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Introduction: Research Projects on Integrated
Environmental and Economic Accounting by ESRI

»  92~00: Trial Estimation on Japanese SEEA based on UN’s
SEEA93 (System for Integrated Environmental and Economic
Accounting,1993), version IV.2 (Maintenance cost approach)

»  01~03: Trial Estimation on HASEPEA (Hybrid Accounting System
integrating Environmental Pressures and Economic Activities)
based on Dutch framework called NAMEA (National Accounting
Matrix including Environmental Accounts)

> 01~03: Trial Estimation on Japanese Supply and Use Table for
Environmental Protection Services based on UN's SEEA2003




|. New System of Integrated Environmental and
Economic Accounting

0. Japanese SEEA

» It's based on UN’s SEEA93 (System for Integrated Environmental
and Economic Accounting,1993), version V.2 (Maintenance cost
approach)

»  Imputed environmental costs=(maintenance costs / eliminated
environmental pressures)x environmental pressures

»  EDP=NDP-Imputed environmental costs
(EDP: Environmentally adjusted net Domestic Products)

»  Weak points
1) There is no international consensus on maintenance cost
approach

2) Imputed environmental costs at real-term are easily influenced by
actual economic performance



1. Hybrid Accounting System integrating
Environmental Pressures and Economic
Activities (HASEPEA)

(1) It's based on Dutch framework called NAMEA (National
Accounting Matrix including Environmental Accounts)

(2) Twofold parallel structure: national accounting matrix
(NAM) at monetary term and environmental accounts
(EA) at physical term

(3) Environmental accounts include physical accounts,
environmental accumulation accounts, and
environmental problem accounts



Chart 1. Hybrid Accounting System integrating Environmental Pressures and
Economic Activities (conceptual diagram)
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(4) Features of HASEPEA to Dutch NAMEA

1)

2)

3)

4)
o)

6)

7)

It estimates the emission of pollutions not only by
households, but also by the government.

It attaches the stock accounts to capital accounts and
records the various social capitals and environmental
protection plants.

It adds coal, forests, water, and fish to the category of
natural resources.

It introduces the land use accounts.

It records the depletion of natural resources in the
rest of the world caused by imports.

It records the hidden material flows induced by
domestic activities and imports.

It attaches the stock accounts to parts of the
environmental theme accounts.
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2. Supply and Use Table for Environmental
Protection Services

(1) It's based on UN’s SEEAZ2003 (final version)

(2) It estimates data on the following categories:
1) Waste management
2) Wastewater management
3) Pollution reduction



Table 1. Supply and Use Table for Environmental Protection Services
(conceptual diagram)

GEnemment Ficdu sy Total Felated products
sehdre hrmad are
Profeszional Mon-profeszional servce providers
ammica vernadare
__________________ S cobddary acutt] Secondary adtihaty
Senerage and lfade treatment Fecyeling industy| kitermal Carrhined
naste treatment serices provd ed erironmetital treatment septic
werices (at by the induztry protection tanks and
nublichy mned zector] adtivties autormohike
facilities) ermizzion
[treatment
catalyas
] 2 d 4 i b I i
BSupplytable
[interrediate consurmtion 1 [ [ ] (] [ ] (] (] [ ]
Cansurmtion of fize o capital g [ [ i [ ] i [ [ )
Priod uct ta 3 [ [ ] [ [ ] ] - [ ]
{7e 5] Production subsdy 1 : [ ] ) [ ] Q Q [ ]
Cornpenzation of ermployees ] o [ ] [ [ ] [ o [ ]
It operating sumplus ] - -
Production subtotal ! [ : % : % [ z [
[Iraport ]
Total supply at basic price q [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Tranzport and comrmercial marging I} [ )
Total supply at purchasers” price 1 & & [ ] [ ] [ ] [ ] [ ]
Lse table
|Irtermediate consurrption 12 [ ] [ [ ] [ ] [ [ ] [ ] [ ]
Golem ment 5 nice praviders 13 (] [ ] [ ] [ ]
Prifesdonal serice praviders 14 (] 'i 'i' i
W on-p fefeszional s Mice protiders [secondary) 15 [ () [] ) [
W on-p ffeszional 52 Mice pro widers (ot er) 16 [ [ ] [, [ )
Gouermment final consumption 17 (] [ ) [ ) [ ]
Household final congurrption ] ] : o : :
Grogs capital formation ]
Epiott i [ [ [
21 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
2
oz fived capital formation 2 z
Fiooed capital fock 24

Back cirde: total walue ; and white drcle: estirmated figures.




|l. Calculation Results

1. National Accounting Matrix (NAM) in HASEPEA

Table 2

2. Environmental Accounts (EA) in HASEPEA

Table 3
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Table 2. Environmental Protection Activities., Environmental Protective Capital Formation and

Environmental Protection Assetls
In 1 billian, %
Environmental protection activities {industry + povernment) 1?
Industry Governmearnt
GDF Industry + fnternal Waste anvironm ental
Yaar governme nt environm ental dizposal Recwvecling brote ction Sawage Waste
prote ction sarvice treatment disposal
activities semvice activitias
18040 440124 B TOB. 2 1521 1 1165.6 32318 10564 11051 10860 1
........... 19235]...488023.2 e BAT T ABTABL B0 AMTAY . 1A4388) L 1BsBs) 12227
2000 S11462 .4 SB1.4 2125 1561.7 S255.5 20330 10465 4 1275.2
190571600} 128y . A3B) A AVY A B3 ATEL A 3TALEAN T ol 183
200051 895 x50 & 133 12.9 1001 1.7 415 17.4 4.3
20001 po0| 16.2 A 205 32.6] 34.0] 53.1] 2.5 75.1] 20.3
Capital formation for environmental protection ®
Industry Governmeant
Gross Social
capital Industry + Internal Vaste . a3 Others
formation | government snvironm ental disposal Sewags Waste disposal capital
prota ction . treatm ant
activitias Eries
___________ 10200] 1447803 ____._______.Eﬁ_f?i;?_t__.____?t?.?_ e 2027 2B3) 3343.7) 20058 | ASED ) 250B45) 1151310
___________ 1005] 1403314 B10SE]  4S0B) . A0BE| 410 ) SGS4B)  4velo | . BB2D|  3B7SZA)  Bo47id4
F000) 1343778 sa14 2" wap7 243 24 S167.5 42523 8152 27153 B 1016086
19851850) A 3A) BEE) 400 400) woy o Ee2l BaB) ] grs| ARl A7
200051 895 & 42 & 113 ik 453 ik 453 & 454 A BB & 113 5.1 & 2P0 ]
200051 850 A T2 477 i 234 b 234 & 235 4.5 45.3 108.5 4.5 A 116
Environmental protection assets *?!
Industry Governmeant
Non— }
financial Industry + Internal Wasts SDG_IE' Others
assets Eovaernment smvironm antal disposal Sewags Waste disposal capital
prote ction i treatment
activitias EenaES
1900] 35016503 336140 3462 iz 133 31467 B 273550 41126 4531711 3014674 2
"""""" 1oos| so04s1028| 4doeer|  2oted|  1ez4s|  1B3s|  420806[ 367414 | SBO1.2 | B372B06| 23B4B138
"""""" soo0| eezozser|  ss41o0s| dezed|  desez|  1ees|  sis74s| 4doszo | wapre | BOsOze2| 198BEO7.B
19851 800 & 130 304 & 1440 & 1440 & 140 337 343 411 405 & B
20001 005| A 74T 57| Ao T A oo Avol T zras|  zoa| T 835 zes] A 157




Table 3. Environmental Accounts

|
1) Glokal warming (C02: ap proxim ate estimate)? Lhit 1840 1985 2000 GE?HU?JP';IIEE GE?-IUI}mﬁﬁi,te G?nlﬁ'tjgl-ﬁte
Clutput ¥1 billion A9 RAA 1] 9428380 9414148 74 2.0 9.5
Final consumption ¥1 billion 291 167 .4} 349633.2| 363 F6I.5 201 5.4 270
Production activities 1,000 tonne s [C0,) 959 8051 1015987 1,017,275 5.9 0.1 h.0
o |Emissinn lewel ve. output 1 tonne (CO,15100 million 111 6 1101 1080 1.4 1.8 3.2
~ IFinal conzumption 1,000 tonnes (G0, 1623121 194491 221 424 201 136 64
[Ernizsion level vs . final consurmption 1 tonne (0,100 million 55 7 55 4 599 0.0 74 74
|
Pollutants (airhwater pollution)™ Unit 1340 1995 2000 GE%u;rtjgﬁte Gr(?]unﬂ,gﬁﬁilte G?nulzl{t;l I'E'te
Greenhouse gases “C0, M,0, CH, HFC. PFC. SF) 1,000 tanne (G0, 1187050 ] 1325268 1332945 11.5 0.7 123
feidification gases NOx, S0zd 1 000 tonne g (50, 23848 2407 2242 0.4 TN (6.1)
Wiater qualty-related substances [T-P, T-N, wastewater)  [1 000 tonne z (PO4™ 556 439 483 3.0 (10 .41 13.1)
IEutronbication (T-F. T-1 1 000 tonne s (P04 a34 521 A6 A (1041 (1241
Waste disposal L 1890 1995 2000 St rate | Srowth te Sl ote
iazte disposal final disposal valume) 1,000 tonne s 1058110 a2 502 a5 514 1.9 (32.8] (47 4
Total recycled volume 1,000 tonnes 153669]  152.7185] 191,860 {1.00 26.1 244
|
Matural rezources exracted kit 159910 1995 2000 GE%TEI-EE GET-ITE,SE Ggﬂnlﬁtjgl-ﬁte
Dvergeas natural resources extracted due to imports
Energy PJ 14297 16,246 16,413 13 6 34 176
Foregt! 100 0m? a1.793 a4.01% a1.241 ki i (.7
Domestic natural resources extracted
Energy PJ T 279 199 4.5 235 46.21
Forest! 1 000m?* 29367 24415 16,0149 2.0 214 i34 61

Motes: 1) & forest uzually absorbs more wolume of CO2 in the growth period than in the mature period. Howewer, the research

tearn did not evaluate the fluctuation in forest COZ absomtion capacity becauze there iz much uncedainty.
if any reliable calculation result hecomes awvailable in the future, t will be incorporated in the ahowve tables.

21The rezearch team emploved applicable conversion coefficients in order to grazp pollutant's contibution to environmental problems.

(For detailz, see 2. on Page 4.
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3. Environmental Efficiency Improvement Index (EEII)

Closing EP,~Opening EP

—(1— X 100
EEl=(1 Closing DF /Opening DF )

EP: Environmental Pressures
DF: Driving Forces

» EEII=20 = EP’s growth rate = DF’s growth rate
="Environmental efficiency is improving”

» EEII<0 = EP’s growth rate > DF’s growth rate
="Environmental efficiency is deteriorating”

14



Remarks on EEII

EEIl represents the relationship between
economic activities and environmental
pressures .

EEIl does not represent strong sustainability
because environmental pressures may be
growth more than sustainable level even if
environmental efficiency Is improving.

EEIIl is flow indicator and not stock indicator .

OECD calls this type of index "the decoupling
Indicator."
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Chart 2. Trends of environmental efficiency improvement index
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Table 4. Trends of Environmental Efficiency Improvement Index
Environmental efficiency mprovement index
Glasshouse Acidification |Eutrophication|  Waste Residential | Urban area
effect area space space
1990-1995 (3.4% 6.5% 9.5% 27.6% 2.1% 0.5%
1995-2000 6.0% 13.1% 16.5% 37.3% 1.8% 0.3%
1990-2000 2.8% 18.7% 24.5% 54.6% 3.8% 0.2%
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Table 5. Environmental Efficiency Improvement Index by Industry Category

1) CO.:Powe

rgeneration industry

COzemission Total electricity dem and EEI
(in 2000} (in 20007}

1,000 tonnes _ . _ (1@ @y

(002 T 1990= 100 1 million KW h @ 1990=100 X100

1990-19494 156 6345 104 HA9 580 1145 H.7%
1990-2000 d6F 300 107 1. 091 500 127 156 9%

Estimation [Ep) [CO2 emission] [C02 emizzion] [Foszzil fuel input] [Powergeneration level]

form ula [DF)] "~ (Totalelectrideity demand) = [Fossilfuelinput] ~ [Power generation level) TEN

2 NOx"'=Transportindustry

NO.}{emissinn .Dutput EEII
(in 1995 (in 1995
reevtonnes | m 1 g90= 100 ¥1 billion 2 1990= 100 (-0 @)

(N O x) X100
|1390-1985 2,123 1045 a4 1110 1272 13.7 %
Estimation[EP] [MO % emizsion] __[MOxemission] (Road transport mileage] [Totaltranzportmileage)
formula [OF)] " [Qutputlevelin the tranzport! ~ [Road tranzport (Totaltransport mileage] (0 utput levelin the transpon/

telecommunication industries)

mileage]

3)SO."":Agriculture, forestry and fisheries industry

telecommunication industries)

S0zemission Output EEII
(in 2000) (in 1995)
1,000 tonnes _ . _ (1@ @y
(502) D 1990= 100 ¥1 billion 2 1990= 100 %100
[1990-19395 123 g0 16,329 B8 (1 .H% )
Estimation [EP] [502 emizzion]
form ula [OF1 % [Dutputlewelofthe agriculture, forestry and fisheries industy)

Mote 1): The above tables do notindicate the 1980-2000 data for the transportindustry
and the agriculture, forestry and fisheries industry, because of unavailability of basic data.
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1) co,

Table 6. Major EElls at Final Consumption Level

Follutant volum e at final

Final consum ption

CDnﬁumptiDﬂ|EVE| EHpEﬂUiturESIDfJapaﬂESE EEII
househalds (in realterms)
1'D?gé'32”j”es @ 1990= 100 ¥1 billion @1950= 100 “ﬁ;fﬂ
Civilian purpose (household)
1990-1895 66,847 117 269,399 111 (4.8% )
1990-2000 69,070 121 281,521 16 (3.6% )
Household consum ption fortransport purpose (autom ohbile)
1990-1895 128,074 122 269,399 111 (9.5% )
1990-2000 152,354 145 281,521 116]  (24.6%)
2) SO,
Pollutant V':'lu.me atfinal e:{peFrlwnd?tluErgr;SDuf”jlgggzese EEI
consumption level households (in real term s}
1"]'?:35'32”3”'35 @ 1990= 100 ¥1 billion @1950= 100 (1;?};;2}3
Civilian purpose (household)
1990-1895 44 9 150 269,399 111 (34.4%)
1990-2000 34 9 116 281,521 116 0.1%
Househald cansum ption fortransport purpose (autom ohile)
1990-1895 13.0 60 269,399 111 457 %
1990-2000 95 45 281,521 16 61.6%
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4. Relationships between Environmental Protection

Services and Environmental Pressures

Table 7, Table 8, and Table 9
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Table 7. Waste Disposal Volume vs. Intermediate Treatment Costs'’

(a) Recycled volumé!

In 1,000 tonnes

(a)-1. Recycling costs

{b) Net waste volume (gross waste volume less (a) recycled volume)
In 1,000 tonnes

Production Consumptian In 1 billion

Ihiduztrial mestes | Monindustrialwastes] Moninduztialwastez]  Total
000 184 000 27007 5158 3] 191 860 | 1,393 5
19951990 =N 04,3 94 3 (1.0 19951990 (334
200041995 22 2.4 51.2 261 200041995 1156
200041990 219 1961 193.6 24.9 200041990 436

(c)-1. Intermediate treatment volume In 1 000 tonnes

Production Consumption
Industial westes | Industrialwestes  |Monindustialwastes]  Total I
2000 222 000 16,1399 J0.533.1] 2RE 9731
19951990 1.2 (1.0) (1.04 0.9 :
200041995 (1013 0.2 i0.6) 8.6
| 20001320 (5.0 (0.7 (1.6] (7811
-
(d} Final disposal volume In 1,000 tonnes
Production Consumption
Industial mestes | Indushialwestes  |Monindustialwastes]  Total
2000 45 000 36126 BO01.4] 55514
19951990 25 19.13 1911 1.9
200041995 2489 223 229 (32.8]]
200041990 (49.4) (3711 (37 R (47 51

Industrial |Monindustrial wastes
| aste Production |[Consumptord  Total
2000 177000 12527 3[23031.7) 213459
19951990 14.8 8.9 8.9 13.9
20001995 (0.6 9.4 8.5 04
| 200041590 142 19,1 18.1 14.9
(c) 2. Dispdsal costs : . In ¥1 billion
Industry |Governmen| Total
2000 2112680 12952) 33877
199541990 176 15.3 16.7
20001995 128 4.3 9.5
20001990 328 20,3 278

13The intermediate treatment cost is calculated from "Supply and Use Table for Enviranmental Pratection Services" and "Contingency
Table for Environmental Protection Services.”
Treatment cost does not include exportfimport.
Wastes consists of two categories: Industrial wastes and nonindustrial wastes.
Industrial wastes: animal feces and urine, waste metal, wreckage, paper waste, scrap plastic, etc. (Waste in the environmental
account corresponds to "wastes” in -0 Table)
Monindustrial wastes (households + industries): collected trash + garbage directly accepted by disposal facilities. It does not include

the disposal volume at the waste sources.
Zi(a) Recycled wvolume = directly recycled wolurme + waste volume recycled after intermediate treatment




Table 8. Trends of Sewage Treatment Costs (at publicly owned facilities) and
Wastewater Volume

onetary value: ¥1 billion: and wastewater volume: 1,000 tonnes (PO4%7

(L nits) b
1990 19595 2000
Treatment| Final wastewater volume?’ |Treatment] Final wastewater volume |Treatment] Final wastewater volume
cnst” Eutrophication| W astewater cost Eutrophication] W astewater cost Eutrophic ation] W astewater
ndustey. _______1____ 2435 317 1afp ___ ¢ 5011 305 9l ____GB23.4 267 a
Hougehold _____ Y. ... J24.3 217 T2 . Abha 2] 215 L0 PR3- 200 3
Governrment 436 5 593 9 597 2
Total sewage
treatment costs 11043 534 22| 1872 520 19] 19464 457 17
(at publicly
owned facilities)
Changes (%) (U nit) 4
1995,/19490 20001935 20001930
Treatment] Final wastewater volume |Treatment| Final wastewater volume |Treatment] Final wastewater volume
cost Eutrophication| W astewater cost Eutrophication| W astewater cost Eutrophic ation | W' astewater
[Industey, | 45.9 (3.8) ooy 244 (12.9] NI g1.5_ (15.8) (20.0%
Hougehold ). ... i34 (0.9) (16700 .. 23] (7.0) (100, 1248, (7.8) (25.0)
Government 36 .1 0.5 36.5
Total sewage
freatment costs 50 1 26) (136 175 ozl os 76 3 25 27

(at publicly
owhned facilities)

Table 9. Trends of Capital Formation at Sewage Treatment Facilities
(publicly owned facilities)

(Unit) ¥1 billion, %

Ca
1990

1995

ital form ation
200041995/1990

Changes

2000/1995

%

2000/1990

2,905.8

4

791.9

4.2

52.3

64

9

A 11

3

46.3
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5. Issues for the future

e Further improvements of the hybrid accounting
system

« Development of regional version of the hybrid
accounting system, for example, regional hybrid
accounting system on waste.

« Development of stock indicators which represent
strong sustainability.

* Application of the hybrid accounting system to
policy analysis.
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