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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

14



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 RfrIRER R DOEE

(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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\ — TR
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1982
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2004

2006

2008

2010 |

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 REMEREER ST 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—FDOAF

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),
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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 et ieE o ENHug~D@EH

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,

F1E 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

33



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 MEFREMOHEEERL., 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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BEHR BAH BATL

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’
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% 3-3 EBUREOT—F Y —2A

co2 co2 1000 RIGH © 2895 CO2 PR B O TRRHEE (KRN A)) 2012 & BEDH 5HXHA
co2 1000 https://www.env.go.jp/policy/local_keikaku/kuiki/tools_3.html#title_3 N ofE
COo2 1000
CO2 1000
COo2 1000
COo2 1000
COo2 1000
CcOo2 1000
CcOo2 1000
CcOo2 1000
() REF  BEOTRT XL >A—F 2015 £ BELOETY D
() http://www.data.jma.go.jp/gmd/risk/obsdl/index.php ERIFF D&
()
()
() REREYESHEEL Y 24— 1 B 6-7TEBEERAE (MR 1/25,000 HEER) %6[@:1999 £~2012 £, | HEHL HEE
() http://gis.biodic.go.jp/webgis/sc-025.html?kind=vg67 % 78 : 2013 &~ 1500m BER
T REER LD OIEE— A (BERSY - AXKH—EXR) KX 01
Mo 57T ETICEENIHIANTTH Y KX D 58 HifFTHEF I EH T LA
Ly
T BEEER LD OIE—ILE (BEXS - ARA—ER) 0 Bl
5 (HEHDBEVLDICOVWTIEHRXS) on4E (55T 638 &E) TH
11 (g/day) RIER | —MEEVUBEERERE 2013 &R BEDH 5 HXHE
1 (g/day) http://www.env.go.jp/recycle/waste_tech/ippan/h25/index.html HofE
1 (g/day) E 1 (BEEERE+PENEEBENBE+EFRENE)/(ZHLBE+%
1 (g/day) HEELNE)*100
R (%) 1 T2 (BEERCE+HHLERBEERNBE (ERBEL BAIKRIKD £ X
R %) 2 v FEEME, £ XY FEADEREA. RIKOWLTETER <) +EFEIR
B)/(ZH0EE +EFEINE)*100
BOD (mglL) BRiE GIS « RHEAMIEOKERIERER 2009 £ BELORETY D
BOD (mg/L) http://tenbou.nies.go.jp/gis/ ERIFT OB
BOD (%)
PM2.5 WM 1) BRIE GIS : KRUBRIRADERERER 2013 BENOLRTY D
PM2.5 98% (M [/ ) http://tenbou.nies.go.jp/gis/ BT D8
PM2.5 35y / (%)
PM2.5 11 12 (M 1)
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201511 A 16 H~12 A 4 H
192,704 %> 7

PM2.5 11 12 W /)
PM25 11 12 35u [/
(%)

Ox 1 (ppm) BIE GIS | ARUBRIR RO B RERER 2013 &£ BENPOREFY D

Ox 1 (ppm) http://tenbou.nies.go.jp/gis/ SR B

Ox 1 (ppm)

Ox 1 0.06ppm (%)

Ox 1 0.06 (%)
(dB) REGIS: BBHERFOBRKERER 2014 £ BELORETY D
(dB) http://tenbou.nies.go.jp/gis/ #HRIFTOE

mEOT v — AR 2015 £ fToTn5H=1, 1T

STWRN=00D
2

F o TR AFARREHObOZBAELTND
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PM2.5
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3.2. EBEELH - BB E AR

ARIETIIAE CERA L FBEEOSEIEFEM 21T 5, F£ 3-6 ICEAKHEZRT, 22 TIE
T — M aEEKLTEEORIEE O NEMEE U TER L OMERNCET A EROEAKHE LG D T
W5,

#* 3-6 FHURIEOEAKKG &

192,704 47.73 11.82 17 99
192,704 0.63 0.48 0 1

192,704 3.16 1.09 0 4

co2 1000 192,714 1411.95 2147.27 0 15770

co2 1000 192,714 1182.96 1536.18 0 5492

co2 1000 192,714 1839.58 2772.40 0 12198

co2 1000 192,714 523.41 625.14 0 2473

co2 1000 192,714 262.05 299.57 0 1050

co2 1000 192,714 50.39 66.00 0 277

co2 1000 192,714 76.73 177.79 0 800

co2 1000 192,714 912.61 1119.12 0 4578

co2 1000 192,714 71.93 98.52 0 458

co2 1000 192,714 5419.04 6780.45 0 23710
() 192,714 38.40 14.77 0 126

() 192,714 —4.47 8.63 325 46

() 192,714 6.71 6.00 0 29

() 192,714 2.38 2.96 7.3 14.7

() 192,714 | 539374.90 | 987768.20 0| 1.42e+07

« ) 192,714 1.48 1.62 0 13

PM2.5 W 1) 192,714 14.68 2.54 6.4 24.1
PM2.5 98% (0 [/ ) 192,714 39.24 7.06 20.8 57.1
PM2.5 3sp | (%) 192,714 4.10 2.67 0 20.7
PM2.5 11 12 W /) 192,714 12.85 5.27 0 23.7
PM2.5 11 12 W 1) 192,714 17.17 9.15 0 55.65
PM25 11 12 35p (%) 173,590 3.34 4.87 0 18.40934
Ox 1 (ppm) 192,714 0.03 0.00 0 0.045
Ox 1 (ppm) 192,714 0.11 0.02 0.022 0.217
Ox 1 (ppm) 192,714 0.05 0.01 0.01 0.068
Ox 1 0.06ppm (%) 192,714 19.33 8.53 0 59.1716
Ox 1 0.06 (%) 192,714 6.45 3.28 0 23.8861
BOD (mg/L) 156,285 2.15 2.22 0.5 47
BOD (mg/L) 156,285 4.22 4.79 0.5 130
BOD (%) 156,285 8.30 17.56 0 100
(dB) 192,714 67.40 4.03 47 80

(dB) 192,714 62.92 5.22 30 79

(g/day) 192,714 858.39 314.05 0 3724

(g/day) 192,714 603.57 218.09 0 2773

(g/day) 192,714 254.81 147.46 0 2217

R (%) 192,714 21.06 8.81 0 100

R' (%) 192,714 19.58 6.92 0 80
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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 &,
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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,
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#* 3-8 HEEHER (PM2.5)

EF)V PM2.5 (1) PM2.5 (2) PM2.5 (3) PM2.5 (4) PM2.5 (5) PM2.5 (6)
i 20.013%** —0.013%** —0.013%** 20.013%** 20.013%** 20.014%**
(0.0016) (0.0016) (0.0016) (0.0016) (0.0016) (0.0017)
() 2 0.00020*** 0.00020*** 0.00020*** 0.00020*** 0.00020*** 0.00021***
(0.000017) (0.000016) (0.000017) (0.000016) (0.000016) (0.000017)
BEZ I — ~0.089%** —0.089%** —0.089%** —0.090%** —0.089%** —0.090%**
(0.0073) (0.0073) (0.0073) (0.0073) (0.0073) (0.0076)
REEZ I — 0.087*** 0.088*** 0.087*** 0.088*** 0.087*** 0.090%**
(0.0057) (0.0057) (0.0057) (0.0057) (0.0057) (0.0060)
ELZEL I — 0.18*** 0.18*** 0.18*** 0.18*** 0.18*** 0.18***
(0.013) (0.013) (0.013) (0.013) (0.013) (0.014)
Mz g 3 — 0.13%** 0.13%** 0.13%** 0.13%** 0.13%%* 0.13%%*
(0.025) (0.025) (0.025) (0.025) (0.025) (0.026)
RIEX I — —0.38%** —0.38%** —0.38%** —0.38%** —0.38%** —0.38%**
(0.021) (0.021) (0.021) (0.021) (0.021) (0.022)
URiE - B F I — —0.18*** —0.18*** —0.18*** —0.18*** —0.18%** —0.18***
(0.011) (0.011) (0.011) (0.011) (0.011) (0.012)
S f R — —0.096%** —0.096%*** —0.096%*** —0.096%** ~0.096%** —0.098***
(0.0096) (0.0096) (0.0096) (0.0096) (0.0096) (0.010)
Fh e FRAI— 0.19*** 0.19*** 0.19*** 0.19*** 0.19*** 0.19***
(0.010) (0.010) (0.010) (0.010) (0.010) (0.011)
A O B T 3.26E-08*** 3.27E-08*** 3.26E-08***  3.28E-08*** 3.27E-08*** 3.29E-08***
(7.25E-10) (7.25E-10) (7.25E-10) (7.26E-10) (7.25E-10) (7.59E-10)
e 0.22%%* 0.22%%% 0.22%%% 0.22%%* 0.22%%* 0.22%%*
(0.0030) (0.0030) (0.0030) (0.0030) (0.0030) (0.0031)
1 i 0.29%** 0.29%** 0.29%** 0.29%** 0.29%** 0.29%**
(0.0036) (0.0036) (0.0036) (0.0036) (0.0036) (0.0038)
Hh4 BRI AT 0.57*** 0.57*** 0.57*** 0.57%** 0.57%** 0.57***
(0.0057) (0.0057) (0.0057) (0.0057) (0.0057) (0.0060)
A - BB NG e 0.040%** 0.040%** 0.040%** 0.040%** 0.040%** 0.040%**
(0.0035) (0.0035) (0.0035) (0.0035) (0.0035) (0.0036)
VAT I 0.093%** 0.093%** 0.093%** 0.093%** 0.093%** 0.091%**
(0.0040) (0.0040) (0.0040) (0.0040) (0.0040) (0.0042)
AT I 0.22%* 0.22%** 0.22%** 0.22%** 0.22%%* 0.22%%*
(0.0038) (0.0038) (0.0038) (0.0038) (0.0038) (0.0040)
2T 7 b A R 0.015%** 0.015%** 0.015%** 0.016%** 0.015%** 0.015%**
(0.0024) (0.0024) (0.0024) (0.0025) (0.0024) (0.0026)
PM2.5 : £ (s 0.00040
(0.0010)
PM2.5 : B HE D ERI9I8% -0.00085**
&
(0.00038)
PM2.5 : B EA35u g/ 0.00014
m#B - B#HEE
(0.00098)
PM2.5: 118 ~128 B F#(E -0.0017***
(0.00051)
PM2.5: 118 ~128 Fi9fED -0.00041
= E
(0.00029)
PM2.5: 118 ~128 B ¥ HE —0.24%%%
A35u g/mERBATBEE
/a
(0.058)
Cutl 2.83 2.79 2.82 2.81 2.82 2.79
(0.049) (0.048) (0.046) (0.046) (0.046) (0.049)
cut2 3.98 3.94 3.97 3.95 3.96 3.93
(0.049) (0.049) (0.047) (0.047) (0.047) (0.049)
Cut3 4.76 4.73 4.76 4.74 4.75 4.72
(0.050) (0.049) (0.047) (0.048) (0.047) (0.050)
Cut4 7.12 7.08 7.11 7.09 7.10 7.06
(0.051) (0.051) (0.049) (0.049) (0.049) (0.052)
Pseudo R2 0.198 0.198 0.198 0.198 0.198 0.198
Observations 192,714 192,714 192,714 192,714 192,714 173,590

) ***p<0.01, ** p<0.05, * p<0.1 A v I ITHEERFERETH D,

# 3-91FF U RRBLOBBIEE L LTEHALTWA I EEAFTF 2 b (0x) (2B % H#HEEHRE R
Thbd, HHOBE., FABESCHAERB LNy ba —ABHIC oW TIEE 3-8 OHEFHFEER &1
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FERIERD/RT A =2 PFEEHICHBICELONTEY . MRETRT I EAERT L ET5, KD
RIZBWTHLINLOHALEIZ OV TIEE 3-8 LIFIEFBOBRNELNTVE D, ERERT
ZEEABAKL, LTFTORTHBEBEORREOAZRTZELET D, £ 39OV THIE, BEO 1K
FE ORI, B O 1B O K&, B OB K& 1 REREOFEE & o 72 BB EC 5w
EDFREBHFHICEE TH D DICR LT, BEREORIBICET 2 HBEZIIABESSE LN TR
ZEMRINTVWD,

#* 39 HERHEAR (Ox)

Ox 1 Ox 1 Ox 1 Ox 1 Ox 1 0.06
(ppm) (ppm) (ppm) 0.06ppm (%)
(%)
—2.053*** —0.51*** —-1.06*** 0.0040 0.063
(0.64) (0.11) (0.51) (0.031) (0.080)

) ***p<0.01, ** p<0.05, * p<0.1 {HIPNITHERIFERETH D, G - 22 b —VEHOFMERITIR I8 LFEKTHLZDOERWL TV D,

# 3-10 (TIRBLIZBT 2 RIE CH 2 MBI i bR FEHEHEOHFHE R CTH L xR E Lz 520D
AT R TERIEHEICB O THREIICAERF RGO TEY . TR Lo el bk 55 Pk
HENEEWEEICEELZRIFL TV I ENRBINTEENR D, BONTEHFEFIC O TITEEL
FZBEWTATHY, AFHEESERTFICHEOS ZERRBEINZ E WV 512, F 723 3-11 1T
% K0 EEMIC TG R CTH Y | REABHE, B, $hE, T X TIZB W THREMNICAEE
WCEDOHFENHBEOLND I LR LN E /S TND,

7 3-10 HEFHRER GERE(L : R bikFE)

co2 co2 co2 co2 co2 co2 1000
1000 1000 1000 1000 1000
2.50E-06** —9.64E-06*** 5 31E-06%** ~9.18E-06*** ~0.00018*** “1.41E-06%**
(1.16E-06) (1.67E-06) (9.27E-07) (2.27E-06) (0.000026) (3.76E-07)

£) ***p<0.01, ** p<0.05, * p<0.1 FHEIMPUIERARLIFERETH L, Fifs - a2 Fr— VEBORERITK 3-8 LAKTHLLDEKL TV D,

# 3-11  HEGHRER GREE(L © “ERLisR, EEr)

co2 1000 co2 1000 co2 1000 co2 1000
~0.000015%** ~0.000036*** ~0.00024%** ~0.000043%**
(4.05E-06) (8.49E-06) (0.000039) (0.000014)

) ***p<0.01, ** p<0.05, * p<0.1 fEIMPUIEREARIRERETH D, BT - 22 Fr—VEFORKERIZIR I8 LFAKTHLLDEML T D,

WIT, & 312 (TR L TRIROBLAP LR L TWD b D TH 5, HEFHOMR, HE HOH]
L H 2 & AR B OFE M B s K ORITMEIE B U DWW THREIHICA BICADH SR E L., EEH

12 PESEEPNCOWTIIMMOFM & B2 0 EOFERHFOLNT WD, ZORITEEBMAORBESVICET S =
YRR ARBRTSTHDAREEZRETIHOTHLD, &bhbay bo— B (Bl i XdXETH L
NOFEEORBEAS) 2BMNTHZ B0 ELEZ LML, BLIEER 2 AV TS FIc oW TEBE
FAIToTWALDDZFNLEDa Ly ha— LI TETVWARWNWED, EOGENELNTWARRKEZSEEITIED
TRy, ZORITREELIFEOBREE VR 5,
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DEMBBIZOWTIZEEERE N TV ARW—FTHIELHIBIZ O WTIZAEETHLI I Db, B
BEEHNENTAZ LICOWTITAEFERBRERTICORDZE SO0 B OKk%E) I2oWTIHENLLAED
TETCWHA[REMENRIBEEI N D,

#* 312 R (RAERAE : XUR)
) () () ()

0.0012 —0.0038*** 0.00014%** —0.0017%**
(0.00025) (0.00089) (0.00098) (0.00051)
1) *** p<0.01, ** p<0.05, * p<0.1 FHINAITERERIEHERZETH D, s« 2 b — A EEOFMERIIR I8 LEAKTHLITEDHEB LTS

WIZHE 3-13 13 F BT 2 HEFHER TH 5, BRI DBRF F'EJLT X FHIICE B R RN SO
Mo lz—F THREOBEZFIZOWTHIMFMICE RICADHFENE LIV, BB OERE DIZ 9 M AETET 2
FEIC A 2 MO TRl REME N RIB ST L W R D,

# 3-13 H#ERHER (BEE

(dB) (dB)
~0.00091 ~0.0013**
(0.00065) (0.00050)

) ***p<0.01, ** p<0.05, * p<0.1 {HIPNITHERIFERETH D, TG - 22 b —VEHMOFERITZR I8 LFEKTHLZDOERWL TV D,

R DOF 3-14 135k - EMSHIEICET 2 HERHER TH 5, AR E L OMADEELOm G IZ>
WTHEIICABICIEDTF SR A A, MAOEE b S b AR LI T 7 2082 KT 0]
REVEAVRIR S LT & WV R D,

* 314 MR Gk - B SR

() ( )
1.65E-_08*** 3.09E_03***
(2.59E-09) (9.68E-04)

E) ***p<0.01, ** p<0.05, * p<0.1 FHIMWITHERIFERLETH D, TG 22 b — VEHOFERITZL I8 LEKTHLZDOERL TV D,

B, KEHEOEE TH S BOD & FEFEMICHET 2RI OV TIREICH B R R1 G 6
ol RERITEK T L LT 5, KEICE L TEE 4 REBEAAFHBE ICBWLWTHLERH SN
TWOLPITFEKEDOHEN LN TETEY, ANEMEEICEEL KT TL_IANGH L TWD AT
PED RIS N ATREMED o D, BEEMICE L TH THPEHES Y A4 7 VRIZOWTIHER A B
TEXTEY, ZHL bAEMEEICEZELZRIZTLANLHRLOOb DA EENRHDL EE XL
Al

PLEDOHEFFE R THEONTZ /8T A —F Z T LSA IC X 0 &8l EFh 21T - 7= fE A % 3-15 12
T, &K 3-15 TIEARBIRIEIC O W TRAE L O@EAMIE & ¥ 7 V) O S EATE % 4 M TSR
TRLTWD, BRBARICOVWTIIEABOBRESREN 1 B 470 EOREOSEMERH 2 b D
DONERETDHHDTHY | T NEHOEEAMEIC DWW TEBUR D BREE DRI N 2 IZKIFL T
WHHEEZIIRELZSBRMECE TCRET LD ENZ D,
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# 3-15 FHEIEE O 4N E R

KRR T I B d PR (GRS iy
% CO2 HEHRE (1000 R2) (T KHTFFBI) 1000 h > #ix % Z £=—0.25 [ —1,377 [
FEHM CO2 HEH R (1000 k) (FHIXETAIRI) 1000 h #9252 £=0.45 636 M
FREERM CO2 HEH & (1000 k) (i KETFBI) 1000 b2 5 Z L=—1.74 [ —2,055 [
SEREM CO2 HEHE (1000 ) (FHXHETARI 1000 k> Hiz % 2 &=—0.96 [ —1,760 [
TEERM CO2 HEH & (1000 k) (i KETFBI) 1000 b2 % Z L=—1.65 1 —1,510 [
ks HBE CO2 PeHiE (1000 k)  (FXHETASHI) 1000 F o125 2 £=—2.70 [ —1,415 [
159 CO2 BEHi & (1000 k) (FHIXHETRFI) 1000 ko Hiz % 2 &=—6.45 1 —1,690 [
#3E CO2 HEHIE (1000 ko) (AT KETFF5I) 1000 ko #ix % 2 b=—42.45 [1] —2,139 [
Hyi CO2 HEHIE (1000 k) (AT KET 5 1000 b #i% % Z &=—7.81 —599 [
FEFEWT CO2 HEHI R (1000 ko) (AT XATHHI) 1000 b2 #§% %5 Z £=—31.67H —2278 [
HEH:FMA% (B) FEE HAE
HEH:FHAK CFELE0%) (A) 1H#Z 52 &=—427 1 1,908 [
MRER R A (R) 1AMADZ =416 1 —2,793 [
MEH ERAE CEEL0E) (H) 1H¥ZHZ &=1,166 1 —2,774 [
T4 fEAEEAE (o) 100mx100m#g x5 = £ =30 [ 1,604 M
FEZE MRS (FRE) 1 2 5 2 & =557 1 825 [
1 A1 AN ZDHgEHE (HRFE)  (g/day) HEE HEE
U4 7 VER (HRIFHFD) (%) (E1) HARE HEE
UHa 7 VRER (HEITHED (%) (7 2) FHEE A E
BOD : A FAMEOETFEE (mg/L) FHEE HAE
BOD : AR FAMEDOERKME (mg/L) FHEE HAE
BOD : S5 AMERME A KEE (%) FHEE HAE
PM2.5 : ¥ (pg/ni) FHEE HAE
PM2.5 : H EHIE DR 98%E (ng/m) lpg/miz 52 L=—259 1 —10,162
PM2.5 : HEHE 35p g /i 248 2 7= HECE S (%) HEE HHEE
PM2.5 : 11 A~12 A A E¥ME (png/nd) lpg/miHgz %2 &=—530 [ —6,809 [
PM2.5 : 11 A~12 A FHEOREHEE (ng/m) IFHE HEE
PM2.5: 11 ~12 A HFEHMEN 3bug/mAB 2 7- AEE (%) | 1% 252 £=—737TH —2,457 [
Ox : B D 1 REFE O P (ppm) lppm #{ % 5 = L =—628 [1] —20,207 [
Ox : B[O 1 KeEE O f & e (ppm) lppm ¥ 2 %5 Z & =—156 [ —17,770 M
Ox : B[ 0 H i@ 1 ReEE O F X E (ppm) lppm ¥ 2 % Z &£ =—326 1 —15,116 [
Ox : B[ 1 FEHEE2 0.06ppm Ll o AEEE (%) IFHE FHHE
Ox : BRI 1 HERIMEA 0.06 LL DRSS (%) FAEE A E
B BH (dB) FHEE HAE
BEE &I (dB) 1dB & 7= =—393 [ —24,734 [

EBEAICBE LT, TR bRFBICEL I A TOFEL © . HTRETR L ~r o TR E
PEHENRBICBWTEEFEH TALIZ 1,37TT HOWEEZRIFL TWDEZ RNy 5, £/, HEH
REFEH I TN TR THEN 1 BB 2 I L T427T BB XU 1,166 HOWEZ MIET 2
EVEEBERIFBROY I VELDORET 2,793 HOHEELRIFTL TND I ENRBINTZE VR D,
BHEHORELO BB OWTIRAERMENMEON TS~ THEE HOEM BV TIE
MEHICE B REAEON TV RN LT, Tt L o Icd 2 RE, KB >V s (1F
) DEEHIZOWTIMFET DA E RET LD L N2 D,

WIZ, FEAEIZ DWW TITERES 1 ~7 2= RT 5L 30 HOREEZ/L Z LR REs, Bl
WO TN OmFEN DX 1,604 IOBEZHTND I EARBINT, ZEEICEL CIAE
DOFEHET1REMT 22 LI255THOREEEL Z & o 7Y TIiE 825 M o BUE % Mtk
MHFTWNDZENRBRINTEVZ D,

FEFEW) S OKEIZRE U CIFRREHICH B /23T A — X MG DI Dy o 7o T2 0 TR 2 E~ D 21X
BT 22 1T TETORN,

W, KERIFYTH D PM2.5 (B L TFBIR DY > 7 ASEEITHB VT 10,162 [ & 9 Hegp R &
REZREFLTVWDZENTFRENT VDS, ZOLMITMOIEELLENTRENVLEDTHY . WK
DODVENEZRTHEOENWZD, ~FTOxICHALTHLHh U7 ERIZEB T 1 5 FHML 2 5 HE
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FEOWEEZMIELTNDEZ EARBRENTEY, PM2.5 L0 @ W REAN TR SN A/ E /- T
W5, OxXICBAT AXIROBEBEMEARETHHDLENR D,

BRHICESICEALTTH DD, KEOBENY T AEHICBNT 24,734 3 & 5 3-15 I2B WV T
bEWHESENRINTEY, BEMROBEEE O RSB INTZZ 21T D,

LU B SRR ZE Tl - 72 BB EE O &SR E M OFS R CTH 5, WIE TITEBIREE A 72 HEGHE 3
LT,

FAE FBIEEE RO REEARGE O

AETCIXEBIEEZ AW ISR Z R LT <, R 3-16 ITARIFZE THW TV D EEHFEIE O LA
FEEZTRT, 2B, WEEEEREICBWTH U BN S ESETH LB ITFMEE ICOWT 40
SV LEE LTV EPERL TWHEDTH D, REREITIHICOVWTITEYEEADL D
HOHEA B EA R E S, WICHEFE OIREHME ., LT/ — L EX « U4 —LAEXBLOAELR
B OREMAI S Z &N D, KO XS R AFHKE Y AT LOEA HREERSIEH)
~OBINZEH L TEEHEN BT TV D ADEIGIIERRICBE N2 ERENTWD, Eioflie i
B L TkkoFI AT 2R EN R bm <. WICEZYOREBICET MR EN K 2L, &b
Tt B FEDMER WD S DI A FTRE T RV X — O i )2 JE & PM2.5 Ol EETHDH Z NI TND,

* 316 TBURIR O ARG &

195,194 0.23 0.42 0 1
195,194 0.28 0.45 0 1
195,194 0.23 0.42 0 1
195,194 0.06 0.23 0 1
195,194 0.31 0.46 0 1
195,194 0.10 0.30 0 1
195,194 0.02 0.12 0 1
195,194 0.14 0.34 0 1
161,015 2.83 0.79 1 5
161,688 2.94 0.67 1 5
165,681 2.77 0.77 1 5
166,166 3.16 0.79 1 5
160,848 2.92 0.67 1 5
160,868 3.06 0.69 1 5
171,525 2.99 0.75 1 5
170,296 2.98 0.72 1 5
BOD 169,995 2.98 0.71 1 5
PM2.5 172,036 2.83 0.82 1 5
Ox 171,539 2.92 0.77 1 5
164,990 2.96 0.64 1 5

LLEOBREIRIEZ O THER 21T o o R Z LT /R L T, £97% 317 ICREREITEIZ SOV T
DOHEFIHRER Z R, HFFETNVEEBRIELFEETHY . i L0 ay b — L EHORRITE T
LR TH DDA LTV D,

31T LV TN TORERBITHCOVTHAHNICABICEDHFSRHFELNL ZLAHLNL R
S TWND, ZONRT A= 2 O TEsRMER N 21T - 72 R R 22K 3-18 1IZRd, AR LD | HE
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NHITH>TWVDANETS> TWVRWADRIZITEREREITEOREIC L > TEEICEEIH L LOD 17
5 FMG 34 THEREOREREWVWNFET LI EBHALNERSTNSD, GENEWDOILE
WHDMLBIAICAFEREY AT LEAN, =ad— - Fo B R OBEA & Vo 72 R B R EA PG &L oD
EACETALDOTHAZ RSN, VU TN EHTALICKITENTWAS BEOLE %33 5
EEBIATEN S LICABEICENEL, TR EROEATORVARIRE S 2T L0 H KRB EMRLIEH)
ANDOBINZOVWTIHEWEE L 22> TWD Z ENDN D, U EORERBITEOHMEE LY, RA
EOE N D TH - THEEAEE RN T EITIE B AR TOELH 72 BRI th oo BR 82 BB ATE) &
INEL g T LEI ZEMRBREINT-EWVWRD,

#* 317 HERHRER (BREIALIEITED)

0.12%** 0.11%** 0.082%** 0.18%** 0.11%**  0.16%** 0.082%** 0.15%*
(0.0058) (0.0056) (0.0059) (0.011) (0.0055)  (0.0080) (0.021) (0.0073)

VE) *%% p<0.01, ** p<0.05, * p<0.1 AP/ MR ETH B, Fifd - 2> h B —ABKOMRIIE 38 L AKTH DA LTINS,

# 3-18 EBIIEIEICE T 2 M Ear MM (BRETACEATED)

J—LMEX - —LEX =21352 4943
BEREORERAE =19802 5485
A H3E O B =14939 3502
BRHEESRT LEA =34039 1937
ZH DY =20461 6269
Iah— - HIFBHEKOEA =29265 3033
BARBREFH~0OSM =14934 229

H—F=vs =26727 3655

WIS, BREAARGEICEIRT 2 12 HA O B EICET 2 HEHEREZ R L &y, K&
B2 TRLIZE DT, BARBEEARFEOEIERD S LARFIEDO T LT v — MM CRENE D &
Wb B A RBREEAGEOESR Y MAREHED ) bABR LMV MARLELEZSND LD, £
Lf!@%ﬁﬁi%% IBWTHETHENREEHIN WD L0, U EOBE A L RERICEE
HIEE % 12HBICK Y AT Z & TRIFFRITFFMZ1T - T <18, 7ok, RIFZEOMAE ML L CBEFO
Iﬁ%ﬁ%&h%%%wtéﬁﬁﬁﬂﬁL%PT%%éﬂfw@#ok@ﬁk®§%%%%ﬁmﬁ%
ERHLEBRETOND, ThRbL, AWEOT 7 — FHAE TIT LB EE N THHEBOE
BELZNDLZE T AARZOEHADNLZ T HHEBIIEEMENGFET D2 2BET 5. T72bb,

EF TRV TR SIS R E ST CR<EEE, T L UMEELHEEOREHLED D Z &
T, HEEORK L O TEMMEEOSBMESH O MM D Z ERMEESND, £, ATy
— MIV I AEBBEFEE LD bR TH Y TR, AARB, R OERSHT S RIEE & e D,
ZDORBHE2 ND S SEET M EZ A LN T D Lo Nn 5 E SRS,

B RTOFFICOWTEHi 217 9 2 LIFRBBOWRICHOR2B 0 7 v r— &R HOEKRIZHS

IRIND . AWFIETIIMZEE OFIF Z A T, BRMBOWMAREI YV b7 v r— FEaEEHZ TEHRY %
KTHILEE ML, TOHEMBE LTIV I AEEET 2 LT A BRI o #E O A B %
(PERL. AR PTKHEZR L) BIOHERI Z W REICT 2 Z e i SN L 2 ENEIT b5,
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IEFF7 2 vy halfz2 AV HEEHSE R 2 % 3-19 B L 0% 3-20 12, & METl o R 42 % 3-21
WCART, 22 THE 321 IR LTV D e8I X EEA0M L E 5 BeBE b 1 B DB RS A 2 12 RIFET
WRZERMEFM L0 Th D, FEIMNRE 1 B RO &AM E O FH T+ X COHEE T2
THA#%EFE A TR LIZRBIEEOGE LR L THREWNWE W D14, Fo, RAHIZOW T,
AT R LE =IOV TORREICERIZR L RN 2T2b 00, MOEBIZOWTIXAER &7
V. 7o — MEVEZE OB L T\ D EEEOKEIZ X - TEBIAR R 1 BFHE R O e8I 2
BpRAT D EBNERINZ, BRI EZ AT\ &, BEEDOEWIC X > T MfEIC K&
EWAELLEA E LT TEEOREPHE 1,500m BN O Hic 5@5%%@%%.\ . IFHEICEKIT S
MR oE S | 2 LT THEAUOEESYOREO S (FEER) | &V o e EM S
K%%#é%@ﬁﬁ%énéo_ngwﬁﬁbowfiAﬁ#%ﬁwaéﬁf MR H Dk
MENTEIH A DNEE2BEEEOZICL Y RESSEMMEN LD 2 ENRBINTZ LTk D,
— 57T PM2.5 (IZDOWTITHEZEE DEWIZ L o TEEMEIC 2= A A U TR W 2 & 23 FiA i,
N % D3RR L O DI IE R & 7272 0 DS/ N S W ESRIB X515, A ElifE o8« AT
DEPEWRTD2HOIEIALZ OBICREGEDZOOTHEEZF L3252 Lick L TEROXM N AT
LZMEIDPERBIHIEICLVRRD L0 R THY . 5O KZ WOV TSN A FEM O
WAXZ IR L THH XD LI RBERPLETHDL LWV Z LI bt BEx D,

7% 3-19 HEFHRE R (BRI )
BAAR=* Tai—#8  BEARA  &ROBE  WGRGNEE  ExHoR

VX — A B
WEE 0.056%** 0.0050 0.066%** —0.0077 0.017 —0.00090
(0.014) (0.0169) (0.014) (0.015) (0.016) (0.0016)
i J2 g 0.098*** 0.048** 0.071%*%* 0.036%* 0.042* 0.078%**
(0.020) (0.022) (0.021) (0.018) (0.022) (0.019)
EEEXHEE  0.0052 0.023%** 0.010%* 0.027%**  0.026%** 0.022%%*
(0.0050) (0.0056) (0.0050) (0.0047) (0.0055) (0.0051)
) *** p<0.01, ** p<0.05, * p<0.1 F v I WITEBAREERETH D, FifF - 22 Fa—VEHOFRKRIIR 3-8 LA TH D72 DEM L TN
Do

7% 3-20 HEFHEE R (FELRYT E )

By & TESRFI AR BOD PM2.5 Ox TV —
A
o 5 0.047%%* 0.12%** —-0.017 0.048%** 0.042%**  0.020
0.017) (0.0045) 0.017) (0.014) 0.016) 0.017)
il ) FE 0.10%** 0.095%%* 0.031 0.072%%* 0.082%**  (,052%*
(0.023) (0.0069) 0.024) (0.021) (0.022) (0.023)
EHEXMEE  0.0096% 0.012%** 0.028%**  0,0094* 0.010% 0.021%%*
(0.0054) 0.012) (0.0057) (0.0049) (0.0052) (0.0058)
1) *** p<0.01, ** p<0.05, * p<0.1 F v ANIFHERRAEAERZTH L, Fiff - 2 b — L EHOKERITE 3-8 LR TH D720EME LT
%,

W 7zi2 L, EERMEE 1R OMARPEBIREDO NI OUEEICI Y 726 SN 00ICHNT
IAFTEAEEIZB N TIHAL T D 2 LT TE W, HE 2ERBURICASEOT 7 — hMRZEE &
ﬁ*@AK%E&ﬁEE@%ﬁEE%%@\*ﬁ?lzﬁﬁ%ﬂ%ﬂ®ﬁﬁ%%®ﬁA%Eﬁﬁé_
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[ ORI D HE HH HIECR 1,230 | 12.4% | 43.0% | 26.7% | 4.2% | 2.8% | 10.8%
Hh R H A A BRI T B HUF A SRR S TR O R E EIA 1,230 | 10.1% | 38.0% | 31.5% | 4.6% | 2.8% | 13.1%
A= A=A 4 1,230 | 11.0% | 38.8% | 30.7% | 4.0% | 1.7% | 13.9%
EMZARED R K OFE T Re 72 R IC B3 2 BGHQOAEMZARNE~DFE - BB O M EICBb 5 fEiE
M SEEMED S EDORBINE 1,230 | 8.2% | 33.2% | 35.0% | 5.6% | 2.1% | 15.9%
A ZARNEE SR O FR AL 1,230 | 7.9% | 31.3% | 37.0% | 5.5% | 2.4% | 15.9%
EMSZERMERTRIR R~ N T — 27 ~OZIN A G RER 1,230 | 7.6% | 28.5% | 38.6% | 7.0% | 2.7% | 15.7%
ESAENER B W S — R — 2y T ~O BN A% 1,230 | 6.8% | 26.9% | 39.9% | 7.2% | 2.8% | 16.3%
TanPhNFy FU =7 BRREEICEE LT TREOFEARGE ] ORE R B IR 1,230 | 7.6% | 32.0% | 36.2% | 6.1% | 2.3% | 15.9%
BT O AE BRI 351 B 5 PR I 1 F 1,230 | 8.8% | 32.6% | 37.5% | 4.7% | 2.1% | 14.3%
FBTIZ 31T D ok HiL i i i F 1,230 | 9.1% | 34.1% | 35.9% | 4.9% | 2.0% | 14.1%
BT 330 D i ML I e A A 2 1,230 | 7.9% | 31.4% | 37.7% | 6.2% | 2.2% | 14.6%
AR 31T D ik MU PR A A 1,230 | 7.8% | 29.8% | 39.8% | 6.2% | 2.0% | 14.6%
FRTEIC BT B HE EARER B O A 1235 T L 7- Ml gk 1,230 | 7.7% | 29.9% | 38.2% | 6.4% | 2.7% | 15.0%
WS ARNE DR A R OFrfE vl Re 72 FIl A L2 B33 2 BGRLQFFt AT RE 72 F1) F DR HE I B 4o 5 a4
UNZRER GRS 1,230 | 11.5% | 34.6% | 33.5% | 5.6% | 1.9% | 13.0%
FEMNRIZ L DT a7 7 —~— BRI E 1,230 | 9.2% | 33.9% | 35.8% | 5.1% | 1.8% | 14.2%
TBTANC & 5 /3 A A~ ANE FHEEE G0 0O 3R E £k 1,230 | 9.1% | 34.6% | 34.6% | 56% | 1.7% | 14.4%
AR F 18 0D SR AR 1,230 | 10.4% | 35.6% | 33.3% | 4.8% | 1.6% | 14.2%
LSO AR O vl Re 72 R I B3 2 BUHOEM S O R4 - FAEICE b 5 FRiE
16 72— N CRHWZIEITEE 4 IRERR ARG OF A BRBEREICET 2 FEARER LI VB L0 TH Y | ASTHICEHIE L TV D TTREHIERE

BEOT—X2E] CI3ETERD,
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HARAEEA (ESrAR, FEEAR. 6B RS HIRAR) 1,230 | 9.8% | 38.9% | 33.5% | 4.9% | 1.4% | 11.5%
AR TIERIZ 381 B 7K &Rk DO B 72 e LRAR I 2 R 3 FEAE (BRI 31T B /K & ik D Ay 22 R e ff &) 1,230 | 9.3% | 38.1% | 33.56% | 4.56% | 1.3% | 13.3%
W E R A (ARAR, ARBRERSHE, R, LREREMERIL, 15ERE%) 1,230 | 11.0% | 36.6% | 33.2% | 4.5% | 1.5% | 13.3%
WS ARYE DR B G B O R E 1,230 | 8.4% | 33.5% | 36.7% | 4.6% | 1.7% | 15.0%
[l N A /D B A Eh R Rl D FE TE 2R 1,230 | 10.2% | 34.9% | 34.7% | 5.9% | 1.3% | 13.0%
FEE AN R A S OV AN R AR O Fi8 8 S RO ONT A SR AR AT -5 < BBR D FEfid 34 1,230 | 15.2% | 34.6% | 31.5% | 4.6% | 1.2% | 12.9%
WEOHBEFICL Y RbIZFED S b - BAE LS 1,230 | 10.2% | 31.5% | 37.1% | 6.0% | 2.0% | 13.3%
R BB KRS BT DI O FADE S 1,230 | 11.5% | 33.0% | 35.0% | 4.9% | 1.7% | 13.9%
MR DIBZEND B HFEHOEE - FHEENY 1,230 | 12.1% | 32.1% | 35.3% | 59% | 1.7% | 12.9%
MIROBZEND & HEHOEIE - R 1,230 | 11.4% | 32.1% | 35.4% | 6.1% | 2.2% | 12.8%
MR DB ZND B HFEEOE G - HEE T 1,230 | 11.6% | 31.9% | 35.3% | 6.0% | 2.3% | 12.9%
o ANTAL 1,230 | 14.9% | 40.6% | 28.2% | 3.5% | 1.4% | 11.5%
B R AR A 1,230 | 10.2% | 34.6% | 35.3% | 4.1% | 1.5% | 14.4%
B AR B AR O H R 1,230 | 11.1% | 35.7% | 34.2% | 3.7% | 1.3% | 14.1%
RIREMRD 1,230 | 14.1% | 36.6% | 31.1% | 4.3% | 1.3% | 12.7%
PR AR FE 1,230 | 14.5% | 35.5% | 31.2% | 3.8% | 1.6% | 13.3%
A RO R AR A 1,230 | 11.1% | 37.2% | 33.1% | 4.3% | 1.5% | 12.8%
FBENFIIC L B D FERGESR G OH ER (BAEATH) 1,230 | 9.6% | 31.1% | 38.3% | 54% | 1.6% | 14.1%
FBIENT I D BN IS < FREAD B AEEE M O +5 7E K 1,230 | 9.3% | 30.8% | 38.2% | 6.0% | 1.7% | 14.0%

EMZRPE DR 2 K OFRGE Al 72 R I B3 2 BUHL@OE S w . SNALGH RN 2% 058k Bb 2 FEiE
Tif A [ R i 1,230 | 8.0% | 29.1% | 39.7% | 4.7% | 1.8% | 16.7%
A 2 KR PE HUICERING D 3R E B TR IR 1,230 | 7.6% | 27.2% | 41.8% | 54% | 1.6% | 16.4%
WYEAEER DR & IEER B O D 7= D DB

B PENE 1,230 | 9.7% | 36.8% | 33.8% | 3.8% | 0.9% | 15.0%
TEEEFI == 1,230 | 12.8% | 36.0% | 33.5% | 3.2% | 0.9% | 13.6%
T B D F ALy 1,230 | 18.0% | 40.8% | 27.8% | 3.4% | 0.8% | 9.1%
1AN1B%70 A& 1,230 | 16.3% | 45.0% | 25.2% | 3.3% | 1.2% | 8.9%
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1 ALYV ICKENSHHEND ZAOE 1,230 | 17.3% | 42.5% | 26.8% | 3.3% | 1.4% | 8.6%
H¥ER T HORE 1,230 | 18.0% | 41.7% | 27.2% | 2.7% | 1.1% | 9.3%
K BRESR AT BE 5 B
DI KIR OO AK BT W R % B B B M | 1,230 | 17.5% | 40.9% | 26.5% | 2.9% | 1.2% | 11.0%
KL 5 B
PR LR R - UL IRE (PM2.5) 1,230 | 16.2% | 37.2% | 29.2% | 2.8% | 1.0% | 13.6%
BREEVEERE - b FAF X b 1,230 | 15.3% | 38.8% | 28.5% | 2.5% | 1.5% | 13.4%
PREEAEVEERCE - R kER 1,230 | 14.6% | 38.4% | 29.6% | 2.8% | 1.1% | 13.6%
PR L YEERCE - e IR E 1,230 | 15.0% | 36.7% | 29.8% | 3.0% | 1.0% | 14.6%
R I 2 HPD & T D Y U o0 B B R IS 6R B BRIR R E O EERCIR I 1,230 | 11.0% | 35.9% | 34.2% | 3.8% | 1.4% | 13.7%
Bk E R (2 FR B BRI VE D IR 1,230 | 9.2% | 32.4% | 38.1% | 52% | 1.9% | 13.2%
RLZEREiE T |2 B 2 BREE AL VE DRI 1,230 | 9.7% | 33.1% | 36.9% | 58% | 1.8% | 12.8%
B NX iR, £ - BEY, BRAFEFEZOEKFE
B R AR O K 1,230 | 12.8% | 38.0% | 32.4% | 4.4% | 1.5% | 10.8%
FEREY) OB = R FEEE A 1,230 | 11.5% | 36.1% | 34.8% | 4.5% | 1.4% | 11.8%
RAFEHEORA B 1,230 | 11.7% | 35.6% | 35.4% | 4.9% | 1.5% | 10.9%
BT BT B K &k O I 7o FECRIR I 2 /R 3R (BRTHIRIZ 351 2 /K & fk DA ZE R e R ) 1,230 | 11.7% | 34.4% | 36.1% | 4.0% | 1.1% | 12.7%
AFERY A F B R R DHESL & HEHE D 72 8 D EH
KEIZDWTO PCBE () ORI 1,230 | 17.6% | 37.5% | 27.7% | 2.1% | 1.1% | 14.0%
PRTR il O &G E O &R OB B) i 1,230 | 12.3% | 31.7% | 33.7% | 2.5% | 0.7% | 19.1%
(CFWEFEERENEICE S 27 U —= 0 ZEHl ROV R 7 34l D F2 ki, 1,230 | 12.7% | 33.2% | 33.0% | 2.9% | 0.8% | 17.4%
BREE AU & R RE Oy BEEE 12 4% 5 FRAE
BB | 1,230 | 8.6% | 35.0% | 33.4% | 4.5% | 0.8% | 17.6%
BREE &R & DA LR D FERE
BR B B OB 1,230 | 8.8% | 29.6% | 38.2% | 4.7% | 1.4% | 17.3%
7 ) — NSRS - M5 N R 1,230 | 7.7% | 28.9% | 38.5% | 5.4% | 1.9% | 17.7%
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7 — AN FERR - B 1,230 | 8.5% | 28.5% | 37.2% | 6.5% | 1.5% | 17.8%
7 — U BENER R - JE R 1,230 | 6.8% | 26.6% | 41.1% | 5.8% | 2.0% | 17.8%
7 — AN FERE - FHE 1,230 | 7.6% | 26.5% | 39.5% | 6.4% | 2.3% | 17.7%
BREEWMEELER - AR L TV REOEE 1,230 | 7.6% | 28.9% | 38.4% | 6.3% | 1.7% | 17.2%
BB R AT P B B 1 S D B IR AT AR B ek
BRI 3 B O R B Sk - 1,230 | 6.5% | 29.6% | 38.2% | 6.2% | 2.0% | 17.6%
EREEHRICET 2 ER O EE 1,230 | 8.2% | 32.0% | 37.3% | 4.7% | 1.8% | 15.9%
H A & i OB ES i C OF AAKIENE AR 5 FEiE
TaaYhN e Ty hFU Uk 1,230 | 85% | 31.4% | 36.2% | 4.6% | 1.5% | 17.9%
BEHE G 1,230 | 26.3% | 35.4% | 24.5% | 38.6% | 1.1%| 9.1%
AM BHAGHR 1,230 | 16.5% | 35.4% | 31.8% | 4.2% | 1.1% | 11.0%
TR —HRR 1,230 | 23.9% | 35.2% | 26.4% | 3.6% | 1.0% | 9.9%
HAROBREE 1 C O EBS B HRE (4R D fEE
BRIy B2 B9 5 ODA il 1,230 | 8.3% | 30.4% | 37.3% | 5.4% | 2.5% | 16.0%
EIRS I B L 7= BRESTREh 247 - T D HIG RS 1,230 | 7.6% | 29.1% | 39.3% | 5.8% | 2.5% | 15.8%
el REott& 2 2 5 HIREARITIR D FakE
e T A 1,230 | 9.0% | 28.9% | 37.8% | 5.0% | 1.6% | 17.6%
98 1 1,230 | 9.2% | 29.5% | 38.3% | 4.4% | 1.6% | 17.0%
Erfr e ott & 2 X 2 5 N TEARITIR HFekE
BHARMEZ RNV —DOBEABERBEREOEANE (REEAE 1,230 | 15.7% | 36.2% | 31.1% | 4.4% | 2.0% | 10.7%
AR XL X —0EAERNEEORMAE 1,230 | 15.3% | 35.8% | 33.6% | 4.2% | 1.0% | 10.2%
FRAE RTHE = 0 L 35— D8N /K 7758 FE D 3% i 7 1,230 | 15.4% | 37.0% | 32.4% | 4.3% | 0.9% | 10.1%
AR 2L X —0E A BB EDORMEE 1,230 | 17.6% | 35.4% | 31.9% | 3.7% | 1.4% | 10.2%
Fife rlRE 72t % X 2 DALS BIREARITHR B Faf
R OBRRHE « BREFTE IS L EROE S 1,230 | 7.1% | 27.5% | 40.7% | 7.4% | 2.9% | 14.5%
B EARSHINEE SN TV D HTAEE RS 1,230 | 6.6% | 28.9% | 40.0% | 5.9% | 2.3% | 16.3%
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PR EASESE N R E SN TWA AR O LIS 1,230 | 6.4% | 29.4% | 39.8% | 5.4% | 2.4% | 16.5%
I1S014001 DB GRFEEHK 1,230 | 6.1% | 24.5% | 39.9% | 7.2% | 2.8% | 19.5%
Tay s iay 21 OBEEFEER 1,230 | 5.9% | 22.5% | 40.9% | 6.8% | 2.4% | 21.5%
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