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This thesis investigates the effects of environmental regulations imposed on industrial solid waste generation
and carbon dioxide emissions in Japan.

We provide empirical analysis of the causes of productivity changes and economic and industrial structure and
its relationship with industrial waste generation and CO, emissions on regional and country levels.

In Chapter 1, we examine traditional and environmentally sensitive total factor productivity (TFP) in 22
Japanese manufacturing industries for 1985, 1990, 1995 and 2000. Data envelopment analysis (DEA) is used to
compute the directional distance function (DDF). The results showed that 14 of 22 Japanese manufacturing
industries have a higher environmentally sensitive TFP during 1985-2000 compared to TFP when carbon
emissions are not taken in account. We found that almost all energy-intensive and material-intensive industries
were more efficient and showed higher LPI when bad outputs are considered than with LPI without undesirables.
In Chapter 2, we attempt to measure effects of environmental regulations imposed on industrial solid waste
generation. Productivity was measured using the Luenberger Productivity Index based on Data Envelopment
Analysis. Results show that Japanese manufacturing industries have entered a stagnant phase and actually showed
no high productivity growth during 1990-2006.

In Chapter 3, we outline the regional economic structure and industrial waste emissions in Japanese regions
using the interregional input-output model. The data from interregional input-output tables and data of industrial
waste emissions amount by industry for years 1990, 1995 and 2000 are employed for the analysis. The empirical
study has revealed that according to the result of structural decomposition analysis, the growth of industrial waste
emissions in each region and especially in Kanto region was mainly caused by an increase in final demand. The
industrial science improvement and industrial waste control based on special characteristics of each type of waste
are vital to renovate the regional economic.

Overall, this thesis highlights the inefficiencies and the capacities following the creation of the Japanese
environmentally sustainable industrial sector and concludes with recommendations of certain policies for fostering

the environmentally sustainable industrial development of Japan and its regions.



MXBEEROES

R, TEURFHFHE CEEREYPEELIEEL LT, DREHOEERMICRIT 2REATWRE
BEEONT DL LI, BEAFEIREARNEECRITTEELRHLEZLOTH S,

ML OBIETIE, 1985, 19904, 19954, 200004k Rz 2 BEEE MR 0 B bIRFRHEHE L
AT 57— 4 #AWVWT, BREANEZBR LI 2ERAENE (TFP) L G L 2R %2177, 20
FER. BUEEIEMO S bUEHPICREWT, ZEMLRFSHEZZEE TS5 LI2L D, TFPA X 0 BVRES
EHERTIL, REAWEEBEETIZLICLY, = RUXF—EREEFA R OCEREM RN LY BV A
EDEME RTIEEEHAOMII L,

B BIETIL, 1990FE~2000FDEEEEDHELREBARNBIEL LT, REESTMOAEES
Luenberger Productivity Index & G348 4347 & VNV THRES L. oA IR Clid, ISR OAEEREIEH & & biT,
AREMICIRE M EBRR O oz Z EEER L,

EIETIX, 2EIMMIRE MR E L2199048, 199548, 2000F o HukEERERRZ AW T, EXREED L
REAMEE L TIRESTAERERET NV EBET 2 & &b, EEREEYOHBRMFEREE, FRE
EHEREZHM L, TORR. BNHIBOEEREYFRETIE. B TORKEESRE REEL
BELTWAZ &, EEEEDHFHEOMHEIZE X 2BRIC1T, HRHRBIC L 2P EL2ERTHIILAEE
ThrZ LEEZRLE,

U EOWNEIL, MABIZRERE ST FHEICESNT, bAEOEEZERMICBIT 2REATRAERE L
Wt L, SHOBRBRIZH LTHEARMAZEELZLDOTHY . BERLIETAINE L HMT 5,





