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Project Summary

Title of A study on statistical infrastructure for compilation of physical
Project flow accounts and environmental asset accounts
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There are two primary aims of this study. First, this study analyzes
accounting structure and characteristics of physical flow accounts and asset
accounts in the SEEA Central Framework. Second, this study examines current
situation of statistical data for compilation of the SEEA Central Framework.

SEEA Central Framework 1is comprised of physical flow accounts,
(environmental) asset accounts and environmental activity accounts. The
physical flow accounts record energy and material flows between the
environment and the economy as well as within economy. These physical flows
are divided into three categories - energy, water, and materials. The general
framework for recording these physical flows is physical supply and use
tables(PSUT). The broad structure and principles of PSUT are the same
regardless of whether the PSUT is measuring flows of energy, water or
materials, but for each of these sub-systems of physical flows different rows
and columns may be used.

Environmental asset accounts record the opening and closing stock of
environmental assets and the different types of changes in the stock over an
accounting period. Major motivation for accounting for environmental assets is
to assess whether current patterns of economic activity are depleting and
degrading the available environmental assets. asset accounts focus on individual
environmental assets. Environmental assets are classified such as mineral and
energy resources, land, timber resources, aquatic resources, other biological
resources, and water resources.

In regards to the physical flow accounts, statistical conditions are good for
energy flows, air emissions, and economy-wide material flow]
accounts(EW-MFA). In case of environmental asset accounts, the scope of
National Asset Statistics and National Balance Sheet includes mineral and
energy resources, land, and timber resources.

This study makes some suggestions for implementing SEEA Central
Framework in the light of the importance of policy and the situation of
statistical data. Energy flow accounts, air emission accounts, EM-MFA, and
environmental taxes are given priorities
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ol A= 19940 73 3 3219 8] (European Commission)”} =5 A =71
A A (Green National Accounting) 7ol A& AAg F tpfst &
of BAARAAE MNE-H&stde w=¥E50] FHEAH (Eurostat) s T4
o2 MygHo sk} FAAA 2 7] GAY FHE BAAE AYud &
SAGDP RAA (A, FE, oluA Aol 23), AA URE i B2 A

4 A sgel A el uHA Ak 53 UEARE BAAATEAA

E
il
o)
o
SE
r d
<
i
=
=
-z
X
o
1
fr
oL
L

(SEEA) 71 Ao A Fa3 7

5
« SAEIAE HolH 8 A=F EZH2005, 2007)
53 i 7]eiE A8 (NAMEA-air) "< 21t

rf
©
]
D
0P
&
)
ﬂ

« BAAEAEZTAZEM-MFA) AA 7ol = HHH(2012)

2003l EUS E A 3= 2 13 9] 93] (Statistical Programme Committee) =
9874 A A A 2F(European  Strategy for Environmental Accounting)S v}
dstaiar, 2008l 8 Aol AHEJAT. 2003 A Fe EU 2k el A
AHor FXEooF & A Fofm thrjHj=-dyA, =s&(EsFA

), WAABASES, BAREAE B BN, BAA, Y, AR

il



-

X 22N U 87 MNAE HYS AS 57 ozet el

= AAEEA =, 20089 HEfe SAERIAE HAAEEAEET
(EW-MFA), t719 &A1 (NAMEA-ain) el $dc9E o, 3744
d A= AR 1A Thke skl

ole1gk wigol A 2011l - AA Hely +=3& 9% EU Ao A
HA HE (regulation)©] SAH AT o] HE eJAste] EU =52 4
A di7lE, SAA, RAAELEZESABEW-MFA) HolHE o %4
oz Az HAWS dA F oA HE ol A FolH, of7lel=

FARZAZ, #4444, AP A sFl A Gy Azol x4
ol 7 o .
2. 54

U2 AWE A (Federal Statistical Office)®] F% 3hell 19801 Z4-E

SAAA DS AT AWEAE S 19900 Foll HASE G AAA
(German Environmental-Economic Accounting; GEEA) A AES 7|3t}
%719 =UdS A AAAA(GEEA) S ZA EHZEZSAA, EXNAAY, 4K

AEAdes A=A

BEAZ2oAAE oyx 2 i7|u)E, 2% Y23 T (Physical
7 7

fot

Input-Output Tables; PIOT), A4 % #H<4¢, H
(EW-MFA)o] Z3E Atk olyA] 9 ti7]ufEoel] #3 dHolB = FHAYE
F(NACE)el e} 25 wid A=A, =4 F44E32(PIOT)= 1990
2o aEEs)l 199746 Agoz FAHYL, T F 19959 7]

!

b AU 45 2 AF Bk delHE #3

7) EU 2o A4 AA 2ol g dAst A2 Eurostat(2010) 3.
8) Regulation (EU) No 691/2011 of the European Parliament and of the Council of 6 July
2011 on European environmental economic accounts.
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22
o

2
X
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oj
i)
g
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ol
ol
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N
i)
2
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N
o,
ofo
N
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1o,

A 2

& ool F&8t7] 9 AL

4T 5o FAE ofel s i

2Ee
TEY &, vl 4 T 9

(29 2-1) SLEFFAAH(GEEA)S] B¢ %

Pressure State Response

A& Federal Statistical Office of Germany(2013).
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X EE22Y L BY AWAY TS A

5UA A A A (GEEA) ] dlolEl e A& bsddAme] AFol A

Office of Germany(2012) =), T3k iAoy HoIe /fdS o83 &

HORA B RAEEA 5o SARRGAAAL e} Be

I, o, H L
AT
3. Y
e a =% 573 (Statistics Netherlands)e] 4 AAH ZAAS FEagk

o Udd =g A2 1990t S Hke] NAMEAE 7lesll o, 19943 5
B NAMEAE= Y@¢d= o9AAY 3 FAALAZA vd AAEL )

F

YEeE NAMEAS] $#3A4 P#e #4BABFeAR4 2 449
3 fFgger FEAY, ofrldE b E5
9 67kA Fie BAts gyel Ak vgws

(-

A E 71 Z238t] 3 FRLAAAA A NAMWA (National Accounting
Matrix including Water Accounts)® 7IE39th. NAMWA+ 20004
European Water Framework Directive(WFD)2] A Ao & E3HAHR
o &7l s A" Ao=m, BAAA, MEAA, EFAALeE T
T3 - 2006).

Schenau et al.(2010)°] wW=2d Uda=o] SIAAAS FAs= A 2
2 7Telv. NAMEA WEg = 7<= A17, 478 (NAMWA), oA
AR, A=A, AsALAR (D F-742), SFAAAA] 2R, ozt
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o) 7] vl = Al A
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FEAG(HAx, )
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A+ &: Schenau et al.(2010).
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A ol=Zet A

12
Ul
|l

2RAE ¥ 24 MUAE Hgs /st

o

d| Hoo EDE EAHe] Ygdse ma4% 3 A3 A
B RIAE e, o] HiAolA SA4Ee e 96 Ale

E2el  deolert dEd=  SQ4AGANM  7hAe Aol (Statistics

Netherlands, 2011).

4. =

gl = B AH(Office for National Statistics)©] 374 F &&=
(Department for Environment, Food & Rural Affairs; Defra), U *]-7]%
H 3} 3 (Department of Energy & Climate Change) 53 a7 sS4 AA 2]
S S5t vk g BAAAL A AIALAA, EHZES F9
AR 7HA = FAET AdALdAAR = AUt FEY, EAL AHE
o] xstdY. B4 Z 29774 (physical flow accounts)dl= A AS -
A 2], 7] E, BAEZ 9 (material flows), 71 &, T2 °]§& T
ey, AL FAA} BFHIAER FA P HOffice for National

Statistics, 2013).

294

9o A= EAA, FHAAATANational Institute of Economic
Research; NIER), 3}74 X & = (Environment Protection Authority)e] 3+7 7|
4 #a gdFE BHAgH AR EAAARS e, s 9AAATA
(NIER)= stHAAIA 7 7hsd 24 2 RdY As g99siH, S48
7> BAABAFAAE n¢ste 9TE FdSAT 199%6dFHE S AA



Hog - =M S

2 AYEHATHEA T, 2006). A =9 FEAA

=T
kol
Adol= sHERT, dE, S84, S ddRze, SN, steted

6. Ayt

Muctol Al B4 AG 2g-2 MubthE Al (Statistics Canada)o]l %3 ¢k
o AU E A2 S AR Alele] dAds AIFstete SHEAAAGA
A Adelgts Ayt B aF ol F-&oto] 1990 Fwkel et
AAQA A A A A (Canadian  System  of  Environmental and Resource
Accounts; CSERA)E 7l'%3} S th(Statistics Canada, 2006).

M A AGL AL AN A(CSERA) = A AAAL2EA A, 4 YA
ER2FAA, SAESAEAGY Al A FEow A ETH

AARA2EAL L A, HA7tE, F2, A4 22 AdAde] =25
o] 2&9 A WIS =4 ¢ ¥ dHE VF5IH =4 @9 AR
2 196137141, g9 &9 A2 1970d ] FH7-A] dlolEH7F FE5E o )
o AAALA2EAAR S 2739 TR AAHL oew, Ayt =Rtk
£l 23H = AdAAY w5 FAAY AR &8 U

.]?L
24U F29AHL 843 AA Alole] BE 9 oxe] 582

24 W= J15Ah o AL AU ALE, T ALE, 227 WEe] %
Ae wEh UA S 2 27k WMES 19909 ol F AAAA Az

o]y 7t 550 AR = AR&el #E deolE = 19814, 19864, 1991
9, 19960l tiai A o] vk rElal o] Al FANEAL G
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SN BR9AY L BF MAAY YE A% 57 o

|H

gt A

7. 3
ST = 1990d ] =HH %A% (Australian Bureau of Statistics;
ABS)o] IAAA LS AFSA Y. 27 AHS A AAL A4 HE W

oM ofe] FFe @At I By FHAE JhTel=d 2ol St
oA AT 53 AstAbdd, abd, Aol #wet FAA I AEElen, o

LA £F FUAGe) TURARERES] YRR £F 3 vk
g}ﬂ

Asta Atk <E 22> A4 FFEAY e m A= BAALS B
ohE %

<E 2-2> 339 SH4AAF AP 9%

= EE EEE] EE EEE]
= @)
o 4 A] O O
A} A A} H O O O
H 7= o o
EX @) @)

k50 Pink(2013).
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M3y - 2ME2RAYY g 7=

H3E SHEEAIZ2] Helet =

A1d A HASY +=

1. A4 44

EXEFETAAL A 3 Alole], 1ga AA oAy EXEFZS
(physical flow)E A A Aoz spetalr] 93] MEd ARZA AL EAZ=
FAAANA BEHEZFE A AAF Y= matural inputs), A4AHE (products),

) & (residuals) o] 2= Al 7FA] W2 FEEH O

(I8 3-1) AAFA=E, AAE, IHEY SHEEF

Z} 3 United Nations et al.(2012); ©]3} SEEA Central Framework(2012)2 3% A].
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X Z2eAY U 87 MAAE HYS A% 57 o

|H

gt A

AA F Q] & (natural inputs)< 3HH o2 RE AA A AAIA Eojrie=
T TFY 24 FdE=s 2T AviEAY A8 AEAA(EHEA =

A)e AR WA AR ANoT HPoRRE fYAHE BZI) of

AAEJEL A (natural resource inputs), A Ao Y A](inputs of
renewable sources), 71E} A F = (other natural inputs)<]
Al 7HA MR EFdd ZdAdel e FE-dUyA AL (K skAY), B}

4, AFALEFA), FAALMIFA), FAY ol EdET. AT A
%

@
5
@
=)
Q
<
=
o
3

AAHE = AlE(products)S A WA el A Ao 2RE e A

25 Sty At o g AiE E29= UNolA A G £

e
2
ok
©
>
=

AAEEFA A FGAWAEEF(Central Product Classification; CPC)Z

etk AN AU A Al AV EARYG 2 54T AAAAM= AT

M

Z-MEE = A, AA, 71A R CdyAE wEY AES HYde 54
ZHA AL QAR nlgke] tirkR Eolu tE ddHe e Agols Aie(
=)ol AR 57 ol FHER EREA Be

K

1=, #H, Ud7nE=4d, FAMEEd, EYEE4,

p

=,
N

AEALE THE FHE(: FF), vl (dissipative losses), Azt o) &

(A=Y A FANA HEHAE ALE) o aZo7 FEIAG(KE 3-2>
Zz)
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<E 3-1> AAF 9 E(natural inputs)d & F

Hjr
1°
e_w o8
il _ ET
Nlep| |l o)
N Ice I i I S G4 oF oy
JJ = xmm%x ~ Wk 1+ | o8 =
| o W
W | e <) |2 o |e| O | P B aid m%mﬂﬂ% 1 =
oo | oy =l | XN RO 3 - s o
~ | |X|N|R A —~ ~ oK | om | D | A e | O | —
£ A oF [ BF | < | B A= KA - o T | 5o X |90 | —~ o, N
Jlm_xo—u@%:u%ﬂmmaﬁr%ﬂzn_quwﬂﬂ ﬂE_:ion%Emﬂ o | 0
< | |Rr R R (e o IR|IN || 2 = | 8| M S _
|z o |¥| % 7 | 0 ) 0 g | | T T ol | 0| %0 1| mh | <1 |40 = |55
RS || % || A BT oo | R A B | o0 | NN R R ||
B | RO NIRRT A o | N =R | o ~
3 3 ~
ol
£ | O3 [on) <1110 —| e
| N ;| 0| © |0 C|Q — || ™ — |||
iRl Rl R e IR R R A R R AR R L Rt h TS =N M| 0 © bbbt BRI TN AR
el i e il e e R e e e R | R IS R N\ R aN N R\ R NaN R Ha\ R NN KaNE Nor R Nas i Nas N Nao N Nas N Nas N Nao NN N Nao i Hao N Nas)

25 SEEA Central Framework(2012).
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X ZE9AN ¥ BF MAE R4S AT

-

A4 2

|H

2t 917

<E 3-2> Z¥H E(residuals) 2EF AFHA FAHLAE
2% TR ax
_ . steh- w5 rE, B H 7=, 54497, 7E
1Y 7= o o
_ . ANEEE, A -H 2, FAEAVE, AgH V) E,
(34" 54 x3h
F=Arled BEY AadrE, 71 A7 =
o 4= E AY 2 AHE, Ho]’%’fl:, A o] 8-
COZ, CH4, NZO, NOZ, HFCS, PFCS, SF@, CO,
o 7] vl = NMVOCH]| # gtA] 34 177 843 ), NHs, SOq,
a4, POPs, §A-3&4
_ A813 g, J3gE, 5%, Ve B4
FA W E o
718k &
Edu = gro] el =, setEd F&
A+ (dissipative use) HAJAE HFE AYPAE A
u} % (dissipative losses) | Efolojml®, =2 3] A
AR &= BAH N E JAEH I E FAHE
LRAN G Al AT AREAE) Fztol 488 75 As

Z}5: SEEA Central Framework(ZOlZ).

2. ARY F=x

FAEEZSAAY 712 FJHE =433 A X (Physical Supply and Use
Table; PSUT)oltt. EAFFAIE R FUAMSNA)Y o FHAE
(Monetary Supply and Use Table)E 374 ddoz &3 Aoz 3IdF
AR AAREYE 2 JAHAE Aaow)@ A E(column)S F7He 3
2 AT vt gl dFARE o EsHEo] JE A F(government)

o]
Qe BHTFALEAT AHu, 4R REe) Fhaw, Y 2 AHE
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<% 3-3> EFTHEAERY 71E IH

A9 | A | 3A | =9 | ¥ A
TEE
] ddeziy | AdFEUA=
98 o Z2E ]
e
e R +4 o
o™
A 9% 7H AR <) -
dAE | T e T AzavE | mae sy = e
T A AAE | AT AT
AHEE
24l AAEY AAELE
U8 A %ﬂ%
7 - e
e k2] - FAR YA +% BN
T S
A71% 2 EERE R a2 A9 | e
ZAE | 71E A2 71 %9l ZEE i
F7 % A¢ 24 AAEZES

2} 5: SEEA Central Framework(2012).

o] g5 HA el & o AAS] AHBEA <F 3-4>9 EHFFHAA
AV E (A FE) Z3F(Total Supply of Products; TSP)S &3 9 Ak

O +4D)e oz FAE=H, ol AHEEANAN TAR(E), 7HHAF
2H|(F), TAEHA(G), FEE)S Fo= ofFozl AAEF(HAF) FAE
(Total Use of Products; TUP)Z} &3}t

« AitE FEH(TSP)=5WALHC)+ 9 (D)

o
~
i
o
>~

H&-(TUP)=% ZHAR|(E)+7HA 2 E 2R (F)+F AH2 8 3 (G +=(H)
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Ab&(Total Use of
Supply of

(Total

G-

(¢}

AF-&(TUND

¢}

}-&(TUR)

=z
<A

A& (Total Use of Residuals; TUR)

g

=

)

]

=

H(TSND=AtA T+ =

(Total Supply of Natural Inputs; TSND 3} A FYJE
(TSR)

Residuals; TSR)#} zH# & ¢]

o
)

7}

[e)

=

A4 4(G),

=

¢}

=(P),

D)+ 8 AT (L) 87
A% %4(0)- AL

Al HEoke & E(M)
ol A

]

(input-output identity)< T
(@)

-
st

2 fEde Qs+
) (K)

=9 7&(P)

373 (G)+vl A 2
h=1}

2}
o] %]

- %

3

S
#(Q, Q1, Q2), A= =), FdA= =4

=z
T

2

AN HEole AT FE A
[e)

(K1, K2)

(G+O-K)

3

X
N
he

r&(Q+H+P) +

=z

=
=

A (A+D+L+M) =

M= 48

9]

of o

g
il

7HA
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<E 3-4> EAFTIAERY #&

R
AL ZHE 9 AA = ERI R 3474 FA
;A AAE LA A9 JEPE——
. = AT
(7184 £3H)-ISIC £/ A= A
e INE S AAEAE ot
e (A AW E £ (TSND
. Cca= D. At 2 2w
BEE msans A% B9 ) %9 B S (ISP
. 2o o= A4 K1 A3kt o)
LM HE w9 9%k L. e E M. 37 A T EZof }
e R (A9 2B L3 ] ;ﬁ;; tel <I% /917 2 M]f maTD] 1 A&t A9 5] %2 F(TSR)
LR S K2, aAe] ooz o s
233
A& X
AAE FHAH]);
AAEJE AL JHE 5 HF 4] x =3 ERIR T JAF= Z=A
3
A+J-ISIC &7 7+HA AFQ}-ISIC &7
e BT AAEYE FAE
Co BL A%l Ag (TUND
R R
FoA 2220 G. 2AEHA

E.F1k 4]

H Age )
A i e (A BEAALE (nAAAE B A A2HEe] FAHE(TUP)
(A B & A AH§ A EToH ) AEZNEH) e Ty %
=g = el R i
Q AARe B F%
QL 4kl 2 743
gy N MBS 213 A 0. Mg p. 9% 44 Wz S A (TR
ST (E wg A oA F ) AN %7 9] 4% (G adm m e A
W@k £3)
Q2 Ad ¥ Wz
g

[s)
F) AR HFEA FELS SHTFAER VFHA oz AR T340, AL 2 IdE 282 EHEFAERS T Al V1=

=
A+ 5: SEEA Central Framework(2012).
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M3y - 2MEERAYY gl 1=

A2d AJ9A E=2¢

L A=A £299 B4

(N, E2, 9, 29, B2, D 5), /e IR FAEY o
NIA AAEAE)S iy APor AEHE AT, DAA

[oF

ACHA 2ol o8 Aits= A5 duAe dHdoez AMEH= dE,

Q@AAEHACHA 2ol ol ArtE= A7), @FAE e ols BrkEA

U A3zl A 2 4 Sol xFrEh YA AAERE)S Aol 49

Arbs e ddaE wholeviiet uYATIE2SE EAE duAE 29

s, A oluA] Adt=(AlE)2 weluA
AFA =2 ol|A 9

A ELE omEig. oy A e ALt
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M3y - 2ME2RAYY g 7=

FA 7] wEol =g A et w7t E ol ddid BAV A HeA = Eeth
CHA] Ze A, =g Ao L E29= om FEAM EAHYE s, =
& dH7 = g ZAE, o

:Ll
rJ

(29 3-3) A BHEZS

Rest of the world National territory
territory

Rest of

the world economy Non-residents
on national

(economic 1emitory
activities
by non-residents)

Energy from natural inputs
and imports

.
removal and%apture of energy
-

exp s\
\mports .

v

National economy

//
«
/

Residents on 3 =
rest of the (econgmm activities
world territary by residents)
use of energy
< = by industries
and households .
L
residuals :

oo oo o rious between the environment and the EConomy
—p  Flows within the economy
At &: SEEA-Energy.
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M3y - 2MEERAYY gl 1=

= Yol A olyA ALEe Fa wade Fdelt duA ikl &

FE ZAFFAYAYAEEF(Standard  International Energy products

Classification; SIEC)S u} &t}
AT Eo] dyA AAEES FAAALNEZ AAiksto] z7ALES = F

97} wrh oleld A7} A ALEE WER J|E3tE Ao v AsTH<E
3-6>cl= EER FAH AA F&).

A AAES T FAAA 5ES A= sHlel & oyA At
dE g ZhAel o AabE oA BAHE( B sdS o] &3

e Al BE FE Q3 AtauE FE Gk o] 3 FAE AE

FolA THAA S AR R 7] EH

g, YA BAEAF)Y T4F F5

AquA A=l FEd2S AFEee vAFES el A WETL
A w V| EdY AAYEE Sk (in transit) o UA] AAE2 At
Aoz Fgolyt FEo A Fev AR A7y Do Fgole W
3k 2ol o] wiel, AAR FUERFE BT TR FEEET
= BF FEE 5T

- :
AFlel o3 sl o] oyA] AbS(=AleS AT, shelefde] A7)
del A Abgolu 7HAIS] ol |YA AbEo® Al 7=
wojop ot vt =7 AA el = mAFERel o3 oy A ARE-(El

9, FF E o) BE A9 dof sl

gk AR A= (AF)Y A8 JFAE

oAuA iz AbE2 ARSI Hd& HFAE(end-use) &2 T
Ho] ZHdEnt olyA A= b= dyA BibEo] vE v A
AER HABEE AE V) ESTH<KE 3-7>9 534 B A AAHE

=
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1
i

-

Z2AE ¥ 24 MUAE Hgs /et SA o

|H

= gt A

) AR A AR A | Eshe, ole Fhan, /b HE
=

Ah(<3E 3-7>9 =5

ol =] Aik=9] HFANE (end-use)> o UA &3 HlUA & F F5F
2 giEn dlyA AiES vlduyAgem AAgste Aldle &84 &
58 22 Aol <& 3-7>elA oy A Eol ARt oA
FaudAl BiE fF3dd et &m0 AAIRE vl x| & 3
A ArbE @O wep st Aol 7he st
% ZFA¥](intermediate consumption)© AFF el ofal At Ae| T =
RE duyA ArbEe AR s 2T dF oy A AAES dEkoly H
SAHE(end-use)e Al Aol oa A7 = st Ad" Fo| &9
st= G oA AAFE ] #F4(accumulation) Fo MuHFoZE 7] =H
%

t} oY A AAES == T3 FFEALE(end-use) O E 7]

A
of\
D
=
N

R
H
=
L

% 2¥|(final consumption)= 7HAI7} olyA AAES
BEh FHF Mol A o8] ALk oy A (ol A7
SEEAC A o4 A 9] &4 H](final consumption) 7Id - o U 2] ] 20
A AMEEE FE A (final consumption) WE ¥ T2tk Sxp= A3 7
Aol 9g mE FHF9 HFAE(end-use)S v ey wiiol (s 4=
=2 A, 7Hle] HAFANE(end-use)dl FA = HAART O HHLS Y

ol th.

=
=
Hel
it
i,
v

vk Y| A ZHEF 7 IHE EEF
AFA FHl=3 7E dHE E25= e Ee AR shddd e
W ATH<E 3-6>3 <3 3-7>¢] std vk BE) oy A= JH

= 1=}
= 5 <4, B2 5 &4

d
1y



M3y - 2MEERAYY gl 1=

AER A=, 7IE duA dHAEoH duA ABAEe HEAE
(end-use) &2 Qlaf WA JoH =& or|drh
718t 2HEE F25-9F #Este], HlolyA g om A
of Azt AqUAE= thgFe AA(EE 7HADA 3 T H
Ak, #EG AFEEAME FHY SR V1SS #Ed #H7
(energy from solid waste)t= &g XA =% dd 7]1EFHH, A}
A

a0 ggats AREe AAZ 24A90E s Ao

3. AR FFAR

FAB(SEEA)N A= A4 - A4 Aol A o= JAAE F 7}
A= Aeleta

AR, AR 9] FFU(Gross Energy Input). o] dlUA] AAFYJE 9
A Aaks 4, d71EUAE F3 Ao A tig shEs YERY
= A xolth.

4, A9 FuUl=AHS-(Net Domestic Energy Use). ©]& olu =] A

el AEALANN UA AR FEL Age ouA EAGFE F
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ZEOAY U BF AMAY IYS A% S7 omet el

<& 3-6> YA 2HFTFE(AA])

AAGHA AMBY X3 5 ZH B 24 =3 =9 &7 33
(291 :joule) sHA4 %4 Az A7 7k 53 YHARd 7HA =9
ISICO1 ISIC02 ISIC03 ISIC04 ISIC08
AR AQAFYE
A FHE
Bk 1,161.00 1,161.00
= 5 5
ARANA FA e
R 20 20
9 100 100
%9 4 4
=9
A
7t @ 8 oA
718 AR E
uho] § v & 2 2
Az AdFAE 27 1,292.00 1,292.00
AR A
v gakE o] AAHSIEC #7)
e 225
olgk B ok AlF
Lddd/edNE
AA7k=(RH) 395
A7k () 369.1
LA (DA 721
LA FAE) 1,277.00
Hhel @ A s 7
A7 & 1104
A7) 234
< 785
dds 2 Ve 48
A gt A 3,417.00
A= 22
A =4 45
2 F =4 12
A T =4 6
A T =4 211
L s 1,530.80
A AHAE 27 1,805.20
71et A& E2¢
Hlo A8 HEALEe] FHZE 51
w71% el A 935
TS 946 1,164.20 834.4 968.1 632 96 240 935 1,193.90 1,292.00 6,658.70

Z=: SEEA Central Framework(2012).
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M3 - 2HES2AES et 12

<E 3-7> A EFHAEFE(AA])

S22 AURARLALE, AR ER B %3 %9 &3 FALE
(29):joule) FHo4d 44 Az=4 A7|7k= FFa 2 B | 7HA s
1SICO01 1SIC02 ISIC03 ISIC04 1SIC08
gz AAFEYE
AAAg F 8 5 1,161.00 1,166.00
Al dA FAE 124 124
71et AT E 0.3 0.2 15 2
AUA AAFAE oA 5.3 1,161.00 0.2 225.5 1,292.00
dux Jas
oy A Aol A 3HSIECHE §F)
Mg 223 223
olgk Bl o] gk AlFE
LAdAYd/L M=
A7) 39 395
A7k 87 87
2.2 (ol: ) 360 360
S A FAE) 16 16
Hhol e A S
w718 31 31
7]
4
A 2 e A8
A AAE A aA 360 752 1,112.00
oy A AitE o] #HFAE-(SIECE §7)
g 1
olgt Bl o] ¥k AlFE
LAY/ =
A7 2= (A F)
AA7k2(Eul) 282.1
QA (e A 361
2 DA FAF) 1,211.00
il e AR 7
w718 79.4
7] 234
| 785
A g e A8 -
AR AE HF L A 2,254.00
oy Al ALkE o] wle Y A8 4] 51
dux ZdE
ANF T =4 45
) F =4 12
A T =4 6
A3 5 &4 211.4
71EF ey Al o= 1,530.80
AUz e A4 1,805.20
718t W& 5§
Hlol A & HFAE] A= 51
o 71 Eol | A 935
FAS 94.6 1,164.20 884.4 968.1 632 96 240 29.3 744.9 1,805.20 6,658.70

2= SEEA Central Framework(2012).
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X Z2eAY U 87 MAAE HYS A% 57 o

|H

gt A

G EoR TARY Be BAFFALEPESUDE WFAA 2 virta iy
of AAFAC olF A%, TF AADA ] oG A5H 2ol wwol A}
L EEES RS
S5 ARl A e Folut wAl ke FRS(: Aol A Ao
2)e 87 delAe FReE 3FHN gep] AaAge ) FA £
}

A=) wEs dxE wEARZEAWMEAA) 7I5En. 22a =9

(29 3-4) B9 EFZI=%F

Inland water resource system and other sources
Flows from the

environment to H
the economy H
(dotted line) :
Imports e of which: > Exports
—)— ISIC div. 36 - Collection, purification
and distribution of water
Flows within w
the economy
and between Industries ) I A 4
ecopowles (1SI1C) J o Holiseholds
(solid line) A 4

[

of which: * 1

ISIC div. 37 - Sewerage = 1

s | '

L} St 1 1 i

1 1 ' 1

Flows from 1 1 1 '

the economy 1 1 1 [ |

into the v v v v

environment

(dashed line) Inland water resource system and other sources

ZF5: UN(2012b).
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B
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il
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st

A Aol FAIETHL

~
il
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oW
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12

E2OAY ¢ BZ NAE RYS A 57 U= e

FAY AMA AN A 2Ee Awrgel Weke] Anw s)SHc)

BG4 (soil waten)®] AFE AESe] 9% Be] 45 ahvl, Ao

_/_‘[:
TS A3 =& & FEAFAASIC 36)° o3 HFsErh A7HARE, &
%

A AAF e AHETHSRE &o] ol "HrH(<E 3-8>

olFA HArd &2 Ade FHARY AL HAFAY Ee FEE A

A5 R Aol ER
A% (wastewater) = &fAbt AH§A7E B 84 gho} Mel: olth,
A5 ORFo 43 WHFAAREE AAFLZSE 71%), @354
(ISIC 302 FFHAAL, @F7} 0|82 As) ve FAaAA FFan
(Aol §%). © F @% @ol FFESE AFES A5 R Aol g5 Fito)
NEH(<CE 38> <E 3-9>9 BEA BE) DL B FAZZY ¥
ol 7| FHH<E 3-8>3 <3 3-9>¢ kA FF).
Aol g e AABIel o8 FrE AHgH7

M,

| <

o
:(l)L_',
ol

=
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ojth(datA g & & F= Ji A ¥ FE ). " sdI A

A el el = AAE oIy AL Aol Gl A Al el oF

g, §Ho 2 B9 3

fgor Bolrl(ITeHs) BE R BS THEe ‘B I =

297 71FHH<E 3-8>9 gEA R, Sholl A T o], Abgeoly T}

AZd st ger U ¥a dFor AY wEee dHFn o7
H

al
RG] oE ARAR(A FAY FF EZHe 2

(o3

N

FFoez st =9 dF= 29 EHoss)olth =9 L2 A=

=

=" (evaporation) == FF(leakages)ol]l 93] Euf Fo Ay s},
EAHl g (urban runoff)= T &3 sty & FE2Folv. A YA 2H
o o F=HEHE TAHTE FFEANN FHoRREH FHER V|SET
(FEY A JUASIC 37)0] AFe Ao =2 HF). o] & A F 37
=

o= FolbAL Aol gFE

-

H 2] g EAME PSUT 7| =

ro,
s
fr
o
N
N
o|\
=
(i3
[-'>~
2
el
i
Ho
o
)

S (evaporation) =9 EHlvy AR HAHolA  HASL W4l
(transpiration)2 2t=o] AgHA 573 ESTE d7] o2 UYud o
kAol A %3k (water incorporated into products)E EAF AL T A%
22 Axdel ol o] Fol i

o] Ao Z= o] Al 7HA EFEFE TEStY 7IESte A o] upEA A

W, AAlZE AL gel ojelgow dd Bl 15T FE vk
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=24 2ERAY 2 24 AMMAE HES fIT A ez g

<E 3-8> & EXTHFHE(AA)

FH, E AL B IA =9 4 =3THF
Fd, A=xd, oo s
(29 ') Fd4 A9 A7t~ =AY A" 71H 449 A +4
D A5
B
2| %5 440.6 440.6
A 3k 476.3 476.3
B 50.0 50.0
A 996.9 996.9
71E} 2
B E 101.0
SR 101.1
A 202.1
FHFHF 1,169.0
(I A+
) 3782
AL 7FAL S 790.8
() =4 L Aol &5
H 4
A 2 179 117.6 5.6 14 49.1 4271
2L7FA 2
A o] &=
o8 427 427
A7} AHE 10.0 10.0
(Iv) &9 34 225
=2
2| %5 353.2
| 5} 3154
EYST
A 663.6
7 el = 362.4
FIAEZ 1,031.0
(V) S22k 2 A F5
=t 76.2 432 25 1.8 0.7 36 10. 138.0
HEAR
| &
= 267.5 3148 8123 489.9 627.3 55.7 250.3 1,169.0  3,986.8
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H3g - 2HE22AES gt 1=

<% 3-9> & EFAEE(AAD

A, E A, EY Ig4A FFa2H F3 =9 337 ZA&
=
(29]: m') Fd4 ;‘122% A7 7t~ =AY A JE Ad 7}A T
D A5+
B
A T 55.3 79.7 301.0 45 0.1 440.6
A 3k 31 34.8 3.2 4329 476.3
B 50.0 50.0
A 108.4 114.5 304.2 4374 0.1 966.9
71E} 2k
HE 1.0 100.0 101.0
EIE 100.0 1.1 101.1
A - - 100.0 2.1 100.0 202.1
FAHE 108.4 114.5 404.2 4395 100.1 1,169.0
(ID A+
2} 7FA} & 790.8
() 4 L Ao &5
H 4
o RRAA f4€ He B 4271 4271
27k 2 12.0 40.7 52.7
A o] &=
A
AL 7FAHE
A 12.0 40.7 427.1 479.8
(V) &9 3| E2¢
FHoz
W2 668.6
7 el = 362.4
Py 1,031.0
(V) S22k 2 A F8
=) 138.0 138.0
HEAR
| &
ZTALE 267.5 314.8 812.3 489.9 627.3 55.7 250.3 1,169.0  3,986.8

A= SEEA Central Framework(2012).
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=24 2ERAY 2 2 AMMAE HES fIE A ez g

(¥ 3-5) Economy-wide Nitrogen Balance A}

Europe (EU27) (around 2000

1 0.4
a a
P EHE §51288,

EEEERFEEEES g
Industr. Imp.: 0.8 674 i §
Import foodHeed: 2.6 S " E i
s ; : 3, E e
g.g 1§ Use in industry: 2.2 g & E
i | | | ! HVROSPHERE
Food import; 0.4 0.44 | Agr. products: 4.3 Ocean (515}
Feed Import: 0.48 | | | Fish: 0.21
Fish Inland: 0.0043 '
1Flsll 0.1 e
sea: 0,
Fish import; 0.019 )
Forest.prod: 0.069 " J fmumm&
ju restr ecosy .
. Tudge 6.2 LeachingRunoff 0.29 Background surface waters
g Wasteviater > : o
Unit: Mt N/year ENA-European Nitrogen Budget

Z+=: Liep et al.(2011), Integrating nitrogen fluxes at the European scale in The
European Nitrogen Assessment; Bleeker et al.(2012)o 4 =] <18,

2. d71H =

Q7 E (71 LAEA)S A, &, 24 R o] ARE A=FEE0T
Al xgho] diZlZ2 wiEste 7h&-Y9A EZA(gaseous and particulate
substances)s #3th. SEEA 20129 ti7|wi=A8S ti7leded SRR
ATl o qriedEde] S VIESo dwEA Al 23

, otatstA A HFCs, PFCs, SFs YAFsteRA:,

rlr
it
i
rlo
o,
>
ot
AU )
P
i)
au’

VOCs, &4tst=, dryoel, 5<%, F74 #7138 =(POPs), PMip s °lth
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R Y 9T

-

2f

A =gt A

<E 3-10> 718 ESA A (AA))

q7lE FEFE q7le & ALEE
LAEALAR =3 23F | #FE/HE  FAHE
(@9 ) e A e a2
et
54 I Axd 4 7] Bt T b)) 7] Bt
=449
SIESRCI= 1061030 260220 4143440 2997500  82,402.40 18,920.50 1754220 1,949.10 701.6 204,119.60 20411960  204,119.60
v gk 492 34.1 158 0.8 219 2.4 155 1.7 220 806.3 806.3 806.3
ofrbstd A& 237 35 0.8 26 1 0.2 0.1 0.1 32 32 32
A A E 69.4 6 379 2955 89 38 12.1 1.3 0.3 513.6 513.6 513.6
TAESEA 0.3 0.4 0.7 0.7 0.7
S L
5313
AL} ek A 41 25 1238 46.2 66.2 329.1 51.2 57 1.1 666.9 666.9 666.9
Hl | EVOCs 5.2 65 40 16.4 27.2 345 29.4 32 0.9 163.3 163.3 163.3
o} g} AL 7}~ 2.7 0.4 28 62.4 8.1 0.4 0.4 0.1 0 1025 1025 1025
&= o} 107.9 17 0.2 09 2.3 114 12 0.2 1259 1259 1259
TH 5
A
7189 =
91 2}
7 0.1 85 9.3 44 6 2.8 05 0 385 385 385
(PMo, 1 #])

A5 SEEA Central Framework(2012).
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=

7 7] & (solid waste)= &AL AREAZE T o] 2 8HA
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=
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<E 3-11> FAHWME TFAER

M3 - 2HE22AES gt 712

FAWME_EAITFE TFALAEALA e = 9] a4 FTH
(&$]: ton) strA i Y urarsd 7HA A AL A WE

234 HE
BOD/COD 11,998 2,712 20,304
e
Fa4
2l 1,687 533 2,956
Az 47,258 1,908 59,199

bE BA 292 WE
BOD/COD 16877
e
Fa%
2 7600
Az 45,602

FAME_EZJAILE R FHALIEAFA =9 337 ZAE
(24$: ton) stEA Aty A BkAkg] 7HA
BHOZHE & vEF
BOD/COD 20,304 20,304
3522
FE%
Q1 2,956 2,956
Ar 59,199 59,199
Be A4 BB +7
BOD/COD 16877
3524
FE%
Q1 7,600
S 45602

25 SEEA Central Framework(2012).
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<E 4-4> FARZAIABAEEF(SIEC)S U A

SIECE 7 =5 A
Section | Division Energy Product Energy Product

0 Coal

01 Hard coal At

02 Brown coal

03 Coal products
1 Peatandpeatproducts X

11 Peat

12 Peat products
2 Oilshale/oilsands X

20 Oil shale / oil sands
3 Natural gas HAA7p~

30 Natural gas (shale gas¥73}) RPN g
4 Oil

41 Conventional crude oil A (H)

42 Natural gas liquids(NGL)

43 Refinery feedstocks

44 Additives and oxygenates

45 Other hydrocarbons

46 Oil products (A FAF)
5 Biofuels

51 Solid biofuels
52 Liquid biofuels

53 Biogases
6 Waste
61 Industrial waste H 7] &
62 Municipal waste
7 Electricity 7]
70 Electricity
3 Heat o
30 Heat -
Nuclear fuels and other fuels y
v n.e.c.
91 Uranium and plutonium
92 Other nuclear fuels

99 Other fuels n.e.c.

A} & International Recommendations for Energy Statistics(IRES).
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Framework, 2012).
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15 =4 e

2 EX
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5 Akl
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Z}5: SEEA Central Framework(2012).
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(non-produced assets)o. & -3t}

A B44AETA 9N 27 (environment) & T3k o] o]t

AF7F dAHo=2 BE QY 58 oFEsta v Adde=z HAH
=84 5% AEi(the naturally produced physical surroundings on which

humanity is entirely dependent in all its activities; SEEA 2003)
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function), &4*71%5(sink function), A1H]2> 7|5 (service function)®Z ¥+

33 ATHSEEA 2003). A97%6& 7kl Baw o 4EH} AWsE 4
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RARE Y &R

Z}5: SEEA Central Framework(2012).
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=AY e Ate] SAELIE AMPEE A fEAgd mE gan
T Aotk A& 2o AH e HAGA= WA (ha), HAALL] HAAGH =
AH(m’), FAAA] B FA(on)E ol &tk FHD] BAA= At
te] T HlE oA vk ofHd =AML dHE HedTs A
ol st A It sAAYe BAAgA sHTAE Folst
TEFeRA A4k Zhe] HlwE GoldtAl Frke Aol Ut

ek A Aol wEbd Adade] o =9 SA4& oH
A stk o] k. o & So] el uzd g suvtx JrkeE A
Ao} gEFap AT ojEsk=dl Aol AT AS FEF] #A8
of el 8ldl o8 WMErt rhesitt web xpfle) F2 A o] &2 ST

A el AgrHHel Admd] ws| FA3 woln A, AAn

£
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o
L
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Mg AR FANE BTEa Fad Ao Asd & o o
e golAge B nesFe Aol BHAGolh
Age 2% Fage v BN 0§

=
3ol ek A 2AES e EAALH stHAE S Haste] AA

st AG LS AR AR dud Qe
ARS BEAAAS A48t 2 .49 3HHstE dxor dve Aol
webs sHE A TR TE GA BEAAARY VETxd wet AA"n
(<3 54> Fx). 7272 e #d@ AeldE 259 AR
(revaluation) golm ol 7AW wE 247EA] 9] WMEE Wk sl

9] ghel o},
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S 22AT Y BE AT RYS 9

o

S l=et A

FomM A gl AA HE7HA wr) sl AR o] AukHelr), =
F A Adss AR AN AEA $BoR A W7LY
AR A E (s g)e £FFT A @k WA AR SaE o)
Az Ak gke] MmE bsEAl AR AN, ASAH B A S

s wkgstar A L

s

FAANY A FH] = T2 dH SR in situ’ 7HX 9 FHE 5 &

ool SR A B £ old, F A FE AN AHFY
z

2

|

Aol EAskA] g Aol A, sE7EA 8] di <t (alternative) 59
sty AAEe] A A (resource rent)S AFE3E & o] 2 HE AAMS A
stAY o] &Fo =z wgd YdEe HlEFe AlE AT Fo=
AoE = =374 7FH(Net Present Value; NPV)E A 3&e] A &A7FA ] o 4 &}

B Aot g og Ao NFwRFMAL At FdAMRE ARHE
2 FAYE 22k AT E AFEE S gt B ¢ o
cRAZb Hael AAAL dAE S e E sl ke dwA

>

AHE AgbsthE 7H sbell AL EE AAES ARVHAR giA s Blo]
1S thA| (A AH)E] | (written down replacement cost) W olet slm, =}
AF7EA) 9] 3Egk gk (lower bound) o2 |41 E 4= 9t}

SEEA 2003# SEEA 20129 SAAAE TAHo= ALAY =@ A7 +
e Sl 2ad Aret AAdAd FHZ7HS hds] Festd (L9 5-2)
o} 2t}

*

>
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MY - B AMAY

(2" 5-2) Axte] 39 7Ex 3 718 e o

ADAY c@AZHNPV) FHE 93 dash Fn:

2} A o (resource rent)
Z}AEe] & #(stock of the resource)
Z2ke] 4= (life-length) =& AF4ke] 23] & (rate of resource extraction)

v g4 o) thak &2l-&(discount rate for future income)

A} A A o (resource rent) FA7|HIH} 8 FAB:

1. A& (appropriation method)
o] & AAAHAH

3. AFE A H) 2o 7] 23 W (capital service based method)

ERPAERY F4E AR P
%539l
WA ol AFHE A AH 2

>
i

g el dt 4Rt 4Age o] §0E s Al F4w,
=

A= =

QY 5 AFeka glom, ofF olgnt YA Huge =
=3
H

2 AiFdd gid AEE Jdlog YA Y

X

-

A= 7otk A IHE AA7ER S Wk, AFEAH] A JH S A
s F4st= 7ol &4
!

A F4L A% 7 /W BagelE AYsd (19 5-3)7 2.
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X BRAY U BF AT IYES A A ©

2t 917

(29 5-3) ALAd FH7IH #dE

AR Y FAH7MY BEEo] A

A A N (appropriation): AF4He] Af-2be Al A oje] FEjR A3 AEH A=
AR 8] 2~ (capital service): Al 713F &<k Ao & A|FEHE= AMu]= (G B8 F

A A)
AHE 2 8] 2~ (capital service method): A1 717F woF 2k AEaFd o&f A& ¥ =

MY =5 FEete] FAE AH 29 &S
FA43ste W
I AR 4] (consumption of fixed capital): A& 713 &<k AARAH S T3 HASI=

S o B ) ey
&l & (discount rate): W ASS AA7EA S 817] A&l A& HE A7 olAE
AA A A (economic rent): WAL AR FJE AAtel] o] Y= vy A5
Z 899 o(gross operating surplus): /P A o2 o] &y BE xp2te] AAA 09
3 F AE A - F RS (e 224 BEXAE 23
Apake] = (life length): Aate] o] &7k & 717k AAAAe B9 AAFFS At

AHEE e g
=899 (net operating surplus): EEG Yo} - A AFE ALY
] M (perpetual inventory method: PIM): x}4Fe] &S FA = 3y
71 o 2 A 24kl & 5 (acquisitions) 2
# 7] (disposals), 18] 3L AYA+E%E o
o] gt 24t 72|81 (decline in value)S

3]4=& (rate of return): X}*}iﬂ T4 (DrOfltabﬂlty) R

A} A] ff (resource rent): X}Oﬂ PRI 731 A=A Ao

ZpAbE F(stock of an asset): ©]&7Fs3dh xpeo]

25 SEEA 2003 % SEEA Central Framework(2012)o A 2} 4.
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HEE - BARAA Y
A3d FE Z AUXALA

1. 39 &2 EFAA

FE W AdUARLS A, AA7bs, AR o', Ha s dE,
2299 FA 3 (known deposits) C = A EH WA A E 2009 Fal
sty H FEAYEFAA(UN Framework Classification for Fossil
Energy and Mineral Reserves and Resources 2009; UNFC-2009)12& &8
ghth. UNFC-2009+= 74 A 4 -AH3] 21 A 3753 (E), 94 AMdds 2 Ad7t
SAF), AATA AN (GRS 7IToZ st FE 9 quAAde A= =
EAMA S Hobstar dlow, WrbA o] wet sgAtds SHA, 5HEB,
cHCE st AGFIAYE He ANTIEs AA S ATH<E 55> FF
).

UNFC-2009° oJst™ A2 Btdde]l GH e oA A, AF
Al AERRE st A= /WEAIG Y BHEAS 98 = gy, 34 A4

SIS L = AFAL IFHI = 9= TS = IFoA
o oEiL ! o= ‘—IEETB/\ o T ¢]

[

EN

rr
o

A$5) 0, wWeba) SEEA AAPEFeA Alslfth Telu UNFC-20099] %4
BaFo] HYE SNA AASHY A4+ Hoh FHYst. SNA A S S

A NEFEd 2ol AAdA FAHoE AZ A5 BFCET A
oz Wt @gac

—

{0

12) The UNFC-2009(UNECE, 2009).
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BX BE9AT U BF NUAY NYS AB

<¥ 5-5> 3E ¥

-

|H

A ol=et A

AIARY EFAA

UNFC-2009 At |7} 7%

‘A AR AP 33 2
SN | AR gaga 4
A3 715 A 28894
=AY El. =3 v g | F1. /A &= | 3433 2 o) 3t
A ey | 0% BAMeR | FbEgel #8445 | Hauantity)E =
8 Az7he ]
ks o NS &G, F7HG2),
E2. 2Al W A [ F2l <A W A | wegy)  sze
o oddzE AAs | 2 AFEE 5X | amaye AR m
of AAAew |2 APBE AP | =q
s %
SEFB &4 |
1o 2
2 . Ar o] A F22 NE4e 93k
. - At EEo] T
e AAY, T Ad
= =) 31} 2k st ElgAdol R
076 o HX] %O]— %%7]
(SEEA) 2 et
E3. 2A1d W A= | F2.2
o Azt AAS | B
o] oA FAY T | F2.3 FAAA A=
=oe ua L A EIle 4 AR E s
:4‘;)7]]; Fo] AHAAZH 7ts | ol gAY F7)
:;ﬂa e AAs e | AR FREA
T076 © 37]%71]%] %}‘% .
F4. 7Wdabgdo] gl
Av BRG]
1A &
E3. F3. 714 AR A | G4 FAHEZ o
=} ) 3 2k o NEAS] | g F(quantity) S
Z U
(uSEoEoA SAALY /F E Ba1ee W | ou.7tdde =
8] 9] of A] RO Zholl o3 A= 7} Aol 71udE R
; <7t SAe @y 5| o o8 24
Al 9]) o e
F4

A= SEEA Central Framework(2012); UNFC-2009(UNECE, 2009).
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=444 A4 A st bed 55 #elsta skl s A
AAL + AES FHlehs Aol v sith sHAE VlToR & FE 3
A Aol =qAH A A= <3 56> ZH

s AAe BEAAR ~EH Fuo oEsy wabd ARTRE EF
A3t FArster =8 Ao Aol & A ZHrevaluations) 7} F7H L E

= A, ol AR Ferel Bk wa, A APnE 7y

Sl 2k
(assumptions) ®13tE Hbgsl7] i golt) A =4 AAS A5 FHFFY
=4 SHA 5HB, 5HCE How 25 A e, s AR 4
o= ddAEHS A5 T 22 T8 W UAg Egdgoe= <l
slo], SHB, 5HFCo daidE AFAH Jde= AYA d(resource rents)S Ak

Z57] oldth et sAAGe AAFIE SFA AW AP
A& SEEA FAAAL dustn goh $FB SHCA od SAARE
4, o stebviee] @ ARsH AT B3 PAse] Beol

Qe d Aol Wedrh SFAS sFow #F 2 duAALel 5

o)
o

A& 1:]-

Fa B AU AAL LS 'in situ’ AEjol A o] A 7E =53] AA BEEH
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MY - B AMAY

<E 5-7> FE R AUAAL(TFAY AR AA 4

ALFHA(TFA 494 A=71%)
2% | A2z | He/oe | vISBE | FHBE
@9 39 (currency)
NZrE 24,463 19,059 41,366 1,668 6,893
2537
7 1,667
&z 7t 3,100 391
A+
2EZT} 27 3,100 391 1,667
S2EA
A=+ 1,234 775 4,467 98 333
A A 7h A
stk A 7t 4,467
A+
2B 27 1,234 775 8,934 98 333
A3 7} 412 972 5,945 442 4,287
T rE 23,641 20,412 38,377 1,519 3,940

Z}5: SEEA Central Framework(2012).

AHLA N pp 2 AL, AdS BEF A=mshed 4, del 2edyd

A A9 A e et g

RV=RR21—]— = RR

e
1+n"

A+n"—1 (1+n P —]
RV WE[ 147" rrE (1+7)(S/E)

- 101 -



0

—

o
o)

A

Tor

3, AR A E

A7k

]
a

=z
T

23

ojlH, o= AX

o)
=

s

AE 23
bl 2%

)

5|
i

b,

so] o

e

X]ﬂ]( O

=

|

»AO

o
=

}

A7 Aol

1=

e

A= 7HA-AFHgozA] o]

2]

w914

EGR

NS

)

—_
file)

vzl
E

s
oF

T

-

~L
N

o

A7MA 2 A = ol

=z

- w9l sk nh

A= )

A A=

o] ol

N
o

3r

~L
N

g, °l

al

2]

dA A A

S @aje] 7ol

ﬁo

SE =]
Tt

7} 7}

A%

ot

A =5

91 9]

1018712 » )

A1

2l
I

)

3

b

7}
°]-§7I

=
S

o] & 7]%ko]

2]

3l p/E WHF A

2l

ol pgtd o=

o ek 7)o A

N

7+

3

b

7+

3

b

n, +D|E

n,=

o]

101471 7k0] , ol A gt 2

8 A9

=
=

&

2l

n+1 HolA ,4rd Alole] =R

=

b RF 7R

7

A 7HNPV) o ¥, o]

=
S

hee,

U

A =5

T
) .

)

- 102 -



RMA

o
oy

Z:

s

b

KO

A5

A4 EA

A A

W
g

i
=

e

1.

H
=]

e A

F2 EXo]&(land use)®} EA ¥ E(land cover) ¥

9 Eq=

)

8-

[

ﬂ

T

N

33 A

E
=

ok

al

ﬂ

B

b, EAYBe AT AR

s

9]

of

E

Adelat @ 4 gl

47Aele &

o)
=

o 2 HE

o
1l

A

i
%
H
A

B

o

o

H

= A A e (EEZ) 7HA

3r

3r

Ao EAE Fz AT

aYy Exo]l gy EXyES

ﬁo
)

T
) .

= BAA g T

_%_O

WA Eolo]

™
oo

AA = A

= 7AYo

S|
i

1o,

glof o

o~
T

a7

_ﬂ

o

gohs

ol Al

il
oo

EA] o]

=
=

olutt ot @A) A

RS

o AEttFd/ YA

17] wEolth, wehq EA o] g ol A

)

= =
= =

oA, 4

AEE T AL T

T ¢
-

EX 7} EA)

- 103 -



1
Ul
Hu
40
B
0x
P!
it
ox
Ral
[
B
0x

M
0x
fjo
40
.?E
ofm
B
re
|l
o
e
4

A4 Fe EXE mBeE dol e7HY FFAATFAGNN Ausn

<E 5-8> EXA oL (land use) ¥ FA A

7% A 5T &
1.1 &A
1.2 AkA]
1.3 FArSA S S8 2w EX
L EA |14 A57 F+x25 EX9 #d EX
15 44 44 4 548 & AHgE EX
16 718 %29 EX
17 AbEsEa A e EX
2.1 FFAE S8 AREE I e WEF
22 344 §4 2 59& 98 AHEE UEF
2. W5+
23 718 &= W5+
24 AHESEaL QA e IS

Z}5: SEEA Central Framework(2012).

A% BEE BAA/AELY ATEES st 4AN3} v

AEA FH(abiotic surface)sS X3t} SEEA TAAAE EXYE B+

-

AAZA FAAZF%] 7] -(UN Food and Agriculture Organization; FAO)
7F e EX ] ERFA AW A3(Land  Cover Classification System
version 3; LCCS3)(FAO, 2009a)¢] Al-8< Hista vt dA EA I &L
8ol AAH wstel HA/AA EA o] & FolH, wEkd ERAA W
N gl ik WEd Ve S wedA o] HAVE Holof gt
LCCS3e olgt FHA FAZERWE g ZFAAE AAstar 9l
i E T 9

<3 59>l A AAE LCCS39 14719 EX| 3] &

A

FAAE 45 59
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H 5

Aolm, 45 WEAolH, FXA 2, oE Sol AW, w7, A

- 3z

KAl S

xpdol] FEQlel HErbEsith I LCCS3E EFAAES F+23
‘U= (basic object), ‘573 (property)’, ‘44 (characteristics) W13 A -]

A MR Ee At AAAA A4S ALk Y}

<¥E 5-9> EX Y E(land cover) EFA A

™

,;L

ro,
of
e
=

(=A 2 AH A 9)(Artificial surfaces)

P
rfe
X

} 5 (Herbaceous crops)

I
rfe
X

F & (Woody crops)

)
N

o =

s

ZZZE- (Multiple or layered crops)

ZA](Grassland)

AFA] (Tree covered area)

o)

2 %] (Shrub covered areas)

o)

FE /s 2BAZE S = 4| H HE B

(Shrubs and/or herbaceous vegetation, aquatic or regularly flooded)

10. 4

d 71 2} 2] B #] (Sparse natural vegetation areas)

11.

| 3% A (Terrestrial barren land)

Ho
N

12.

2 W sH(Permanent snow and glaciers)

iy
o

13.

W& A (Inland water bodies)

14. <

A W ZF7E9A] (coastal water and inter-tidal areas)

Z}5: SEE

Central Framework(2012); FAO(2009a).
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(quotas)®e] 7M1 & &8st WH, v 2) AR e LX) =& A7}
s FA5t e A TR Asdn £@A7 B oA Aoyl
el A AP HHEARE ol &ee WHY FWAAHSZREH AR
2 283 @71 (residual value method) o2 Al &%t}
<X 5-20> FAAY SHAAR A A
FAARYE 73
OF X OF X 3]
5 2] A Al 3t Al
(LA =4 (=)
@ ¢l: 39 (currency)
NEAE 3,250 1,125 9,750 14,125
~E5Z7)
A~ EX A 150 1,440 3,200 4,790
ek i 7t 0 0 250 250
A =5 230 0 1) 355
2EZ7F AA 430 1,440 3,525 5,395
2504
o8 /4% 0 1,375 2,250 3,625
A 275 35 1,460 1,770
ANE A 30 15 70 115
RAAEA] &S A
) 0 0 50 50
(Uncompensated seizure)
stk A 7t 35 0 0 35
A =5 75 0 230 355
2ED A A 415 1,425 4,110 5,950
AN 7} 160 50 480 690
JNEAE 3,425 1,190 9,645 14,260
2} SEEA Central Framework(2012).
18) A o8 FrtlAE FARY #ElE 98 @old(fresh fishing)oly a1 ¢
(marine fishing)ell thale] AE7F o] 93] 7} (fishing license)S sl ). Ak
A 7lgoly Aol Al FujE o3 ItS FulFdS FRAAANA MFoE EFECh
T3 ol FAE Y dIA|(quotas) ERE Eolua Y= FAd, A
T T8 AYPolFol dele] HE = AU dFEolu. A g2 A7l A
AojFo] gk TAAES FHI} AT ARRE TEHE GAl Zgolu Al A A
s, ARl dgdAdE FAALS JHAH, ERleA FEE B dF 7HEdd =
ArE 5= otk dgAlE g I7F oA ¥k olye}l b tolxE HE"E S Qo
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Fan a3l A7ARE 9 AHF/
|74 2] HA &tk AMEETF S5
sk <A (access rights)oll 71wk 3k AF zpake] tfsk &4 -sHqAA =4
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HAH, ERHAIFE7E ol AAF S)oz Ad FAV AV|EH7E S
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SN BR9AY L BF MAAY YE A% 57 o

|H

gt A

A9E 529

1. 39 &2 EFAA

TALY 5402 TAflel wAolal v A ARFe] sFel w
g =24 FJEr detste JS 5 5 A B3 SA/5R T 2ol
AAEE7E =27] diiEel ddder =9 SHWHEE Hole =AYy
TR 2 7+ -§-(precipitation), %% (evaporation), @ (runoff), &
(infiltration), ¥}tFE 9] &< (flows to the sea) 5<& Ea) W3lzko] At
At el AAH Ato]F3 FESA A= W], AMF, AFZF/ AT He] A=

g o AFATH(TY 54) FF),

uls
e
k)

(79 5-4) AF FEFH N2d

ol o 2
(Water in the atmosphere)

v A

NE+ 2 Nat IEEEEEEE
(Water on land surface (Water in oceans
and subsurface) And seas)

- HA/OH SE- A2 (precipitation)
................................................... > ZJ19 &8 - &Y% (evaporation), & &t (trasipiration)

2} 5 SEEA Central Framework(2012).

- 128 -



RMA

Y
ot

Z:

(3

b

K0

A5

Mo

E ()

R o2 EebrA, A

aL
=

oA
trol de WEtl 4%

)

A

A4 7

= ugddd, wgA g

o

o

—_
file)

N

o

73 A

5% shebatel

)

PN
T

o Fuw oA B

AREAI A AN A EA 2] FEjk =AY

=S 34

K]

1o] A1}

[e)
2
R

in situ’ =}

TH =2

il

ﬁo
B

o

29 ong 2, +4

-
A

A2 A

Apol .

o
oF
o

Ho
o

1 5= (brackish water) & H ¢ =

(@)
=

AE W < (fresh water)e} wF

5-21>3 7t}

<3t

T
) .

= A

Z_]_—

H
o

=9

g

A

&l %< (marine water) =

9}
B2A, Ahgg(el:

o}
=

P
T

o]
=i

]‘j_]__

Mo

2 A A7 of

s

T At AHFS(porous

1 aquifers)ell #]

o)
=

layers:

M (zone of aeration near the ground surface)

2| 3%

= =2 A9

)

o =4

- 129 -



<¥E 5-21> WS4 A (inland water bodies) &7 A A
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<E 5-22> ALY EFHAA FAAA
FA4Y T @Y m)
= AET . . A &< EgT Ll
AF AFA 3 /38 Wat/w/d s

TN Z2E 1,500 2,700 5,000 100,000 500 109,700
=557

3] F (returns) 300 53 315 669

& 124 246 50 23,015 23,435

e dEZHRYH §¢ 17,650 17,650

e g FAdeRRE 9 1,054 339 2487 437 0 4,317

3 2

~EZTL 27 1478 585 20,240 752 23015 | 46,071
2ED A

A+ 280 20 141 476 50 967

THEE &=
Wz &%

S/ A A FdkAk 30 215 54 21,125 21,474

s JdERZ & 9,430 9,430

o 2 f-& 10,000 10,000

e s FA9esE F& 1,000 100 1,343 87 1,787 4,317

25 A 1,360 335 20,968 563 22,962 46,188
7 E 1,618 2,950 4,272 100,189 553 109,583

Atz SEEA Central Framework(2012).
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2 9% dold A7 Aol 9gom, ulEoluE(CAPSSS CRF)E

Ao wel HiHow AH Aol folg Hopolr) thuk,

NELAN(FERE) WELS A wRaE AEe Ausfol s A
=

o sl= Aol FAMES Adf TEAHse] TR A

2, deli A B8Y 5 gk EAUCIEI Aol i ggolth 77
gol 4% AT 2ol AAFMEALAA B NE AT B A7}

FET Aol ue HolA|wk o 3]
FBAE AHEEloF st =l B wiEell(d: AFEAEA A ES AF
R 7 2SA JiAde] Basih v Yo 2 EW-MFAS] 3¢ 7|Eq
of ] Aol AR A Aol 7] well, A or Y FHRIF Fol
S R I
A5 = SAAAAGY T2 SA-d dis] FHKEJT. SEEA
2012 ZAAA ] BAANA AL SEEA 20037 =] Aw FHo| wvlAA
(SNA)S] ZAAAA H3 o] FollA= A Ake] E/FAA, 74 A4
Ao Moot &, A EIE 7Y Sl diE] AdE F(HA1E R A2FE),
FE-oluA AL, EXAARY, ESAY, B, AR, Ve AEA, T
A4 S (A34 olsh) /N AAAIAE Ao dia] Ay H it
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HAAR LS BAAAS] Aok VAR VEAH R dolHuy FA

7IRbel low, A g4 dao "ok fdl AHdEH= Ao (2H
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(¥ 6-1) SEEA 2012 ZAA A< dlolg 9 #A

]
°
E Climate change Pollunon Water Energy Resource Deforestancn / Narural Effecnveness of
£ (GHG (Scarcity, (Scarcaty, producuvity degradation resource policy
[7] emissoNs; intensiy) dependence) i
- nutigaton
>
k) costs)
— F
T r
Air Water Warer Energy Waste Land Forest Water Mineral EPEA Environm EGSS
emission emission flow and accounts cover accounts stock and ental
0 accounts accounts accounts material accounts accounts energy taxes /
t flow asset subsidies
g s agcounts COUALS.
S ] ~
Py Physical 1] ccounts \ - g s
$ /
2 Emussion Water Energy Waste Land and National Interpationa Business Government Other
= inventory statistics statistics statistics forest accounts 1trade statistics finance {administrat
8 statistics statistics statistics ve data)
2
w
E
g Data quality assessment
@ integrity @methodological soundness @accuracy & reliability @serviceability (5)accessibility F

2t 51 UNCEEA(2013) 7}

= 27 d3F(‘Data sources)S 2ty H = Ao|t}
AL sttel = "HolH F2 ZA(DQAF)E dAAQ AFo=z <l3
2 AFA A dE = AT SHAT AA2 54

Ao M= Hely F4d Al gk A Zo] 3

X

|4S AAs=

& Aol

0=
>

3 o

-
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X Z2eAY U 87 MAAE HYS A% 57 o
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2t 917

A2d BBBASTEAY ITWH olFE AT A AA

= oaAA geel Wasth o7]A wAR Foold AAA Fayo =
W EA @8 mHEste] AR AME eAHow Aat BAe Tar
9AH FaolA bd Fashd adsiel & adle] AR ARl A

il
o Azt #ASA = Edens et al.(2011)

of PHOR AAL W7l vl Uk o5 A Tk % FAH Ao 4
34 Bare Zw)e AAANA BARAFEAR old Ael(FF Z7)
2 F¥How adstel BAFASTAL FAAA ARALEE ADL

ok g A A AFEetE Al 7HA] FF(1minimum  requirement
2recommended 3.desired)= #&3to] MEds T8, < 6-1>°] 1
Hek TR Agolrt o5 o wEW, EAEZE

A FEAMEE, B IEAMEE 2 dveEAAe], A
E-UARLAAAR L EAAA], BHLSAL(KE 6-1>9 sHAAA) Fol
T BARSAZAA, BAA, wEdo] AR FAETF E2 AN A
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<¥ 6-1> SEEA 2012 SAAA Y AEAAL F&E

1 2 3 Key aggregates

Physical flow accounts

Full set of supply and use tables for materials X
EW material flow accounts (materials use) X Domestic material consumption
PSUTs for water (water use) X Total water consumption
PSUTs for energy (energy use) X Total net energy consumption
Air emissions accounts X Net emissions to air
Water emissions accounts X Net enussions to water
Waste accounts X Net emussions
Asset accounts
Mineral and energy resources x Depletion (1n physical en monetary terms)
Land (forest) X Depletion (1n physical en monetary terms)
Soil resources X Depletion (in physical en monetary terms)
Timber resources X Depletion (in physical en monetary terms)
Fish resources X Depletion (in physical en monetary terms)
Other biological resources X Depletion (in physical en monetary terms)
Water resources x Depletion (1n physical en monetary terms)
Monetary flow acocunts
EPEA X Total environmental protection expenditure
RUMEA N Total resource management expenditure
EGSS X EGSS: total value added and employment
Environmentally related payments to government X Total environmental taxes
Environmentally related payments by government X Total environmentally motivated subsidies
Emission permits
Permits and licences to use environmental assets X
Costs related to termination of fixed assets X

) 1-minimum requirement 2-recommended 3-desired.
A& Edens et al.(2011).

Edens et al.(2011)9] Aoty =] FA &3 ol BAS ZAgshd
SEEA 20129 SAIAA o3y AHE AF ARE $AsYE AAHs = o

=]
i=)
A Y A4 A FEor st cAkE RAI A

SEEA 2012 FAAAL ol Adsf T-drdomes xo ded
dollA A7E 3 olst]l AF- Aol HTshs Aol dastt e EET
Aol = AMAAZZFAA, 7= AA4, EW-MFAZF o] 28k 150l %3
ool Al A A Tl di7lelE A 3 EW-MFAS] Aol =

H
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