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7.1.2 S0, WHO
( 80g/m* WHO 40-60mg/m*)
7.1.3 TSP
WHO 5-10
PM10(10 )
1.1 (microgram/m?)

Pollutant Consentration U.S. Standard WHO Guidline
Sulfur Dioxide 40-156annual mean 80|annual mean 40-60|annual mean
Particulate 349-857|annua mean 75|annua mean 60-90|annual mean
matter
Nitrogen hourly
Oxides 90-750]| hourly mean 100|annual mean 320 mean(N20)
Carbon

. 1,000-18,000| hourly mean 40,000 (hourly mean 10,000(8-hour mean
Monoxide
Lead 0.5-10{annual mean 2|quartly mean 0.5-1.0|annual mean
Ozone 100-200+| "1 235 [Mouty 150-200|hourly mean
maximum maximum

) A Comparative Risk Analysis of the Environment Problems Affecting Cairo, Egypt

7.1.2 S0, (microgram/m?)
Y ear Cairo City Shoubra El-Kheima | Helwan
Residential| City Center{Suburban |Industrial  [Residential
1991- 55 84 40 105|mean
1992 76 127 54 171 |monthly max

120 308 86 320|24-hr max

1990 96 mean
176 24-hr max

1988 100 156 100]|mean
800 24-hr max

1993 104 mean

1979 260 mean

1978 67 mean

) A Comparative Risk Anaysis of the Environment Problems Affecting Cairo, Egypt
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7.1.3 TSP (microgram/m?)
. . Shoubra
Year Cairo City El-Khaima| HeWwan
City Center SI';{] ?;tﬁrc Residential Eij]dter;;?lc Residential
1991 448 661 349 561 857
1990 495 658 375
1989 632 699 548 602 1100
1988 649 704 602 548| 528,680 838
1987 646 641 502 591 1161
1983 548 935 567 714
1978 495 503

( ) A Comparative Risk Analysis of the Environment Problems Affecting Cairo, Egypt

1994 1
(Law Number 4 of 1994)

No.338

EEAA

1994

27

7.1.

Environmental Audit May 1994 )

EEAA(

EEAA

EEAA

4
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Law number/vear

Suject of Law

Presidential Decree 864-1969

Establishes the Supreme Committee to protect air from
pollution, chaired by the Minister of Health. Its mandate is to
study sources air pollution, formulate a general policy for
preventing air pollution, and set standard and criteria for air
quality

Minister of Health Decree 470-1971;
amended by decree 240-1979

Includes:
Dust|

Set standard for ambient and worlplace air.
Gases & Vapors (47 materials Annex I1)

& Suspended Matter (36 materials) (less than 10 micron
diameter Annex I11) Dust
Fallout residential areas not more than 20 tons/mile3/month
Industrial ores not more 40 tons/mile2/month

Law number 106-1976; amended by law 30-
1975

Concerns building regulations and the distance between
buildinags, and apertures in rooms and units.

Decree of Minister of Housing number 380-
1975

Specifies the general conditions for public buildings such as
commercial and industrial buildings and comprises rules for
ventilation and avoiding severe heat, cold and humudity.
Article 24 deals with fuenaces, chemneys and atalks. Many
other ministerial decrees deal with buildings pertaining to
different activities (industry, recreation, farmhouses, etc.)

Law number 3-1982; implemented by
Minister of Housing's decree 600-1982

An urban planning law that "designate areas and spaces for
roads, squares, gardens and gives specifications for industrial
areas"

Law number 148-1959; amended by law 10-
196, 75-1981 and 107-1982

Concerns Civil Defense; Article 3 contains rules for protecting
the environment as applied to workshops, public utilities and
public buildings, and methods for dealing with natioal
desasters.

Law 66-1973, amended by laws 210-1980
and 20-1983. Decree 291-1974 of the
Minister of Interior amended by decree 407-
1983

Concerns traffic; chapter 5 of the law deals with traffic rules
concerning car exhaust; it prohibits "heavy smoke".

Law 137-1981, implemeted by decree issued
by the Minister of manpower number 55-
1983

For labor, this regislation determines the amount of fresh air
per person in the workplace, the suitable temperature and
humidity levels.

Law number 27-1981

For worlers in mines and quarries determining the amount of
lighting, ventilation and temperature inside the mines, and
rules to prevent the increase of cast and vapors.

Law number 52-1981, implemented by the
decree issued by the Minister of Health
number 1-1982

To combat the hazards of smoking, smoking is prohibited in
public transport and closed public places.

Law 59-1960, implemented by the Minister
of health decrees 630-1962, 444-1972, 87-
1984

Regulates use and protection from ionizing radiation, shows
how to avoid exosure to ionizing radiation and setting
maximum exposure limits.

Decree of the Minister of Industry number
380-1982

Necessiates the use of protective equipment to prevent
pollution resulting from the use of technology in new industrial
projects.

( ) Environmental Audit May 1994 (USAID

Energy

Conservation & Environmental Protection Project )
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7.1.5 (microgram/m?)
POLLUTANT MAXIMUM LIMIT EXPOSURE | Japaness
PERIOD Standar

Sulphur Dioxide 350 lhr 285
150 24 hrs 114
60 1 year

Carbon Monoxide 30 Milligrams/cubic meter 1lhr 125

10 Milligrams/cubic meter 8 hr 10

Nitrogen Dioxide 400 lhr
150 24 hrs 123

Ozone 200 lhr 128
120 8hr

Suspended Particles Measured 150 24 hrs

las Black Smokes 60 1 year

Tota Suspended Particles (TSP) 230 24 hrs
0] 1 year

Respirable Particles (Pm 10) 70 24 hrs 100

| ead 1 1 vear

¢ )

7.1.6

1. Vehicles currently in service:

Carbon Monoxide;

7% in volume at the speed of (600-900
R.P.M.)

Unburned Hydrocarbons:

1000 partsin amillion, at the speed of (600-
900 R.P.M.)

Smokes

65% degree of opacity or the equivalent in
other units, at minimum acceleration

2. New vehicleslicensed as of 1995:

Carbon Monoxide:

4.5% in volume at the speed of (600-900
R.P.M.)

900 partsin amillion, at the speed of (600-

Unburned Hydrocarbons: 900 RP.M.)
50% degree of opacity or the equivalent in
Smokes g ) .
other units, at maximum acceleration.
C )
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7.1.7

S. No. |Kind of Activity Maximum Limit for Emissions)
(miceogram/m® from Exhaust
1 Carbon Industry 50
2 Coke Industry 50
3 Phosphates |ndustry 50
Casting and extraction of lead, zinc,
copper, and other non-ferrous 100
4 metallurgical industries.
5 Ferrous Industries 200 Existing
100 New
6 Cement Industry 500 Existing
200 New
7 Synthetic woods and fibers 150
8 Petroleum and Oil Refining Industries. 100
9 Other Industries 200
« )
( ) (CAIP)
(CAIP) USAID EEAA
(OEP)
CAIP
1 VET (Vehicle Emisson Testing, Tune-up, and Certification:
)
VET (
) HC( ) C0(C )
( 35 62 ) 15
VET
- 80
- 10
2 CNG(Compressed Natural Gas: )
(TSP)
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CNG
40
) CNG
CNG
- 50 CNG
(Greater Cairo Bus Company)

- CNG

- CNG

- CNG

3 LPA(Lead Pollution Abatement :
Lead Smdter Action Plan

4 AQM(Air Quality Monitoring Program:

(P

36
PM10  PM2.5

AQM
7.1.8

1,000

(Cairo Transit Authority)

95

CAIP
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10

AQM

1998
AQM

8

7.1.1



PM10

7.1.8 CAIP

CAIP Start Of UTM Coordinates CAIP Equipment at DANIDA/EIMP Sites
Site #| Operation PM PM10 S02,INO2, |2 Pass.
(a) Site Name (1998) | SiteType INorthingJEasting J2.5 [PM10 JHV _IMET]SO2(C)NOX(C) |PM10(1) [HC(C)]O3(C)JcO(C)IMET|PM10(24) JTSP [voc JFP  JFP _ [Filters |Sipr. JDustfall
ElQualaly
1* |Square 1-Aug-98 Traffic 330594 | 3326603 ] X X X X X X X
ElGemhoroya
2 |Street 8-Aug-98 Traffic 330945 | 3326512 ] X X
3* |Kobry El Kobba] 8-Aug-98 | Urban/Res] 335190 | 3328951 f X X X X X
4+ |Nasr City 27-Jun-98] Residential| 338816 | 3325866 | X X X X X X
5 |Fum Al-Khalig Shelter Traffic 329358 | 3322702 X X X X X X
6 |Maadi/CAC 22-May-98 | Residential] 333471 | 3315496 | X X
7+ |Tebbin South | 27-Aug-98] Industrial 336948 | 3292317 | X X X X X X
8 |Old Cairo/UHC | 27-Jun-98| Urban 329469 | 3321031 ] X X
9 |Square 23-Aug-98 Traffic 330905 | 3326920 X
10 |Maadi/CAIP 22-May-98 | Residential] 331076 | 3315847 ] X X F
11 |Giza/CEH 22-May-98 | Residential] 327125 | 3323063 ] X X
12 |Darassa/AAU 19-Aug-98 Urban 332644 | 3325152 X
6th October
13* | City 27-Aug-98] Residential] 298716 | 3313591 | X X X X X
10th Ramadan
14* |City 15-Aug-98] Residential] 378586 | 3351235 ] X X X X X X
15 |Bilbeis 22-May-98 | Background§ 358434 | 3356629 | X X FS
16 |Mokotam Approved | Residential] 335413 | 3321420 X
Shobra
17 |Kheima/ ADW | 28-May-98 | Industrial 333190 | 3332439 | X X
Shobra
18 |Kheima/APC 15-Jun-98] Industrial 332797 | 3332591 ] X X
Shobra
19 |Kheima/TTI 9-Jun-98 Industrial 332511 | 3332027 | XC| XC
Shobra
20 |Kheima/MICAR] 9-Jun-98 Industrial | 334295 | 3332842 | X X
21 |Matarya 19-Au§-93 Ind/Res 337635 | 3333406 ] X X
22 |ElWaily 1-Aug-98 Ind/Res 333996 | 3330857 X X
23 |Tebbin/ES/UW | 15-Jun-98] Industrial | 335006 | 3295144 | X X
24 |Tebbin/GM/DW | 3-Jun-98 Industrial 335342 | 3294703 [ XC| XC F
25 |Imbaba 27-Aug-98] Residential] 328829 | 3329039 X
26 |Kaha 27-Jun-98] Background| 326517 | 3350606 | X X FS
27 |15th May City 3-Jul-98 | Residential] 342241 | 3299968 | X X
28 JAlmaza 26-Aug-98] Residential] 340774 | 3329357 X
29 |Basateen 23-Aug-98] Ind/Res 331495 | 3318364 X
30 |Giza/CYC 8-Aug-98 | Residential] 328339 | 3323867 X
31 |Tahrir Square | 22-May-98 Urban 329990 | 3324855 | X X P
32 |Zamalek 21-Jun-98| Residential] 328661 | 3326590 | X X
33 |Helwan 22-May-98 | Residential] 338983 | 3302944 | X X
34 |ElMassara 22-May-98 Ind/Res 335395 | 3309097 | X X
35 |Heliopolis 28-May-98 | Residential] 339733 | 3331676 | X X
36 |Abbasia 22-May-98] Industrial | 334658 | 3327037 | X X X
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7.1.1 PM10 (1998 9—11

) PM10 70 microgram/m*(24

Tratfic Residential Mixed Indutrial BKGD

() PM10 1 microgram /m3( )

Traffic Residen Mixed Industrial BKGD

(the Environmental Information Monitoring Program)

1996 EEAA
Danida(Danish International Devel opment Assistance)

7 CAIP
S0, NO, PM10 CO O, (NMHC)
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7.2.1 (GHG)
IPCC( ) GHG
GHG IPCC
O, SO, NO, CH, N,0 CO, NMVOC( )
(Caco,)
7.2.1 GHG

C Energy Activities )

Production Transfor mation Handling Consumption

/
C Greenhouse Gas )

CO,, CH,,N,O, NO,,CO, NMVOC, SO,

%%ﬁ
plus effed unknown minus effect
againg

greenhouse effects
glabal warming potential (100years)
Co,: 1
CH,: 21 times of CO, (between 100 years)
N,O : 310 times of CO, (between 100 years)

( )“IPCC Guidelines for nationa Greenhouse Gas Inventories, 1996
and “ Climate Change, 1995,the Science of Climate Change,1995”
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IPCC
( 7.2.2 )
GHG

GHG
GHG

7.2.2 IPCC  GHG

Simple Methods(Tier 1)

Emissions from all sources of combustion are estimated
on the basis of quantities of fuel consumed and
average emission factors.

Detailed Methods(Tiers 2/3)

Emission Estimations are bhased on detailed
fuel/technology information covering stationary and
mobile sources

Fugitive emissions from coal mining and handling

Emissions are generated as a result of the mining
and handling of coal, primarily methane emissions
from coal mining.

Fugitive emissions from oil and gas activities

Methane emissions from natural gas flaring and venting,
and from natural gas production, transmission and
distribution are the most important factor in this category.

( ) “IPCC Guiddines for national Greenhouse Gas Inventories, 1996

co, IPCC
co,

1PCC
GHG
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co, SO, NO, CH, N CO NWOC

7.2.2 GHG

co,

S0, NO,

NISTEP REPORT No.21

IPCC

GHG
GHG

¢ NOY

GDP
GHG

GHG

GHG

GHG OEP(
IPCC
) CO,
IPCC
Co,
NO,
1991 11 SO0, No, (o,
SO, NO,
GHG
Excel
o, o,
GHG
GHG
GHG (GHG ) GDP
LP
Excel

- 165 -



7.2.3 GHG

Egyptian Original EF
Egyptian Origind IPCC EF for Non-CO2
Energy Data Jgpan EF for SO2,N Ox

v v

Emission Factor of
Greenhouse Gases

'y

Environmental
Estimation Model

Greenhouse Gas Emission
from Fuel Combustion

>

Energy Balance Table

CaCOg Utilization in
ement and Iron Industr

Waste from
Industry and Residentid

CO, Emission CH4 Emission

Greenhouse Gas Greenhouse Gas
Emission by Sector Emission inTime Series

7.2.3 O0EP

LP

63 «C ) 28

( 7.2.1 )
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GHG
1997/98
28
7.2.1 (1997/98 )
( 1000

Iltem Coke C__COC NG Crude Oil NGL LPG Gasoline_ Jet
Indigenous Production 0.0 0.0 11,787.7 40,0915 1,861.9 0.0 0.0 0.0
Partners Share 0.0 0.0 -3,085.2 -14,689.2 -571.4 0.0 0.0 0.0
From Partners 0.0 0.0 3,016.4  6,194.9 255.9 0.0 0.0 0.0
Import 1,321.2 0.0 0.0 0.0 0.0 595.1 93.9 0.0
Export 0.0 -324.8 0.0 -3,9482 0.0 0.0 0.0 -112.9
International Marine Bunkers/Aviation 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -397.5
Stock Changes 0.0 0.0 0.0 -413.0 0.0 3.4 32.0 0.0
Total Primary Energy Supply 1,321.2 -324.8 11,7188 27,236.1  1,546.4 598.5 125.7 -510.4
Transformation Sector -1,321.2 1,008.0 -7,748.1 -27,236.1 -1,546.4 5186 2,335.1 951.3
Public Electricity Plants 0.0 0.0 -7,228.2 0.0 0.0 0.0 0.0 0.0
Autoproducer Electricity Plants 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0¢
Coke Ovens -1,321.2 1,008.0 0.0 0.0 0.0 0.0 0.0 0.0
Petrochemicalsfor Raw Materials/Energy 0.0 0.0 -519.9 0.0 0.0 0.0 0.0 0.0¢
Oil Refineries 0.0 0.0 00 -272361 -15464 5186 23351 951.3
Energy Sector Use 0.0 0.0 -270.0 0.0 0.0 0.0 0.0 0.0
Oil Refineries use 0.0 0.0 -270.0 0.0 0.0 0.0 0.0 0.0
Total Final Consumption (Supply) 0.0 594.0 3,666.3 0.0 0.0 21015 2,377.0 443.]]
Total Final Consumption 0.0 594.0 3,666.3 0.0 0.0 21015 2377.0 443.1]
Industry Sector 0.0 594.0 1,969.8 0.0 0.0 76.5 0.0 0.0
Non-specified (Industry) 0.0 0.0 1.969.8 0.0 0.0 76.5 0.0 0.0
Transport Sector 0.0 0.0 0.0 0.0 0.0 0.0 2377.0 443.1
Other Sectors 0.0 0.0 246.6 0.0 0.0 2,025.0 0.0 0.0
Agriculture 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Commercial 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Residential 0.0 0.0 246.6 0.0 0.0 2,025.0 0.0 0.0
Non-Energy Use 0.0 0.0 1,449.9 0.0 0.0 0.0 0.0 0.0
( ) OEP * Annua Energy Report” OEP ;
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7.2.1 (1997/98 YO )
( 1000
Item Kero Diesel Res FO Lub Bitu Hydro Elec Total
Indigenous Production 0.0 0.0 0.0 0.0 0.0 11,0511 0.0 54,951.0
Partners Share 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -18,345.8
From Partners 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9,467.1)
Import 0.0 1,021.2 0.0 47.6 0.0 0.0 0.0 3,283.69
Export 0.0 0.0 -1,899.3 0.0 -0.3 0.0 0.0 -9,755.0
International Marine Bunkers/Aviation 0.0 -251.6  -2,023.7 -0.1 0.0 0.0 0.0 -2,673.0
Stock Changes -34.8 10.7 25.3 0.0 0.0 0.0 0.0 -267.3
Total Primary Energy Supply -34.8 780.3 -3,897.7 47.5 -0.3 10511 0.0 36,660.7]
Transformation Sector 1,250.0 6,339.1 8,925.9 237.2 784.4 -1,051.1 5,360.9 -7,488.7]
Public Electricity Plants 0.0 -221.7  -3,986.2 -11.7 0.0 -1,051.1 5,360.9 -7,137.9
Autoproducer Electricity Plants 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04
Coke Ovens 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -313.2
Petrochemicalsfor Raw Materials/Energy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -519.9
Oil Refineries 1,.250.0 6,560.8 129120 248.8 784.4 0.0 0.0 482.4
Energy Sector Use 0.0 -465.8 -577.4 -6.8 0.0 0.0 -193.1 -1,513.]
Oil Refineries use 0.0 -465.8 -577.4 -6.8 0.0 0.0 0.0 -1,320.0
Total Final Consumption (Supply) 1,258.7 6,563.4  4,505.2 305.2 753.3 0.0 4,556.0 27,538.9
Total Final Consumption 1,258.7 6,563.4  4,505.2 305.2 753.3 0.0 4,556.0 27,538.9
Industry Sector 3.3 272151 3,681.9 90.4 753.3 0.0 1,898.8 11,606.0
Non-specified (Industry) 33 22151 3.375.8 90.4 753.3 0.0 1898.8 10.705.9
Transport Sector 00 43429 823.3 174.0 0.0 0.0 0.0 8.236.00
Other Sectors 1,255.4 5.3 0.0 40.8 0.0 0.0 2,657.2 6,247.1}
Agriculture 88.0 5.3 0.0 40.8 0.0 0.0 183.3 317.4
Commercial 0.0 0.0 0.0 0.0 0.0 0.0 161.9 161.9
Residential 1,167.5 0.0 0.0 0.0 0.0 0.0 1,598.6 5,041.0%
Non-Energy Use 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,449.9
( ) OEP “ Annual Energy Report” OEP .
7.2.4 O0EP GHG
IPCC C0, TC/TI(
/ ) IPCC (TI/T)
(TC/TJ * TI/T * (44/12) / 1000) T-CO/T
CO,
(T-C0,/TOE) 44/12 (
12) ( 44)
IPCC TC/TJ
(T-CO/T * (12/44) / 41.868 *1000) TC/TJ (
7.2.2 ) IPCC
1PCC
41.868

1000  (KTOE)

T
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7.2.2 co,

IPCC Data Egyptian data
TCITJ TJT T-COJT | TOE/T |T-COJTOH  T-crToE | T-C/13
Coke Oven Coke 29.50 29.31] 3.1701] 0.7000|  4.5287 1.2351 29.5
Natural Gas 15.30 46.55| 2.6115| 1.1110| 2.3506 0.6411 15.3
Crude Oil 20.00 41.09| 3.0135 0.9950| 3.0286 0.8260 19.7,
Liquefied Petroleum Gases 17.20 47.31] 2.9837] 1.1250, 2.6522 0.7233 17.3
Natural Gas Liquids 17.20 46.18| 2.9124] 1.1030| 2.6405 0.7201 17.2)
Naphtha 20.00 45.01| 3.3007| 1.1030] 2.9925 0.8161 19.5
Motor Gasoline 18.90 44.80| 3.1046] 1.1030| 2.8147 0.7677 18.3
Kerosene type Jet Fuel 19.50 44.59 3.1882 1.0860 2.9357 0.8006 19.1]
Kerosene 19.60 4475 3.2160] 1.0860| 2.9614 0.8076 19.3
Gas/Diesel Oil 20.20 43.33| 3.2093] 1.0660| 3.0106 0.8211 19.6
Residua Fuel Oil 21.10 40.19| 3.1094 09720 3.1989 0.8724 20.8
L ubricants 20.00 40.19| 2.9473] 09720 3.0322 0.8270 19.8
Refinery Gas 18.20 4815 3.2132] 1.1250| 2.8562 0.7790 18.6
Petroleum Coke 27.50 31.00| 3.1258] 0.7400| 4.2241 1.1520 27.5
Non-specified Petroleum Products 20.00 40.19| 2.9473] 0.9720|  3.0322 0.8270 19.8
( ) TC1I TIT IPCC IPCC
"IPCC Data” T-CO/T (TCIMI * TIT (44/12) /
1000) IPCC
"Egyptian Data” TOE/T T-CO,/TOE
((T-CO./MI(TOE/T)) T-C/TOE (T-COL/TOE * (12/44))
T-C/TJ (T-C/TOE/41.868 * 1000) 41.868
KTOE TJ
( ) “IPCC Guiddlines for national Greenhouse Gas Inventories, 1996” and OEP “ Annual Energy
Report”
7.2.3 S0,
Sulphur Sulphur Abatement Cdlorific | SO2 Emission
content of | retentionin | Efficiency Vaue factor
fuel ash
(%) (%) (%) (TJkt) (T/TJ)
Coke Oven Coke 1.0000 20 29.3 0.5459
Natural Gas 0.0100 0 46.5 0.0043
LPG 0.1200 0 47.1 0.0510
Gasoline 0.0400 0 46.2 0.0173
Jet Kerosene 0.1600 0 455 0.0704
Kerosene 0.0400 0 45.5 0.0176
Diesel Oil 0.1600 0 44.6 0.0717
Heavy Fuel Oil 1.4000 0 40.7 0.6880
Lub 0.1000 0 40.7 0.0491
P-non 1.0000 15 40.7 0.4177
() O
EF=2* (( /100)/ * 1000) * ((200 — )/100) *((100 —
)/100) 2 g 2) - SO 64)
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IPCC

7.2.4 NO,
COoC NG LPG Gasoline Jet kerosene diesel HFOIl Lub Non-Oil
T/TJ T/TJ T/TJ T/TJ T/TJ T/TJ AVAN] T/TJ T/TJ T/TJ
Industry Sector 0.14068] _ 0.05350|  0.05584 0.16407| 0.21554|  0.14350]  0.14350|  0.14350
Transport Sector 0.68644| 0.23003| 060261] 061392 067329 0.14350
other sector 0.03750[  0.01868 0.05476]  0.07192| 0.04793| 0.04792
Electricity Sector 0.10509 0.61325| 0.24573|  0.24573
Energy Sector 0.10509 0.61325| 0.24573|  0.24573
( ) NISTEP REPORT No.21
SO, NO, CO, CO,
IPCC SO, NO,
IPCC SO,
SO,
( 7.2.3 ) NO, IPCC
1PCC NO,
( 7.2.4 )
CH, N,0 CO NMVOC IPCC
( 7.2.5 )
7.2.5 co,
. i Total Liquid
CH,, Emission Factor Total S.O|Id TotaIGageous o I.C|UI
Fossil Fossil Fossil
Industry Sector 10.0 5.0 2.0
Transport Sector Gasoline| Diesel
10.0 50.0 20.0 50
Other Sector 300.0 5.0 10.0
Electricity Sector 1.0 1.0 30
Energy Sector (Refinery) 10 1.0 30
i Total Liquid
N,O Emission Factor Total S-Olld TotaIGageous o I_qw
Fossil Fossil Fossil
Industry Sector 14 0.1 0.6
Transport Sector Gasoline| Diesdl
14 0.1 0.6 0.6
Other Sector 14 0.1 0.6
Electricity Sector 14 0.1 0.6
Energy Sector (Refinery) 14 0.1 0.6
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NO, Emission Factor Tota Splid TotaIGa§eous Total Li_quid
Fossil Fossil Fossil
Industry Sector 300.0 150.0 200.0
Transport Sector Gasoline| Diesel
300.0 600.0 600.0 | 800.0
Other Sector 100.0 50.0 100.0
Electricity Sector 300.0 150.0 200.0
Energy Sector (Refinery) 300.0 150.0 200.0
CO Emission Factor Totd Splid TotaIGageous Total Li.quid
Fossil Fossil Fossil
Industry Sector 150.0 30.0 10.0
Transport Sector Gasoline| Diesel
150.0 400.0 8000.0 | 1000.0
Other Sector 2000.0 50.0 20.0
Electricity Sector 20.0 20.0 15.0
Energy Sector (Refinery) 20.0 20.0 15.0
NMVOC Emission Factor| Totd S_O“d TotaIGa§eous Tod Li_quid
Fossil Fossil Fossil
Industry Sector 20.0 5.0 0.0
Transport Sector Gasoline| Diesel
20.0 5.0 1500.0 | 200.0
Other Sector 200.0 5.0 5.0
Electricity Sector 5.0 5.0 0.0
Energy Sector (Refinery) 5.0 5.0 0.0

(Caco,)

co,
Co,
CH, CH,
(Ca0)
co,
1998/99
(0.138*
1,093

CH,

OEP

Co,
440Kg

2,290
515
t
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IPCC
co,

463.7Kg

0

( 7.2.6

co,

co,

)



7.2.6 (CaCo0,) CO,
Cement  Lime Stone CO2 Cabon CO2-EF/ C-EF/ CO2-EF/ C-EF/
Production Consumptior Emission Emission CemProd CemProd | LimeCons Lime Cons
KT/IFY KT/IFY KT/IFY KT/IFY CO2-TIT C-TIT CO-TIT C-TIT
A B C D E F E F
C=B*CQ/CaCO; D=B*C/CaCOs|E=C/A*1000 F=D/A*1000| E=C/B* 1000 F=D/B*100Q]
1980 86,358 107,037 47,096 12,844 0.5454 0.1487 0.4400 0.1200
1981 84,002 100,653 44,287 12,078 0.5272 0.1438 0.4400 0.1200
1982 80,362 96,325 42,383 11,559 0.5274 0.1438 0.4400 0.1200
1983 79,799 95,279 41,923 11,433 0.5254 0.1433 0.4400 0.1200
1984 77,786 91,319 40,180 10,958 0.5166 0.1409 0.4400 0.1200
1985 72,500 83,003 36,521 9,960 0.5037 0.1374 0.4400 0.1200
1986 70,782 76,719 33,756 9,206 0.4769 0.1301 0.4400 0.1200
1987 74,344 78,458 34,522 9,415 0.4643 0.1266 0.4400 0.1200
1988 77,302 81,182 35,720 9,742 0.4621 0.1260 0.4400 0.1200
1989 80,123 84,617 37,231 10,154 0.4647 0.1267 0.4400 0.1200
1990 86.893 91583 40,297 10.990 0.4637 0.1265 0.4400 0.1200
( ) €0,/Caco, 44/100, and C/CaCo, 12/100
« ) 1992 5
7.2.7 co,
Production Emission of
1999/98 T/Y ear (6(0 C
CO2-MT CO2-MT
Iron & Steel Industry 5,148,100 0.31 0.09
Cement Industry 22,900,000 10.62 2.90
Total 10.93 2.98
OEP CH,
CH, 1990/91 1995/96 8 500
10 CH, 1990/91
3,020 1995/96 12 6,180 1996/97 12 7,700
1995/96 CH, 21 180
(o, 1 100
Y441 (co, ) ( 7.2.8 )
Co,
Co, 8,000 Co,
CO,(CH, CO, ) 1,534
Co, 15 19
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CH,

co,

(Unit: Kt) (Unit: Mt)

Solid Waste |Industrial Wastewater and Sludge Treatment CO;
Diposal Sites Sub Total Wastewater | Sludge Treatment TOTAL Equivalent
1990/1991 113.02 80.50 32.20 48.30 193.52 4.06
1991/1992 115.62 89.60 36.10 53.50 205.22 4.31
1992/1993 118.28 89.80 36.20 53.60 208.08 4.37
1993/1994 121.00 85.70 34.00 51.70 206.70 4.34
1994/1995 123.78 99.70 39.20 60.50 223.48 4.69
1995/1996 126.18 84.00 33.70 50.30 210.18 4.41
1996/1997 127.70
( ) OEP data
7.3 GHG
7.3.1 GHG
1998/99 1,457,404TJ CO, 1 382
COo, 1 345 CO, (CH,
NO) €O, C0, 37 Co, Co,
Co, C0, C0, Co,
( 7.3.1 )
Co, 71.23T-C0,/TJ
74.55T-CO,/TJ
66.10T-C0,/TJ Co,
1998/99 ( ) Co, 1995/96
CH(CO, ) Co, 118 (103 + 15) MTCO,
Co, Co, CH( €O, )
( 7.3.1 )
Co, Co, Co,
34.41 25.85
25.63
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7.3.1 1998/99

co,

Energy  |CO, Emission CO, Intensity CO, Intensity
1998 Consumption from Fuel | from Non-CO, per Energy per Energy
Consumption Consumption
without other CO, | with other CO,
(TJ) (MTCO,) (MTCO,) (MTCO,) (TCO,/MJ) (TCO,ITJ)
Industry 356,923 26.61 26.52 0.08 74.55 82.05
Transportation 381,551 26.83 26.68 0.15 70.33 70.33
OtherSector 158,591 10.48 10.42 0.06 66.10 69.13
Electricity 503,429 35.73 35.66 0.06 70.97 70.97
Energy Sector 56,910 4.17 4.15 0.01 73.20 73.20
Total 1,457,404 103.82 103.45 0.37 71.23 81.76
( ) other CO, Co, 1998799
C0, 1995/96
CH, co,
C0,( CH,) Co,
C0, (31.50 )
(29.98 ) Co,
Co, Co,
C0,
C0,
Co, ( 7.3.1 )
Co,
Co,
C0, S0, 31.3 (50,) NO,
38.3 (NO) CH, 7,630  (CH) N, 680  (N,0)
co 134.3 (CO) NMVOC 25.4 (NMVOC)
S0, NO, CH, CO
NMVOC
co, ( 7.3.2 )
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7.3.1 1998/99 €O,

A Co, Co,
Energy Sector (4.01%)

Industry (25.63%)

Electricity (34.41%)

Transportation (25.85%)
OtherSector (10.10%)

(8) co, co,

Energy Sector (3.50%)

Industry (31.50%)
Electricity (29.98%)

OtherSector (12.50%)
Transportation (22.52%)

() Co, 1998/99 co,
1995/96 CH, co,
(CH, 1998/99 )
co, 7.3.3 S0,
NO, CH, N,0 CO NMVOC
co, NO,
CH, N,0

-175-

Co



NMVOC

7.3.2 1998799 co,
SO, NO, CH, N,O Cco NMVOC
1998 Emission Emission Emission Emission Emission Emission
(KTSO,) (KTNO,) (KTCH,) (KTN,0) (KTCO) (KTNMVOC)
Industry 125.92 48.15 1.18 0.19 8.87 0.95
Transportation 41.39 229.75 3.92 0.23 1,320.88 250.76
OtherSector 5.84 5.04 1.52 0.09 3.57 0.79
Electricity 123.01 80.50 0.87 0.14 9.16 1.61
Energy Sector 17.20 19.70 0.14 0.03 0.92 0.07
Total 313.35 383.14 7.63 0.68 1,343.40 254.17
7.3.2 1998/99 co,
(1) so, (4) N0
Energy Sector (5%) Energy Sector (4.41%)
Electricity (20.5%) Industry (27.94%)
Industry (40%)

Electricity (39%)

OtherSector (2%) Transportation (13%)

(2) NO,

Energy Sector (5.14%)

Industry (12.57%)

Electricity (21.01%)

OtherSector (1.32%)

Transportation (59.97%)

(3) CH,

Energy Sector (1.83%)
Electricity (11.40%)

Industry (15.47%)

OtherSector (19.92%)
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OtherSector (13.24%)

OtherSector (0.31%)

Transportation (51.38%)

Transportation (33.82%)

(5) €O

Energy Sector (0.07%)
Electricity (0.68%)
OtherSector (0.27%)

Industry (0.66%)

Transportation (98.32%)
(6) NMVOC

Energy Sector (0.03%)
Electricity (0.63%)

Industry (0.37%)

Transportation (98.65%)



7.3.3 1998/99

co,

SO, NO, CH, N,O co NMVOC
1998 Emission Emission Emission Emission Emission Emission
KgSO,/TJ KgNO,/TJ KgCH,/TJ KgN,0/TJ KgCOITJ KgNMVOC/TJ

Industry 352.80 134.91 3.31 0.53 24.86 2.66

Transportation 108.47 602.16 10.28 0.60 3,461.86 657.20

OtherSector 36.80 31.77 9.58 0.56 22.53 5.00

Electricity 244.34 159.91 1.72 0.28 18.19 3.19

Energy Sector 302.25 346.13 2.53 0.48 16.16 1.16

Total 215.01 262.89 5.24 0.46 921.78 174.40

S0, (

) NO, ( )
7.3.2 GHG
1981/82 1998/99 4.89

COo, 4.51 Co,
0.92
Co, COo, ( 7.3.4 )
7.3.5 1981/82 89.0
8.2 1998/99 COo,
38.9 60.0
COo,
Co,
CO, 7.3.7
1981/82 37.1 46.3
1998/99 26.7
57.5 2.5 7.9
CO,
Co,
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7.3.4 co,
Fossil Fuel CO, Fossil Fuel CO2
Consumption Emision Consumption Emision
(T (MtCO») 1981/82=100

1981/82 647,677 46.4 100.0 100.0

1982/83 732,270 52.4 113.1 112.9

1983/84 816,164 58.1 126.0 125.2

1984/85 883,495 62.6) 136.4 134.9

1985/86 903,869 63.2 139.6 136.2

1986/87 969,229 67.8 149.6 146.0

1987/88 1,025,829 71.4 158.4 153.9

1988/89 1,027,561 71.3 158.7| 153.7|

1989/90 1,080,036 74.7) 166.8 161.0

1990/91 1,114,327 76.8 172.0 165.6

1991/92 1,116,497 76.9 172.4] 165.7

1992/93 1,111,391 75.6) 171.6 162.9

1993/94 1,107,880 74.8 171.]] 161.2

1994/95 1,162,162 78.2) 179.4 168.4

1995/96 1,235,918 83.3 190.8 179.4]

1996/97 1,288,791 87.0 199.0 187.4

1997/98 1,400,527 94.7| 216.2 204.1

1998/99 1,457,404 98.2 225.0 211.6

1999/00 1,542,000 103.1 238.1] 222.2]

2000/01 1,639,367 109.3 253.1 235.4]

2001/02 1,746,421 116.0 269.6 250.0

2002/03 1,864,156 123.5 287.8 266.0

2003/04 1,994,121 131.7 307.9 283.7|

2004/05 2,137,586 140.7| 330.0 303.2

2005/06 2,296,045 150.7| 354.5 324.8

Average Growth Rates

(1998/99)/(1981/82) 4.89 4.5]] 4.89 4.5]

(2005/06)/(1998/99) 6.71 6.31 6.71 6.31

(2005/06)/(1981/82) 5.41) 5.03 5.41 5.03

7.3.5
Liguid Solid Gaseous Tota Liquid Solid Gaseous Tota
(TJ) (Share; %)

1981/82 576,253 18,071 53,353 647,677 89.0 2.8 8.2 100.0
1982/83 649,602 18,569 64,098 732,270 88.7 25 8.8 100.0
1983/84 715,538 17,596 83,030 816,164 87.7 2.2 10.2 100.0
1984/85 763,639 17,848 102,008 883,495 86.4 2.0 11.5 100.0
1985/86 735,941 18,754 149,175 903,869 81.4 21 16.5 100.0
1986/87 786,467 19,120 163,641 969,229 81.1 2.0 16.9 100.0
1987/88 812,409 20,846 192,574 1,025,829 79.2 2.0 18.8 100.0
1988/89 797,842 22,819 206,900 1,027,561 77.6 2.2 20.1 100.0
1989/90 828,275 22,719 229,042 1,080,036 76.7 2.1 21.2 100.0
1990/91 841,680 21,324 251,322 1,114,327 75.5 1.9 22.6 100.0
1991/92 826,235 25310 264,951 1,116,497 74.0 2.3 23.7 100.0
1992/93 770,646 25,928 314,816 1,111,391 69.3 2.3 28.3 100.0
1993/94 730,883 29,853 347,144 1,107,880 66.0 2.7 31.3 100.0
1994/95 766,797 25,987 369,378 1,162,162 66.0 2.2 31.8 100.0
1995/96 838,784 21,383 375,751 1,235,918 67.9 1.7 30.4 100.0
1996/97 864,269 30,073 394,450 1,288,791 67.1 2.3 30.6 100.0
1997/98 968,926 24,870 406,730 1,400,527 69.2 1.8 29.0 100.0
1998/99 995,475 25197 436,733 1,457,404 68.3 1.7 30.0 100.0
1999/00 1,014,699 25,524 501,777 1,542,000 65.8 1.7 325 100.0
2000/01 1,061,956 25,675 551,736 1,639,367 64.8 1.6 33.7 100.0
2001/02 1,113,477 25,828 607,116 1,746,421 63.8 1.5 34.8 100.0
2002/03 1,170,164 25,984 668,008 1,864,156 62.8 1.4 35.8 100.0
2003/04 1,232,447 26,143 735,532 1,994,121 61.8 1.3 36.9 100.0
2004/05 1,301,096 26,304 810,187 2,137,586 60.9 1.2 37.9 100.0
2005/06 1,376,992 26,467 892,586 2,296,045 60.0 1.2 38.9 100.0
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7.3.6

Indusry Sector Transport Sector Other Sector
Liguid Solid Gaseous __FElectricity Eneray Liquid Enerqy Liguid Gaseous __FElectricity Eneray
1981/82 51.7 6.2 7.0 30.9 4.2 94.2 5.8 56.7 0.1 39.7 3.5
1982/83 531 5.6 5.1 315 4.7 93.6 6.4 52.7 0.2 435 3.6
1983/84 51.3 4.9 5.9 335 4.4 93.9 6.1] 494 0.4 47.0 3.3
1984/85 51.3 4.6 6.6 330 4.4 93.9 6.1 479 0.5 484 3.2
1985/86 483 5.0 75 345 4.7 935 6.5 479 0.6 481 3.4
1986/87 49.0 4.6 8.4 339 4.2 94.2 5.8 46.8 0.7 497 2.9
1987/88 46.2 4.7 100 352 3.9 944 5.6 450 0.7 51.6 2.7
1988/89 4.1 5.2 10.3 36.4 4.0 94.2 5.8 449 0.7 515 2.8
1989/90 453 4.8 118 341 4.0 944 5.6 444 0.8 521 2.7
1990/91 46.0 4.3 11.2 345 4.0 945 5.5 419 0.8 54.7 2.5
1991/92 4.7 51 113 35.0 3.9 944 5.6 3838 1.0 57.8 2.4
1992/93 27 5.4 119 367 4.3 93.8 6.2 380 11 58.3 2.6
1993/94 421 6.1 128 345 4.5 93.7 6.3 36.7 1.2 59.5 2.6
1994/95 436 51 132 334 4.6 93.6 6.4 34.9 15 61.1 2.5
1995/96 457 4.0 12.7 331 4.5 93.9 6.]1] 341 1.8 61.8 2.4
1996/97 437 54 130 336 4.3 94.0 6.0 333 2.0 625 2.3
1997/98 4.3 4.2 138 335 4.2 94.2 5.8 318 24 63.8 2.1
1998/99 41.6 4.3 15.2 34.9 4.0) 94.1 5.9 31.0 2.9 64.0 2.1
1999/00 41.3 4.1 15.8 34.8 4.0 945 5.5 294 29 65.7 1.9
2000/01 410 39 16.5 34.6 3.9 94.6 5.4 27.8 3.0 675 1.8
2001/02 40.7 37 17.3 345 3.9 94.8 5.2 26.3 3.0 69.1 1.6
2002/03 404 35 18.2 34.2 3.8 95.0 5.0 24.9 3.0 70.7 15
2003/04 40.1 32 19.0 34.0 3.6 95.2 4.8 235 29 722 1.4
2004/05 39.8 3.0 19.9 338 3.5 95.4 4.6 223 29 73.6 1.2
2005/06 30.6 2.8 20.7 335 3.3 95.5 4.5 21.1 2.8 75.0 1.1
1981/82
79.5 20.5 1998/99
63.8 36.2 ( 7.3.8 )
1981/82 1991/92 COo, Co,
1991/92 CO,
S0,
SO,
CO  NMVOC
NO, CH,
1998799 NO,
60  CH, 56
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7.3.7 7.3.8
Gasoline |Jet Diesel Residua [LubricantdOthers  [Total Electricity Sector Eneray Sector
1Fuel Qil Liquid  Gaseous | iguid _ Gaseous
1981/82 371 9.1 46.3 25 23 2.7 100.0 1981/82 795 205 100.0 0.0]
1982/83 399 85 44.6 2.0 24 2.7 100.0 1982/83 76.2 238 100.0 0.0]
1983/84 39.8 9.2 44.6 18 24 22 100.0 1983/84 74.2 258 100.0 0.0]
1984/85 40.7 8.7 44.4 2.0 24 17 100.0 1984/85 70.9 291 100.0 0.0]
1985/86 40.8 8.2 45.1 25 23 11 100.0 1985/86 55.3 4.7 100.0 0.0]
1986/87 415 7.2 455 22 24 12 100.0 1986/87 56.9 431 100.0 0.0]
1987/88 40.6 7.7 459 24 24 1.0 100.0 1987/88 55.4 44.6 96.6 34
1988/89 405 75 46.3 22 25 1.0 100.0 1988/89 52.9 47.1 929 7.1
1989/90 394 9.2 455 27 25 0.8 100.0 1989/90 50.4 49.6 925 7.5
1990/91 374 7.8 49.0 2.4 25 1.0 100.0 1990/91 474 52.6 87.9 121
1991/92 36.3 7.9 50.0] 24 23 11 100.0 1991/92 46.9 531 832 16.8
1992/93 3R2 79 46.0 108 22 11 100.0 1992/93 335 66.5 84.6 154
1993/94 319 7.2 483 95 23 0.9 100.0 1993/94 253 747 843 15.7
1994/95 316 6.1 495 9.4 22 12 100.0 1994/95 250 75.0 845 155
1995/96 29.6 6.6 50.8 9.8 21 11 100.0 1995/96 279 721 86.4 13.6
1996/97 295 6.0 525 9.0 21 0.9 100.0 1996/97 294 70.6 843 15.7
1997/98 289 54 52.7 10.0 21 0.9 100.0 1997/98 36.9 63.1 795 205
1998/99 267 50 5758 79 20 09 1000 1998/99 362 638 767 233
1999/00 259 4.9 585 7.8 20 1.0 100.0 1999/00 316 68.4 738 262
2000/01 254 48 59.2 76 21 1.0 100.0 2000/01 311 68.9 711 289
2001/02 24.9 4.6 60.0] 73 22 0.9 100.0 2001/02 30.7 69.3 685 315
2002/03 243 45 60.9 71 23 0.9 100.0 2002/03 30.3 69.7 65.9 341
2003/04 237 4.3 61.8 6.9 24 0.9 100.0 2003/04 300 70.0 634 36.6
2004/05 230 4.2 62.8 6.7 25 0.9 100.0 2004/05 29.6 704 61.0 39.0
2005/06 222 40 638 64 26 09 1000 2005/06 293 07 536 414
SO, 1981/82 1998/99 2.83
1990 NO,
4.39 CH,
CH, 4.23
N,0 N,0 3.51
GHG
co NMVOC (
7.3.3 co, (1981782 100)
350
] pal
300 e
] Py g\
] Ry gy
] -l
250 . e |
] ]
] b= /(/A/
1 ollga] | |m| | —m S02
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7.3.9 co,
S0, NO, CH, N,O CO |NMVOC
(1998/99)/(1981/82) 2.83 4.39 423 351 4.95 4.96
(2005/06)/(1998/99) 350 543 5.06 5.02 477 478
(2005/06)/(1981/82) 3.02 4.69 4.47 3.94 4.90 491
7.3.10 co,
(50,) (No
Industry |Transport| Other [ Electricy| Energy | Tota | Industry |Transport| Other [ Electricy| Energy | Total
(Share, %) (KtSOp) (Share, %) (KtNOy)
1981/82 482 6.5 13 358 81 195.07| 14.8 52.8 26 24.7 51 184.57|
1982/83 475 55 13 375 8.2 226.16 15.3 50.2 26 26.0 59 204.34f
1983/84 4.7 55 12 404 81 244.25| 145 50.4 25 27.2 5.4 228.94
1984/85 450 5.6 13 39.8 83 255.46| 14.3 50.8 25 27.0 5.4 248.30|
1985/86 421 6.4 15 40.6 9.4 241.19 141 55.9 27 21.3 6.0 240.68]
1986/87 425 5.8 14 42.0 83 265.48 151 54.5 27 225 53 252.47|
1987/88 414 5.9 14 433 8.0 274.54 14.6 54.3 26 23.6 48 264.84]
1988/89 40.7 6.0 15 439 8.0 263.09 14.3 54.1 26 239 51 263.62]
1989/90 423 6.4 15 41.8 8.0 273.34] 153 55.0 25 22.3 49 273.32]
1990/91 44.1 6.4 14 40.7 74 282.38] 151 55.6 23 223 47 281.58]
1991/92 439 6.4 14 41.6 6.7 283.75| 15.2 54.8 21 234 45 280.69
1992/93 44.2 134 16 332 7.6 249.56 145 57.2 20 20.8 5.6 281.73]
1993/94 492 137 17 26.8 85 226.42] 151 58.0 17 19.2 5.8 277.914
1994/95 493 139 18 26.7 8.3 234.44] 15.0 57.9 16 194 6.1 292.85|
1995/96 47.6 14.0 18 28.6 8.0 260.63} 14.9 58.2 15 19.6 57 315.92
1996/97 46.3 134 18 31.2 73 269.15| 14.8 57.9 15 20.2 5.6 329.10)
1997/98 41.9 132 17 37.3 58 313.01 144 57.3 14 21.7 53 362.85|
1998/99 40.2 132 19 39.3 55 313.35) 12.6 60.0 13 21.0 51 383.14f
1999/00 41.2 138 20 37.8 52 309.76 12.8 59.9 13 211 49 397.12
2000/01 40.2 138 20 39.2 4.8 321.72] 13.0 59.5 12 21.6 47 418.17|
2001/02 39.2 138 20 40.6 4.4 334.69 131 59.1 11 222 46 441.16
2002/03 382 137 20 420 4.0 348.63] 133 58.6 1.0 227 44|  465.98
2003/04 37.2 13.6 20 435 36 363.85) 135 58.0 1.0 233 42 493.03]
2004/05 36.2 13.6 20 449 33 380.49 138 575 0.9 23.8 4.0 522.56
2005/06 35.2 135 20 464 29 398.69| 141 56.9 0.9 24.4 38 554.86|
(CHY) (N0)
Industry|Transport| Other | Electricy| Energy Totd Industry | Transport| Other | Electricy| Energy Totd
(Share, %) (KtCHa) (Share, %) (KtN20)
1981/82 139 50.0 241 9.9 21 4.19 31.3 26.8 16.1 21.2 4.6 0.38
1982/83 13.7 483 24.7 11.0 23 454 31.7 25.0 159 225 5.0 0.42
1983/84 13.0 49.2 24.0 11.6 22 5.03 29.9 257 15.6 24.0 4.8 0.46
1984/85 13.0 495 23.8 115 22 5.42 29.7 26.1 157 237 4.8 0.49
1985/86 124 50.7 245 10.1 23 5.59 28.7 28.2 16.9 20.8 5.3 0.48
1986/87 133 49.2 24.6 10.7 21 5.85 29.8 26.8 16.7 21.9 4.7 0.52
1987/88 13.7 49.2 24.0 111 19 6.14 29.3 27.0 16.4 22.8 4.4 0.544
1988/89 138 487 24.4 111 2.0 6.14 28.9 27.0 16.8 227 4.5 0.53
1989/90 14.6 49.6 233 105 19 6.42 30.2 217 16.2 215 4.4 0.55
1990/91 14.4 50.6 224 10.7 18 6.51 305 28.3 155 21.5 4.2 0.56
1991/92 153 50.6 211 11.3 18 6.42 31.3 27.9 14.4 224 4.0 0.56
1992/93 15.0 52.9 205 9.7 20 6.40 31.3 30.6 14.7 18.7 4.7 0.53
1993/94 16.3 53.6 19.4 8.7 21 6.31 335 315 141 16.0 49 0.52
1994/95 15.9 54.0 19.2 8.8 21 6.54 330 318 140 16.2 5.1 0.53
1995/96 14.9 55.1 18.8 9.1 21 6.97 321 323 135 171 49 0.57,
1996/97 15.7 54.3 18.6 9.4 20 7.30 325 317 133 17.9 4.6} 0.60
1997/98 15.0 54.4 18.2 10.5 18 7.92 30.7 315 129 20.7 4.2 0.66
1998/99 13.9 56.2 17.9 10.2 17 8.48 28.1 33.9 131 20.9 4.1 0.68
1999/00 14.2 56.2 17.8 10.2 16 8.80 28.6 34.2 131 20.3 3.8 0.69
2000/01 145 56.1 174 105 15 9.22 28.6 34.1 12.8 209 3.7 0.73
2001/02 14.8 56.0 16.9 10.8 15 9.68 28.6 34.0 124 21.5 3.5 0.76
2002/03 15.2 55.8 16.5 111 14 10.18 28.7 339 120 221 3.3 0.81
2003/04 15.6 55.6 16.0 115 13 10.73 289 337 117 226 31 0.85
2004/05 16.1 55.3 155 11.8 13 11.33 29.2 335 113 232 2.9 0.90
2005/06 16.6 55.1 15.0 12.1 12 11.98 2905 332 109 237 2.7 0.95
(CO) (NMVOC)
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Industry |Transport| Other | Electricy| Energy Tota Industry |Transport| Other | Electricy| Energy Tota
(Share, %) (KtCO) (Share. %) (KINM.)
1981/82 0.6 98.7 0.3 03 0.1 765.20) 03 99.2 0.4 0.1 0.0 143.81]
1982/83 0.6 98.6 0.3 04 0.1 801.36| 0.3 99.2 0.4 0.2 0.0 150.54
1983/84 0.6 98.7 0.3 04 0.1 902.17| 03 99.2 0.4 0.2 0.0 169.51
1984/85 0.6 98.7 0.3 04 0.1 978.73] 0.3 99.2 0.4 0.2 0.0 183.94
1985/86 05 98.7 0.3 04 0.1] 1,033.39 03 99.1 0.4 0.3 0.0 194.44
1986/87 0.6 98.6 0.3 05 0.1] 1,051.03 0.3 99.0 0.4 0.3 0.0 197.69
1987/88 0.6 98.6 0.3 05 0.1] 1,102.27] 03 99.0 0.4 0.3 0.0 207.34]
1988/89 0.6 98.5 0.3 05 0.1] 1,092.46] 03 98.9 0.4 0.4 0.0 205.52
1989/90 0.6 98.5 0.3 05 0.1] 1,163.73 0.3 98.9 0.3 0.4 0.0 218.97|
1990/91 0.6 98.6 0.3 05 0.1] 1,204.72] 03 98.9 0.3 0.4 0.0 226.73
1991/92 0.6 98.5 0.2 0.6 0.1] 1,186.45 04 98.9 0.3 0.4 0.0 223.24]
1992/93 0.6 98.5 0.2 05 0.1] 1,236.13 03 98.8 0.3 0.5 0.0 232.83]
1993/94 0.7 98.5 0.2 0.6 0.1] 1,234.53 04 98.7 0.3 0.6 0.0 232.60)
1994/95 0.6 98.5 0.2 0.6 0.1] 1,290.23 04 98.8 0.3 0.6] 0.0 243.12
1995/96 05 98.6 0.2 05 0.1] 1,402.86) 0.3 98.9 0.3 0.6 0.0 264.34]
1996/97 0.6 98.5 0.2 0.6 0.1] 1,448.40 04 98.8 0.3 0.6 0.0 272.85)
1997/98 0.6 98.6 0.2 0.6 0.1] 1,573.45 03 98.9 03 0.5 0.0 296.33]
1098/99 05 98.7 02 05 0.1} 1.739.50 0.3 99.0 02 05 00 327.73]
1999/00 05 98.7 0.2 0.6 0.1] 1,804.27] 03 98.9 0.2 0.6 0.0 340.03}
2000/01 05 98.6 0.2 0.6 0.1] 1,887.74 0.3 98.9 0.2 0.6 0.0 355.77|
2001/02 05 98.6 0.2 0.6 0.1] 1,978.68] 03 98.8 0.2 0.6 0.0 372.92
2002/03 05 98.6 0.2 0.6 0.0] 2,074.70] 0.3 98.8 0.2 0.6 0.0 391.02f
2003/04 05 98.6 0.2 0.7 0.0] 2,178.08] 03 98.8 0.2 0.7 0.0 410.514
2004/05 0.6 98.5 0.2 0.7 0.0] 2,289.76) 0.3 98.7 0.2 0.7 0.0 431.57|
2005/06 0.6 98.5 02 0.7 0.0] 2.410.84] 0.3 98.7 02 0.7 00 454.39
Co,
Co,

7.3.3 GHG

1981/82 1998/99 GDP 1,176 LE 2,683 LE

5.0 8.2

6.0 4.9 4.3
2.4 ( 7.3.11 )
Co, 4.5 Co, GDP 0.91
Co,
1.2
1.6
0, GDP
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7.3.11 GHG
( ) ( 100 EL) (CO, ) (
100 C0,)
Industry | Transport] Other | Electricy | Eneray Total Industry | Transport] Other | Electricy| Eneray | Total
1981/82 24,685 8,959 72,082 1254 10,779] 117,759 14.32 11.66) 6.92 11.37 2.14 46.42)
1982/83 26,669| 10,338 77454 1383 12,2278] 128,122 16.08, 1217 7.69 1385 2.63 52.424
1983/84 28382| 10,721 82,645 159| 13874| 137,218 16.92 1371 8.27 16.45 2.798 58.10]
1984/85 29460 10,785 83517 1748 16,177) 146,687 18.08, 14.86) 8.89 17.83 2.95 62.60]
1985/86 30984 11,475 92,8385 1992 15951| 153,287 17.12 15.70, 9.39 17.81 3.20 63.23]
1986/87 32480 12,003 97,114 2476 15344 159,417 19.22 15.95 9.89 19.69 3.02 67.78]
1987/88 34,740 12615 102,604 2645 14,945 167,549 19.94 16.73, 1012 21.64 3.01 71.44]
1988/89 37,077 13,233 106,984 2,809 15319 175,422 19.42 16.57 10.30 21.95 3.08 71.32)
1989/90 39446 12334 11395( 2977 15135 183,842 2152 17.67 10.26 2212 3.14 74.73]
1990/91 41668 12173| 118,104 3156 15544 190,645 22.05 18.33] 9.99 23.32 3.19 76.84]
1991/92 42,214 12417 120,519 3,298 15,824 194,268] 2232 18.05 9.24 24.27 3.06 76.93
1992/93 43248| 12913| 123,477 3410 16,077 199,125 21.20 18.96 8.93 2313 3.37 75.60]
1993/94 45105 13301| 128,264 3550 16,672 206,892 21.98 1892 8.2 2217 3.47 74.80]
1994/95 48,368 14072 133,723 3,763 16,688 216,614 22.83 19.79 8.49 2339 3.67 78.17]
1995/96 51,772| 14945 140,074 3962 16,683 227,443 24.08 2157 8.82 25.01 3.79 83.26)
1996/97 56,133| 16,200 147,093 4220 15854 239,500 25.08 22.25 9.14 26.73 3.77 86.98]
1997/98 60,869| 17,302 153,564 4469 16,948 253,153 26.72 2421 9.71 30.23 3.87 94.74]
1998/99 668351 183571 162 21( 48221 16067| 2682341 2554 2680 1023 3170 39 93 22!
1999/00 72,758, 19,288 169,634 5164 16,174 283,021 2693 27.80 10.52 3397 394 10314
2000/01 79,023| 20249 177,839 5527 16,239 298,877 2851 29.08 10.76 36.93 400 109.28
2001/02 85409| 21,171 185,89 5892 16373 314,736 30.31 3048 11.00, 40.18 407 11604
2002/03 91,978, 22,083 194,091 6,262 16,563 330,978 3245 31.96 11.24 43.69 414 12347
2003/04 98,808| 23016 202,634 6,644 16,715 347,817 34.89 33.56 11.49 4755 420 13168
2004/05 105,938 23987 211,629 7,040 16830 365,423 37.65 35.28 11.75 51.81 425 140.74
2005/06 113.39 250001 2211 7449] 16965 383959 4079 3715 1202 5649 43 15074
(1998/99)/(1981/82) 6.04 4.31 4.89 8.24 2.38 4.96 3.47 5.02 2.33 6.22 3.62 4.5]]
(2005/06)/(1998/99) 7.83 4,52 453 6.41] 0.78] 5.25 6.91 4,78 2.33 8.61] 1.21 6.31}
(2005/06)/(1981/82) 6.56 437 47 771 191 5.05 4 495 23 691 291 5.0
(Co, ) ( KCO,/MLE) ( ¢o, )
( Kt/MLE)
Industry | Transport] Other | Electricy | Eneray Total SOz NOx CHa N20 Cco NMVOC|
1981/82 0.580 1.301 0.096 9.065 0.200 0.394 1.66 157 35.6 3.2 6.5] 1.2
1982/83 0.603 1177 0.099] 10.017 0.214 0.409 1.77 1.59 355 3.3 6.3] 1.2
1983/84 0.596 1278 0.100] 10.310f 0.198 0423 1.78 1.67 36.6 3.4 6.6 1.2
1984/85 0.614 1.378 0.100] 10.202 0.182 0427 1.74, 1.69 36.9 3.4 6.7] 13
1985/86 0.553 1.368 0.101 8.940 0.201 0.412 157 157 36.4] 3.1 6.7] 1.3
1986/87 0.592 1.329 0.102 7.953 0.197 0425 1.67 1.58 36.7 3.2 6.6 1.2
1987/88 0.574 1.326 0.099 8182 0.201 0426 1.64] 158 36.6 3.2 6.6 1.2
1988/89 0524 1.252 0.096 7.813 0.201 0.407 150 150 35.0 3.0] 6.2] 1.2
1989/90 0.546 1433 0.090 7429 0.209 0.406 1.49 1.49 349 3.0 6.3 1.2
1990/91 0.529 1505 0.085 7.390 0.203 0.403 148 148 342 2.9 6.3] 1.2
1991/92 0.529 1.453 0.077 7.359 0.193 0.396 1.46 1.44] 33.0 2.9 6.1] 1.7
1992/93 0.490 1.469 0.072 6.784 0.210 0.380 125 141 321 2.7] 6.2 1.2
1993/94 0.487 1422 0.064 6.246 0.208 0.362 1.09 1.34] 305 2.5 6.0) 1.9
1994/95 0472 1.406 0.063 6.216 0.220 0.361 1.08 1.35 30.2 2.5 6.0 1.7
1995/96 0.465 1.444, 0.063 6.312 0.226 0.366 115 1.39 30.7 2.5 6.2 1.2
1996/97 0.447 1373 0.062 6.335 0.238 0.363 112 137 305 2.5 6.0 1.1
1997/98 0439 1.399 0.063 6.763 0.228 0.374 1.24] 143 313 2.6 6.2 1.2
1908/99 0382 1.460 0063 6574 0246 0366 117 143 316 2.5 6.5 1
1999/00 0.370 1441 0.062 6.578 0.242 0.364 1.09 1.40 311 2.5 6.4 1.2
2000/01 0.361 1436 0.061 6.681 0.246 0.366 1.08 1.40 30.8 2.4 6.3 1.2
2001/02 0.355 1.440 0.059 6.819 0.249 0.369 1.06 1.40 308 2.4 6.3 1.2
2002/03 0.353 1.447 0.058 6.976 0.250 0.373 1.05 141 30.8 2.4 6.3] 1.2
2003/04 0.353 1.458 0.057 7.157 0.251 0.379 1.05 142 30.8 2.4 6.3] 1.2
2004/05 0.355 1471 0.056 7.360 0.252 0.385 1.04 143 31.0 2.5 6.3 1.2
2005/06 0360 1485 0054 7584 0253 0393 104 145 312 2.5 6.3 12
Average Growth Rates
(1998/99)/(1981/82) -2.43 0.68} -2. -1.87 1.21 -0.43 -2.04] -0.55) -0.70] -1.39| -0.01 0.00}
(2005/06)/(1998/99) -0.85 0.25) -2.1 2,06 0.424 1.01 -1.66| 017 -0.19| -0.22 -0.45| -0.45
(2005/06)/(1981/82) -1.97 Q.55 2 -0.74 Q -0.0: -1.93] -0.34 -0.55) -1.05i -0.14 -01
Co, GDP 0.58(KtCO,/ LE ) 0.38
GDP 0.096 0.063 COo,
GDP 9.07 6.57 Co,
GDP 1.30 1.46 0.20 0.25
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7.3.12

Population CH, CcO NMVOC
1,000 (Kg/Cap) (Kg/Cap) (Kg/Cap) (Kg/Cap)
1981/82 42,024 1. .392 0 18.209 3.422
1982/83 43,024 1. 4.749 0 0. 18.626 3.499
1983/84 44,056 1. 5.197 0 0. 20.478 3.848
1984/85 45,130 1. 5.502 0 0. 21.687 4.076
1985/86 46,766 1. 5.146 0 0. 22.097 4.158
1986/87 48,439 1. 5.212 0 0. 21.698 4.081
1987/88 50,138 1. 5.282 0 0. 21.985 4.135
1988/89 51,307 1. 5.138 0 0. 21.293 4.006
1989/90 52,701 1. 5.186 0 0. 22.082 4.155
1990/91 54,437 1. 5.173 0 0. 22.131 4.165
1991/92 55,893 1. 5.022 0 0. 21.227 3.994
1992/93 57,331 1. 4.914 0 0. 21.561 4.061
1993/94 58,738 1. 4.731 0 0. 21.018 3.960
1994/95 60,138 1. 4.870 0 0. 21.454 4.043
1995/96 61,520 1. 5.135 0 0. 22.803 4.297
1996/97 62,886 1. 5.233 0 0. 23.032 4.339
1997/98 64,263 1. 5.646 0 0. 24.485 4.611
1998/99 65,637 1. 5.837 0 0. 26.502 4.993
1999/00 67,015 1. 5.926 0 0. 26.923 5.074
2000/01 68,422 1. 6.112 0 0. 27.590 5.200
2001/02 69,859 1. 6.315 0 0. 28.324 5.338
2002/03 71,326 1. 6.533 0 0. 29.087 5.482
2003/04 72,824 1. 6.770 0 0. 29.909 5.637
2004/05 74,353 1. 7.028 0 0. 30.796 5.804
2005/06 75,915 1. 7.309 0 0. 31.757 5.985
Average Growth Rates
(1998/99)/(1981/82) 2.66 1.69 2.23 2.25
(2005/06)/(1998/99) 2.10 3.26 2.62 2.62
(2005/06)/(1981/82) 2.49 2.14 2.34 2.36
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