and residential sector is one of the key sector for
reducing CO, emissions. Even in Japan, residential sector
is also one of the main CO, emitters. Residential sector is
the fourth largest sector of CO, emissions in Japan as to
2014 and it is an important point that CO, emissions from
residential sector entirely tend to increase since 1990,
while those from the other sectors entirely tend to
decrease or be stable during the same period. It indicates
that the importance of reducing CO, emissions from resi-
dential sector increases. In particular, since durable goods
such as automobiles and home appliances are so essential
to our lifestyles, the CO, emitted by their manufacture
and use makes a large contribution to global warming.
Motivated by this background, this doctoral thesis focuses
on CO, emissions induced by air conditioner in Japan as a
case study, and estimated reduction potential of change in
product lifetime and energy efficiency. The thesis consists
of five chapters.

Chapter 1 provides the research background and
shows the importance of residential sector on world
greenhouse gas emissions based on the research report
published by International Panel of Climate Change
(IPCC) Working group III and sectoral CO, emission data
in the world reported by International Energy Association
(IEA). This chapter also shows recent trends in the CO,
emissions in Japan reported by Ministry of the
Environment of Japan and mentions that CO, emissions
from residential sector have been increasing and the resi-
dential sector has an important role inreducing CO, emis-
sionsin Japan. With this background, chapter 1 explains
why this thesis focuses on air conditioners in this thesis.

Chapter 2 conducts a comprehensive literature
review of relevant previous studies, explains the contribu-
tions and shortcomings of those previous studies and
clarifies the significance and novelty of this doctoral thesis

Chapter 3 statistically modelled the product lifetime

and trend of energy efficiency in use of air conditioners in
Japan. Using those models, this chapter estimated the
number of stock and replacement of air conditioners and
CO, emissions induced by air conditioners. I conducted
scenario analyses about changing both product lifetime
and energy efficiency in use of air conditioners. The
results show the effects of changes in product lifetime and
energy efficiency on CO, emissions. Finally, this chapter
revealed a target value of improvement rate of energy effi-
ciency of air conditioners in shortening the product life-
time through a demand policy such as vehicle scrappage
scheme.

Chapter 4 applied the statistical models of product
lifetime and energy efficiency estimated in chapter 3 into
the environmental input-output framework and developed
a comprehensive analytical framework for life-cycle CO,
emissions induced by final demand of air conditioners in
Japan between 1990 and 2005. Using the framework, this
chapter further proposed a structural decomposition anal-
ysis to identify specific industrial sectors that have indi-
rectly contributed to increasing life-cycle CO, emission
from air conditioners during the study period: 1990 to
2005. This chapter also evaluated combined scenarios of
changing both product lifetime and energy efficiency of air
conditioners and analyzed the energy efficiency improve-
ment necessary for holding CO, emissions from air condi-
tioners in 2005 at 1990 level. Finally, based on the results,
this chapter comprehensively discussed how we should
reduce CO, emissions from air conditioners from point of
view of industrial technologies surrounding air condition-
ers, product lifetime, and energy efficiency in use.

Chapter 5 summarizes the main results obtained
from Chapters 3 and 4, and shows the contribution of this
thesis to environmental and energy policiesfor reducing

CO, emission from durable goods.
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Studies on Graph Optimization and
Network Indicators in Economic
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In the field of economic structure analysis, a nature of
economy as a network has been focused on. A network is
a discrete structure that consists of (weighted) vertices
and (weighted) edges that connect vertices. In the context
of economic analysis, vertices represent industries,
sectors, companies or individuals, and edges represent
transactions between them. In weighted cases, the weight
of a vertex or an edge represents its magnitude. For
example, if a vertex corresponds to an industry, its pro-
duction volume is represented as the vertex weight, and if
an edge corresponds to a transaction between two indus-
tries, the amount of money or materials transferred
between them is represented as the edge weight.

In general, a graphical/network representation gives
an intuitive observation about the local/global structure of
connections. Thus a typical usage of economic network
model is to identify a group of industries/transactions that
play a key role in economy. This type of analyses are also
useful to capture flow of certain things on a network. In
fact, in the field of environmental economics, economic
network analysis is used to discover industries and trans-
actions with high environmental burden of pollutants
caused by economic activities.

The network analysis methods are roughly catego-
rized into two approaches. One is graph optimization
approach, and the other is network indicator approach.
The graph optimization approach works as follows: We
first model the task of analysis as a graph optimization
problem. We then apply an algorithm to solve the problem,
and obtain a solution. The solution implies analytical

results about the network to be considered.
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The network indicators reflect the characteristics of
the network. Typically, these indicators are defined for
vertices and/or edges, which represent their importance.
The network indicator approach quantitatively argues the
features of the network via the indicators.

The graph optimization approach and the network
indicator approach have been applied to economic network
analysis and they are promising in the field of economic
structure analysis. In this thesis, we reorganize and
develop the graph optimization approach and the network
indicator approach from the viewpoint of economic struc-
ture analysis. This thesis consists of six chapters.

In Chapter 1, we provide the research background,
motivation and contribution of this thesis. We also give
the thesis overview.

Chapter 2 is the preliminary part. We give common
definitions and notations used in this thesis.

In Chapters 3 and 4, we study the graph optimization
approach in economic structure analysis. We first model
the task to extract important structures from economic
networks as graph optimization problems. We then design
high-performance algorithms to solve the problems. We
also investigate the computational complexity of the
problems.

In Chapter 5, we focus on the network indicator
approach. We propose a new economic network analysis
method by using two economic network indicators: vertex
betweenness centrality proposed by Liang et al. in 2016
and edge betweenness centrality proposed in this thesis.
This method identifies environmentally critical transmis-
sion sectors, transactions and paths in global supply chain
networks. As the empirical analysis, we use the world
input-output database (WIOD) covering 35 industrial
sectors and 41 countries and regions in 2008. We compute
the vertex and edge betweenness centralities for WIOD.
Moreover, we visualize CO, networks in the global supply
chains based on the vertex and edge betweenness cen-
tralities. Finally, we discuss effective environmental poli-
cies from the results.

In Chapter 6, we summarize our study in this thesis

and mention our contribution to this field.

-129-

[BE e 3=1

AYBEOBS
B w T
| g
WXIEERN pe e e
I N

RFHLIE, BFER Y bT— 7128 B EEE M
HHHB D 72D DGHIZDWT, G ORFELRIEE LT
DERALEZFDOT VT X LGEF HOCITH R
FA v b7 — 7 REOIRE L 2ol O =D ol »
LWIE LR E T L DD TH 5,

BE ORI, &y T =270 LIFLIE
VL 7 B Pl & [EEH GRS oM E e iRl
LIEE LTOET ML MAZZDS D TH S,
ST FICREA Y VT2 OBRELREMTH B 1A
X (BIZIE, EOFEDPL EDTARANOWT | AH) &
Ao (BlZAE ApEm) 1285 B L7 EEER M fil s
A, TNENARLEREATME, RKEARN
NL—FHEE LCERL L, ZoiHRL T %
EEBICEMREREE/ ST A—F T IV T X LERNS
BHLTW5, BEOHIETIE. iRy vT—2 |E
TO [GBEAHLE] EFENRS Ay b7 — 7 RiE%
EFEL. TORBRERT 52 T05, ZO/EILYT
FTAF 2= IZBF L WG DR 6H % B
{EL72bDTH Y, B2 TGN 5 BREE AN &
W2 EICHHCT& 2o f 30 C Uit e 3w B &
(WIOD) ~#if L7z RA T ST . R B
ORFWEINATHET 2 CO,PEHmICK & g Bix 5.2
TVAHB BB EIN TS, X512, ZiTifges o
g, B S NG RSS2 4 Y P T — 2 O
ILZIToTHY. TNLOREMNEELE»S T —N
VTS5 F 2= ICBT B AN RBEBEECEIRE &
nTwnb,

ISRV TRLEFE A Y VT — 2 M PR T —
2 FOREE LB DB ER 7V ) A NG -
PSR D Mt e & DS, FHak Ay b
T — 7R RS - ERET - Y i~ o#lETr
1T 72BN ARTIZETH Y. WEFHiTE 2,

PLEDED S ARSI PR S
SN
Indicators in Economic Structure Analysis” % i+ (F%%

#) OFNERGTHIET A0 LD D,

-
—

“Studies on Graph Optimization and Network



Fe RIS R PR32 G-

W E e
2 o f M
®5-0%EHH
ALESGEH

R 552245

Mt GRES)

FR304E 3 H20H

28— F VT — 5 FIHICB T % 8T
G —TF AN =R ¥ —DFIH
BRIF~DA 87—

MXABDEE

A LOHWE, =V FFA ¥ =Y a yHF—EL A
2B H8=Y FIVTF— 7 OBR RO — E ZFHA
OBIFICE L TR S 59T 2T, 754
N —DREZY DO —= F VT — 5 OFG %
RAET 272D DOBORIAIR 22 2 2 12H %,

HEEAIMEZ AR/, HE Ay bTU—
7 & U COE SN D EEIRE D= F VT — %
ERFEINCANGH L T Z e s, 20729
DEFEVIBENH L ON22H 5, Hl2iE. bHEIC
BT AR O WIE SR X 2 iR i Ak
BLTWAA, —FT. IS O EEBEA & DR
TIANY=BEEMHE L/S—=Y F VT — 7 OFEH
WCEBT 22220 T, 3T LLHcBiEshTid
Wi\, R LTI DDE TR L DD D FEEER
F—VCRAERNPICEILGHTEIT) 2L T ZF LW
JERM~NE T2 MR EED 2 L E2RAR D,

FEAER 72 AT G B AR SCCIEB S BRI B L
B HATRHIE DI A AT o 720 JATHIZEDEEIL % 38 U
TS5 ANY = DR = F VT — & OFIEHIC
LTl 2 ORFEI R D 5 OFF7ETH % —
05 CREFFE W ZEA BRI P I 2 & & SR
WIS D 2 SRR ZE D HFIZIE 75 A N Y — DR
EIFIEN B WIGEREDAFAE T 5 Z L AVRE N7z,

ST, INFTOTITANY —ORFFIIE, HE
BDOTITANY—BEDVNN—=VFFTA ¥ =Y a v —
CZDOFMBEINCG 2 2BV T, £, 794
Ny —BEERASE L RITONT, —E DR
RO HTET B0 BARIICIZ, HEHE~OBHPHED
HEMFRIIN—VF T4 ¥—T a vy —E ZDFIH
HHZEOLILICETHIE, TIANY—=R) ¥ —
DEAEZ T T4 Ny =B EOMBILT L LA TS
W2k, BREDPIHREIZM SN E > Twhe Ll
LA U722 IC B W TlE, WTFhor — 12

4% 5 - 6 &Py

-130-

BVTH, 794N Y—Barl—abos LT
ZATEY, BB EONE LN, s
BICIEE-STV RV, AL TREIORICEHL, 7
FANY—=IREDOLRRIECHE B L7202 17) 2 & T
TATHETIIB SN Do AR EZERT A %2 H
B L7,

RFHLTIE, KEL ZODEIGH &7 > TV b,
E—D5HE, A4 v ay ErFoRHIZBT
57 IANY =LY —CAFMERICE T 50
Thbo BB, SHIIY o T BFEEEHE
L7z TEHAME Ty =27 b THEREINF—%
ZWH L CREH TR X 2090 &2 175 72,

BAKIIZIZ, 09403 ay BV &KL AT
D H % 754 3y —FaiconT, Bk [+
Y T4 Y= EANOBTENARE BIENAZR) ] [H
oMWz BRT 52 LIChT 2EPUE (BRI
PUE) ] THHOERA KA S NS 2 L 2L
ENOBE (CRAARERS) ] o=MEICHHIL.
ZNEITEE L5 2 2B L 2T L E L DI,
INSDTITANY—BENT—EZDFHEIIZ W
W bR 5.2 IOV THIT 2T 5TV 5,

FLEGAT OFER, BARG % =FHO T I 4 Ny — 1§
BN L. TIANY—RY v —0BMIEEE 52
B\ E VS TR DR RB GO T — 712X 5T
LERTEZLITMA, HENZY =Yy V=1
ALV F —F oy N — Y A OF]H A KR R E R
BEMOLIE, HENRIEY -y VIl v 5 —
*y b= ADOFHDERRIKPUR A RO 5 2 &
¥l TIANY—BEOLHEICEH LI EICE
D MRALEON. o WENARIZL Y S
A v Tay ¥y 7oMHBIMCEELS 2 ewv—7,
THERPARKPUR R O KA AR ER ST 2o Ba L
NIV EBZ B EFIFENZ§G0 B &) BLBRE KSR
LELNTWS,

BUOEIESHNIEZ. A= T+ DTS —
YavilioTIUEEN,SA 7ua 7 DEHIZE - T
BRINDETIANY—IBEICHT 25 TH 5.
DOHH T, FHBEPERELETWEF T4 7 Lo
Gk T IANY —BEDHFAENTA Tu sy
P AL TOFEHTREEIC WD 2 5B R E 2 Th b D
BN U720 TS 725 TIEy A= 74 0T7
) OFHEBROBB W TEBRESME > 5 IUE L 72
F=y T A2 LT, Beown, W, ke
W o 72 BAKRY R ZEAL D J5 10 Z B USHTS % 2R
DHWERAT D,

-
—



2O FEAENAR SR - i R A

KW TIE, FUHEZ DY — € A DFIHLLHTIC Y 3%
- R TAALREZE LTV EEA, - AL
DOIBEETIIZORLEOIRPHETH 5 2 L HH 5
melhole Floo AU IA YV EEROTIT AN —
W LARMIIBEZH LTV AFIHETH > TDH,
ZFOZEHEDPEEY — CAIKT BT T AN —
LB RZVLT LG5 2 TWAbIITRENWI E, &
EDED BIN— TV F VT — 7 ORI B W T HAE
FIHZZEIE$TABEICOVTIZ, R TTIFANY—
WEARBINSE2 &S HMRNES N,

INSZODEFLSND B LN E IR, K
LTI B R BRI T 54 v T r—va v
DWTHRE % 1T > TWb o BARICIZ, 20154 1CEXIE -
A & NF SO N TG PR EE B X U201 34F (2 #8375 i
ERICL->TE LOONHEE L FHERORBFNR
WD d ) HICHT 2#mE I L. chooBlhis
B, RiSLOFREAHARGRIHED ZFHM 217> 720

FHIiOFER, NS DBESRICO W THEE ST &2 B
Z 5L, R AERELEIC O W CEAHE O T
ANY —IREOBHNCET 5 2 LR ENRLA, &
FHEEBOERELTIZ, TIANTY—F) ¥ —|C
KIS 262 FHEOD D HITBWT, TR
WECERVWIEEEYH 5 2 EAVRE N,

KX EELU T, SN E TEFWHERDTLE LD
TV T TANY —DRER V=Y F VT — 5 DF)
TR HE L Z B 3 2 BORMIFZEIC DWW T R BL
MOEF - MAZRR L. RO —EH ORI EHERICD
WTHEHEICETAREEITH) TN TE

FA G G

RIAS i RS

WAL | A e

HIAE iRt A

FlAE IR

AR TEHOBEEHEMN OFEIC X ) FEBRE &

BoleRAIN=VFFA4 ¥ =2 a Y OE IR AMMTD

IS DORHRE 22 B/8—V F VT — ¥ DR LY —E

AFIHANOBIFICBE L. ZHEOIEET— 57 2 w7z
SRRV, —EOBURNIREZEH L Twb,

KA L OFHMESL L ORKOHERIZ, BATHIZETIE

A OSN30 12T T4 N —IREDZRRIEIZHEH L.

HAEAED 5N TV BB/ 85— F IV 57— & F AL

i3 2 6 < Bl Ly FEREST 2 X — A

OPTRFIZEII L7z 9 2Ty B AEH R b % J2 1k

T 572ODMPR T L TV BRICH b, BRI

L MEADA 7 —2y MRIFIICB W TRERIZK T
BTIGANY=~ORE| 3F 4 vvavErs
DR E 5 2 vw—T7, [ B S O 2 R
T 52 ENOEPUE] BLO, [HEOWHERA LA
HENBLZLZBULITIANY—RE~OEE] X
—EDBEL NIV EBZ L EFNENZTED S E V)
WREZRHLTBY, ThFEFTCITEHIN TV EY—
E AR OBHATIZT T A N T — IS O 1 X R
THAHEILEZHLNIILTWA, INHLOFMEREHF
A FEEE. SOERAEREESFHED T T 4 N
VBEOBANIET A Z LR s b0, T
FANY =R =T HEERHEOD Y I L
TREETREFDIDH L L V) TREZERL TV,

T2 AL, SN E TEEWERTLE LD
TV T TANY —DRER VS — F VT — 5 OF
TR B3 2 BORIORFZEIC DWW T RO
DB AATZE W) BICBWTHERKNLIFETH 5,
S5, AT O BRI D e [T T4 N —
ORFEF] L) I, EEERLICB W TR O
W SEN % L D DSE DR FEBI OFFET — 7 2 W T
ARZBIM L7z &) BIRTHMIIC S & FHliT &
%o T—FHIRIFEIZ L Y BOR~NOBIIILE 5% 550
WS REBSDH 5D DD, wLoflifiZiHias b
DT R\,

VL OBARE R O ARG, SRR IR
XM SN (= F Vv F—= 7 AT %
BIFHH— T 54 Y =R ¥ —OFHERITF~DA
X7 h—] 2t (RS FMORSIHT 5D
DERD D,

P ORI G-

et w5 R 2255

FAL o ME A (RFS)

BHOFH B P304 3 H20H

FAGSGEH  HAORGY: - SR OEFICH
T B WFE — R I 1 AR
HEoBMIZBWT—

RYXABRDEES

1990 4EAC 2> AR W72 H ARIZ BV % B O IE
2006 CFRK18) 4EHEfT DBUTEAE DM TR DR
B RICE 5 720 BRI, BFRE ORI 2675 1



Fi

[ =
fRreBle s 2 REL LToREERZLTELOTH
5D, 19904ED LRV EUIE & Z e 7] & kw728
TRMLEORAL ORGSR, SHBIEORFBOR O EH
HHIERA 75 8 LTORE, WbIE AR 215 E
BLRET LR o70 TIIRE190E L. 7
B SHBEOWRENEANT LI L LoD THH )
Mo RAFEORIIZ LD, FoFL LToMKELRIR
FTEEDbSDOTHNE, W SHEET0HY
HHEDLLILIZRDIEITTHL, £H)ThIUL, 7
® - SHEEFHOH ) HEED LI HIIEDboDTH
5Ih LT HROMFESFHIED 2 (&EHH
) oOHuNZH B - KHEREI OB Y kD
%2 LT, MORFBED: (S iy 5B L O
ABL) ICED XD BB RATZDTHA ) o K
MXOHME, SNODOHEWHLNIITLEIETH S,
F1ETIE, BRICB L EEATHIED L B0
MADEREZIZ 572012, EOMOBRIZER L.
HARIZBU 2 R¥ERFOLMEE RS ) 2 TORME
AL L7z0 HARIICIE. BB EIMBOLER A S, B
BB LEFINV—NVIIEETIRERZES R ELT,
HOWTHELZZRIT RV L2 [ V—rodtf ],
EAMBOFEL IR ZMEAOKFHEXHOERIT S
EE [&FIV— v odif ] & LTHERE L. ZD
I AT, ARTEEIC BT 2 S E R SRt %
fLizonT, TS E e X BRE LT,
ZALD D87 Yt & T3k ). ZAbo )10 25E U
ThHrHYE% [#I] L LTHRIEL,

27Tk, Wi - SRR E ORI EREE R
e HEE» S, EORFBOROER LR 1 ORI A
VIFELTOBREERIT LI EoTwsizin
MM DZEALZW S AT LD AT BATEMEDE
HICE B HBEREREHD L (SO EEE
1b) 12X > T EFTEBIC W% 28 b2 b 725
L. ERELCAV— VOB F I ED L S 7
FNE G2 72002 WS L. Wi - SttdEon
HOZEALDERITIE, 70—\ LD TOMRERF
DEFAL - BT O E &0 ) PEER ORI FEH—
Hichy, BEHEHEKE 70— - 27 U F— FIZE
B UEWDD ) —H o lze ZOREE, W - &
FEEE, Ko BB B O THDFAN 2 FIEF B S
EORFEE N T 2EHMANE ST P LD TH S,
B 3FTIE, W - SHEOREHEDS L OEAB
BB 5 8BS0 E LM T, F oM EA
FOBALHEIRT B L AREE L, ZORE, &
FHAREELE OME O 0L B, Bk - S (&

4% 5 - 6 &Py

-132-

FHERT 2 OB 2R L. EEHSRHERE
EFHLTOWREED S, LEWICEERFI ORI
O, S HIIEEHEICHE T 2 B8 2 Wi icaEt
BICEET A LICE- T, REFHORKME LT
PER DT 22 TR ELL BB LZBR 2D L W
)T EDHLENIT R 57,

4TI, BREAFoORLTH B &M
DEEERIE, SHEPKFHEECARBLT 20T
3% <, AP Lo TREMLE 2 BIH L, &aHkEC
M5 TEE LTHENTONLZEIZHD, v
)T EEHLMII LIz, BT O NI E MO
By, SHERAOHNTH 5 EY W HERIE DR E
WCETH2D0THH . HARNZR IV — VG RMEIIHEDS
EDDHEVWIEBOBENTH L, ZO Lid, Sk
PEAFHILERE S (ASB)) %083 § 5 &Rtk
BT A LI D2 TFHE LOIT A POHIKLY B,
FEOHMERAEHLTVD, 0w LaEKRLT
Who FATTIEE BT, ST 2 &EHLED
WIS E MG L72o ASB] VAT 5 ARIEHEIIE, H7]
Bt L M Bat R & TREMLHYS R 53 0
FIET %0 UL, MHHEOBKN L ORMT, ASB]
DB N~ EOHPICTHIE L TV B I & ZRL
TWwb, €9 L72BEZ RS OG0 /A4
HDTH 5D,

5T, EABBEICBT 2B OB EZED WL D
PZOWTHE L7229 2Ty Tk - &k e g A Bk
2B B BRI oW TG % 175 720 1950 (17
H125) AEFGREIEIC & 5T, AR L OB THED
[Telf | 234 U725 Z01£1962 (BF137) 4Fidr
BLO2001 CFR13) FEEABIESUEIC X » THE s
[BE] Loz, ZRAHYTEMEICBV TR &
TR DZALD F ) PIAEARBE 2D 5 OB & - T\
HOWEOBERICHET 2802 [TlE] LTwvoiz,
EABREOBAM SR E LT, SEAFEIE X
UYASB] AR T B EATHERE L & O ITHAE AR
LFFEHIELTWSE, ZOZEhs, StEadito [l
HAtL] EBWIHIREHEAELTE Y., Thriitih
B OB EMNIIE L TVBEZEDBT SN 572,
6 mTIE, SAEAFHOLEAZZIT T, Rl
G [0 00 &Rt HeiE L I AR o B e & o Bk
NEDLIELL 20D %, WL OhDOMBPI DI -
BEZRY LT THE L7ze £ OB L Tw
% & 912, 1998 CFR10) FoOBIEYOEIC & 55144
DR/ - BEILSED S, AFHEHE LB ABIEO [Tl ]
WHIYDE )R- TE. LALAASH, 2000 (GF



SR 294 B AV

112) AELBEOBEABBLIEIZB W T, —EE I ORS
EHI R ) — AHF [ X 9 \CRFRIEAE & 3 AR 28Z
FHECFRTY=VDE L — 2 (THE]) bk
REN, —BRICEFHEE L AR E AT L T2
LEERBRWVIRIRICH A Z EDBHL IR Tz T
FERBLDORRIE % B 19 5 %5, AR B IERIC
BHT D012, KRHEEICAE DR LI TEABOYL
ERRENTDTH 5,

Pk - SrlkAEtR. ok LToMkozbE
BRELT, 20 ) HHEILL 7z MM HMIC
DWTIEBBELREHE MG IO Kal kL
—HTBHMTELTEY., TREETAFRES
AT DEFNEEADOFILLE LTERTV S, TRV —
Vo (] \ARTH D, —F BEHHIHAIZON
TWMAS LR L, KEHEECRTT 222 <H
L=V ERIFTVWDE, ThAV—vo [Hf] 8%
Thbo MOKFHME L OPHIZOWT, &FHkiE
WX LTI, BEZRE LD 00, BSHEHIHMIZ
B BRGSOV TIE BIA o R @ Bl % sk
5%, KRHEEOMTOREADREZIEL TV 5,
—h AR E ORI FHIE U ORISR
WG T 22V BRICH D00, BABEICOW
T, BEYHH DERFED 720 1Sk & B ABLE D%
WCOF A ERLE D, 2F ) [Tl 040 TH S,

DX ITARTLIE, W - SHESRTOER.
LETEEIC B RV — VO L Bk A,
EDX)BREHRICLSToOrEW LMLz I
BHRDD Do

F& KA HE—
MCRAZTH  AlAE KT OLF
RIS NN
HARTIZ2005EDOBERIEIC L - TIEETR &tk
%R SMSL S B TEAED AL L7z 19904F
ROPROYOE THEEIIR AT AEW 2 AHE %2 b O &
I o TV 72, ST S HICZEOFn % iE
O, FIFBOEDHIENA > 77 LToRE%Z SR
FTEIT ol Kiwid, 29 L2 - &kEo
HHEDOBADSEDERFT DD Y Fie WLz, ZRH
o &FHREEE:, 3% b B SRl I 1B L OHEA
BILOKFNCED L) BB a2 RIZL-0» %2 5 H
K355DTH5b,
PaLE - SIS ORI T 2 0 — )V & &tk
HWICFET 5 [AFMUEHE] 20 5TV 2H, K

wOCEE - SRR

XTRFT, WEDPSBUEICEL T TOZOMEDT
DB BUTHHEICB W QI EHR 8 A
B L CIZIZIZ MK T 5 L 912k -
7o—77 BEHEIHMICOWTIIMR L LTlBEOH
EXBFFLTVDL I L 2R LA LT, BBAFTDH
BAMEIEHAN, S 3o R HEHMIZHDb 2w
LELMER R E ST LV E VI BREE R L TWA S
EEHLMIL TS, RWT, B - SfE&ENo
BRI AE AR E D 5 OBERL & v 5 2RI B
NTWAHZ EZWEIC Lz BT Srlash e &Rl
I EARIAEHIRE N TIE T 5 L 912k
Terzd, s B ABUEATHE RS 4 60 % iR
%—)iy BUEEA QPSS TH 2 WA SIS
BT 5 aRMEHER, BLOM ) HEZ LT % &ML
HIZOWTIE, EABEKEID ENSICHBET 2T
AL 72 2L I L TWA,

i3t BAROSFEHEEZEOTLIIH D06 - &
HEERFOERZ L B 2, ENIMOSEH SO S
FHERIZ L7282, &iv—o [ LEh] B
LU TTEHEL | & v ) E O GHTIEE Z VT
LMLz, ZOHEWMY»H B, &) bIF, wEik -
SRR LB ABLE & OTEHE R SRR 5 BATIISE D% v
i MHEBED X)L XICHEHET 200 %R L
AR L DOEFRIIRE V.

VL OMARE R B Aw AR, PR
D SN THADRY: - KA ERF OLEEI

B9 % WFJ8 — el an s [, D ABE & ORI
WT— ] 2L (B OF eSS 51T 5
bOLiBHL,

B IE S IRAA 5 G-

W& F T REEHE265

o fE M (BEY)

BHoFEAH  FK304E 3 H20H

A SCEE ECH 4 5 ABE oA RIIBIT 5
KA ORI T 215t

MXABRDEE

R, 1978412 A« I 7z EC%ZLET"‘/\’S:’\
Bitge e L, I84 oBEoh T SRR
FHZABEQERMBEEORSIIHNT AT kf



Fi

[ =
ZD N A Y EHNFALUEIIZ KL v &FH2 i L Twiz
18974E DR (HGB) 3 X UF19654E D #kiE: (AktG)
OBELFUEL b o - aBEIRES N2 L %
SN LTz D9 2Ty EESNIBEN A Y
DVEFN L > THAOXFHEIT 2 MiFE T 2T TH L
W19854E HGB IC M b Sz 2 L # A S 2 L7z,

Ficld, AfEoms xR LT s L
Pa—1729 2 CRHA L TOMNFEEZILRTH L L

LIS, T OTEER Lz, BfE. EU BRI
F) ¥y FIFGEERPIEEO EU RS IC L hESWT
Wb KEFOFIL T, RS EZEL L EU
RN T OME OSEHEEARROBEZ B L, 2005
EH o EI RSt Jh e (IAS) %0 [ B W 7 i o it
(IFRS) 27 K7 a v (BRH) L7225 Thdiixds
DR TH o 720G BEmRIEVILTON TV,
COL) BBIRICEA, FFIIF AU B R - TEI
2B 2 ZETEBAL O TH 2 86 4 SIR5 O 5N
SBBL AT ER SRV, LWV ) OKRFHLORME
HikTh b,

BAFIRAIE. —RICIH A Y E0RE T CRE S
Nz sz, 72Z2e3E TNE A Y OHE
v UIEERHEER e H i H o &Hggo b &, H
FA Ve L OFMEOMEE PR LE ) & LRKR
DETH D, SHIT. N4 Y ONERIIRS % ENE
b3 BE12H . T E TOWEITEMERT 2 TENZ:
Lz TPHENDE, NSO TFHOZ NS ZiER

2iE, B oA A FEICEMT . EoRE s
FADBRE RIS L2 EDPRETH D, Iz
BRABOLKEZT>TWBEH DL H DA, FRHICIE
WhIEF TN kL y v ay N TADPGAELT
BY. MR L BEBESRIL TV 5, 20 2 R
LTI SEFIRFRICEEE 52 2 T RTOHESL
i U &8I 2 BLHE 2 > TR 2 RS,
ORI TH I L & L,

B1RETIE, L LTHEATHRTORENS IAS/
IFRS 7 K 7Y a YIZE A F TO EU DEFHRIE D ZE %
BPR 2o MO, EUIRD ED EIENICE S
%%ﬁm%ﬁ%ktfwtﬁ BIMEDL S P AFTH
BEOZALIC L D, /A LD SIMATT OB A v
tm&ﬂm8®7b7/a/«k%ﬂ%%?kﬂ%;\

@E%é%ﬁﬁé & T R LBl EU %
HERT LS L L) I o722 LS
b:trof:o

B2ETIE, FA Y ONFEHEOSFHEIKIZOWT,
B AGRALMED N4 Y KEtOEBLEBFEICES T

584  EE5 -

—-134-

6 & iFs

TADDT ==X L. &7 = — X%l LTk
PEHTHIGEEER N4 Y OVEFICIFERELTY
LB ERE Lze ZOME. A Y okEH,
EHOBELOFHE (GoB) % GoB 1230 { FRBiiT#
Al 72 2 Bk R 2 L & 3 2 ARHMEST - &FF
BB T2 HBAWMELRY) /NS T2 L2 HI
LIz To CE& - L BMER L7,
FE3mETIE, TTEUBE FA v &RIokRz [H
AR | TAVAERSEAE | [TNARI EU ik | A4 AR
EU &3 | [JRANZERY EU JEHE | [JRA4A 19 EU S
AL BH L7, RIS, [HAEREE] ofT
b GoB X, T GoB & A& § 5 Fr it Bi ik Sk i A
PICAT—H LTRSS TE L EZEBH L2 &
12 GoB M PLiE J513:% Baetge et al. [2009] (2350 & %
L7z

BAETIE, B4 5H5OKENPER BT,
A Y ONFEZ R LIEKEHEERERE N ED LI 1T
TRARBICHG L ) S E 2L L9 LA
2o b EEAGIRAIREENEFEEL2ET S
ERFECTHRENG S Wz2s, Z0fk, EE%O EC
N XY, Ehh S IRENREEE L ET L EEK
DEBEZTDL LI o7z, SHIT, ZEALDN
WEAEE 4 5 OLBWR % Bl L 72Kz, &5
OFALOWEENEZWFEL DD TH D L IR L 72,
HEHEIX, HRA vikd, 453850 [ Phirg]
(3% [BIEIRE] [ARST] L &L, WHEOROM
o - FREE . BRI AV =V EHWT, 5
BERSIC T AR AT o 720 WA, BLEERH
E7zB [#H] 56 2 50FBHE. HIAEE. BXD
BIMEMETH 5. S5IT, H4FHREERE~D F
AV SLEEORG R [EATHERE) THREA ] [EAIET ]
® 3 21243 ¥ % Busse von Colbe und Chmielewicz
[1986] & ¥ 23 —L w1 F [1987] OFFE%, #IME
HED R T REHELCHANBE T LTHEML

720 AT OREH. 19654F AktG DB D D L84 HE
PER S, Z ZICHEEXE O FEIE D NIE 2k

(TFV) Mg L BB ED b - 722 L 2R L. 4
DOFEBHED I B 2 BE L [ETHER] Ko,
FHBEIHBET 5, TRV ICHT % 20061021
EAERG] L2, FHFBEIHHT 2 2 >0 IHE
BlEd [EAEG] Lo/l tZ2WILNIC L %
B, INEFEBOGHTFEEZUTOETHHWTWS,

556 FCIE, [ RFEMIEHI] o B HE & Fhuc
S 2 BITVBLE 2 ATt R & L7, EOREE. %4
IR DB/ELR S S RSB B HEICOWT,



SPEMG294E FEAE A am SCE -

BI7RIGICIH R A 0 i AR - FOEARRO 51D b
DIE, FEAERD 5T 12720, INLOHRBHE
DFTRTH [FEILEINES GoB) THY, TnoHF
NRTCAHY9854F HGB ICHE NP L S iz7z0. LigHe
A Y ONVFEFICE Y [ETHER] SRS G
AT 72 BIMMBLEIZOWTIE, WD AR
Ll TN BEHEERNC S 2 BI5b & KA Y
DINFEZFDBD Lotz ) T2 EBERT 5,
BT ETIE, BN ARTRIZR AT R R [4E
JEPLBERTEME I | o 51503 EHE F 3Tl
WL CTHMEIT- 728 [HFA 2 EOHTH19654F
AKtG DAPBENAER I NI EPFHL IR -
720 WIS, BEHED N4 v EWNBALORR Z 54 L
7oA, THEATHERE] 37 M8, THHEA] 256 10, [3EA
HE] B 2MTH o720 2F 0, BAFGEEOL [F
F EOWATHER: ] 13, ISEOBED0% F b b Z &
DHo 726

5 8 7 Cld, Weber-Braun [1995] 35 X UM [2001a]
EBEI L CRATFIREEHEISERE L 5 2 511 031
M3 XTI L, 205 ERAT. ZORE. B
BELRIEFA Y 3E oML - PR AR SN 2B
DRI NI EDPHRTE . X5, ST SH
FEIZDWTIE, A Y ONEFE OG0 5 AT, [EAT
HMEFE ] AS6 M. THREA] AS3 M. BEAIESE ] 25218
LW R E B o 7o THEATHERE 12 EAIES] &
AL, 8fH%E [FE LoOMEITHR] EALTI L
T&E, WG E 7% 5 728973% ORI DV THEAT
MEFRFDSH SN2 L 2SI L7,
HIETIIOMRERZRIG L. W & SR omseiE
R L7, A LOERE, F45E50hTh A5
FIZREHRIE A RIZTTHEICOWT [FHEE] 2
B[R] ICE D TRTOEROHE % s
L. [HFA ke oMbt - BOMEZ b o 72 BLE A ME
WMENTZZEZWHLNITHELE DI, SRS E RS
72 A5 AOBEAND ¥4 Y OEZ OIS LT,
#7EcHER HRNL VGBS 2%
oM L2 IlH 5. AmXiZiz. M1 v Dsto
E MBI 25 TETH RV E WS BREIIETET 5
b DD, AT 2R 2> B 72 55347 )5 1=
X, o EC (EU) MM EOSHHICH BT 5 2 &8
T&5%, COZLLRWMLDOHMD 1 OTH 5%,

-135-

[BE e 3=1

aff H =
I RO HE—
aOCIATRE | Rl ORT L
RIAE NN T

A, WIHIC B 5 St EBLOF N TH 5 EC
BABRADERIZBWT, FA YR EDREDHE
Nl L. Wk DHEEE S - T4 55 % ENE
L7z EHLNILE) ETEHDDTH S, Kin
LTI T TN OSEHEB LN 02 8 & BERL L 72
DB, FA VIZRINO &5HkEE & il %2 Ghbeooh
—H LT [IEHo#EROME] (GoB) &Zhiciko
MBS EH HANOREE RRRICL LD E LT& T
CEEREELTVWS, FOLT, 4550 rs
SRS RSB E RIZTHEE T L, 1H
KA # Tbb1897T4E /LM (HGB) B X UM1965
AEHRATE (AKG) OHE L PSR LT L D
2. TNRSOHEE FA v H719854FE HGB 12 FHNE:AL
FTHEICE o7 B EWSNICTHE VD, 2BRD
GITEER R L CORGEHER 21T, T Z & %21
LML TW S, 11T, AkG BS—H L TH 4 5384
BEDERITROEEEZ RIFL TV, 212, IHF
AL EFR L B CBUEDE 4 SR TIEA SN
HTH. 2L [FEIEINE S GoBl & LTHE
IR A Y CIAFMEITE o Tz #3112, K4 Y
M4 B E ENFLT ABICIIEERETE 2D
WEEBT L2 LT, 3T [HELOBEITHRE 2
HoTwb, UbEoZ s, FAVIZE 45RO
EERE B L OO ENF LERE V) 227 v T T
ERBEIGICRTIE Ly PER o A E O REHMEAT % i3 5 2
A A A VAR ANLR ot kit ARG

KR SLOMEA M, EC 4 4 53845 D 1968 4 [ i
AL 19714E [R4E). 19744F [BIERZE) B O
19784 [ARSC] LIH F A k& OO &7kt
BT, 4 5RFOERB L OCENELE W) 2
DOBRIIBIT D F A4 Y OIS % RFH L
TeRlld D, THEARBLOKELREMTH Y. EFE
SAMFZRICH 2 MAE L 25T b0k LTHE
TX %,

VL EOFRERERED S RIS BARIELK
X OFRBE NG TECHE 4 TR E 0L KICE
FB KA Y ORBINCET A% R (BES)

DEM G T HIHET 2D ERD D,



