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In the introductory chapter, we reviewed existing sustainability indicators from perspectives of

economic analysis. We investigate the ecomic theoretic backgrounds and applicability to Japanese

case. In the process, we identified several problems which we should improve in order to suggest

more elaborated sustainability indicator.

We raised three points. First, we need to check whether the important capitals are measured

in the indicator. Because forest and coastal capital stocks are important natural capital in Japan,

we should care its adequate measurement. This point is related with the measurement process in

existing indicator from capital approach. In the previous procedure, the amount change of each
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capital is calculated by multiplying with its shadow prices. Generally, the natural capital is
calculated as “depletion.” We need to be careful to directly apply this procedure into Japanese case,
because Japan does not have natural resource hence have few reduction terms in natural capital.
Similarly, it’s a same case when the amount of capital is stable. In the previous indicator, the
change of natural capital is multiplied by some shadow price, but if the change is too small, the
value change is negligible. In this sense, the qualitative degradation of forest stock and coastal
emvironment have become problem in Japan. In Japanese sustainability indicator, such kind of
qualitative degradation should be addressd.

Second point is related to shadow price of each capital. Generally, the goods with externality
shows the gap of its price between market-based value and social-based value. This is the salient
characteristic of the environmental goods and natural capital. In the previous indicator, the
market rent has been used to value the natural capital in the inclusive wealth assessment. But it
is argued that the market rent represents only a part of environmental value, hense. it leads
lower estimation of natural capital valuation. The natural capital is decudted from the inclusive
wealth as the depletion, if we use the lower valuation of the natural capital will lead to the
over-estimate of sustainability. In addition, related to the first point, it is needed to consider the
qualitative change by the shadow price. Therefore, we need to pay more careful attention to the
valuation of natural capital, considering the qualitative perspectives.

Third, we should pay attention to the national distribution of each stock. Regional difference
in Japan is becoming one of the serious problems, so the individual prefectural indicator will
provide informative assessment of regional sustainability for stock management in the local
government. Even with the stable stock as a whole of Japan, the prefectura-level of indicator
sometimes shows remarkable change. The other types of capitals, namely man-made capital and
human capital, should be valued by prefectural level in the discussion of inclusive wealth
indapan.

Based on these points, we studied the natural capital valuation in the sustainability
indicator. As the first year of the research project, we focused on the forest stock as an important
natural capital in Japan. We collected both qualitative and quantative data. The data on the value
of forestry is collected from the results of ecosystem accounting in Japan. Based on the willingness
to pay toward unit value of forest, the shadow price in this study considers not only use value but
also non-use value.

Further, we consider the type of forestry, i.e. conifer/ broadleaf or planted/ natural forest,
and the age of forest. And we also reflect the social and economic characteristics in the forestry
area, through the average income and age, etc. These consideration will contribute the stock
assessment considering the regional differences.

In Chapter 2, we investigate regional sustainability at various regional levels in Japan. Our
analysis is based on Inclusive Wealth Index (IWI), considered by many researchers and
policymakers to provide excellent indicators of sustainability. The IWI database consists of four

types of natural capital (i.e., forest, agricultural land, fishery, and minerals), two types of human
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capital (i.e., education and health), and produced capital (e.g., value of roads and manufacturing
facilities). We assembled these types of capital to form our database of the IWI purporting the
period 1990-2010 for each region. Our analysis targeted at various regional levels: that of the
nation, prefectures, regions in Tokyo, and Minamata. Among the data’s implications for regional

sustainability in Japan are the followings:

1. The IWI for Japan from 1990 to 2010 was JPY 2,613 trillion on average each year, which
indicates that Japan’s well-being during this period was generally five times as large as its
GDP. By contributions to the IWI on average, human capital primarily contributed 53 percent,
produced capital 43 percent, and natural capital only 4 percent. In terms of dynamic change,
the foundation of the IWI shifted from human capital to produced capital. Concerning natural
capital, agricultural land accounted for approximately 70 percent and forest resources 24
percent, which suggests that these two types of capital account for a large share of natural
capital. Natural capital has furthermore increased thanks to increased timber and
agricultural land capital. When we focus on improving Japan’s sustainability, we should thus
recognize the effectiveness of natural capital.

2. Regarding the IWI for each prefecture, three metropolitan areas (i.e., Tokyo, Osaka, and
Aichi) showed the highest IWIs, as consistent with enormous size of their economies. By
contrast, we observed various allocations of regional well-being in each region by observing
the IWI per capita. Though the allocation of natural capital differs sharply in each region,
more than 50 percent of natural capital in 15 prefectures depended on agricultural land,
whereas in other prefectures natural capital reflected mostly timber resources.

3. The IWI for cities and special wards in Tokyo generally revealed an increasing trend from
2000 to 2010. The IWI per capita for cities in Tokyo was greater than on remote archipelagoes
(e.g., Torshima in Izu Islands) possibly due to radical depopulation in those areas. The
dynamic change of the IWI per capita also reveals that the IWI of the Izu Islands began to
decrease, while the IWI per capita in Tokyo generally increased, meaning that depopulation
on remote archipelagoes critically affects regional sustainability. However, values of natural
capital in local areas in Tokyo, Hachioji, and Ome, as well as some areas on the Izu Islands,
are greater than in other urbanized areas in Tokyo.

4. The IWI in Minamata increased by roughly 17 percent from 1990 to 2000, due to
incrementally larger values of produced capital, though the value did not fluctuate between
2000 and 2010. The IWI in Minamata suffered from the decline of the value of health capital.
The characteristics of the IWI show that Japan’s aging society has greatly affected regional
sustainability. At the same time, results regarding the IWI also suggest that the ecosystem’s
function of the forest area prevailing in eastern Minamata is declining, because the number

of people engaged in forest management has diminished.

Although the IWI reflects a simple and treatable indicator, it also reveals the diversification
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of regional well-being and is thus an effective indicator that sheds light on different issues of
sustainability in each region. However, since problems of the inadequacy of stock items remain,
we should continue to improve the IWI in order to develop a more effective sustainable indicator.

In Chapter 3, setting the ultimate goal of the research as cost-effective evaluation of
environmental policies, we evaluated the subjective and objective indicators litsted in the
Environment Basic Plan of Japan in monetary terms using the Life Satisfaction Approach. First
of all, we scrutinized the intergrated environmental indicators in the Fourth Environment Basic
Plan of Japan and investigated the people’s perceptions towards the importance of respective
indicators through the questionnaire survey. On the basis of this pre-survey as well as
information on the respective public expenditures, we selected several indicators and asked
people’s satisfactions with these indicators as well as overall life satisfaction. Meanwhile,
environmental information we can use as objective indicators were collected from the open data
sources. Combining together, we evaluated the subjective and objective indicators in monetary
terms using the Life Satisfaction Approach.

More concretely, screening of the the intergrated environmental indicators in the Fourth
Environment Basic Plan of Japan highlighted several urgent environmental issues which have
not shown improvement these days including greenhouse gases (GHGs) emissions, endangererd
species, water quality (especially chemical oxygen demand (COD) achievement in coastal areas
and lakes/marshes), air quality (especially particle matters (PM) 2.5 and photochemical oxidant)
and implementation of green purchasing by citizens. Furthermore, the questionnaire survey on
the importance of respective indicators revealed that more than half of the people perceived GHGs
emissions, final waste disposals, achievement of water and air quality standard and introduction
of renewable energies as “extremely important” or “lmportant”.

After considering the above situation about each environmental indicator, as well as

conducting a subjective evaluation of their importance, acknowledgement, and environmental
protection expenses, we select objective indices and subjective indices for evaluation. We then
proceed to evaluate their monetary value.
With respect to the objective indices, we evaluate indices about global warming, air pollution,
water pollution, greenery and biodiversity, waste, and noise. Our estimated results show the
marginal monetary values and the sample average monetary values for each objective index.
Estimated marginal monetary values correspond to how much a one-unit improvement of
environmental indices is worth monetarily, while monetary values of the sample average
correspond to monetary values of the present situation of environmental indices.

Concerning global warming, the amount of damage by carbon dioxide emissions at the
municipal level corresponds on average to ¥1,377. Comparing a hot day and an extremely hot day,
the amount of damage of a one-day increase corresponds to yearly increases of ¥427 and ¥1,165,
respectively, while the amount of damage of an extremely hot day corresponds on average to
¥2,793.

With regard to greenery, our result suggests that the monetary value associated with an
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increase of 1 ha of greenery area corresponds to ¥30, while the monetary value of greenery area
corresponds to ¥825, based on the sample average. Although we obtain statistically insignificant
parameters concerning waste and water pollution, our results indicate that the amount of damage
from PM2.5 concentrations corresponds to ¥10,162 on average. This is relatively high among our
objective indices, and suggests that we should tackle it as a priority. With regard to Ox, our
results suggest that the amount of damage from Ox corresponds to between ¥15,000 and ¥20,000
on sample average, which is higher than that of PM2.5. Finally, our result implies that the
amount of damage from noise at night corresponds to ¥24,734 on average. This is the highest
among objective indices, which implies that we need to deal with it as a priority.

Government has an incentive to deal with indices that have relatively high monetary values.
In addition, we do not only show the monetary values based on the sample average, but also the
monetary value of a one-unit increase in each environmental index. It is important to match the
monetary value of a one-unit improvement to its budget to realize its improvement for the
evaluation of validity of the budget.

Next, we focus our attention on 12 indices as notable indices of the fourth environmental
basis plan, obtain indices of subjective satisfaction from the survey, and evaluate their monetary
values. We obtain both “importance” and “satisfaction” from the survey, and then show the
monetary values of subjective satisfaction of environmental indices by the level of “importance” of
each. Our results suggest that some indices have diverse monetary values for different levels of
“importance,” while others have monetary values with relatively small variance for each level of
“Importance.” This implies that there exists both the case where environmental indices have
relatively similar effects on people and the case where environmental indices have relatively
diverse effects on people. When the environmental index has diverse monetary values for different
levels of “importance,” we need to consider how to improve people’s “importance.” We also
evaluate the monetary value of pro-environmental behavior. In order to improve the validity of
environmental budgeting, we need to consider how much people are willing to pay for it. Our

results provide fertile ground for such an evaluation.
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FrtRTRE S R DR F IR

IR ERAEERRE

AR BT

1776 Bentham, A Fragment on Government
“it is the greatest happiness of the greatest

number that is the measure of right and wrong”

1848 Mill, Principles of Political Economy
rﬁiﬁ%(&eqdy State Economy)]

1863 Mill, Utilitarianism
IRAEEEERTILERBENLT S
hAIRE )

1899 Veblen, The theory of Leisure Class
M RREHE

1920 Pigou, Economics of Welfare

“the part of social welfare that can be brought
directly or indirectly into relation with the
measuring rod of money”

1935 Ogburn, Indexes of social trends and
their fluctuations

“movement of social indicators of the quality of
life”

1960’s Growth Theory

1949 Duesenberry, Income, Saving and the
Theory of Consumer Behaviour

TR AT SRR

1954 United Nations
B KHEHRIE (Standard of Living)

1972 Rome club, Limits to Growth

1971 Brickman and Campbell, Hedonic
Relativism and Planning the Good Society

TR Ak HE 2R

1970’s Qil shock and Kogai

1971 Van Praag Individual Welfare Functions
and Consumer Behaviour
rpreference drift ]

1974 Dasgupta and Heal, Solow, Stiglitz, Rev.
Econ. Stud

1974 Easterlin,
1976 Schitovsky
BERREEGECARENARLNLL

2004 Dasgupta, Human Well-being and the

Natural Environment(H A T4 FEUT 1 DEE
5

FF)

3 RifrIRER R DR

(RN 3 O S
2T 2 A 2 Al fiE
[E] 37 BR

RMEZO b O FHT R X
b O DHEEE] b L <IE TRk AT 6E

AIETCRE L LI
TEDAETEDEL
BRI N T,
oz, THpin

L ZAHD,

1999 Kahneman, Well-Being: The Foundations
of Hedonic Psychology
Well-being&hedonismlE A B MIZFRZETHD

BEMFSERT (2009) |
FEAERL,
ki~ RANL NI N

Bo M) TNVR LT A I
C%?é%ﬁm%%izﬁﬂ%\%ﬁﬁ%
LEDEEVE2—
ik m
PRS2 DI DRRIE] BDREHE LD

1994 Nussbaum and Sen, The Quality of Life
Well-beinglENF=w o $H B\ E BRER
DEDLDEEATHBEN S, HDIDIERL

AN S, —JFTH
PEFEAR O B R B AR LA
IZBWTHEfMETWVD
HIERT H L THEER

TW5b, KETIE, Zh7enfist s L TEEE (wealth accounting) & L TEEINTWIHEEHE

b0 b Chifn
wamo~EORIT D,

FEEHREOERICH HHE 271X, Arrow et al. (2003) 72 X
ICEoTEEDLNTWND, ERWRE Z I, @ikd 5 VIXEED
BrrrHIME (£ 7 v b, EEMIEE (productive base) & IEZND)
B AR TREDNBE > T ZE2ERT D720, £ 9 Liztks
ZOEENIEELE NS 2 Ny RIS
REMAHZZDHOPLERA by 7340
TEARZNLTEAR, ANHEAR, BREKRZREDRMTHD ERBLT HZ LM

~OEBRIZOWTHERE (2014)

DA LB SIEwE

() FFENTIERVWEHIET S E NI HLDOTH D,
BHIRBEARA Ny 7121 T 480 -

DT Z DOFEFRITB VT

REMEFEARIZ O W Thlkam L. € DO F
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ZW, 2R LEEMICE ZIE, AEOBIZET 2T X TOERNREEND DI D 3ICREIND
DI CiE7e <, MiEAR (Dasgupta 2004) RMHSBAFREAR (B 2012) Z2EHZDO—HIZRY 5
%, 9O LIz, fIEOHEHPHICEE TS 720, %ICkD CiEmT 5, 2 2 Tlki#Em B
el 2 BUfR 4 5 72000, AFEEBITE Y R2EAROR (X7 b)) LLTKEREND E L TEAEL
£, BRRFRRATEDE (fEak) % U TKR L, BtV 2 (1) XX HICERT D, 22 TlX
FEEEISIE, CIRMERL TV,

¥
V,=Q Uxe ™t

Z LT, WAEOFRITEENER TH L7200, KOBBIOZOFMHO L M OB%E L TERILS
AN

V.=V(K,M,t)

LD, T TEERA N v 7 OFSHNE pk Z 2B AEDEE ST bbby y Ry 774 2L LT
EFT IR,

LETD, (2) Moy U TEET T,
L%, (4) OFVEFHE 1T HIFtWIZB T 2EENEOZ(LZRLTEY, 2> TH2RITHIR
BUR OB UK RICB W T bRt SN2 Z L2725, ZhADFEERIE CH D,

HA~OHBEAIZ DWW TS ET & G2WHMEICT 27201, LGN ARERZT5 L, HiEEHEE
FRD XS 1275,

FEEEE = ALEAROEI+ ANWEROZE N+ BRERDE(L
= ATEAKROMEX N TEARD BRI
+ NHSBE AR O E X ANHJE AR D B2 1L
+ B ARG AR OE X B READWLAL

B, FEEEERESTIE. ZRTRHOBERIZOVWTUTOR2(BE SN TV,
#£1-2 BRIZBWTHEINLTWAER

NLEAR EREICHWO N DMIEAR, A 7 78R, ERBEFHR R E06E,
BB LD EENOM b, BESHHFH, I & 2 EEESATEDE O

ANBYE AR . . e
) b, BEFFAYAE M OMIEZR E ORI RE S TV D,
4 ARG, =3 X —FW (GR, F, KERTARE) . EwER (8, 4.

gn. HEgn. Bk, ER. =o b RO B—=FH a0 b Uil

1 Arrow et al. (2003) TIZEIHE /> A 1 = XL EREATS,
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TNENOBEROMMEILY v RUT T A4 R ELMEND, ANNERSLBREARDZL 1%, T O
£ D R HIRB IS & R 7o FETGREME e EE W THE T 2 L ERH D, FrHNE A
FFol AL, MM EZ W5 L TOBEROEEMEDE/NGEE S5 (Sato et al., 2015), AMEAR
DFEIT. HERE L AEESORRKRS, HEMMEMOMEICL > Ty Yy U T T4 25 HET DH
ERRALN TV S,

HAREARDB ST, THEB SN THD DI OWTITEEIHAES Th b, =& 2IFBAIC N T
IR D 0 | EHEPRL RN X —FPRILTZNENOTHHICHE T 2 WG M 3 FEL TWD,
IROTGME N LBREBUCE LI EAZELSIVWEL D& LY R ERES, ZhERFRICHTADED
ZEIEo T, BAA Ny 7 ORBEHENFREL 725, FEEE, WDI 72 & TIXARHKRER, EHER, =
FNAF—ERIZONWT LV FERAWEEEREN TONL TS, LhL, BRTH-TH LR
ZHLOEA, LOEBICET 2LERND D, B, ARBREHD &I HRF M H L 5o
WU, BBl ik TEOMEEHEE T DL BN H 5, BREOREGH CTIX. 2 OMEIXXLER
% (WTP) CHEILd, WIP X ADOZABEBNERICR > TR, ZOERE 1 HAHEST &
FIZH > THRWRAEOSEL MO0 FETHE T 2zELTRDOND, £ZTHIZ, B
REROFMIZ DWW TIIAERERR Y —EAEER E, BREARFMICFH L LT —F X—2DF| e &
DOAFEMEIC OV T T D, £, IE T EBAMBMSCEREIC X - TN 2 HEND 5, @ik
WIEB A THI DR WESy GEREAESR) 2850700, SAICE SIS . Bakc S < G R
RHLDOTHD, T TICERLIZEBY . Ff TR EIImAEZ EFEICEZ TERsnLTWnb, £
ZCHHE TREMERRIE O R ICB VTR, VX RU T T A RMERAT 20809 S8, @aeERE
DEZEIRZDNEV I FRAIZHERDNTL 5,

FTAE BA~OBEAIZHITT

4.1. BAROEEDOBLIR

HRICED SN TWNAE Ty X LT 7o —F | S Bl ietE R IE 2 A RICY TTH=54.
UTFOERT —2RNELN,

N \\
. L

o | TEFZEA

B = O @
1

(=]

o N = WO o = O L o T O DO
90 o0 00 0 0 Oy Y O O O © © O O O
2 oo o o oo
= =R B =k B B

2012

(World Bank World Develoment Indicators X ¥ {ERk)
X 1-1 HADATEARZ (%/GNI)
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B4 1-2 AWEARDZAL (%/GNI)
0.025
0.02
0.015
oot —T R
0.005 - &
O Trrrrrrrrrrrrorrrrrorrrrrrrorrrrrorrrri
N T O Wwo™N T OWwoMN T O W™
W WV RV LDDDDDDDDIOoODOODODODDDD A -
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\ — TR
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1982
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2004

2006

2008
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1980
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(World Bank World Develoment Indicators X ¥ {ER%)
1-6  FFFrlReEEIE (ANS)

42. AER~OBAORBER LHER

B4 1-6 3738 Y | HARDOFHFE AT MERR R IZA I Z R L TV AN IEDfEZ & > TWD > T,
AARDFHBREIZTSDE ZAFHRARTH L LB SND, LNLRRL, ZOERBONRE &5
EL IO LEEREARARICHEMA T IBEOMER, dERAN LT %,

B, FRE AR IE O R E iy, ALEROBMIZELGEN TS RIZHDH, AHEERD
G HAS IZRVREE LTV D0, B i REVEREE A BB % 7 LT 2 SR IR 0 R 3
hsrtancTtLxEy (¥1-1),

FAC, BET 20N HREARORENIEF DR, ThUL, B TRZ LI, 2 OFEENEHE
HEFELBCEVIBTERLINTVE D TH D, ARIEAEESLEMEE L 2720 =,
ZHZHZ 9 LEMAEEO BAREROBAREITE -V 22 WEROTH S, - T, HRERKDOHBFEL L
TERLENTVDE I LD RFET ARICBNTIRIZEREORWE L XD TH S (X 1-4,1-5),

HoA, BREROFMOMETH S5, BREREZEZE LIZRIC, HARICE > THKIZEZELRAR
BARTH D, R, BEHHFEICDTE > TARIIBHREFRIZONW Tl TLE LIzEERFFL T
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%, TIZCHIEIOHBIEDOERICHEE T D &, BAROFAMIL, TFRAKROAE X FARDZEl ) =)
ELTHESND, BRIZOWTIE, RHROZ{LENIZEER THLTD, BHRA Ny Z7EELE R
ThdrtEHEEEIND (K1-3),

FRICEH =083, RROENEBILEMETE R0 E W I MEERET 5, HARIZE O TR
RO BITLTE LT DA UK OBEIITLE O Wi O S linAb , R 72 R FE IS © ARk DRk &
BHROMREN KD SO®H 5, BUROREIZEMNZ(LICMEZ R LD E W) Hikd L b0, BIIC
TELTWDARBIZONWTITAEMMEEZ FF-2 0D Th 5.

4.3. BARREG AT REHEREERIC T T T

AN CHM L B AR~OBEHAOREIZNA T, E6I2H 9 1 ABETRIUELALD D, THUL
HIBEPEDBE TH D, 21X, BHREFITHARELE LTHDLERELTNDLD, b 950 Ll < f
ZIXRBITHD & BRI L TOD R E ML CW A A R o b, EHRMNOBETHRS &
9 LI EREARD AN R AT IR, £ 2T, AARME R TR, R H D37
NEVHNNENL TERD A I, L0 EDHOWVEEOBENRD NS,

EHHI HHMREREARAT—FZDOAF

F—REEDRFEIZFZIBL TWDBUR T, BREARDMMEIZOWTHSH L M &2 AW 5 FHE§
52 L1E, HROAREARDOHESCHEE OFE & L TEEI TRV, FRIZOWTE 21X, A EE
i & LT IENGMEZ BT 2 LixTEenicd, BAREAROFMZkET 5 Z LB HAKRD
FEEHIESS D DOEDIZIEIRNER Y, 22T, BRATHEATWDIAERRY—EAEEICL D H
RERFMAEFIHT 22 mEZBND,

HARICRIT 2AEEBRF—ECAME L LTIE, BURT—Z0ERME | MET —2 OHEENED b
TW5h, RIFICTHEMLZEIIC, BRIZEBW T Y B XL - 77 r —F 253 < Fifse alaetE e 4 i
MT DB, BERRZCEZEATILERH D, AR —EAEETIEL, BIREATIIHEARIZOW
T, B (BIEERI. IRZEM. ANLAR, R, BE, Biis s WoFlRMAEN I TS, £h
HAFIM LU TR TRe R 2 T 2 2 L8 TE %,

F3HITilm LB, BEROY ¥ NUT T4 XX, BARORFAEIN KT 2 a9l fE &
LTERbESN TS, FLERUCKERLIZ LB ASEE LT 2t BHE THE T
DML THERRER->TLS D, TITiE, BREADY Y FUT T A AT HIHFMENET D
2Dz, bo b b REEEDOZ WEREORFEIHICH & O K EEE (WTP) ICEFBE T %5, WTP
FBREOZEMICKH L TERZEIND SO TH Y, EFMEZ O - OER R MiEZ2 R &35

(Bateman, 2002), WTP [ZVHEERFNC L A2RELEMEL LTWD, BERFIIIZ, ~—T v LD
HEERE L v 7 ZAOWEERFNH 205, BEMEI TIEI—KIZE v 7 ARFNTED W7 A3 72
SND by 7 ARFNIZEIT HRB L HKEDOSZ A DEE T XL > T4 S5 (Hicks,
1943) , B9 B R O 54 SR AR AR 72 & 1T E 2L 5y (CV; Compensating Variation) .
WA DB 2 S 1IXE M2 4 (EV; Equivalent Variation) &FEEND, 72, BT 5602013
BOHE., ZRENELHIZ: HIZHESE (CS; Compensating Surplus) . RSN ELE 72 HI1X%
fli4:% (ES; Equivalent Surplus) T 5,
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HARE ARG O AR TERLT 2722 51X RO L H 127225 (ZE1l1 1998, Flores 2003), p % HARKE A
LIS O Dffiks (<27 tv), Q ZAREAR, vy 2FiFE L, REGHAEEKZ V (-), IRAT 0 2%
ferfl, 1 224k&%, L3558,

V(p,Q°Y)=V(p,Q"Y-CS)=U°

LEFSIND, —kiC, BEEZNL Q—-QD [HE] THLHE, CSITRELZWEHEIELTLDDXL
HEE% (WTP; Willingness to Pay) %%,

2O LM E RE b o T, REICKT 2 X ESHLNET DM ENRERF F O ClEA
TEO., FEFHMEEZ SO THET 5 Fik e L TEIEGFEMGE (Contgingent Valuation Method) 7¢ &
MR SN TND, ABFFETIEZ. CVM O—FTH 53A A b A— FRZFIH LT 2015 £0H—
AT —Z BT, BREKRE LTORKERO Y v NV T T4 ZDHERERT,

RV — B RPN Z BH5 L CHARIZE T 2 AR OMAETEM (#4572 0 AR 1Tha flifl) % HE
HEUFRSHIIULTO D TH 72,

WTP = 2897.2%**+0.00014*** xfi{G (#4772 V) —355.4%* xR —19.8%F*x 14 fifn

— 337.9 *¥¥*x RIRIRFE+ 694. 9%} LZEMIRIE — 9.47%* X B fin — 207.4%** X FRME

IhEFAALT, SEROMET —% 2 AFTTE5, FRILoMERBENE., o8B EZRATEZ L
WX - T, BEIO 1tha H72 0 OFMMERESND (K 1-7), ZoEIFHIT. HBARDIRESCAHSELS
WEoTHEHATRECY R T T ARNERY 5D L E2RLTWAD,

FI DM E HE EE
(FM/ha/ZK5) [

M@ 22395 [
[@P39~2363k# [N

[@B63~ 25085k & [T }
Mbo8Ll LM ._... ‘g‘

By 7

~

1-7  FMAME URHAL) D534

— T, BHREROEICHONTIE, 5EMD AN Z L o THEET S, = 2 TIHEER 19 £ & 24 4F
DF—ZERNT, BEBMOBHRERD A b v 7 BOEEFET 5 (1K 1-8),

31



FMEAL  H24FRHR-H195% 44 (ha) [
925 5K i [

925 ~-286[1

286~ 168 [l

-mssuiu:u

ek T

X 1-8 FHEAETRDO 2 ~ v 7 BEAL

RZEIC, Y FY « 7742 (FEA) 2FLDZEICE-T, RIIOKEKRERDO X > 7 MifEZE{L
"ELND, ZHERNGDPETRZ L, K19 E75,

SEERS FHR R b Hfi{EZE 1L/GDPR

& -0.26555 i# [0
[@.2655~-0.07501 01
[.07501~0.05051 T
[Mo05051 L,k M 1

et 7

,4‘.

B 1-9 SERL 19 455 24 AT T TO RN GDP b ZR kil 281k

B2 bk k72 )3, Costanza et al. (1997) TIEHEROA R Y —E X TR GDP OB L%
09fF~3MHTHDLLTVNDHZLEEZXD L ARIZBWTARBRT—ERAJRE L TOHEKITHRD T
HETHDLEZEZOND, ZOXDICHHARIEEEICBITS2Y Y U T I A4 XITHOWNT, HillkES
BHROEEZEZRNBORTHDE, RICE o UIBEETE R WVIEEHRHREBLOEERRE N ERD
%,
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[AFR] 528 HiciaRek etz O ENug~D@E A

ANLTER, ANWER (N2 ICEBINTHE L EEOEENNWE) 7200 T, BREROMEE
M%\%ﬁ\m%gﬁ\%%éﬁ@4ﬁﬁuﬁofﬂﬁbé%¢5;kﬁ\ﬁl%%%ﬁ?*ﬁﬁﬂ
Z (1990 205 2010 £ E TO 20 HfH]) ODIEREIT- 7o, EERAIX, ESHEENIRE T HH
Ll UCHBER RN Z AR L 32 L b1, K0 MW L~ v Td 2 i KETA R o0 FH)
LRATEHTHD, ZHICE W HIROBIEERT E OREOSBNFEEIC/R D & & biT, fERT. #AM
DRI 72— 7= el v 23 387 1B B A O A o H AR E A O ZERE W 7~ b E BRI fEIC 2 o 7o, [RIHF
(o MUk T B SRR PTREME A BT D F 3 LS A B ATEHB ORFEN AIREIC R 2T b E XL D,
& 512, FHEIS7E1T UNU-IHDP and UNEP (2014). Arrow et al. (2013) ICHEHLL TW 5 H DD,
PAF 3 MR E OFERCTH Y . MO AEEDOE A2 KV BMUNCFHE T2 Z L B8R & e > 72D T
»5,

1. ABERICEBEER T Tida<, BEEARZNE LA

2. ANWEAROHIK I LIZHRRL5 ¥ F—7 74 2 (BROHNLNME) 2 NTER, BRERREE
ZE L CHEREFHFE (Data Envelopment Analysis) 72> 5 HERF L 7= 5,

3. BHREAROHPIZBNT, BHREELV I AT —FEEHTHZLETLOVEBRC Y U T T4 X
s VU=

LIF T, AAREEROFEEHEEOBE 2R~ FRERFR L ~L TR E S R O 4310 & et 2 48
Bl D, SHITHIDWHIE L~ ~OmEHFFl & LT, RAUERATIX, REA R IKAR T BT [E & 55 O
WEIZ i D,

FH1E BAROHEEOHRE

FOENFRBALC BT 5 EEREOHE, FERODMICHEAT2BLEZ/ 2572012, BARREDOH
EE fEE A2 FFM S 5, BHAROHEE X 1990 425 2010 4F 0¥ T 2613 kM TH 53, [F—H
M O FE GDP (2000 4EHH#E) 28 511 kM THH Z Enn | FEROEETZ7r—ThbH GDP DK 5
HFOBEARIIFEAL TVDEESZDDTH L, ZOHBREIGIZONTIEANERDS RS E < 53%
O, WNTANLEARPK 43%% LD, BRERITK 4% TH L, S HICHREROH TIE, K 70%
EMEAR, HRAROTHOMENR 24%%2 5O TED, BRERO KTy EMHEKLTWD, —RT5D
EHRBEARANHEEREICBT 2EEENMEVE 2 ICEDbNDS RN, £ 5 L IFS0nEnisy, EiTHR
Qﬁﬁ%%@ﬁﬁ%@\%%@HK@%Mﬁ%@@WLLﬁﬁféifuhmﬁﬁﬁ&%§$ﬁ®f
HDH, TOREIVFELL RS0, I 1990 005 2010 F 2T COFEEFEOE{b % AT
LI,

HAROHIEE X 1990 FLAE—E LTI L TEH Y, 20 FHTH 26%INM L T\ 5, RO HARD

2 UNU-IHDP and UNEP (2012) 23 & £ CW\W/=723, UNU-ITHDP and UNEP (2014) (TiXi&4t
EnTwWb,

3 ARMFIE Gl R bR FEHEH I R, EEES I FEE OB LT TEY ., 20 FH
TYH L TH 11 JEH*ir@iﬁﬁﬁxﬁ%ﬁg%ofco
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FE GDP OB 21% 772 Z L H HARITEFERICEHE L TOENIEZEZLTNDLIEEZ LI,
ZOHEMOK) 9%INTEARDHEIMNZE 20 THD, £o, HEBLERICHEDHEED 35%0 5
48%~& R&E HMM L TW e O EARIZ-OUVNT, 1990 4F % 100 & L7z 2010 4 D & A E oD HE X
HIREART 7.7%0HM, ABERITEFEEARORBDIZL VK 0.3%DHAD &leoTiniz, BREARD
W, BICHRHKROTTGANE, RO CTRMOMEOHIMIC LD D ThH o7, &&HRHKRERDH
MEEE LR L 32 L RO THHMEOHEINTK 124%, BEHIO MR /2135 22%ICF % LTz,
it AREARITHA L THY | FRICKERROBD OEENRKE N ol (REN7RBREARE SO
45%57 D3R PEB PR DAY L TWe), IRICEERE RO ITONT, A 37 MIhSZ DITH
2 DD, EOMIEIIRE N DHEE 2B ED2FEG XA, £ LT, ZOHEIEIT 1990 FI2H)
59%72 5 7= A3, 2010 FITIFAT 46%~ LK T L, FEEHRIEOE —HEENOEE Lo U ERE T 20
ZAHS, THEHLHRERIZZ LWHRIZE o TANERDOZEFEILIE RS BN 2 b 72 53R
ThHoTN, TOHBERIAN->OH DD THDH, TD XD P THRERDHEAO TG MIE & i
L OHEIMERICH 5L FERICERTREATH D, SB LI TEEZ A LS T 5720 XARE
AOANER EOFIMEITEE TEX 20D TH 5,

B2 MEFREMOHEEEREL., BREERDOHH DR

FP. WEMREN COFEFHEIIINRVDOIELS2ZRNH S (K 2-1), Hi, KiK., o 3
RKEWEOFEEHFIEN R DRV SITRFHE EELGHTH D — T, TS OHUIE O FiEHE X
— IRV DIT TIE R, RV OHIENRFELTVWHIDOTHDH, EE TR OFEEHEENMENG
B EA) 10 JKF T, 2E AL OMZ IR 129 JKH ., & L CHRETEIEM 318 kM TH v | BT
WL L ~UL O il 51 32 (SRR TH D kN A PE TS BUR O 2 IR 2%t L THAHER D 93k TH Y |
MY 46 (SRR L 720 | HEEHEEICB T 2 MBS ITEICESCN T E S 25, S HITHTMIC
BT 2 R 72 i & LCid, ARIMLA O U - DU [E T 0 5 [ & FE AR A3 E i 2 bR CTHRIE AR <, AR
NIRRT DHEGEFIR E NS D Z N T b D4, £7o, LBEOHEERIEII2E 6 FHTHV
BHHENOEEN TV DIZHE D LT END, ZORERERTIARERDOMEOGIICHLZ LD
FETREIATHD, 208 REGEMNRBEMNOFEEEEOKEZEZRNIZHEL. THA I3, AAEIL
LB LRENWEAS), NDEORBLEZEZEL T AY2) OFEERIEL KT 52 LT, Hill
BALCiE e, HERMAOEN NS, DEVIFEEOEEZFTMT D2 ENFGEE D,

72T UL UG O EN S 23 AR A TN RS AR E 0 AR pEE (PR AR PEORTIEN S FR AR (%) & 20
DL DAFT- S D) (TMH T I _RE DR TEAL TN D, Al TEENMD 20% 28 2 TWSHE
BB A A TV D ORI L SUNHG 720 TH Y | JUNHDT TIZEE, Koo & R
T20%x X TNLDTH D,
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B 2-1 1990 5 2010 & F CTOEMEHHEE (KM)

— ANY 720 OFEERE (K 2-2) 226, #EMREEETRO TR E T2 0 B 5 ko s
MEDFEEBVPI LI o7z, £, RET— AN OFEEHEN 3000 HFHEZ#E2 70X 6 7’
DODHRTHDHN, 3 RKEWE THYTL20EFEMRIZTE o7, Fioloi, g1, EHF R E4E
MBEENTWDIZE b 6T — NSV HEEREN 3500 Hii <, AEOENEWE S X
Lo, 2SO — NN 72 0 IRNFRAEFE L HECE WKEEICH D08, BB L VIRV Z L,
WANRAEEL T TIEPONCR O RWAEFEOENS ZEZZ L TWAHIHIR TH S Z & 28 E & HEE X
LML TWADTHD, ZNHOHIET— NS0 HEERESFHOVEBIX, AWBEARICHD, A
HE AR DTN — NS 720 2000 FHZBZTWD E LI, ZTOMREN 60%% B2 TNHDTH
5 (Z2EohToO ER R EFMRZE L THIAF O 60% %82 TW\W5), i<, Jul, DUEH#;
TIEAINZ LD EARIICIE LS . ZTOERIZEICANEROMEMENZ &2 b, 7272 L. ElRF
D) 1200 T HFNER DK 2000 HH E TIZHAM L TEHY Mk EOFHEFEEE LY b omidh
Mmoot

i
‘

kB

ik B o

2-2 1990 HE5 2010 4 F TOEMFEE— AN =0 HEE (G 5H)

T E TIEFR 208 E S FR AR 2 RO TE 22, RICEA 2R R BN ZEAL D D £ DA 2 %

35



BERIRRD L & HITHIE T & OF TR A AT Do ETEILR A R < A TOIIEMRIZHB VT,
1990 4, 2000 4F, 2010 0> 3 I CHEFANTHTEEHEEITIEM L TR Y | £ O & O HEITH E
ERIEOKEIIZIFNE > TS (K 2-3) (FnakILIRIZHB VTS 2000 4005 2010 FI800F T 1% E
W LT D 720 T, 1990 45 2010 FI2/TF T 8%HM L CTW\W5,), — 5T, BINRIZEN &I
F 72 D W E DN EAET D, TWNHT OFEEIHEOKE IR NS OO, UL Z 0 20 417
T 25%70° 5 33%FRRE DMK AR L TE Y, REFHME (K 25%) LY bEWKEICHLDOTH D,
O 20 FH TR ATREME Z MRS E W R TR E S TR Y, MGITBOBUR S —ERE R L
TWEEFHET 2 Z N TE 5, HFRMEMGIZETOROEERN 20%% FEl->TEY ., #il2ek
&L CHREATREME O ] BT 72 BGEICo M 5 DL FICEE 2 D XEThH D, HEMNR L~ TH
DL FEk . O RoOENERN 10%% FlEl-> TWD A2 28 m < 28, BLRifiti 7= X 5 2 piic
BALCIx— AN OFEERIEZEWNI & bR REEDZER M OIS b & Bb
b, FRaKL R U IR B IR BT 9% LA EIEINER AR 2 & v 5 IR L~ O BUR I & 1E A3
Ehd Litdel,

5

CE

finé i &

BAY mAL BER

2-3 1990 H=15 2010 #F TOEMEHHEE BT D KFEAROHERE S

36



145%
140%
135%
130%
125%
120%
115%
110%
105%
100%

| S,
= ———
R e —

E st

A

2 R
T ———————
I —
VE e "
|EE e I —

ST S —
T e —
B o te———
i e ——

T e ——
BT ———
I D e ———
(fFHT O i —

OF e

B
o
&
|
]
B
]
B
%
ot
=
fmf B e

E22000 ®2010

X 2-4  HrEEEED 1990 FEH 5 DL

100
90
80
70
60

50

40
30
20
10

ddﬂﬂdﬂddd-_aaéﬂ“n/

ﬂ¢5ﬁﬁ§X§hE§mﬁﬂrm%%
EﬁﬁﬁKﬁg ﬁﬂkHﬂ%m%uWﬁﬂEﬁ

rmWWﬂ-
—

A
i
i
H
i
i
-

%H»m

o By
1 s

s

bk A mE HE i Rt

i
[ T —

2000 ®m2010

2-5 FEERIED 1990 b o2& ki JEH)

BrEEREOEBER Z D720, FEARD 1990 4 OffEd 2010 4£F TOMMEEZ R L (X
2:6), NLEARMPMOEARIY & 03720 @WVEMEEZRLTEY, FHMIZ T0%REOHIME 78> T
Wb, Flo, BREARZEML T Ak 30 b v, Hio R letEm EICHEML b &5
25D, —JT, NAGBEARDEEIML TV 2D HUkIE 47 FGEFIRF 9 ROATHY | 13 A EDORTHD
LTWHDOTH D, HENRIT L OBROEER Y — L 432 — 20T, il & c i
RAHELDOD, NHERDIBWHD T HRZ =N 29 BEFHENoT-, ETOERNBEMLTWD
WTALEE DA TH Y . BRERE AEARN L HITHD L TV AL 8 R Th o7 (R, AE
AL BV R KRR, @i, SRk (Lo R, FiE) ., 2L TAREROANHEA LTSl
BIX 9 R7Zo7, NWEROHBELDOEEIIHEEHRIEOHSICEDLZ2EENDL L THRENI LR

37



2% (M2-7), FFlT, B, KB TIIAMBEROBEROZENRE L REW, M THRERDORA
FZNIEEREREEN L, ©LAMMNEBERO—HLER>TWND, LI2AT, ZDOXKIRERDH
W — IR CHIN TH > THRR > TND I EMnD, FERTEDY 9 5 RIERNEAR D SIIEE
ERNETH DL, 728 21X WEMG THIVUIANEROM LT 72 BORITHT L~ TREETEN
HIREARADOUBIIFIRR THENTRERETHL B0 D, £z, HEEREOBEMMNHI - 7=
WA ETIEAERDB D ZNNICRBVIED DI NE W) SAEETH DA, fMKLETIAREARIC
FENTDOUENHDIEA D,

130%
110%
90%
70%
50%
30%
10%
Gugty
-10% ¢
7
U
-30%
BT RN R S A EEN M e E AR B EFERAL LU E R LGSO REEEE LMERL
m%i%ﬁEE‘*%KEEfﬁﬁﬁ%ﬁﬁmﬁﬁﬁgﬁmﬁﬁﬂimiﬂEIJ-IEElEE?E%DE;%:%ﬁ)llE?M#?Wﬂ?Eﬂﬁ%g
ESED plin 3 AL e E $E D =i it
i
iE

BAY BER BAL

2-6  1990-2010 4F 0 % A D I J

38



250%

200%

150%

100%

50%

-50%

-100%

-150%

BN T EME S AR EN I Rt E AR R EE R AN ALRREER LN TREEREELUNERL
ﬁfc%ijf—;ﬁﬁiﬁ?k%ﬂiﬁﬂﬁﬁlﬁéfﬁﬁﬁliﬁgﬁmﬁﬁlﬁ;miu%UJ.%EIHNEiDE;:‘%%EIJHE%m#%iﬁiﬁéﬂﬂ#%g
3 plis 4 S mEE $E hEp Rt it

-

&

BAH OBA BAT

X 2-7 1990-2010 FF DO FEE LB LD DK EARDEE

HARE R Z R T 2 EADRATHIRIC LY 2220 EVWRH D (K 2-8), EHOMIEL 50%% H
LZRIE 15 ROABTHY , ZOMORITIHRRER KT L T D, o, BEBICRES N, A
EEPFOME S H T & BIFR TIE 20% 282 TE0, WM T2, thif T, AREARDOHEIMT.
+ %5 % & K oo ¥ &% B 3 # wm Z & i B 7 3

39



5 AR AR | - ey

E AN | Fline 54
AR O RH
AR 1

R

e A A A AR AR AR AN | e T e T E e mET_T
[ AR AR AR R AR, | | R R T _.nmﬁu
[ AR R A AN T |11 —|
AU L LU LR [ __._Rﬁ

AR N

AR EE
ERSSSSSSRSSSSSSY ﬁﬁm.
ARV _
ALV LAY o i

ESSSSY e N xmxm
A R e R S NSNS T S

AL R

LSRR AR RN

25 A R R Y
[ GG RO |

T
e R
]

SRR RRRY

AARA AR

SR RRRRRET
SRSRSRSRNT

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

=iE

EL

t

PE

ME

L
HEM(TOVRTL)

B O (TSIEE)

BE

BXKEAR DIPER

X 2-8 HAREARDHERK (1990-2010 4 FHE)

WEDWENGT D &R Em & LT,

X% HRERDE

-
—

9), L7 L HREARKDOZAI
ARARO TG HIAAE OIS B ARG AR OB

A\\\:

ROBAITHA

&
Wb DD BEREARDH

L TWBDTHD (K), £7-. i

=)
ARORKEZIRWAOVER L 72> TWND, THLISM

-
—

[

JEE M DR 132 DK HE 1T

ol

&

-
—

) e NV Ny

15178719
SR

(ESEA D)

-
—

T

40



| = AasaateaTe O o
AL AN, | ToCToom Flind -4
] XEH 2
SN
jcibg
EESSSESSNSTITITETST e R T o
EEASRRRRRRRRRRRR] I T IRTITR T TP TR PTRAPTRETTIR jms
AT LTCLOTLR L OO | e e e e m%u
D)
VAL AR LA =
o
AR e 8
a3 ~
(ESESeRSRTTT TRy =
=
[ AU LY i HLP/J
| AR R R R RN e 1F zﬁ_
¥ W
CTUTLLLLLLL ~
T o
E Tremoonsns conooos pooon]
SETRRRRRRRRRREY dJ0 " =
| AU | | T R < P_A
VL RULLRLR | I S
AL AR =] DS *
N o
=0 Z
I
z =
&
RS
< a ¥
fml
| |
=} D)
A
2 K
2 m
—
£
£ '
e ™
= a
Teeooneeonooooronos copeeon poEe] B4
e —— =
RS s o T =11
EERRRRRSRY o 2]
&
i

100%
90%
80%
70%
60%
50%
40%
30%
20%

600
500
400
300
200
100

100
-200
300

=it

&)

[~
=

i

3k
% (101

REER

21k

==
T

mE
TR

41

[}

i}

fi

N TOHKREARD

-
—

U
i @R (TR

¢

g
=

a

blig ]
% 2-9 1990-2010 £

HE

-400



150%

100%

-100%

B

ot B

oEit afF(mSedE afEM(IaL27L) akEER

2-10  1990-2010 fEIZ T TD HRBEARD LR

38 HEESHXNOFHEEREEL AREARD TR

HRCERTER . HEBIX O B EEREO 2EA /@ & L CiX, 2000 FE»n5 2010 FEI2FT—HL T
BIMEMICH D (X 20-11 BLOK 2-12), 72720, HMET, HE 280, K TEHBAER, £iF
X3 2005 F7 5 2010 FITHITTHA LTS, RIS, — AN OFEEHEZECEEZET L (¥
2-13), THHICB W T, FIBHZIZ O E LTHRFE#EREDHEST THWMEEZ RL TS, b
O HIER O EE AN & NS o 7o ERLL RIS LR TAORHDTENS TH D,
BRI — N Y720 OFEERREIIHIERICH 2D S OO FIEF TIX 2005 4235 2010 41203 T
—ANY 720 OFEEHREIHD L TODEBA0BLOEEL KX ZTTHWHIHIETHD Z & &R
THOTHD, IHIT, FIRKO— NS HEEHEEICIUT (¥ 2-14), TREXO 5 EMH %%
GHIC, WX, XS 1EMNAEZTRY, il b THREH L/ EThH D, b O
ANLEAPEHNINTEY . ADBMCIHESEEIEFICE< AR INDTHD, —A47D
FEEHRZEOBEMA RS &, TRBEXTIX 2005 FIZHEEHENED L, Z20%EIEL TS0,
PRI TE—H LD T 2EmICH D, o, BXTE—EHLTHEMNT 2ERmICH L b, #l
NORERIX TIE— A% 720 OB EEEEOBEMICHIEER KR E WD LRG0 5,

42



020005 E2005%F E2010=

(JEF)

i)
2N

£

fa

FCH TR O 38 [E]

% 2-11

1]

@2010

02000 @ 2005

DOHER (JKH)

i)
N

ik

[T EE

.
hva
H

X 2-12  HRALRERIIX

43



25
20
15 il li
10 I
5 it i
L TERALEEILLEAETEL IR R LT Y
Z FERECHUSEEE e BERE S
il L WO T éw ﬁﬁi
i
@ 20004 WM2005% B20104E
B 2-13 HOLHESTTER O — NS 72 v FEEHE (55 M)
600
mo_?
i
it
it
400 |4
i
it
it
. i
300 |
it
it
it
it
200 |}
.8
It
1
1%
100 (M
b
i
i 10 1 1 [
-
0 777@EE@E@@@7@@m@@@m@@@
T B OFK X & B T & =] oo ®B ¥ g & {4 ® OB @& 2 B
& E B Z ¥ H E | %= B B ® ¥ © & E J| B E ¥ @ F

02000 m2005 @2010

4 2-14  HCRERREBIKET O — N Y72 o E R (55 H)

BRHE T O BREAROME L, AT o N E 7, HHET., £ L CHEERICEY T 28
THREARDMENE N L0305 (K 2-15), RRAIZIE B REAROMAE T IME NIz & 5 A3,
KEHT, MEEER ., BrEFt, \LETTIX 2005 £ THAREARNEAD LTS, —FH TRBIXK Tixd
X, KHEX, {ILFNXZEREHEC THREROMMITE (K 2-16), 7o, FREITEFEERE
RAEKFEGROEIMZZ VNS ETHD28, KEXIZ 54T 3H, 104 T 6FHF< BREARE W
HEFTNWD, TORERBERIZKEEGFROMEOH P IZL DD TH T,

HAREAROERER & LT, W fbRFEHHICHE I HESHEEOBEREL LD &, 2RAIZHINE
MICHDZENnhDd (K2-1TB LUK 2-18), £ L THRAIK TIEL, BREARO K/ & I3I3IT MR

44



WCRTORMX TRENETTWD, BNz X I KEXOBREROERITRE o7, [
BRI AL R BRI OBRBRE L, WETDLERHY L5 TH DS, —HTHEIZH ZMIT S
& WREM T TR LR F P IC L DR RE < PR EOMERE TIXZ OB RIIC A
RVNSWZENGND, Flo, RIS TRENICREEN NS N &b (LR FER
DR BT AIX Z PSR E LTS ZEREETH S,

0,000
50,000 [
40,000 |
30,000 i
i i
I l
20.000 i It
|
il it
10,000 [ff H i H
it ﬁii M
0 Hm_m M m 0 mﬁ”ﬂﬁm__mmmm_m_ Mm i m um
;\ﬁﬁzgﬁgiﬁwmd\aﬁ@@&éﬁiﬁfﬁ@ﬁﬂ&gﬁga ggg_@i@&ﬁm
I R R L LA R N L s e R B c E R R E R R R EET L
E b o woE LA WMo
020004 B20054 BE20104&E
X 2-15 HECERTIE O B AR E R OMifE (55 1)
16,000
14,000
12,000
10,000
8,000
6,000
4,000
S b i
0 Iﬂ Oan [m Iﬂ - —_— [h:l Do
R T OB F X & B T & B O - ficd o # & i WOl W B ® T
= & g = E B ¥ ] & B B &% W% g n s E I f F

02000 @2005 @2010

X 2-16  HRHERIX O HAREAROME (HF 5 M)

S AREAROMEOHE ., KFEIZB W T, T LRFEHEHICHE S BREZ GO TV ARV RICER
Y A AN

45



18,000

o o o
o o 9
o2 =
oo ol
— — —

10,000

020005 E2005%F @2010=

L (HH7M)

E2NCA)

&%

BoD BRSPS

.
A
H

FAUHR T

2-17

30,000

RS ET T e e T e

R A A L R T e A T R T R B e e

S |

e R

sk

Hrdubd

T T e e T R T e T T e e e e e e e

T e e

25,000
20,000
15,000
10,000

5,000

B2010

02000 m2005

DKL (HHH)

L 2HEE

-
[

X 2-18  HURUALRRBI X O fR & HEH

B4l KRFOFEEHEEL BREADSR

17%H L T

S D 4270 fEH A~ & HY

[~
=

72T T 3650 1

1% 1990 475 2000 I

Gif)
I~

£

fa

WA, 2000 AELLBIZIEZ(L LTV (K 2-19), REAR AL H[EH

=)

AR AT D T[]

TIE 1990 425 2010

Er

]

fa

=
=
==

P TCRAR T DR IE

T T 30% LA EHINL TV 2 sl &I TH 5, 1990 475 2000 4RI

-
[

1

DA & [F]

Ep

B
==}

¥ N N NOF - E

IHY,

72

i

DN L TO 72 BRI A TEARDR

HH
2N

£

iy

L

]

LD S THE

-
—

LTW5i

3
L

¥
U

DONTEROEENMIL 2007 FEEE T

-
—

Cchsd (X 2-20),

46



O A TS Z D, FEEHENMER L T DENIIAREAR, ANERICHD, TZ THRE
ARENEROELICH Z0T 5D &, HIREARIT 2000 LI 2005 FEHE TER LTS 00, £
A D EIMEANICES TV D (1K 2-21), — TABEARIT 2000 FELUEBAERICH D . 2 OFERH
HEEADHDPICH LD THLD (X 2-22), E5HIT, 2000 FELUEAKRTONANBD LTS Z &R
REEABDLO—RNTEHLLDOD, — NS0 OEEEAZE LR LT DA (1K2-23) 205
B2 i RGNt L CWA Z R HEERENS R 2MEE L TERMICIEZONEDTH D,

200
150
100

50

0

o o .
NSy Voo o oo o N aD D
SRR A R NS e S e

A _;_\\n/ Oy
N N A SN N A \ o o o

<
QQ\\ O
a) i [8) V /

B\l BAH BEK

X 2-19 KERHOHEE OHER (10 /M)

47



100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

0%
A @ O O D D D D> DdH L
AN~ s, SR A RPN LU\ S G, S\ N
S R R R RN N ¥ 0
FFFF TS

BAT mAH BEMX

B 2-20 KR OHFEE O RL

0

w
a5}
—
w0
[{s]
=
e
[{s]
[{s]
t
—
0
[{s]

99619971998199920002001200220032004200520062007200820092010

EHE ‘ftk (torRFR) BREEE @2t

X 2-21 KIRTTOBEREROHERER (EM)

48



180

160

140

120

100

80

60

40

20

0

B E @mEF

X 2-22 KR OWEEARDOMEOHER (10 (&)

6 40,000

35,000

1

R SRR |

]
oanan

30,000

25,000

20,000

5]

15,000
10,000

5,000

[ R

AR |

TS
R R R
T
R AR RN

0 =l 0

)08 2000 2002 2004 2006 2008 2010

T e e e |

—
w0
[5s)
=]
—
w0
[t]
[ %]
—
[de]
w
e
—
w0
)
=]
—
w0
w0

B (B —— i

2-23 KMRWO— NY7Z 0 @EEA (Z#h: 5 H5H) A0 Caéh: A)

KEFOHIE L L TOENSZHET 27D OFHEERIEDOLEE ZDOERZ N LIS, —
HT— AL OFEEEENOTR-ANEZ L) ZENSZEENICIZD ZENAHETH D,
AR D — N 720 OFFEEFEEIE 1990 4£12 1180 T TH 0 . 2010 45121 1730 FHET—EL T
HIMEIC B 2 (X 2-24) . 20 4F[H O 7287 E & FREE O FIEAY 1500 T TH Y | FEARRE L ~L
DEEZEZ TWD, DFED | KETFIFEA LA TIEENZRS>TNDLIDTH D,

49



18

16

14

12

10

SRR |
e
TR

SRR |
e

R

% Z
-] =
Z Z
7 2
ﬁ ﬁ

s

1990199119921993 199419951996 199719981999 20002001200220032004 200520062007 200820092010

BAE BAT mEE

2-24 KRHO— NY72 0 FEE OMEOHSE (55 H)

HRERIZHZMIT D &, 35~40%% HAWEIRIT, 60%IF < BHUIKAFT 2EICR>TnD (K
2-21), M1 BREARIZED DHIGITREAR LV OfE & K& UTEDRWD, RGP A~D KA
2 10%LA @V SRS CTH D, RRETRIL 91 FFE SHEIMEMICH V. 99 00D 2004 £ F T
S LW 228, 2005 AL £ 8INCEE C T D, F7o, BHIEROMMEIZ—& L CTHEINMEmIZH
Lo WIMRTEZITBRMERO G NHREROHEMZIER L TWDEN, ZHRERSL, TOEERZ b
v 7 W RICHKREARDEINCERL TW5, 2720, BRERO > bHiBME LI 2R+ oa s
AT BOMEA 72 0 /NS VAT REE 220, FERBEOKAETE 21X 10%REEZ MR L TH RWVEAR
THoHMN, BUREAS—F MUY LRV, KETOFEIZIAD D HBARHE DS AM AR 72 & D3
HCHIICEHEINTELT, MBI TWAZHOTav AT AL LTOMEZEK TFSE TN 58%
RETLHDTH D, BMICE L THRERICHHERGEOENEM SN 223 2ENRETH Y |
ZOfFEPRITH 2 EEL N, KR T O BIRIER TIT O TV D8 L~V OF B A FRREJRICH L T
BT DR HREARDOMEZ M ESEDZENTELAHEERH IO TH D,

50



[A%] B3E ABRBRETY 7u—F (LSA) #HWI-5E

FLIHE XL

W E DO 4 WREREEFEAGTH . REWBRBERENGER T DAL, BEZEOEIRIIZ OV THREBER
ﬁéhfwéo%@ﬁ@ﬁ%_kwfu\%#ﬁ:ﬁﬁémﬁhﬁ@%m&&%_\%o#@@%%
HIZOWTEENZRFMA e S TS, Ll REERFEIZHT 2 ZvE TOFMEELE T
MR RO BB B Ik U CRFEMICHRE AR E SN TV D, BEASERORRAEERT L 5 2HE0
TRFEAEN 7 REM L SNDFEEOWRILAHIM TR, £, HEMTOEEMEDZRES 3]
LTV, BUTZTPRICK L TEOREG & e HHEN M L L720& v 5 B xR OBLAE A
RIFTWBHREORER DD, L0bS, BENREEZ/HEL T Z EIFAN - MEWEROA
BER E VI BENOHD CTEETHY, FEHEWVWIHALOERHNIDRERGIT D2 LT, BLE
ORPZE S HICBFEZ D E L TN ZERRAIRTH S,

AW TIL, BOROBH IR A T2 2 L2 &0z BrE L, EEWREEY 7 v —F (Life
Satisfaction Approach: LSA) %ﬂﬂb"( RIS ARGHENICEE T 2 EBMFEE B X ORBLIAFEIE O e 84l
EFEAG 2 0 L 7=, BRI E T, 5 4 REERGEICH T 2 ANREREZRKEL, 77
— &2 U T, SR EEME X]LTT%)/\#@ Bk 2R L7z, I, 207 — MERSBRER
2EHIZET HEMICESONT, WEELFZRNLIEEHEAZREL, A2 OEEHEE L&Y TH
BT r— R EERLE, ZOXHCLTHLND EBINIEEE b, —HFTEBIMEEE LTE
AT AREEREDERES—T T =2 ENDRE LT, ZNHEHDYE, J&%IZLSA #
TEREAARGEICET 2 FEIEIE R X ORBIAEE 2 &8l 1 L v FE4m L 7=,

F2H BREEAHEICIBITAHASHRERE
2.1. HENREHRZEOHE

FAWRBRBEREATFEICBIT AMEMNRBERE T, RESOHELTLUTD 4 >DEE NLIEEREN
Rk ST 56,

FRIM THT 1A AT D (E B FE R

HRIE THTIEAERDE 2 AENCRTEEOMAE DRI L D FEER
BREE D457 B 2 BAWTRO L3 X 72 FE AR AT

BREE & AL R O BISR 2 Wi IR TR R

CHCHCNG)

FNENOHEOFMAELL TR 3-1IRT, TNENEFELEZHFLOD, OLQITALETTTHE. ®
X 21, @i 4 HOEEMIEENOHER SN TEY, —HE2BR\ T, BEND OELBALEDIRNEE
ERIBMENRENTND

6 REAER MANREREDOT — 24
https://www.env.go.jp/council/02policy/y020-76b/ref07.pdf

51



* 31 MAREHEEOHA K

KEH I | /NEH

1R B AL BE 9~ 2 B

SRR~ D BE - BlRE D
] B2 RS % 64
Fifoe nlRE 22 R DI BE >

2. /WS ARVE DR 42 N O Fifot vl e % fEts
FAAIZ R4 2 Bl WS ERIE O R4 - AL
o IEE

@E%ﬁf J IS ERY
YD AR WlIE R ite
@E%ﬁf J IS ERY
e RBOICEKTHIFEOM

FHEDRIC L DI

LR 3N ETRVA =2
DRI B 2 E1R
3MEIEBR DRk & JEBRT AL S OREEE D 72 50 O HHE
TSR E IS 2 M B FE AR
TSR EIZFE S 2 MBI FE AR
(ZARAEEW S - KL I B
?5@%%%?
EICZEI S 2 BRI IE IR
ﬁﬁﬁm

4K BREE R BT 5 Bl

5. REBRERAEICET 2 Bl
6. L FE I 22 AL B et S D e ST & HEME D 7= 6D D B

LR AN & R CR O BEE TR 5 R

2. B8 58 & IR & DO AR _EITER D FEAE

3. Kt rlRe 72 B IRA 4R 2 FR

4 B2 BT E OB B ) O B IR LR D FE A

5. H A & R O BR 52 1 C O F AARAFNE AR D FRIE
6. H AR D BRI i T O [F B E R 1R 5 A

7RG T RE b S B K 2 D HIREARITIR D FaiE
8Pt e/t 2 X 2 5 N TEARICHR D 1S
9.Ffe Al e/ th 2 & X 2 DAL BIRE ARITHR D RS

QB DL 778 & FWrey i
ek i=p ¥ it

LB RN &2 e

2. EVRAEFEME & R RIS

3%ﬁ§%@5ﬁ§%%¢::uyw»~7ybfuybwﬁzﬁ
X DRI

4%F N N IR D R AN R =Y

ﬁﬁk%xﬁ@@%%%
i H 2 FE AR

2.2. FREOBRELILE LOZOEEMHIIHT S5 Ax ORHK

BRBEICBT D EOE N E HAEORREZERE L THE 2 L, PTRSOHKROELEL2#Z 25 L TH
ECTHO, REOHSNHROAAMEZEMGT 52— d, 20Ok, 22 TE TRAEMBREEED
T—HE ] IRENTODEZEOENZ R L TEL, 7B, MAMWBRREEZEISHT102HY, 0D
TRCERNT D EIIRETH D720, 2 2 TIEBRBROSEMEFEMICET 27 v — M\ T
AW HEEE L B O R WMEREIC DWW TRT Z & &35,

INOOEEOBEICE L TRICE & THL &, M, MHERAHES A ORKLy &, K
NEBEORAEER, BEE - KBEREOEAR TS EL T EFEAICHD, —FH, REHEY
ADPHBESLCHIEOBZNOH L EIC > W I EBOMEMIZA LT, /o, —RERO U -
JEANERR KR L LTRAKEICH D, KERKKEICOWTUIBEIZ LY B2 v | i)l BOD #
RERIT EFEECH D b OO, HEELPWIE O COD EERIIMIWTHY, /-, MK FRDE

52



(PM2.5) DOEMFIILFEDOIKLIZH DL ODUKARE U TRANE, bFEAF & b ORI
X 1%REOMRAKMEIZD D, HEOLEM L W BLE G RAIE, REZE T X OPEHHIRC MR G
BAE R, KESLKKJEOWE, 7 —VEAORER ENEEFHEE LTET LR,

Flo, RBETIL, Bk OSEMIEFEAI TG & T2 RERIEL RS, LT — & LT
BHREOEEMEIINTH AL OB ESZNRE, 77— T, MAMREREICEENDIZIFETA
TORE (86 HHIE) oW T, TN EDOREREENE VW) Z L% [KREHEBETHL | [HETH D
[EHEo b0z THEETR W) [E<EETRVY] O 5 B TaRa, 2 1,230 Ao EIE %
Bz, BEOHERIIHFAMAER 2 IR LTWAR, ZZTiE bR X 512, %k &8 MiE s BE -9
L7 = MZBOWTHWIEE & BEEORWEZEIZ DWW TOAMEREZRT & LT 5,
HEOBMEF UL, BIZT 7 — MORREERNT 2L, BREDRTAOPHE, ZHOREKEIL
R, OKE - RREORREERERERE, BEEZ ALY —DOHEARIZOWTL, [REEETH D
(EHETHL] NoHIEBATz, —H T, FHiEE, EREREOE S, BRAAR, KAFHEOMR
He#, 7V —VHBEAESRE, BAEFREZRLX—OBEARIZONWTIE, [EHEn 020 283
HAEB2 T\, HBEOHmEAGDOE, AxOBEBEMEICKHT RS2 E 2 TBEFHEZEZX S &
EEDET ZOPHEIKE KEPLPRKRAEDRENEERETHHLEZLZE I TH D,

2.2.1. HBEREBEICEE T 5 B

o REHMRATAOHHE

2011 AEE O PEHEIE 13 £ 800 77 t-CO2 TH ¥ | 1990 2 SR IE W THRE L T\ (K
3-1), WENRET AOPHEDOEENEITH LT, 60%E< DALXPNHEETHL LRHLTHY (¥
3-2) . HEHHANO S 5 5 BHLAMLETH 5,

8

— L33E L1521 4% Lady - 1ank 1343 gpgpp L8 LAE1 1R 131 gaan Last
12861 *
1zes L3 12 1 L28Y

¥

§

E
8

g
]

B
8

R A S B0 N
B

@

T
i

= P O P O OFE : B O 25 2 B E 3 B B B OB B E
| m—REEEcoo) g iowl m—EE_WE o) mFEn T — W HrCal § =2 h— W (Proal FEEt & i) ]
) BREEE TRAERREHEEOT — 24
3-1 EEMRTAOLHE

[ B ]
ErT
1
1

53



2<{EET
770N, 2.8%

EETHL,
4.1%

3-2 R=EZNRA A OYEHI RO BEENEISH T 5 R

2.2.2. B ORE R OFG il e A I B3 2 Bufi

o ZERZR BRI X DHETH ORERIT ELIR I 2 R R
BUBRERRBERROTEDIZAT — 7 AV X —ORBEICIVEESND TR E ) ORI

IMENIZ 8 2 25, — 5 TIHE TIEMRE EAITEAER IS 5 (K 3-3), FHpE L W) BERHEY
MEENRWEETHL72O0, TORERICHTIZMWMTIHEV &m< R TEE6 L B0 RN
EEIELIEANOEIERRLEY (K 3-4),

2,000 TEI0 1338 1ggs| /000
1,300 -
6,000
1 Em ............... E,ﬁl:lj sdns.
4,641 4,664 5,694 e
1,400 fot — . e e ettt ettt e ettt o 50D B
B =
& 1,200 i
236 1 316 4,000 ]
1,000 | Il i
1028 1,025 1,014 L g
g gm ................................................................................................................................................................................................... 3,0"]]'
® ®
‘ Em ................................................................................................................................................................................................... | 2,1]1]}
T T OO
r 1,000
zm a8 A B § S S IS B A S SRS IS B B S IS B A B AEA b S I B S S S B B S d I I B D S S IS £ I S S B A S S .
o T T T a
=+ wn o ~ @ @ = - o~ o = un o [ ] @ = =t
@ om =) [ ] @ (=~ =] e o =] o o =] - -
a4 &4 8 2 8§ a8 8 8 B8 8 B B 8 2 H# & &8 =
(5 )

| = RERTERRA R (EN e REREENEH) |

High) BREEH TR GHBRSERIEO T — 4 4
[ 8-3 ikt s & DR H A K OMAL

54



2<(EET
770Y, 2.0%

EETHL,
4.9%

B 3-4 AT I T Dk I A I R oD B VRIS % 5 RR

o FHIKICI T DK & FROHEA e MERR I A R TR GRS I 1T 2K & kD AR ZE [ R R )
I 1T D B ARRYBREE (RfAkH, B, KESE) 2 E7- MR EHR L L, Hil BT L0 Kkl
ML STV D A2 # T EHE KA O TR L7z H 0, 2006 4FFELIE, FB-C0 e BN R 28 7L 5 4
% (X 3-5), #kMutpEmAE LV IZZOEERITHT 2T, [HETHD] LREELEZADE
X IEbn bz ERIBELEZAOEHEZBZ TS (IX3-6),

14.0

12.0 12.1 123 125 126 127
120 4

100

80

m2f A

60 4

4.0 -

20

0.0

2006 2007 2008 2009 2010 2011

Hl) BREEE TRGMBREEED T — 24 )
X 3-5 BT D — N7V K & kDR ZE R RE R B

55



3-6  #piiEiz

EEZTHL,

E<ERTR
LY, 1.3%

4.5%

BT D — N7 0 K & koD 2 i 2 [ e P B 00 B VRIS S6b 3 % 38k

o HHEEM. B b, HEE AEY OB SR I 2 R R D MR 0 B T 0 b L FEEK

OFIE

S NIZFED Y B, MEROBZENDOH 5 E BB X OHEE fY OIS I REIE VoM E R L
TWDH N, BHEEICOWCTIIEIMERICH V. BRaRsknkoonsd (X3-7, —F5 T, ZOH
BICHT DAL OFEFITE L TENLOTIEHRL, TEEHELF 2] bbby B¥pi<

ZHEDHTnD (X3-8),

hoB

5

BROEEhOHIAMOEE (%)
5 &

0
3-7

i
L

5.4 254
iR 218 241 241 24.1 24.1 24.1
U e S Y EXTEESE T
3 iyl
220 8. 28 22a. B34 ]
046 0.57 0.60 0.6 0.60 0.60 0.60 08 112

2005 2006 2007 2008 2009 2010 2011 2012 2013
| —— AR a-BER - ETEER |

Hl) BREEE TRGMBREEED T — 24
FEAf o RFEEUT KT DR D B D B DR OEIS

56



2CEETH 2(EETH 2<CEET
W, 1.7%

0, 2.2% L, 2.3%
5.9% 6.1% 6.0%

X 3-8 #IROBENDH HHEEOEIE O BB T 5K
HHe®E () - Bl (Po) - MEEFRMY OF)

2.2.3. VHEBROMHER LBRILESOBED D DI

o EBRAAREL X OERKRLYE

1990 FLIBE DFEERFIH R O, RS B S EAERICH D (K 3-9), Ax DFBFKIZD
WCIEBEREL L bRmWERA R S5 (K 3-10),

18

14

WM AE (%)

80 82
g |74 7.4 4

-@"P@N\?ﬁ‘?ﬁ-\"f’.-&""J@"P-&s\'ﬁ&#m@'ﬁw'ﬁwm‘&ﬁﬁmﬁﬁﬁ%@@&

Bnsk (GRS
S

22 1w 19

FFIFFF LSS F IS

i) BEEE TRAMBRBEED T — 2 4]
X 3-9 fEBRAMAR (F) &&R&LsE (F)

57



SCBEETH
2(EBETH 0,0.8%

\ %
LY, 0.9% sEch

N
BETH LY, 3.4%
LY, 3.2%

B 3-10 MEEBRAA=R () & ZHORKLSE (F) OBEBEEIHT 578

2.2.4. KREREHRLSICET 2EH
o AR K O T K OKEIGEIC AR D BREEEDOMERF - RO

1> BOD #AGRIT EAMMIZH U . 2011 LUK T 90% L, Ea i LT a (X 3-11), ik
® COD ERLHITHI 80% THERFIZVMER T 525, WD COD AR ITH 50% & KV KIS £
STEY, MROLEERFEDILS, KEIZAZDBELLELS, 6 FiEWAX RN ZOREEZHEE &
EzTns (M38-12),

100

oo
o
o
r
Y
i
-]
[=]
o
r.
r
w

o0 1824 g15

80

. 79.3 79.2
70 153 769 762 75 6.0 743 T8 Ty 78.3-78.4

B e g 250.g53_ 5[] 3 530 5[]0 B L T . v B

—o— A JIlBODEREE
50 {423

a0 - | = HBCoDE R E

HR A LA S R (96)

DR AKBOKHERICRD

30 | e BEECODERESE
20 :

Isl
=

2000
2004
2009

2010
2011

g
Hl) BREEE TRGMBREEED T — 24
B 3-11 ASHKMOREAYEERKR (1)l BOD, i} COD, ik COD)

2001
2002
2003
2005
2006

58



2{(FET

70y, 1.2%
BETHL,
2.9%

3-12 I FKIR O BREE FEAEE RR O HBEMEIZ X 5 3Rk

2.2.5. RXEER2ICET 2 H0E
o RRIGYWE IR D BB S ME R R

SR O G & LT IRE (PM2.5) BRI OWALFEAF 2 b (0Ox) 122\ BB
WOERFEEZ D & MFICO W TIEBHEIEN T AJER (AR TORZARLEN LN DD,
—REREE R RIER (—%F) TIHE T L TWA 72, &k & L TOEBERIIHEINTH 5 (14 3-13),
ERRER D 30%RE L EVWAETHY, EELVIBENS L RARMRILETH D, HibEs
FUH ML T, 2011 O EMEERRIT 1% b, MAKETHRBL WS Z b, 2
HHLRARIENRDOND, KELVIFENL OO, KEIBGRICH LT 5 EE< DAL NEE
ThodLERMLTND (M 3-14),

59



90 e BN TR (PM25) BEE —RR-BEB
D1 | - mnrammems) sn -um
g 60 4| =BT HREE(PM2E) ERE BB
=
=
"
B 5 8 2 g =
3 5 3 R g 3
100
90 e RAERAFLH U BRE —BRBER |
3{! -4 .
70 4 | LA EL A b AR —RR
£60 1 | RAEREAFL A BRR R
S’D ...................................................
-7 I—
30 4
20
10
1]

g
Hi) BRBEE THRARBEHEE DT — 5 46
313 BUMKLTRIE (1) BEOIALFEAR &2 b (F) OB

2{EETR £2<{EET
LY, 1.0% LY, 1.5%

EECH BETH
LY, 2.8% LY, 2.5%

4 3-14 BUMRIFRWE () BLOEFAFv 2o b (F) OEZEMEIHTT 5%

o AT FAXHEE. FE - BEY., BRAFHSEOW LR

ZITCIHERAER (EXBEBHE, RRTAHBHE, A7V v N KRRE RPN T 2 H) (&
HLTRBY, ZOREEHIIATE LRV ofIEmicd 25 (M 3-15), (RAFHZBEETHDL LEX
HANOEGIT 5 FRETHY (K 3-16), =ah—DILFEDOERIZHE_RTHERCAIREZZITS, 2
DOOESOBBEIZ, FERICHWBEAEFERE W) SERZa I —2 7T 0L LThEVHFEINR

60



Mol AREEREZ B 2 5,

EHEMTGE)
in
=

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Hh) BRBIE HRANBREREDT — X 4E)
X 3-15 (KAEHEOHEAF BE

2<(EET
720N, 1.5%
BETH
LY, 4.9%

3-16 XAFHEORA GO EEMEITH T % 58

2.2.6. BELEELOKRABM EICRLIEE

o 7 U —UHEATE T

T =ML L, ERERO 7Y — U AFERM R 2006 4F & HLEg LT 2012 FETTIEEE ML TV
DR, IR LE LT 30%EDIEWVWKIETHY . SHREMARDOEND (X 3-17), TDOEEMEDE
HEIZOWTHIERWKEIZHY, 7o — 00l BLET3 AT I ALNZOMELZEETCHD L&

ATWRWEWSFERPHGELNA TS (1M 3-18),

7

M)« P—ECRAEWAT D EZITRE~ADOEEEZEZ THLEIRT S EVWOTHBIZHOWTHZE
ENELNTZAD D B, 2006 HE~2008 HEFHAETIL, TWOBITo TS [N T-> TN D |
[LELXITHoTCWVD ) EEZTZADEIS, 2009 FHELIEIT, [T TIXT-oTEBY, 5% bol&kE
ITWIEWER S ] F7001F T TIAToTWEHR, SRITHE VTV W E By ERIZE LA

DEIG. ) (BREEE TRAMRSEEOT — 24 L0 HR)

61



2006 2007 2008 2009 2010 2011 2012
{rn=1,890) (n=1,627) {n=2,197) (n=1,600) (n=2,067) {n=2,631)

Hh) BREEE TREGMBREEEDO T — 24
X317 EROJ)—-VEAREE

2CEETH

: 2.3%\

X 3-18 ERODVI—2EBARKEEOEEZMEICHT 27

2.2.7. FGATRRRMS X2 D ATERIIRHEE

o REEAMOLRVWATER : HARMET XL —DEAR

JEL)F8 EE VL 2000 FELARE, KBEOEFE I 2009 AR, £ OB ARICRBAREIMEM AR 65, -
2L, BAREOEARIZONTIIFEMLEN SRS D (K319, £/, 5EE< OAX NFHAE
AT XLV —DEABEZEHECTHDLHEZZ TS (X 3-20),

62



00
4914
- 300
£
I
-l
1
Eol
'H 200 e e
100 4
1924314360413
¢ ™Mo oW W R
§E8588 8§37
3,000 2,500
EmERNEE N t
- BEESEW) 256

2
st m————————— 2 N'L |
210 11 sk7 || 2,000

EhERERGEE (Fow)

LR R R AR (M)

E<EETH
L, 1.0%

BEETHL,
4.2%

2<(EET
0y, 2.0%
BETH
LY, 4.4%

B 3-20 KBDEIEE () BLOEAEE () OFAEOEEMEITN 58

63



3 FBEELRVEREEARHEOME

3.1. B TOFHHEIE

AT Gk~ 72 £ 5128 4 R BEEARGHE CIIFFEABEN T O TRY ., TRLENOEFEDE
HEEEIIEEIC L > TR, WERHONDI LD LEHLNRNE DI NND, & E ST %
THTVTREROZYEEZFTMT 5 Z EVNAMEORKEBEETH LN, TROZYIELZ M T 5 72 DI134%
FEBRBEAEAE O W ED RO S BAMERMG A E A ROBERTEEL 2D, AETIIZOHEMNEZERL
TWL 72 OICHIEAF A RERBRBE ARG HEICREE T 52 RBBEONE LTV, FLNENNE LGS
WZIET7 = NEEA W EEBEARE TS 2 LT, SFHERERIEOSBMETMEIT ) Z & &
T 5, ARBFSETERMA L TV DHEIEE 4 RERBEEARGHE & BN RVNZ &2z T, mificm Lz
AWFIEDRT o or— N> THT o7 VT v — MCBW CEEEB L UOGRBHMEN SN T=b D,
Z L CTHOBRERERB I B CPRMIMMICE WD & 2 @®ERYEL L,

F 3-2 |TH 4 WRER BT A i B FR A R, & ARBFIE CREAM 217 5 REURIZE S X O FHBUIRIE O Xt 2 7R
T, T2 T THERE TR S ELATIFICB T 2MEMEE] EOoxficz LD TS, [FLHETH
TR EADBFICBT A BBEE] LEe2nd 13 1 HECEBEET 22 ATT52 3Ly
T, AR TIETE ARY BERMEDOERWIEERE CTAFARAR b DOLHHA L TWno, EBEEICONT
TEBIRE COATRE L WGAICT 7 — N TERAS L T 51T, TBREORIICET 22 E] 2
COREARREETH DOV THRAEEIT ) T2DICBSE L T\ 5, FBEEIZET 548
EFEAGIE LA T ORI, EBUHEEIC BT 2 @8 MEFMITA TSR 4 filcrnd 2 & &35, LUF. A0
FETEHA L TV DRHMERE O 21T 5, FBUIRIEIC DWW TIEE 3-3 127 —4 Y — A &R LT D,

F, THIERIREALIC B3 2 Bk 10k U CIXRBUIEIE & L CHMBI o1 KETR b ~r Tl b & 4k
MET—2 2R L2, MMAE L COIEEMM, FEMM, EGEWMM. Eimimi, BEEDT
B LR EZ WD, EREHAIT IV M SRR THY . REAEIE, &Y., $0E, i
BZOWTHRIEZ AT 5, AR CIIAERMEE R EOBEZ G T 51200 %R T 2MADT
F— R MNREZIToTHDD, 207 U — MNalEEDOEALTHW DRI E <y F 7 %2475 2 LT
SRR O "R IR B EOT — X 2 RBEEL L THWD Z & e L, )i, FEHEEICZS T
E— A 72 [E N OIR =20 R 7 A AR R R &= e D0 R TN & T, IR 2R T AT BRI O TR
AR R VX —REBICSTHMEELRAT LT 5,

WIT . THEMZARNE O A K OVREgE ATRE 22 R B9~ 2 BURL) 12D W T RBUEAE & U CIdhe AR Al
EHEAEDOBFER AR T 5, ZOMAET — X2 IXAEBBE CEEAFAREEZLONDIRT —F D5 b,
Forx DMBIRY BV 275 500055 D 1 A7 —/LTOD GIST—Z THY . /INEBOFEIZONTH
RN ARETH V8, OO THEOFEE LI/ REIN TS Z b FkmfEIZN 2 T MHE
EOSHEME)] OFEEE L TCHBIEATLIZENAEEEZ DN D, ERMICIIAMZE CIIMB Ic{T- 72
T v — REEFEDOBEDS P 1500 A — MVENEESE ERE L, Z OFHICFEET DO
FE (AR IS T, BEOFEEOZRMEORE L L TEFEOBENAEND 1500 A — L
BICHAIEL T DD HOWT B EZITV, BBUEE L LTHWD Z L & Lie, i, B8R &

8 FHAEDRKR/IDIGHEFEIXZ lTha THLHHA, EEALLDIE lha RiliThoThbERILVBRIND
(http://gis.biodic.go.jp/webgis/sc-012.html), 2 J5 5000 53D 1 & 5 557D 1 DN S DEVZDOWN
T http://gis.biodic.go.jp/webgis/sc-008. html (2 HAKFI AR & T 5,

64



L T ERBRIEICB W TREBE CATRRAETH > m8MIZ O THFHEZ1T 2 72D, HEikfE
BEAEOENGICET LWL E L BERLOEY OB OB E SICHETLMEEEZ T v 7 — MIBWTHR
BToZ &Lz, 0, FRICHAT 2 EBAMEEREDAFTLIZ L E LT,

W, TR ER DMl L IEER AT S OREE DO 72O OB 1B L Tid, BRI OV T S48k
HEE UTHITRBIO 1AM ZAHABBEHEICINZ T, 1 AY D AERITIHERS I AY
TOEERIAHAPEHNEZERA L, £/, BRUESERICEBRT2REIEE L L CHETA Lo
VYA 7 NAVRLEATHZEE L, FBIEEL L UL 124 - BEYORKL Y &) (3T D
RO THEH - VA 7 ro8E ERFHE) ) T oM EEZHEHAL TV,

I, DKBRBEREICET2EM ) & LCEIE X OB ICE T 2 KEHRIECTH 5 AWML E
gk (BOD) #&BIEELE LTHRHA L, 22 CIXESREMEFTNEHZ{T-> TWHEE GIS
IV F—2 &G L, BB GIS TI/X BOD (B LT, HEEXEOEELME, B ME¥MEOERK
i, B LXOBRBEEMERIE A EEEGOEENBG T 5, M CEBNMEEIC L 25 M HIT O 72DIC
AL« VR DG 4 F84E (BOD) ) Ikt 3 2l E s 7 v — TR L T2,

WA, TRABRE R AT 2 Bk (2B U CIIAns CBE@l L7c X 5 ICBREEAUER 18] 515 YR 3
B INOEEABRAL T D, RN EFEAE Yy ZORIKHE & S D bFAF oLk
Ox)B LU PM2.5 ZFBURIEE LTHRAL TS, ZRHICOWVWTHEE GIS LW EEEIT->TH
V. PM2.5 1ZB L CIXEEHME, B EMEOER 98%fE., % L C H E¥MENEREE LA 8 2 72 B 4%%
A&, Ox [ZB L TIXEMO 1 ReHEOFFAE, BHO 1 REEOK&EE, BHO A& 1 REHE
OFEELE, BE O 1 RFREESREEELD Lo BEHIA, B 1 RFRES REEELL Lo R EI4
ZHEHL TS, PM25IZOWCIEAEIT 7 — b E2ITo72FH (11 Hv6 12 H) ISHRREN &
EFLHZERERHINTETWSLZENG, 11 AL 12 BT RBEELEATLZ L & L, AR
fEICBEE LT, [URICBET2RBIEIE L LT, EEROEMBE, HE A OFEM AOFEFE L D%,
MEAOFEB A, T L TEZAOFEMAREDOFELOEZHFHAL TND, o, BEORBIEIE L
LTl OB A ToRE (BRFB XOKRFE) 28A LT\, ek, MERbFWE xR O
ST EHEED 72O OB 2OV TIET LT 7 — MEZBWTERAENRW Z & B AR O 04 F
B TRbOLAEEWREEZ AW FIECTITFHMIAE LW 0 OFHli S oT2L & L, Uk
DEBHBEIZ OV TOFHIIZ T TIZSNIZ X I ICKREII R T 2 & &5, 7B, 8 4 WEREEAARGH
TIE [FRETHOT B ELDEICB T 2R 7200 T TREDOK I 2 eI 2 7215
R CHALTHIBRINTWD, ZOBREOREHOI B, R32ICHEENTVWRVWEELE v 7
Ty T LIEbONRE 34 TV, MESKRO ZBIEEO BKNEG HiEE2 £ L O TNDLDONRE 35 T
BD, B A4AWBRBEEARFE CIIAX OBREREITECET2HEELIREINTEBY, AFETHL IO
P AT 2 &L Lt BERMICIEZ ) — AT 2 EEIRE RIS A T, & 34 ITR”T 8
DOBRERETENZOWVWTEEI T TV ENE I ET U r— T, L Tnd, 7V —
AL D FBHPE R EICONTIE T TICR 320 11 EAZRLTWAR, 20 11HEBIC Y —
ANIZBET 2 EBAOEEZ M2 72 12 B 2 AR 5E TIXE B EEREE LTRB LTV (£ 35
ZW), D EBEEE AW R T eSS LI 3THICB W ORT,

9 thFTCOxICBE L CIFEZEAZFODICHEERY, 7o — MEBRFHO 11 A~12 AICiIIREE 72 5
WA 11 A~12 ADOEITEHA L T\,

65



* 32 HRM THTIFHERTEICEBT DMBFEERE (& BB T 2 HEo—5)

ERnE

ARABHERE (S ( 7= 4643

FHATOFRMIER (FHRIEH

FHRAETOFMIER (EHRIEH

M ek GRBEAL (CB9 % ER#l

- RENRAROBHERUVRINE

- E DR O B H ER K R

R BFEEEEMNICHBIF TS A A HFRETHEOERESRS
- AL L THBICTIE S NIz HFC R ICE D < EUUKR

+ FME QIRUVR T KD HEH KR

- EREFT CO2 BB (HRETH A
- REEHPFT CO2 BEiH B (THRETH A
- RISHEPFT CO2 PR B (HRETH A
- BERERFT CO2 BEHHE (T R ETH A1)
- iREEBE CO2 BRHE (FRETH A
- By CO2BHHE (TRETH A
- ®E CO2 P B (TRRETH A
- fifiA CO2 e B (TRRETHAI)
- BEREWEF CO2 BrH B (HXATH B
- #8002 HrtiiE (7iv REETH )

» TEESHRAXOEMBEER) (TxF
SHRE

- T2RBBIChHHIBETRETIRLY
—REIORE) ITHTIERE

TEMBHREORERTHFRA
BEE R AICEd 2 ERAHL

OEMEHEADIERE - BREOM LIZRE1 5152
- TEMEHME] ORBRRERVEDSHEEREEENE
- EMEHERBRRY PV RUEMEHERMSENR—FF—2 v T
~DSMEEE
S IaAYAHILRY FT—OHREICEE L ROEKRE ] OFETH
 ESHAFERICLIBPHOKMEERRE RTIEE HBEE)
2w 5FZTATC Y FRUST V=24 TAOSMEKRKE
Q HFFATREGFI A DR IZE D H154Z
- BRBRREOREICETF Lizthisio$k
CNAFIRADFIAZRUFEEDORE
CAMOBBELEES
CHERRICESZIa 7y —Y—RRFRATE 4
s ETM I K B\ AT R ERFEEETEDRE SR
- GMRENEOREEE (WEEE)
- FMERAIETE ( TROER) RAKHE (SGEC) . FMEEHES (FSC))
EEEEBES NSO SANLAFEREH. Y- T TRILMEL) D
> DRI
QEMSHMDRE - BEICEL B 1542
- BROAREE (EXxoE. BELAE. SERFEIBRLE)
- HWEIC B B K EROEMRRERRIR 2 RTIRE
EERERTRE
(BRALE. BRARERSHE. BRRER. REKkE. £RAEERSE.
eEEE. RRKEERMAREREE)
- RERESEEEORERRVENFL>HEBENEDIEEH
HBENRENRUVETENREVOIRTESEERI CICHKREMRICED
< TR DR
SANRUEEZICE TS TRbh=-BROKINS 5. EETRELBERODK
BOIRTHELEZKIDEIE]
SANEBRUEEIZE TS TRbh =BT EOFTEELELEZLODEIE]
- EHEY. BB, #EREVOEDEHICHS T O RBERICKT 54t
BOBETNDOHLEHOEE
- FMEE  ERHEENR, BREBHR. RREK

CHEAE  EAEED ()
A EERGER)

- THEDMIZE T HEBEREORS )
I=RY SHEEE

- TEEOMAEA 1, 500m BMA O (=G
PROBE) SHT IHBE
TEERLOEETNOREORES (B
8) 1 IcHTIHERE

66




- REMEE

- EAMOREHREE

- BEFESEDLHFVEREXPIOHERRVRAEHIESIEERLH
S EBEMEDIEER
@FERER. SMEFEILIESEDOHRILICEDLSIEE

- 1/25, 000 454 B HIK R

- A B R IS B O BRE BB R

- MIgEERSFESKE GIEXEBARBEUVBESE)

TMERROEREBREER | - BREEN 1A B%EY CHBME (FRETHRED - 2% - BEVOBRRLSR] ST D
DEED-HOEH ] - BERA AR d 1 A=Y = (g/d 1 WEE
 BENSE (@/day) : 1 ABTY CHREUR @den). || g st rone wEAE

T AT BEYDCHEHE

ST ATBEREYICRENSHHENE ZHDE
ERERIHDHRE

- TOMBREM M AEERREE TES TS IRMBER

ALY EFRT S HHE (g/day) . 1 A7z
YHEERCH P HE (g/day)
UYL NE EHED O

E) | ITHTIHBE

MKBREHRSCRT 28]

s DNHFKE R T T KOKEFBIC R HRBELEDZERIKT
- RERSERLGKBROBEICET IHEORESLITE TR - &
EH
(EIZKEICET 2 @EBHIHER]
KEEOEZSYUTA
- FELABMKEICE T SEREARE
- BENOBERALSE
(EITKEIZET 2 #BIHIHEE]
- BAKOFAE
- BKDIBEH
- BRNER (BRERN. ERERMK. RREW)
FEAMEBETI LK
- RKRTBIRBER DERER
(EITKEEME - KD 2RI T 5 HBIEIELR]
- KBRBEOREDB RN SRE SN KDOREMREDER
- FELGRAREMBEOTE - BHEE
FERROREOBERN - BEBARRRORIEICET Loz
- BB OB ATE
- HEHREICKYBBAY DKREOREEELITSEE
- MABICE T HKEFOAHLGERKREEZTTHER (BB
(XIS EIZBEY 5 HBIIER]
- 2EKEEMREOSMAK
FREL YO Y —~DISEH

(FBB)

- BOD : ARTFHEDFEFEHE (mg/L)
- BOD : ARTFHEDFRKIE (mg/L)
- BOD : MRIEE IR B HEE %)

= DEI - B OB RIER (BOD) 1 (<Xt
ERCE 1t:

TAKRRERE(CEY S

- RRFEMEICRLIBREREEENE

- BEAKFERMBICRLIREREE, BHEERE

- BREREDLLT IREMBOBHERS CRIRRREEDERKR
- FHRBEBRERUNERES ICRIRREEDEMKR

- BEO—RMIRICE 1T D RBREEDERKR

EIRLX R, EE - BEY. BATEZOERE

WIS E T HKEFZOEALGHEFKREEZTTEE (BB

- MAICE T B FR O 0°CESRFFRHE

- PM2.5 : £ 50E (/)

- PM2.5 : BEHED SR 98%E (ug/ni)
~PM2.5 : BES{EA 35 /M E B X =B #HE
am

- PM2.5 : 11 A~12 A A F#{E (ug/m)

- PM2.5 : 11 A~12 AFHEO R {E (ug/m)
- PM2.5 : 11 A~12 A BEHiEAH 35 18/ ni%
BEA-BERE®

* Ox : BED 1 B B0 4T 15 (opm)

- TPM2.5 DB (CHT HRRBE

- TREEREYTOIE (Ble2EA+d
Y MRE) | ITHTEHRE

- [2EBEARFERICEHITIIH—D
BEl ICHTIREE

- TEEOEE 1,500m BRI D 1= &8
2ROBEG] ITHTIHEE

67




FBVETRBH

= Ox : BMH® 1 BMH{E OB E (ppm)

- 0x : BREADERE 1 BREOFE T H)1E (pom)
 Ox : B @ 1 EERE{EAS 0. 06ppm LLED A
E= )

+ Ox : BRI 1 BFRAMEAS 0. 06 LI _E DEFEIE
(0

- BE . R dB)

- E&E . &M dB)

-HEH: £MA%MAE)

-HEH: £MB% (FEL0z) (B)

- EER : FEBA%RGB)

-EBA FEAR (FELOE) (A)

FAFEN LM ER KDL
EHED - DENHE

(BEFORBRRTI-F 5 EE]

CEERE, BIEE. EHHEARESATOAEENEICOVNTE., TOE
A

- BEORBHE

CEZA UL ORMKR AEMER. HAK. BEN

-POPs %, EMMBGELTESZ UL EEBLTUAMEICOVNTIE, B
EORBERORELESHRET S (B RENEIERICH5WER)
(BB~ O B L R SR 1= 15 B 3648

- PRTR $IEQRZMEOHHER UBHE

(1) R4 5HfiI< 1% 5 1542
EEMEEERSACE DR Y U—Z D THER U Y R 5 FEOEIER
R

REEAE =S EIZFFEE T

REEAME LN

SEIFFEE T

68




% 33 EBEEOT -4V —2A

K&

ARARTHWLSER

F=RY—2

&

&%

REE{L (CO2)

EEERFI CO2 HEHE (1000 k) (FARXETAIEN)

BIRA AP CO2 HEH B TR HE (HXETRA)

REEFBFI CO2 HEHE (1000 k) (FXETAIEN)

https://www.env.go.jp/policy/local_keikaku/kuiki/tools_3.html#title_3

SET5ERFI CO2 BEHHE (1000 k) (EXETAIED

EHEM CO2 HEHE (1000 F>)  (HEXETAED

k& B EHE CO2 HEE (1000 +>) (HRETHE)

K1 CO2 HEHE (1000 k) (XETHEBD

#38 CO2 BEtHE (1000 k) (HEXETAIBI)

i CO2 HEHE (1000 k) (HEXETHBI)

BEZEMERF CO2 HEHE (1000 F>) (HREETHEY)

#CO2 & (1000 k) (HEXETABI)

2012 FfE

BEDH B HXHE
ol

BEL (KR

BEEH: £FAA%AE)

AR BEORRT 24O —F

2015 £

BENOHRFYD

HEAR : EEAK (FEL0®E) (H) http://www.data.jma.go.jp/gmd/risk/obsdl/index.php #RIFT OB
28 £HEAKA)
Z20  £HAK (FEL0%) (A)
& £msHk HEE  FEEEE () REREYESHEEL Y 24— 1 B 6-7TEBEERAE (MR 1/25,000 HEER) F6[M:1999 F£~2012 5, | BEN HH¥E
W4 : iEEK(ES) http://gis.biodic.go.jp/webgis/sc-025.html?kind=vg67 % 7@ 2013 F£~ 1500m R
T REER LD OIEE— A (BERSY - AXKH—EXR) KX 01
Mo 5T ETICEENDMEINTTH Y, KXHD 58 HHEHZFIFED TR
Ly
T BEEER LD OIE—ILE (BEXS - ARA—ER) 0 Bl
2 XD OAEVEDITOVWTIRFRRS) O (AFF 638 18%E) THD
BEEM 1A1RA&:Y ZHEEEE (FRATHED (g/day) BIRA | —REZYUERERE 2013 £ BEDH B HXE
1 A&7z Y T HHEBEHE (g/day) http://www.env.go.jp/recycle/waste_tech/ippan/h25/index.html HofE
1 AHAY EFRT IHHE(g/day) E 1 (BEEERE+PENEEBENBE+EFRENE)/(ZHLBE+%
1 ASH7 Y BER I HBEHE (g/day) [HERE)*100
UYL VKR (HEEHED (%) GE1) E 2 (BEERCE+HHENERBEENBE (ERREL BAIKRK O£ X
UYL 7 LER (HEETHE) (%) GE2) v ERME, XY FEAOEEERA, RIKOLTETER) +EFEUX
B)/(ZHUIBE+EFEINE)*100
KEBR BOD : HETIENFEFIIE(mg/L) B GIS : NHEAKIBOKE R TR 2009 4 BELORETY D
BOD : HREEHENERKE(ME/L) http://tenbou.nies.go.jp/gis/ EHAFFOE
BOD : IRIFEAERE B HKEIE (%)
KRER PM2.5 : SEFHE(u g /m) BB GIS : KRBFRRAOERERER 2013 &£ BENLREY D

PM2.5 : HF9{EDER 98%fE(u g /m)

http://tenbou.nies.go.jp/gis/

PM2.5 : HF91EA 35u g /mEBA-BHEE (%)

PM25:11 A~12 B A9l (u g/m)

BT O fE

69




PM25:11 A~12 AFEDOREME(u g/m)

PM25: 11 A~12 A BFfEH 35u g/mEBX =B HE

&%)

Ox : Bigo 1 BRED S F91E(ppm) BB GIS : KRBFRRADERERER 2013 &£ BENPOREFY D
Ox : R 1 isRAfED R E{E(ppm) http://tenbou.nies.go.jp/gis/ BRI OE
Ox : R0 A& 1 BREDFFHE(ppm)
Ox : BRM 1 BRIfiEA* 0.06ppm Ll LD BHEIA (%)
Ox : R 1 B5RA{EA* 0.06 L L DESRIEIE (%)
BE BT BR(dB) BEGIS: ARERTOEHERESE 2014 & BENSREY D
ERE : 7%M5(dB) http://tenbou.nies.go.jp/gis/ #FAIFFOE
RIEERTH J—NWER - I+—LEX HMEOT > — AR 2015 £ fToTW5B=1, 1T

REFEOREAR

AHEOHETHA

BRAEBLRTLEA

ZH DHIE

Iah— - HIXECRRAOBA

BARRERESFH~0OSMN

H—-F=vs

201511 A 16 H~12 A 4 H
192,704 > 7L

STWRN=0D
¥ 3B

E 7T —ZEIAFARREHOLOEZIHFLTND

70




* 3-4  BREEDOR DU 2 MR 2 I FRAERE

548 it AHETORMEE (ERED ARRTOFMEE (ERES
b) IBEELEH L OMAME LICE S IE BEAHOTISHEE BEE SRAAOER.J ) —VBAEHE, - TEROY Y —UBAERSE 28T 3
BEREELER - ARLTVRLLOES HEE
i) FRARGHREXZ SHSBERERICRK OX#&DA : CIBEMETE 9—LEX - Y94—LEX
SR (ER] HBEOBELE - BESECsML-EROHNA - BEEETY : SBEEOSERE
U2 st ER) BSATa b D < YICHH RER A0S | - BERETH : ARTEREAORER A
12T BHECHMAEE SN T A ALFEOES - BEEETE : BRFEOATFLEA
[Eg£] 15014001, TaT7H L3> 2 EOBREEY - RERATH : CHOHIR
ORI E : - BHERTY: TOh—, ETHABLEER
HEOREICRL TS0 SHEERAAER TsETETL | OBA
BUAAHEKOBE, +ED IOV Y FOBRY FRERETE : BARERLEHAOSW
 BEREAGE H—F=5
# 35 FEIEET— X ORSHIE
K5 AHAETHV 3512 F—gY—Z & i
BRIEARITE J—NEXR - Y+—LEX BmEOT VA — AR 2015 4 FEIZART 8 DO
BERDRERE 2015211 B 16 B~12 B 4 B B Al BT > T
) NWDHINE D kR
AN HINE O EIEF 192,704 %> 7 ATHD.
BRFEESRATLEA e BALE @EREHNOAOLERVCERLEECADETY VT WEAT>TWND =
E— LEIRELTND 1T TR =0
ZH OB s ) D8 <t
Iah— - AT XEBLEROEBA
BABBRSEH OB
H=F=vs
THNEEE BEARIAVY-HRE HMEOT v — FAR 2015 & LR 12 OHHE

Tah—-EEHERE
BREWRIRERE
ROBGHEE
eREIREGRE
EEYOBEREE
BRULSEBRE
RERAAXERE
BOD iR E

PM2.5 B RE

Ox W RE
TY—VEBARRE

2015411 A 16 H~12 A4 H

192,704 ¥ > 7

&M BASE EEFENOAALERVERERICEbE T T
LEREBLTWD)

71

BN EEE (5 B
B 1 3 HET
[Z72u, 5 AN KAEH
FHThD) I LV
SRS (5 BERE 13
R LTV
U, B A KA L
TWd) Z/ATN
%o




3.2. ZFHIEELZ R BEEAGE O

ARIATIIANIE THRA LI BEERE O &EMMEI 21T 5, #* 3-6 ICEKKRHELRT, T I TiX
T — M aEEKLTEEORIEE O NEMEE U TER L OMERNCET A EROEAKHE LG D T
W5,

* 3-6 FHBUREOLAKG &

=84 $r I Fiy ZHRE R/VE RX{E
-3 192,704 47.73 11.82 17 99
BHELI—- 192,704 0.63 0.48 0 1
RET I EABRE 192,704 3.16 1.09 0 4
PEEZEERPI CO2 HEHE (1000 k) 192,714 1411.95 2147.27 0 15770
REZRFI CO2 PehE (1000 k) 192,714 1182.96 1536.18 0 5492
¥3£EBFI CO2 HehE (1000 k) 192,714 1839.58 2772.40 0 12198
REBE®E CO2 HEtHE (1000 k) 192,714 523.41 625.14 0 2473
B CO2 HrE (1000 k) 192,714 262.05 299.57 0 1050
#i8 CO2 HFE (1000 F >) 192,714 50.39 66.00 0 277
A CO2 HEHE (1000 F>) 192,714 76.73 177.79 0 800
EHEBF CO2 etk E (1000 k) 192,714 912.61 1119.12 0 4578
BEEWEBFI CO2 HEE (1000 + ) 192,714 71.93 98.52 0 458
¥ CO2HHE (1000 k) 192,714 5419.04 6780.45 0 23710
EEA: £MBA%A) 192,714 38.40 14.77 0 126
EEH: £MA% (FEtoZE) (A) 192,714 —4.47 8.63 -32.5 46
EEH  £MB%A) 192,714 6.71 6.00 0 29
EEH  £MAH (FEro0ZE) (A) 192,714 2.38 2.96 -7.3 14.7
HEE  EEEE () 192,714 | 539374.90 | 987768.20 0 1.42E+07
HEE : HEEB(TER) 192,714 1.48 1.62 0 13
PM2.5 : E£F9ME(u g/m) 192,714 14.68 2.54 6.4 24.1
PM2.5 : BFHIEDER 98%E(u g /m) 192,714 39.24 7.06 20.8 57.1
PM2.5 : B¥F9fEA 35u g/mEzBA-BHEE (%) 192,714 4.10 2.67 0 20.7
PM2.5:11 A~12 BB FHfE(u g/m) 192,714 12.85 5.27 0 23.7
PM2.5:11 A~12 AFHEDNTEME(u g/m) 192,714 17.17 9.15 0 55.65
PM2.5:11 A~12 REFEA 35u g/ mZ B -BEEE (%) 173,590 3.34 4.87 0 18.40934
Ox : BE® 1 BRAME®D £ FHE(ppm) 192,714 0.03 0.00 0 0.045
Ox: BEo 1 BHEEDRSE(ppm) 192,714 0.11 0.02 0.022 0.217
Ox : RO BRS 1 BHEED FFiE(ppm) 192,714 0.05 0.01 0.01 0.068
Ox : Bl 1 B5RI{EA 0.06ppm Ll LD BEEIA (%) 192,714 19.33 8.53 0 59.1716
Ox : B 1 BR{EA* 0.06 LU EDEREEIA (%) 192,714 6.45 3.28 0 23.8861
BOD : HET#HED EFHE(mg/L) 156,285 2.15 2.22 0.5 47
BOD : HE T ED E&ZKE(mg/L) 156,285 4.22 4.79 0.5 130
BOD : IRIZE#EEE A HEE (%) 156,285 8.30 17.56 0 100
BE : BM(dB) 192,714 67.40 4.03 47 80
BE  ®EB) 192,714 62.92 5.22 30 79
—AE7Y THHEHEHE (g/day) 192,714 858.39 314.05 0 3724
— ALY EFRT IHHE(g/day) 192,714 603.57 218.09 0 2773
— AL WEERIHHEHE(g/day) 192,714 254.81 147.46 0 2217
YUY AL I LER (%) 192,714 21.06 8.81 0 100
Y44 2 LER (%) 192,714 19.58 6.92 0 80

T U= RIOWTIE 2015 4ED 11 A 16 Bv5 12 H 4 BETA v —F vy 2 HWTE2ED

72



192,704 AHRIEEZEEZLOEHA WD, 7o — M RFIZREOFEN RO A kLRB L OZ
NENOEEF R OERILRICA ) XOICRELTE Y, HAOHKEK & L CoLEMIETME BT,
AHFFETIE OECD O#EPE 3 % Better Life Index (BLI) (2 H L T2, BLI TIEATE DR~ 72
HON, EETREEEE LTI OEMEREIR TS, BERNCIIOFERE, QFE L &k, OfF
LW, @t L DoY), OFF Lk, ORRKOE, ONRSMME T AT 2 @RFIREE,
QFBW =R, OEFOLRE, QU —2 « T4 7 - RTLUATHDH, AFETIZINSDIEEE T
F—FTEREL., OWICHAWSZ 245, £3TICBLIOD 11 OFEZEICEDL I REEET V7
— N CTHES LI=nERT,

37T AW THHT D HEIE
BLI O 7 v — b TR IR *G L 7 A i )7 ik
O fFE 1 JeE i 2t FElEoE Sl DEIFIZBWT LU FOHEE O R E L 8% 2
XHOT — AN%7=0EEKIC {TEEW,
B HE : EE
1 AR LTy
2 HEVREL TR
3 ELHTHRN
4 FhiiE LTS
5 REME L TWD
@ P EE AR FE BLAAE IR T A (D) BUER KON ROMEFTRE | Sz OO 14 (20144 1 A~12A) ©
KIW 1 FatiEIE Ty iric | v BUAMEILIZ N B < BWTT 2, R—T AREILA e
%Y ELEDTRIATEMLEL S,
1 200 75 [ A
200~300 J7 [ il
3 300~400 75 F A
4 400~500 J7 [ AT
5 500~600 75 [ At
6 600~ 700 J7 M A
7 700~800 75 F A
8 800~900 J7 [ A il
9 900~1,000 5 F A
10 1,000~1,500 J5 [ A i
11 1,500~2,000 75 [ il
12 2,000~3,000 J7 [ K
13 3,000 7 M LL 1
14 B L=< vy s b by
@ Al ¥ (FI—) BROKRE (¥ | tFo&, F0H HREOBEFIEICKROERICHTY T,

—)

BHARE - BIERAE - ERA

MJIET s, JEI RHIK¥E 2 KA - R4
FIEBREN - N Z A LELE je2 3 RS DR A
BRI - JRIE A Ok EF T 4 B (EfR)
%Y 5 B (R L)
6 B (JRigrg)
7 BED (=K« TARA L)
8 LR EE
9 BFRRE - AR
10 (PN =
11 MM (EAH, et 2% L)
12 HEER - ER
13 EEZRE
14 MERE R L CTuZeny)
15 MR R )
16 Z DA

@ oo
A

KW A - KA - Hil DO AL D
BatR (%0

18 A 70 BE £
Hudit 2 & OBIFR

bHIp e DEFIZIB VT UUFOERA O R & 2 55 2

{TEEW,

10 £2EHT 25 FH 7NN EORIEEZEZN, BEEOLWEHEEZIT TV RWLWNE I NTF v 7 %

TRHIODORMEBGEEEZTDH LT, FELEREZEZ1T> TV L RIEREE Z R L7,

73




¥SCI themry U —7IiC &
53 4%. scl thax & OBl
sc2 RT T 4 TIEBOREMIZ#%
BIEY

HA 1: FEE 0BG

HEHH 2: AmA - KANEORR

HE 3: Hilko A & DRt

¥ ERE 3 omEA (5 BRI 0T

1 AR LTy
2 HEVHE L TR
3 EE5THARN
4 bR LTS
5 KEMZELT\D
@#F L HHe FHE (¥ I—) HE DR HRTDRAEFFEIZONTHZ T &N, (fEFEF
MEST 2. esl THHEBFERK DI IXHET OAEEFL E BEZLIZEN,)
1274 1 BE L2 BN
2 AN R
3 INERE R
4 RRERS
5 R ZE
6 R R - HERAR - KPR
7 FIRE: - ERE
8 KREFZE
9 KREBE L5
10 R Petd 70
11 Z DOt
12 Db e
(GF 712k} BRET ARG BE T 5 R | RO/ #2 (BB BLOFE4 (HBEE 2ROz L
(HBIEE R L OB
¥EN I KRKE. en2 JEMFHIE D
BRETIC T 202 B . en3 FRZEMH
~DT 7 AN
@RS ME HN | BABICHT D0 E L BORRE~ | TTRZM BT OETFICE W T AT OHEE O 2 & B4 2

TR

DB DR EOEY (5§
#)
*CEGI

I 1

{TEEW,

HH 1: Bk

HEH 2 BRRE~DOSB

¥ EFRR 2 oOIEE (5 BREEHAL) oV

1 AR L TRy
2 HEVERL TR
3 EHELTHRRWN
4 FhilELTND
5 REMRELTND
@ f etk A H Al & 2 fReikE (Fi%0 S F S F 22l T O el OREEIRBEBIZR AT A TE S5 TT Dy,
MHST A&z L2 iEkeE 5 FEFIZ RN
\Z3% % 4 LRV
3 EhbhEbnxn
2 D LEW
1 FEFITEN
@ FBHELE AETE R (R0 HETE O FHAM AR LT EDOREAGITHZE L TWETH,
MSW I ARV 2 2 i% Y 5 KWL TWD
4 FEhiE L TND
3 EHELTHRWN
2 HFE VL LTV
1 AR L TRy
OATE D4 JEAEHUIRIZ 351 2 iR 2 /i TRPBEETEDL THE BRRIZOEIFIZBW T U TFTOHEEDOMEE L BE X
MPST FAHE, ps2 BRBIZH <IZ&Ew,

N

HE B

Q@QU-7-FA47
INT R

SR 2 B (e
MWL II LYy — L X—=VF )
7 ORERIZ %Y

e L TR O B EL Sy

1 AR LTy
2 HEOVWRLTHRN
3 EbEeThRn

4 EhiELTVD

5 KEW R LTS
HRT=DETEIZB W T L TOHEA Ol R % B 2
<TEEW,

HEH AR

1 AR LTV
2 HEVRREL TR
3 EHEH5THARN

4 EhiELTVD

5 KEWmELTND

74




INHOEER LU 3-3 &K 35 1R LI BREAAFEICESRT 2 FBIEHER R L O S E e
ERAWCUTFTOHFET VEEZ D,

HNEDEIES EFELSNILT (1) ROXLHIICET I ENTE S,
L5% = fly®, ", x5, 2) (1)
ZCLEF I E AN RO ATE R ETH 0 . yEILk o B4R BERLAR RS T e 1B HL A 3 1o i

TABREEREECH S, 25 = b L aE NI EARDOATEREICET 28K Th Y | AIEERE A MEO

BLRNORHEOITTEY, BLI® 11 DS L QG LEE] BLO [OREOE] k< 9
OREEBEEICED D, £7-. Frey and Stutzer (2002) 2N L TWD X 9, Ax DEFEITAE
BREE 7 K OAER 2 BRI 2 AEE MR E OB AR ERICL BELZZ T HLEEZLND D

R PRI E W m A OB REE S = Gz b T U — N CEUEB T S I & CATE M o

AR L35, 22 Tlik. FEFONEO A DB TR SN TV D,

b FE AR R B, BN O AR R IS R 2 B R A2 TR AT IR Y A AT AR
B7ebDxBELTWD, GiENRAEHEEREEZEZ 5202 v b iﬁﬁméﬁfiaﬁwﬁﬂﬁ%{ L
FE LT IR0 ZBEED AR E 7 7 1 —F (Life Satisfaction Approach: LSA) 2k~ #43
@@E{%{%E’uﬁ«@wﬂ‘%i DIEEIZE B ZDBbNDHZETH D,

SITIZIEIER AT &2 v %, BRPIZIZLL FOR(2) D X 5 IS AETE S B BIE 2 HEGH U, BTG e
kﬁﬁﬁ%xio“fﬁiﬁﬁéx% (2B D BREBEEKFEAE O BARIE D 34T 24T 5 o RIZK(B) D K 5 12 AETE i
JEEEIZKRT DTG & REBEERBIEORA R RN T 2, REICHTS & REEREEO R RO
BREFBHT 22 LI > CREBEREEOFBHRAOMMELZ R LT 5, 2 REEREEIS T
HANZ DB XL EEHETCHHLEBE XD, ZOFIENLSA THDH1,

LS, = X + Ay + 12 + 6, +& (2)
MWTP, = Ay/Ae = (GLS j / (al_sj
oe oy (3)
= 0/4

ZITEIFHAEHTHL D,

11 LSA % HAWTAIIZE & R OHER T T L CE 3 sk o fk O 4 8l 524 2 1T - 72572812 Tsurumi
and Managi (2015)23% 5, AF Tl LSA % F 7= &Ml 5 A 28 O JeA TR FE DFR AT 24T - T 7z
WS, FERIZR A (3R L (2015) 2O Z &,

75



SIMFICB O TIN5 BB D CTh D Z L BIE/F e ey MNaRERAT 5, LT,
BREEAARGHENC AR T 2 B BURIRICB T D HEGHE R 2 R 3-8 2B & 3-14 £ TRT, TR TOHEEHTE
WTHEIZ S LC IRET 7 AT W EE (5B 5 BREMELTWD, 1 03a]HeL
TWRW) ) barybr—AEHLELTEODTWD, JT—MORERE (2& 2 XA EFLOMHEAE
) AEFVMEME LR < AR L, FUEMEICBE T AR & 2D 2 AR DD a Ly b r— VAR
ELTEDTVDALDTHD, T, TNENORIZONVWTHIEIT D,

FPHE 3-BIIRKIEROFBIEIE L L THMA L7 PM2.5 O R TH 5, #FHRIIZMABIET
&b D Fln - MR F KX OB M E RN IS W2 TS - REERIECEM2.5)I2MZ T, 2 he— L2 L
LT BLI O&HORIE (PR, K3, thF, K¥E, @FE, BE, LSBREAR, BUs - BUAS I, 1A
%, RIR) BLXOKET 7 ¥ AMEEREZ GO T 5, AABELONZ Y b e — A EHKIZHOWTIE
FATMRTH LN TE TV AHERHANICAEREICHE LN TS, FMFICEL TH ETRHNICEER
RFERNELN TV, BEEETHS PM2.5 2OV TIHEMOIEEIZ W TIE [ HEE DR
98%fE | DHNPATHIHMICABERBER/BE LN TEY | F M ERERELZ B2 - HOEIEIZS

TIABEMEREON -T2, ZOZ L0 LEMOEEICE O CIRE M B M A B 5 1 Ut
BT 5 B OEIGICET HED X 5 7 EHOE L D & FH 98%H O X 5 72 i KIE D FEEAE
TET eI E KT LT W ENRB IS, £, PM25RENELS 25 Z ENfEfMShTn
%11 A0b 12 A ORISR 2RIV Tk, 012 B EHE O EH <0 B E S E 2 BR BT AL U &
755®%%&&EI@®%@#%%&&U\Wﬁﬁ_owfiﬁﬁ‘#%%ﬂﬁ%t®\5¥@ﬁ
DIFHS>VRNLANPD 12 HE WO REOEWEHICITEEL D ZENREBINTZLENVR D,

76



