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1) NE : 83T S0l A7

o 87 &4 (Bco-efficiency) & #7xtge] <lz}el L1E 2=

7) $i8) AHgdel W dehte Row

- AAET o3 24" BHoAEAL = WS ALHGDP) 3 o
Hgo2d F84S =3 (GDP/ 3449 E4)
# ZLE: World Business Council for Sustainable Development{WBCSD)

- FEE WBCSDS] 87 x84 Mol g FZe AA T a8

ARE vusz g

°© BAAEHL AANFORRE AP gs= ZAHAE & 9]
= 874 A F(Environmental Indicators to measure decoupling of
environmental pressure from economic growth)® gl 4 gl
=H, °l 29 ‘De-coupling Indicators’ = gt

# De-coupling® ¥+= 20019 59¢ OECD AL 73 oA U= ;1A
“d Henvironmental performance)® Z#8 2 ¢ = AR e 2o
T2 OECD: AX 7hde H4sid De-coupling Indicators®] 7232
A A)

= De-coupling2 BA447 #3848 2299 BANN =4 =
AE 0, o]t WERL GDHP Y¥EH H2gozH
BAGZERE Y FAYY Y AP e 24g = oy

= Decoupling Indicators® A4 ge] g2 AA @ B F(sectors)
TEAAY A&s ¢l Yrg Bz ded, w3 Fg4
BAAR T35 FTHLAE 9F $L44S AU ETFEA9 7
g Ad

- ‘Strong decoupling’ : GDP 43 & H]3j 87429 wagol



‘Weak decoupling’ : GDP A&l &) #4249 slEgol
Fol AAANR Lo HAHLE AL AHoE, 4F €Y,
AT QiR &5 L AdAY A EF] Fr1&E GDP 43
Eol v& =4 YEu J&F

2) B2 - AAF = dF o3 niw

[0 AA(Economy)®t 7 24 (environmental factors)ite &=

L] A

o AAZEL Y& AHed A 849 = AJ m1991d Y

-~ E9ge] AL FHAAA o4 Fe Fleo] 1991dl wste] 1999
o] AAH g FAsIE FAY
ol AAAAE F7tgel HlE RAAE 3459 FUE

Mg, DA ETE(e] s o) R
& Beolu, 17 A 4w, &54

& FEAY

weld @#To) A FL AAAZES BAYGH A% 2
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% %3 Use of environmental factors for economic purposes 3=

- g AAVTURY L A ouBTL AE FAME
AT
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4. 78 k9 A%
o E2AE APFAN dedt dolbe) EAY 2 ng =9

- E X o] &(Built up and traffic area)
- G EAol-g Hoo i MALe AES "ol e}
EdFo HE Fx o2 o HolHE AIESINZE &

- SAYR A5
C BFY FAY 3T L AFEF Aot gL, ol A
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© 2001d 8¢ WAdAN ML F-EFY A G2 FAAA
A T B e gt e Anm@s 220 99
ov, FF ol BF FH9) WaNo| A7) YL

- ol me FIFL EAEA A HRAAANY AQDH EY
Pl A F=e) 843 AAY Hm 2Me B Z2AER $
3712 e
- EZ2AE £330 2o

1) UN® ‘NEW SEEA 2000(System of Environmental Economic
Accounts 2000’14 Anstzm Y= ML sigo s gHaeA
Aol B FAY vLE Eao

il

2) G A e BALYE BAsE A9

°© BAZAT SNEACY FAYA gz, oAl A THA A
= WFHE w2 dxAA AA F2 AAYZA EAH
A AEFFAF7HY @219 FAN ] e 8R4 Ml al =

Wy F88 5 gle
[] A=
o FBAARE oln] FHHoz wysm A= SAIAAAAA
(German Economic Environmetal Accounts, GEEA)®] 8 AR
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[J ¥4 (Analysis)
o #4717 1 1991~1999

o BAYR
- dvtEQl FAgA ¥n
- GDP, IAARAE, &AL F
- 333 (GDP/BAYEAR) ¥l
HAGAAE: AR, £ ALEH, oL WEF, A
3 7h2(o|AtE 3, AA4EE), HIE, EXNE(FH B/ =
Z2ol-&)

~ A AFZ(Economic structure}?} 8419 v
Areide] wEl SAGFAT (AN AALE, FAE, o iEEr
4 HE {730, EA0lL §) 4
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< A4 2 gAA/A A >
Specification Units 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Production factors

Primary Energy consumption ' Petajoule
Water extraction from namre Millm3
Greenhouse gases Mill1
thereof: carbondioxide Milli
Acidification gases Millt
Water disposal inlo nalure Mill.m3
therof: waste water Mill.m3
Built up end traffic area Km2
Hours worked Millhrs.

Capital consumption (at 1995 prices) | Bil.§
Memorandum item:
Gross domestic product (at 1995| BilL$
prices)
Production factors(1991 respectivély 1993=100)
Primary Energy consumption -
Water extraction from nature -
Greenhouse gases -
thereof: carbondioxide -
Acidification gases -
Water disposal imto nature -
therof: wasle water -
Built up and traffic area -
Hours worked -
Capital consumption (s 1995 prices)

GDP in relation to prodaction factors{1991 respectively

Primary Energy consumption -
o E 1593=100)

Water extraction from nature -
Greenhowse gases -
thereof: carbondioxide -
Acidification gases -
Water disposal imte nature -
therof: waste water -
Built up and traffic area -
Hours worked .
Capital consumption {(at 1995 prices)}

i < UN9 2000 83 AAA(SEEA) A% 549 8444
AR AA >



1. UN SEEA 2000

[] SEEAS| &4 ¥#73

o FAZA AT 9L 1972d FrEFH Y BN YA FA”
g} %9 29 23 oF A AAAHQ #dAE FAHNS

- EA”ozE 19929 B 4 AA AL oM &FH% B

ARFZel TN zEEojor At 44 “A{sted A

(sustainable development)” 7Hde] 2+ o 874 € HAHH9
F8 mE|Ateke| HUL

L

# AZ7bE

a SEEAT=

Wy v qdeg Y. E FFANE ¢ e vHA &4L

2 gomA "HAYY J.E FHFANAE T
A "(sustainable development is development that
meets the needs of the present without
compromising the ability of future generations to

meet their own needs, A ABA/NTH A3, 1987

A3 AR EgE AAozs AN FA s

= A9 592 9@ N2AES B4 A5 AT 98

[1 SEEA<] &3 aA

o SEEAY AAGAE SNAY Adz AAE HFA4e=z 3
7t 570 @AY WHoE FAH UF
= SEEAY A (29 1 #&3)

- HAl

v
A7

. SEEAY] A AAZ SNAS F5 2 A EAAA A4t

A& AFHCEE, €%, EA T w4 4470
oz #7EF #HEd 4AE2FE Ve

o] FF 2 AEH HFTE AGAAAAN F
flow 2 stocks SNA #AA HelAH ¥

B
(g~



- WAW : AAREN JAA BAHE 2gMEFE U
2UBAAAA AAALLAE YHRE AAR4
AR 24 |

- WA AQAAe F9F A9 AN gl g2 AL
Nee 2AE7 A% 34A WAY o9,
oeld WA ARE BHZAATE] 449

—:

1) SNA MEFALAA  ErHHA 2% A BH7PE (market

valuation)

2) AdAHEe dAeESE A7 A 48 vES FR%E /A
H] £ 3 7} (maintenance valuation)

3) Ao RRE AFHE A= SHNAE FAHS] HE HHA
7} Y (contingent & related demand-side valuations)

- WZAV: SNAS] AAEFE BetA e
LAY ANEE
A7 AZEE FH Auizs 8739 AFY 53 2L
@AM 2E AABA Y JUABFOR HF

- {4 YA A ALEFe HALGESFEA T Version M
|

o 4 - AAAAYA SEEAZF F5HE AANAARY F4 2 A4
ZE F9 FrHE 4 IUAAZ B4 ® 5 A HY oE5H
2L HAAYH Hgd ALd 5+ S

- A A A A (Fisical policy)

- 3 A 1 Al(Environmental regulations)

- Adol& A7 (Resource Use Management)

~ 373 A (Environmental policy)

- $74 91¥ =4 (Environmental Damage Control)



<aAg 1> BFAAZZAA(SEEA)) A GA

FAAA
SEEA
ZUAZHA 5 3352
SNA) WATAYE 11 ©mae (FDES, FISD
BE || 2am ne et
. I N el B i 2
version I Heg
é versionl¥
version I !
H (D)SNA
AN e
®T3-34 | 2y
FPEFE |
version ¥ 24
' AP -
' AHES
2422 EA 1 T NEHE EA
version & 4E
SNaY AFH MY HYe 223

=23 |AEAZ(UNSD), System of Environmental and Economic
Accounts, 1999



2. 549 ERFAAAR AA

o Hd¢ FFARL 0UY WREH AT AzEgon, ogdn
e FHHoz UHYD AL

- a9 $AAAAR AAL UN B7273A AR (SEEA) AA
e F4an Qe

o =U BAAAGAMAL 48 (Pressure)-2FE(State)-2H2(Response)
AA w2t 57 2 gde2 BRIz gL
= 549 FAAZAAAAY 99 (28 2 IAR)

- <AYPEY 1> FAAZFoE YAHE riegE4d, dF5, ¥
718 T d8d 8¢ 24 ¢ oA 3F AA(Material and
Energy Flow Accounting) ¢

- <AYFY 2> EXelLo2 A% F3 o (immaterial) 374 4H
3 BHEE AFJLZR, o8 HAME AYFRAA2HA(GIS)o) WY
234 $dog o]y

- <AY949Y 3> #FMEH B3F E A2 F(physical indicators)
Z2 ULy AAel AE A7 FY

- EZ| 7 #(landscape)¥ ) A 2 ¥ (ecosystem)] §4¢e A ¥
of #3 AA
« 71k 7], e B3 4 AGA 2" #E a7

- <FAY9Y £ BHLYPA L NATA) BAY BABEA
AR BRGY HAL JANAY A AAY 2 @
AA g 4y 499

- <AY9Y 5= 99 T= Jed @

!

L3 £ EEHHE FHE57)
Aote] L2 HE ¥R S AEdE A

2 A4 97 F4

[o o}z‘,



o A 994 AA FAAAAA AYE FARA ol FoAA ¥
glon, gt d GG Fge] o|FoAAR U=

<P 2> =d9 FAAHAAAAL 499
3+ = (Pressure) A (State) w2 (Response)

=YY 2 2e1ge 3 YA 5

<AYd9d 1 > 4 2 dyA sFAPMEFA : Material and
Energy Flow Accounting)

o MEFA® #4 AL AAGTS st Hag AdAd, 948
59 2943 AAES gHA THsE WredEd, A5 W
718 B9 AT #AE Fobahr] 48 AARY

- MEFA: $9 d34%9 34 € 8349 +9¢ 98 7124
g A3 Y&

- A2 “AL 715 A A FA(sustainable development policy)”



29e 9% xR AH quUx], A, EXAL, &5AE
Y Abgd] W& ogE4de] dAF¥ WIE IUAASY GDP,
ZnRAREA 9 98 T3 ¥ - B4

o MEFAS F&

- MEFAE ZAEFE Y, 7HA), L9242 34

5 A{Input) = 2+& (Output)

0 U (domestic) o HWEF

- 9 8 (materials) - grlegdEd
- §(water) AAEgFs = - W7 E

- o A (energy) - HF

- EA - EX e} At

o MEFA®] &8 3RAYCE d7|@AA, #4A3, #7144,
Sol don, g0dy 2REEH AFEH Bdel AFes ¥4 FAA4
HA =

- I GAAL dulA ALEE (4, O, FE, 2R-)d ot
AL LHEE MEF AA
- o7l dAAR AL SANME VEFHLR dquR] AHEF R
duix FFE LFEQD WEAT7E 28
- 2EED HEFE BAEAERTLYE: o gEL, H|, o}
Ak, sk AAIE, o3, AAgRTEE 34

- 2AARE 59 AA $FAEBARES, FTAEF, ARS, 3
2% 5)e FY6l UE AALEY A5 MES 44
L Zga 5F AU 59 BoAAE SAAAAD AFAR
ez ogsatd Agetn R Hel W, 5o FAAH
& FRAAARH AFARE QAR AP U
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History of Quality Management
at KNSO

e Study on Quality Management at NSO
launched : May 1999

e A taskforce at Planning Division
— Collect relevant references
— Examine the previous examples of other NSis
— Train staffs as quality evaluators




Quality Assessment Framework

e Not easy to measure the status of statistics quality
- Need of a standardized scale

e Several previous instances for such a case
— Quality Guidelines (Statistics Canada), European
Foundation for Quality Management(ESS}, Quality

Assessment Framework (IMF) & Statistical Quality
Checklist {ONS UK)

e A draft of quality assessment framework (late 2000)
- Experimental application
« Consumer Price Index, Economically Active Population Survey
— Finding of some problems
« Make indicators easy to measure
» Objectivity & comparability of assessment results

The Statistical Quality Seminar 2000

e The Statistical Quality Seminar held in Korea
— Cosponsored by IMF & KNSO

— 45 experts from 8 countries & 7 international
organizations

s Exchanged expertise and experiences in
statistical quality assessment and improvement
- Quality dimensions
- Soclal and political context by statistical organizations.
—- Natlonal experiences in quality management
» Trial version of quality framework of KNSO introduced




A Fact-Finding Survey of Official Statistics

o KNSO experienced difficulties in late 2001

~ Due to accidental mistake of making figures in a press
release

e Take this opportunity to examine the quality status of
official statistics in Korea
- 227 individual statistics by 28 government agencies
- Experimental survey & User satisfaction survey

¢ Findings
- Necessity of quality improvement
— Some requirements from main users

Regulations for Quality Management

e Need to establish regulations in order to push
forward with quality management

— Smoother cooperation between quality evaluators & the
division of target statistics

¢ Rules for executing quality management and for
checking faults of statistical publications
— Being effective on only the statistics by KNSO




Organize an Independent QM Team

¢ Nature of assessment
~ NSO staff being unwilling to assess statistics
- Burden on relevant persons

e Organization of a special QM team (July 2002)
- Under direct control of the commissioner of KNSO
- Current Commissioner of KNSO(Dr. Jong-Nam OH)
» Quality management as his main achievements
« Show his strong will for quality management of KNSO

« Define ‘the concept of guality’ as fitness for use’
- Same definition as the international organizations & NSis

e Group of 10 persons
— 4 regular staff for planning & evaluation
— 3 persons for checking errors of released data
- 3 persons for monitoring field surveys

Statistical Quality Committee

¢ Functions
— Advise in quality evaluation process
— Analyze results of the evaluation
- Lead to quality improvement of statistics

e 16 members
- External experts(13 members) & internal directors(3
members)
— External experts

» Usually working in universities, research institutes
& survey companies




Basic Strategies of QM

e Settlement of Quality Management System

- Efforts in establishing work system for individual steps,
improving the procedures & making documentation of
methadology in detail,

e Development of quality assessment indicators
— Easy to measure guality of statistics

— Show the future course of quality improvement by
assessment resuits

e Campaigns for publicize quality management
- Untamiliar with the term “statistics quality”
— Need to further publicity activities on quality management

s Curriculum of the Statistical Training Center, a textbook,
guidelines & brochure




¢ Collaboration for quality management: users,
producers and evaluators

e Effective feedback of assessment results
— Show future direction of quality improvement
- lmportant to reflect the result of diagnosis in future plan

e Laws, ordinances or regulations for QM
~ To continuously develop the quality management system
— Roles and responsibility for quality management

e Training quality evaluators at KNSO
- train staff in methodology of quality work

- Relevant conferences, workshop, mid-term training program
and work experience at a certain international institutes

Development of Quality Assessment
Framework




Quality Dimension

e Develop quality assessment framework

- Environmental situations in process of statistical
production

e Quality dimensions
— accuracy, timeliness, relevance, accessibility,
comparability
& efficiency

o Classify into 8 areas of statistical production

1) Survey planing, 2) Sampling, 3) Questionnaire design
4) Management of interviewers, 5) Field survey

6) Data compilation & analysis, 7) Data release, 8) Data
distribution

Indicators by Quality Dimensions and Procedures

Data Production Procedure
Totzl | Survey | Sampling Questio nage| Field | Data Data | Data
planing nnalre |ment of| survey kompila] release Idiatribut
Quality design [ntervie tion & lon
dimensions wer IAnalysl|
s
48 9 3 s 4 & ]
Accuracy | 25 3 4 5 3 5 3 1
Timeliness | 4 1 = 3 -
Relevance | 3 3 - - . -
Acceasibiiity] 10 1 2 - 2 5
Comparabitity] 3 - - - - 1 2
Efficlency | 3 1 1 3 1




Survey Planing

Purpose of survey clearly defined

Processes of data production are systematically documented
Concepts, definitions & scheme based on international criteria
Budget is properly allocated

Requirements of users recognized and reflected to future plan
Survey planners gualified with relevant knowledge of the statistics
Planners fully recognize amount of field work

Revision of survey follows a regular & transparent schedule

Sampling

Target population of survey defined precisely

Adequate sampling method used to estimate population
Sample of survey properly maintained

Sample size is reasonable

Register of sample house/establishment regularly updated
Standard error of survey results open to the public

Sampling method & pi'ocess open to the public




Management of Interviewers

e [nterviewers trained by systematic & sufficient programs

+ Interviewers regularly trained

e Measuring interviewers’ knowledge level of survey

Field Survey

+ Field survey systematically managed
e Actual situation of field survey method well recognized
e Problems in the field imely solved
- All interviewers share know-how or knowledge of solutions
s Audit system of field survey
— Examine interviewers' fulfiliment in field survey

s Guidelines for non-response or long-absence




Data Compilation and analysis

Survey planner recognizes & analyzes non-response

Results of survey adequately edited at every step of survey

In case of estimating, estimation method open to the public

Comparable with relevant or existing statistics

Data Release

» Pre-checking system of publications prior to making public
e Provides users with sufficient explanation or helps

» Proper timing of publication

» Al the users are able to use data at the same time

s Schedule of data release announced in advance

s Data release is punctual in keeping schedule announced




Data Distribution

]

Resuits in various media : Internet, publications, database, etc.
Users access database conveniently and promptly

Time lag from the data release to database is adequate
Reasons for unreleased survey items, if any

Internationally comparable.

Time-serial data available
- Substance of change In time-serial data open to publlc

Users are able to use raw data
Confidentiality of respondents fully protected

Contact information for users’ inquiries provided

Quality Assessment Process




Target Statistics for Assessment

e Every 3 years for 40 each regular survey

~ Special plans for the long-term or temporary surveys,

corresponding to the survey conduction

¢ 12 surveys are selected in 2002

Quality Assessment Process

e 5 areas

1) Data production procedures

2) Monitoring Field survey

3) Checking errors of released data
4) Efforts for quality improvement

5) Users satisfaction survey




Data Production Procedures

e Evaluate the production procedures
- Using assessment indicators

- 3 steps
« Self-assessment by division of target statistics
« Review of result of self-assessment by QM team
» Re-assessment by external experts of Quality
Committee

- Self-assessment questionnaire

Monitoring Field Survey

e Examine status of field survey
- By telephoning respondents
- Just after interviewers finished data collection

e ltems
— Actual state of interviewing
— Time-lag of interviews
- Respondent’s requirement
- Accuracy of a certain item responded




Checking Errors of Released Data

Accuracy of data

Timeliness of data release (time-serial data)

Structural consistency of publications

o User's convenience

Efforts for Quality Improvement

¢ Annual plan established every early year

- including quality improvement for each statistics

» Examine achievement of improvement planned




User satisfaction survey

e Recognize main users of target statistics
— Selected from lists from various distributing points

— Libraries, reading rooms, civil affairs offices,
governmental book centers & web services

e Survey via multi-methods
— Telephone, post mail, email-survey system, face-to-face

e Questionnaire
— Accuracy of data, adequacy & convenience of data use

Results of Assessment

e 1st draft of quality assessment from 5 areas
- Forwarded to divisions of target statistics
— Good reasons for a certain item reflected in 2nd draft

e 3rd draft be subject to pass in Statistical Quality
Committee

e Final report be presented at executives meeting
- Lead the divisions to improve quality of statistics
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User satisfaction survey

e Recognize main users of target statistics
— Selected from lists from various distributing points

— Libraries, reading rooms, civil affairs offices,
governmental book centers & web services

e Survey via multi-methods
— Telephone, post mail, email-survey system, face-to-face

¢ Questionnaire
— Accuracy of data, adequacy & convenience of data use

Results of Assessment

o 1st draft of quality assessment from 5 areas
— Forwarded to divisions of target statistics
— Good reasons for a certain item reflected in 2nd draft

e 3rd draft be subject to pass in Statistical Quality
Committee

e Final report be presented at executives meeting
- Lead the divisions to improve quality of statistics
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Feedback of Assessment Resiults

¢ Feedback of Quality Assessment Results
— Lead divisions to improve the quality of data
— Final report transferred to divisions
+ Improvement plan should be established
— QM team watch progress of quality improvement

« until improvement for one's shortcomings are completed

Conclusions

® Quality management pian of KNSO (2002-2004)
_ Starting first year of the regular assessment system in 2002

— At present, the quality assessment processes for 12 statistics
in five assessment areas are simultanecusly under way

» Due to the nature of assessment
- Divisions of target statistics is unwilling to be examined
- Lead the relevant staff to cooperate QM process
» an educational book ‘Understanding the statistical quality
management’
» a brochure ‘Why the quality assessmemt?’

e Still many difficulties in quality assessment framework,
assessment processing & feedback of assessment results
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Conclusions

1. The history of quality management at KNSO

The quality management at NSO was launched May 1999, without any leading study in
Korea. A taskforce team was organized at Statistical Planing Division in order to collect
relevant references and examine the previous examples of other national statistical
offices. Base on the results of the studies, several systems have been introduced or
developed by the staff of the team, as followed.

Quality assessment framework

It is not easy job to measure the status of statistics quality. In order to recognize the
quality of individual statistics, a standardized scale should be devised. Regarding an
assessment scale, several previous instances for such a case was examined, such as
Quality Guidelines by Statistics Canada, quality framework by IMF, Statistical Quality
Checklist by ONS UK and so on. In late 2000, a draft of quality assessment framework
was developed, which was experimentally applied to measure the quality of Consumer
Price Index and Economic Activity Population Survey (Labour Force Survey). From the
trial assessment, some problems to be solved were found. First, we need to make
indicators easy to measure. Second, the objectivity and comparability of the assessment
results.
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A fact-finding survey of official statisties

In the last year, the KNSQ experienced some difficulties due to accidental mistake of
making figures in a press release. So, we decide to take this opportunity to examine the
quality status of 227 official statistics, which are produced by about 28 government
agencies. The questionnaire for the survey included some questions from the assessment
indicators above. We also carried out the user satisfaction survey for each statistics by a
marketing research company. The items for this survey were based on the quality
assessment framework of the KNSO. As the results of these surveys showed us the
necessity for quality improvement and more requirements of the main users of statistics,

we have examined the best way for them.

The Statistical Quality Seminar 2000

The Statistical Quality Seminar was held in Jeju Island, Korea, which was cosponsored
by the International Monetary Fund and KNSO. In the seminar, 45 experts from eight
countries and seven international organizattons participated and exchanged their
expertise and experiences in statistical quality assessment and improvement as the
theme of the seminar. It may be concerned not only with the various dimensions of the
quality of statistical outputs, but also with the broader social and political context by the
statistical organizations. In the section of national experiences in quality management,
the trial version of quality framework was introduced by the former manager of
Statistical Planning Division.

Regulations for quality management

It may be necessary to establish regulations in order to push forward with quality
management. The regulations can be used for the more smooth cooperation between
quality the evaluators and the target staff of statistics.

Accordingly, both rules for executing quality management and for checking faults of
statistical publications have been established and announced. These two regulations

would be still effective in only the statistics by KNSQ.

Organization of an independent team for quality management
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Since 1999, the year in which the quality activity was launched, it has not been easy to
maintain independence of quality work. Due to the nature of assessment, the staff being
responsible for the target statistics may respond unwillingly to the assessment programs.
Moreover, quality evaluation job could be a burden on the relevant persons as extra
work such as filling the self-assessment forms out, interviewing with the evaluators and

50 On.

Finally, in July this year, the team for quality management was separated from any
divisions and became a special organization being under direct control of the
Commissioner of KNSO. The current commissioner, Dr. Jong-Nam OH has became
interested in quality management work as a chief goal of his achievement. The
organization of an independent team has also shown his strong will for quality
management of KNSO. He defines “the concept of quality” as “fimess for use”, the
same as that understood by the CEOs of the international statistical organizations such
as OECD, as well as the most national statistical institutes,

Ten persons were arranged at the team, including four regular staff, three persons for
checking faults of release data and three for monitoring the field surveys.

An advisory committee for quality management of statistics
It was regulated to form an adversary committee for the quality management, in which
provides the team with advice in planing quality evaluation, analyzing the results of the

evaluation and leading to quality improvement of statistics. It consists of mostly
outsiders, who usually work for universities, research institutes and survey companies.

2. The basic strategies of quality management team

Since the quality management team became directly belong to the commissioner, the

seven basic strategies have been set up as followed.

Settlement of quality evaluation system

In order to set up the quality evaluation processes, the staffs have made efforts in
establishing work system for individual steps, improving the procedures and making
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documentation of the methodology in detail.
Development of quality assessment indicators

The quality assessment indicators of KNSO has been developed, considering that the
indicators should be easy to measure the quality of statistics and the results of
assessment should show the future course of quality improvement.

Collaboration of three parts of quality management: users, producers and
evaluators

The results of quality assessment should be reliable. In order to raise reliability of
assessment results, we would lead the producers as well as the users of statistics to
patticipate in evaluation procedures of the quality management team.

Campaigns of publicity for quality management

Most of member of KNSO should be unfamiliar with the term “statistics quality”. We
need to further publicity activities on quality management, such as an education course
in the cumriculum of The Statistical Training Center, a textbook, guidelines and a

brochure.

Effective feedback of assessment results

The results of quality assessment should show the future direction of quality
improvement of the statistics by KNSO. It is very important to reflect the result of
diagnosis of quality status in the future plan.

Any laws, ordinances or regulations for data quality management

In order to continuously develop the gquality management system, the roles and
responsibility for the quality management should be specified in the laws and
ordinances.

Training the quality evaluators at KNSO

The staff of the quality management team have not been trained in methodology of
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quality work. The staff training may include participation in the relevant conferences,
workshop, mid-term training program and work experience at a certain international
institutes.

3. Development of a framework of quality assessment
Quality dimension

KNOS have developed a framework of quality assessment, considering several
environmental situations in the process of statistical production such as the methods and
stricture of budget system, field survey, interviewing method and personal training
system. The experiences of other NSOs and relevant statistical institutes have also been

a great help to us in designing the framework.

Firstly, six quality dimensions are considered as suitable for our quality framework.
They are 1) accuracy, 2) timeliness, 3) relevance, 4) accessibility, 5) comparability and
6) efficiency. As the term ‘dimension’ may not be familiar with daily work at KNSO,
we have classified the assessment indicators into eight areas of the statistical
production: survey planing, sampling, question design, management of interviewers,
field survey, data compilation and data release. Table 1 shows the indicators by data

production process in relation to quality dimensions.

Table 1 Assessment indicators by quality dimension and procedures

Data production procedures
Quality Total | Survey |samplingQuestion [Interview| Field Data Data Data

dimension planing naire ers survey | compile | release distributt

design [managem and on
ent analyze

48 9 7 5 3 5 4 & g
Accuracy 25 3 4 3 3 5 3 I 1
Timeliness 4 1 - - - - 3 -
Relevance 3 3 = - = - = = -
Accessihility | 10 1 2 - - - - 2 5
Comparability| 3 = - = 3 7 1 - 2
Efficiency 3 1 1 - - - - - 1

Assessment indicators

Statistical production procedures are assessed based on the 48 quality assessment
indicators. The assessment consists of three steps, including self-assessment by the data
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production division, review of the results of self-assessment by the quality management
and re-assessment by the external experts. The external experts are the members of the
Statistical Quality Committee, which was organized in 2001, with 13 external experts
and 3 internal managers for consulting and inquiring the quality management process at
KNSO. The chairperson of the committee was also selected among the external experts.

Assessment indicators consist of 48 factors, which are able to influence on the quality of
statistical results. They should be measurable, objective and practical. They are assessed
using five levels of scale. The indicators by data production procedures are as the

followings.
1) Survey planing

- The purpose of the survey is clearly defined.

- Processes of data production are systematically documented in order that the new
staff is able to start to work without a temporary vacuum due to personnel
transfers.

- The concepts, definitions and scheme in the survey are based on international
criteria or regulations.

- The budget is properly allocated for producing the statistics.

- The requircments of main users of the statistics are recognized and reflected to
the future survey planing.

- The survey planners are qualified with the survey relevant knowledge via training,
workshop or educational system.

- The planners fully recognize the amount of field of the survey.

- The revision of the survey follows a regular and transparent schedule,

2) Sampling

- The target population of the survey is precisely defined.

- Anadequate sampling method is used to estimate the population.

- A certain level of the sample of the survey is properly maintained.

- The sample size is reasonable for the purpose, budget and analyzing scope of the
survey.

- The register of sample house/establishment is regularly updated.

- The standard error of the survey results is open to the public,
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- The sampling method and process is open to the public.
3) Questionnaire design

- Wording in the questionnaire is easy to understand and the array of the questions
is logical and natural.

- In case of self-interviewing survey, the respondents are provided with enough
explanation for filling the questionnaire out,

- If there is change of item in a questionnaire, the pretest or pilot survey has been
conducted.

- The questionnaire or the key-entry program is designed user-friendly.

- The interviewer’s guidelines provide the interviewers with the ways of filling in
the questionnaire, duties in the field, terminology explanation and so on.

4) Interviewers management

- The interviewers are trained by systematic and sufficient programs.
- The interviewers are trained regularty.
- There is a system for measuring the interviewers’ knowledge level in the survey.

5) Field survey

- The ficld survey is systematically managed by a regular program.

- The actual condition of field survey method is well recognized.

-  When any problems occur in the filed, they are timely solved. Moreover, the
interviewers are able to share know-how or knowledge of solving the problems.

- There is an audit system of the field survey in which the interviewers’ fulfillment
in the survey is examined.

- There is guidelines for non-response or long-absence in the filed.

6) Data editing and analysis
- The survey planner recognizes and analyzes the non-response in the survey.
- The results of the survey are adequately edited from the field survey to data

release.
- In case of estimating the target population, the estimation method is open to the
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surveys. For the long-term or temporary surveys, separate plans would be established
corresponding to the survey conduction. For this year, 12 surveys were selected as the

target surveys.
Quality assessment process

The quality assessment process is divided into five areas: 1) the data production
procedures, 2) the field survey, 3) publications, 4) efforts for quality improvement and
5) users satisfaction survey. The result of assessment is made by considering all the

factors of each area.
1) Assessment of data production procedures

The quality of data production procedures is evaluated using the framework of
assessment indicators. We have three steps for procedure assessment: self-assessment
by the division being responsible for the target statistics, review of the result of self-
assessment, re-assessment by the external experts of the quality management committee.

The self-assessment questionnaire is attached as an index.

2) Monitoring the field survey

The status of the field survey is examined by telephoning the respondents, just after the
interviewers have finished the data collection. When the monitor staff call the sampled
respondents, the actual state of interviewing, the time-lag of interviews, the
respondent’s requirement and the accuracy of a certain item are inquired.

3) Checking errors of the statistical publications

The publications of the target statistics are inspected based on the points such as
accuracy of data, timeliness of data release (time serial data), structural consistancy of
publications, user’s convenience, etc.

4) User satisfaction survey

The user satisfaction survey is also carried out for the main users of the target statistics.
The main users are selected from the lists from various distributing points of statistics,
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such as libraries, reading rooms, civil affairs offices, governmental book centers and
web services. The survey is conducted via multi-methods such as telephones, post mail,
email-survey system or face-to-face depending on the interviewee’s situation. The
questionnaire inclides the inquiries about user’s satisfaction with accuracy of data,

adequacy and convenience of data use.
5) Assessment of efforts at quality improvement

The annual plan is established every early year, including quality improvement for each
statistics. What extent of achievement of the improvement planned is evaluated.

The results of each assessment areas are put together to make a draft of quality
assessment report. The draft would be forwarded to the divisions who are responsible
for the target statistics. If the division’s opinions have good reason for a certain items,
they are reflected in the second draft. The second draft would be subject to the decision
of the statistical quality committee. The final report would be presented at an executive

members meeting,
5. Feedback of assessment results

There must be no use without feedback of the results of quality assessment. In order to
lead the division of the target statistics to improve the quality of data, the final report
would be transferred to the divisions in which an improvement plan should be
established. Since then, the quality management team may examine the progress of
quality improvement in relevant statistics until the improvement for one's shortcomings

is completed.
Conclusions

According to the quality management plan of KNSO (2002-2004), we have started the
first year of the regular assessment system. At present, the quality assessment processes
for 12 statistics in five assessment areas have been simultaneously under way.

Due to the nature of assessment, the staff responsible for the target statistics is unwilling

to be examined. To lead the relevant staff to cooperate the quality assessment process,
an educational book titled ‘Understanding the statistical quality management’ and a
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brochure titled ‘Why the quality assessment?’ were published.
Although we have prepared for about four years to introduce the new system for the

quality management at KNSO, we have still several difficulties in setting up the quality

assessment framework, assessment processing and feedback of the assessment results.
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Questions at Korea-Germany Cooperation Meeting

1. Methodology of Measuring and Improving Data Quality by the GSS(M) Task Force
on Non-sampling Error

2. Current statistical quality checklist of ONS

Who is responsible for making checklist for statistical quality assessment?
Whether checklist is made for individual statistics or for whole the statistics
produced by DESTATIS

3. Organization for quality assessment (permanent or provisional)

I am asking about organization. In 1998, KNSO decided to start quality work in
order to check the quality in field survey, data processing, analyzing and
distributing the results and improve/develop the statistics quality. We introduced
quality assessment system April 1999. a team for quality assessment was
established in Planning Division, Statistical Planning Bureau. We defined the
range of duty of the team as collecting information of assessment indicators and
methods, selecting target statistics among statistics produced by KINSO, deciding
assessment indicators, carrying out user satisfaction surveys and assessing data
quality. Nowadays we have 10 persons including four regular workers, three
inspectors on published reports and three monitors on field surveys. How has
SCB managed this matter? Would you explain us about the team being
responsible for data quality management?

What the level of knowledge and experience in quality management of the team?
I asking whether the team has been operated as permanent or temporary. If the
team is permanent organization, what organization this team belongs to?

4. Manpower supply for the team of data quality management

As I understand, each member of the quality team should have been trained or
educated with knowledge of this area. How does SCB supply manpower for the
team of data quality management.

Is there any special employment for the quality work at SCB?

I wonder whether any training course for quality assessment for statistical matters
as curriculum or special program at university or institutes?

As I understand, in Korea, there are a few expeﬁs who has been educated and
trained in the area of statistics quality. What is the situation in Sweden?
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5. User satisfaction surveys

6. Monitoring the field survey or the interviewers

In Korea, we plan to spot check the field survey conducted by the interviewers of
face-to-face interviewing. Which surveys have you experienced to monitor the
situation of the field survey?

As we understand, you have system of auditing of local price collection and
monthly processing. Would you explain us the detailed methods of auditing.

7. Quality assessment indicators and weights for each indicator.

According to Director Lee’s paper, we have made a pilot assessment indicators as
attached file.
Please show us some quality assessment indicators and weight for each indicator,

I mean the most current one.

10. Any laws, ordinances or regulations for data quality management

Since KNSO started to work for quality management, the team of quality
management was legislated in the law of organization of KNSO. A guiding
principle for quality assessment was established in 2001. A regulation for
auditing statistical publications was also legislated in 2001.

Would you explain about any laws, ordinances or regulations with relation to data

quality assessment?

11. Feedback system (How to improve data quality using the results of quality

assessment)

After we carried our assessment, we should make assessment reports. Before the
reports are referred to the Committee on Data Quality Assessment, those are
examined by the team responsible for the target statistics. The director of
Planning Division should give the Commissioner a summary report of the results
and give warning and asking for making the improvement plans. Afterwards the
quality team should monitor the progress of the improvement term by term until
they finish the improvement activities.

If you have any feedback system for quality improvement, please introduce them
for us.
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Quality Management- and Process Analysis
at the Federal Statistical Office Germany
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CONTENTS

1. Overview - Tasks and environment of the Federal Statistical.Ofﬁce

2. Concept of the Quality Offensive

3. Process analysis and the way involving staff
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TASKS OF THE FEDERAL STATISTICAL OFFICE -

» We are the most important information service provider in Germany

» We inform public administrations, political parties, citizens, companies and different
lobby groups

« We produce statistics which are an essential basis for decisions in a demacratic society
« We offer taylor-made statistics on demand for individual customers

« We design and produce our products in co-operation with the statistical offices of the
German Ldnder ‘

» We have a staff of about 2,800 working in three local units

« We have a budget of approxiametly 129 Mill. €

© Statistisches Bundesamt, Abt. Z 25.10.2002 Folie &
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1. OVERVIEW -
TASKS AND ENVIRONMENT OF THE

FEDERAL STATISTICAL OFFICE
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WHAT DO WE WANT TO ACHIEVE?

=

Improving
product quality
—
Targets set b;{< improving Improving Targets set by
Top efficienc i i
y user satisfaction
Management Departments
—
Improving
staff satisfaction
®© Statistisches Bundesamt, Abt. Z 5.10.2002 Folie 6
i " "'L”S T
Federal Statistical Office Germany N sEn T,

CURRENT PROBLEMS OF OFFICIAL STATISTICS

* Decreasing budget
¢ Increasing demand for statistical data

* Increasing demand for more complex analyses (reports covering several areas of
statistics, government reports, new indicators etc.)

* Increasing quality requirements for statistics (timeliness, accuracy, comparability etc.)
* Increasing resistance against statistics
» Changes in the way of dissemination (e-products replacing print products)

» Acceleration of structural changes in the production processes induced by IT
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2. CONCEPT OF THE QUALITY OFFENSIVE

© Statistisches Bundesamt, Abt. Z 25.10.2002 Folie 8

sy T AT
3 i

= S g v

Federal Statistical Office Germany " witeen nutzem.

THE ,RULES OF THE GAME"
Quality improvement plan required for each department
minimum amount of costs reduction of 30% in a 5 year period:

* 7,5% for savings
* 7,5% for new tasks (,,contest of ideas“ between the departments)
* 15% loss during realisation

- 119 —



Federal Statistical Office Germany

JED,

Q.0

RN

ey B G g
et G

S e e

wissen.nutzen.

RSN

: Y

STRATEGY

+Total Quality Management
{based on Excellence Model of
EFQM as a framework)

*Corporate image (,Leitbid*)

*Strategic targets {,,fit 2005%)
and corporate plan

s Annual contracts concemning the
working plans of departments

TOOLS FOR DIAGNOSIS.

= Solf assessments (EFQM-
Model)

*Process analyses™, .o
T, -

sQuality reporting for statistical
products

*Staff surveys
= lser surveys

*Cost accounting and),
controlling y

" MEASURES FOR , THERAPY"

*Management information system
for controlling

s Decentralisation of budget
responsibility

*Process optimisation,
rationalisation

e Project management

«Staff suggestion scheme (,Market of
Ideas*) et L)

»Personnel development scheme

»Corporate design

© Statistisches Bundesamt, Abt. 2

Federal Statistical Office Germany

THREE STEPS OF THE QUALITY OFFENSIVE

Strategy

25.10.20G2 Folie 10
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3. PROCESS ANALYSIS AND THE WAY INVOLVING STAFF

© Statistisches Bundesamt, Abt. Z 25.10.2002 Folie 12
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Federal Statistical Office Germany L P

THE EFOM-MODEL

‘innovation and learning

A

— People a

Leader- | | Policy &
ship Strategy

Partnerships ||
& Resources :

= Processes

v
b

Enablers e by R Results
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 IMPLEMENTATION APPROACH:

Traditional Approach’

» Productivity depending on
detailed order and control

* Changes only by pressure and

control -
* External commission of inquriy

¢ . Objective” measurement of
manpower required

+ Mutual distrust, car castle
mentality/unit identity

© Statistisches Bundesamt, Abt. Z

Federal Statistical Office Germany

wissen.nutzen.

':':"f‘DIécentr'a__l' ‘Approa.ch

* Productivity depending on creative
and innovative personnel, ready to
take over responsibility

¢ Changes by motivation and own
priority-setting

» Development of new ideas by the
employees responsible for
production processes

* Process analysis leaving a
considerable freedom for creativity

¢ Mutual support and trust, co-
operation and corporate identity

25.10.2002

Folie 14

HOW DO WE INVOLVE STAFF IN THE REFORM PROCESS?

Decentral Approach

Participation
in process analysis

=)

Agreement between
top management
and staff representatives

Information
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INFORMATION ' - T

« Basic information on TQM in more than 50 workshops

» Kick-off-Workshops addressing the following questions:
Why process analysis?
How does it work?
Where is my individual role in the process analysis?

« Informationbooklets and internal newsletters about:
Quality Offensive (about the current status)
Strategic goals, Corporate image

¢ |[ntranet
© Statistisches Bundesamt, Abt. Z 26.10.2002 Folie 16
Federal Statistical Office Germany :pllssinn;tzenw
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AGREEMENT BETWEEN TOP MANAGEMENT Efj"{__tj

AND STAFF REPRESENTATIVES REGARDING CHANGE

* Early involvement and information of persons affected (new qualification,
personnel development}

» Flexibility and willingness for professional training are expected

« Move from Wiesbaden Office to Bonn Branch or vice versa as an
exceptional case '

» On-going employment of part-timers and teleworkers
¢ No dismissals, no degrading in lower salary groups

» Restructuring the personnel on a long term time scale
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" Each department, represented horizontally and vertically,
forms a working group which identifies the most important processes.

Analysis of

potentials

Process | sub-working groups evaluate the selected processes in a more detail.
criticism

Process
optimisation
and design

Sub-working groups optimise or redesign processes.

The depatments® working groups revise the suggestions of the

Decision on
sub-working groups and submit the result to the head of the office.

realisation

A detailed plan for realisation is setup including responsibilities,

Planning of b :
mile stones and controlling methods.

realisation

@ Statistisches Bundesamt, Abt. Z 25.10.2002 Folie 18
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PROCESS ANALYSIS i:_L]"i:I;—]

Self-
assessment .

T Analysis
g ; =™ Decision
: P j ooon
realisation
Strategy

of Department potentizls
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RESULTS OF THE PROCESS ANALYSIS

¢ Subsequent implémentation' of the proceés é'nalysis scheme in each of our 10
departments (from October 2000 to March 2002). A total of 850 (30%) out of our 2,800
employees have taken an active role in the process analysis.

¢ Every department delivered the required results which have meanwhile been presented
to and accepted by a steering committee. Implementation of the improvement ideas did
already make considerable progress.

» Atotal of 1,081 improvement ideas have been generated during the 18 months of the

project.

* |deas contain innumerable potentials for quality improvements and could result in
savings of about € 34 million (representing 26,4 % of our budget).

© Statistisches Bundesaﬂnt, Abt, Z D —
Federal Statistical Office Germany :\:mnnutzen“

. ]

PARTICIPATION IN PROCESS ANALYSIS f:]nil

Staff involvement in working groups and sub-working groups:

* Analysis of potentials:
Selecting the main products and processes in each organisational unit

* Process criticism:
Monitoring and evaluation of processes in each organisational unit

* Process optimisation and design:
Optimisation and redesign of processes and improvement suggestions

to raise efficiency in each organisational unit
~ §25 =
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...thank you for your attention.

Contact: www.destatis.de

Federal Statistical Office Germany

Gustav-Stresemann-Ring 11

D - 65189 Wiesbaden

E-Mail: walter.radermacher@destatis.de
sebastian.czajka@destatis.de

© Statistischas Bundesamt, Abt. 7 25.10.2002 Folie 21
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Quality Declaration of the European Statistical System

The mission of the European Statistical System

“We provide the Ewropean Union and the world with high quality information on the
economy and society at the Ewropean, national and regional levels and make the information
available to everyone for decision-making purposes, research and debate.”

The vision of the European Statistical System

“The ESS will be a world leader in statistical information services and the most important
information provider for the European Union and its member states. Based on scientific
principles and methods, the ESS will offer and continuously improve a programme of
harmonised European statistics that constitutes an essential basis for democratic processes
and progress in sociefy.”

To realize this mission and vision, the members of the European Statistical System strive
for joint cooperation according to the following principles:

*  User focus

We provide our users with products and services that meet their needs. The articulated and
non-articulated needs, demands and expectations of external and internal users will guide the
ESS, its members, their employees and operations.

» Continucus improvement

The needs and demands of users will change as will the environment we operate in.
Globalisation and advances in methods and technology will avail new possibilities. It is
imperative that we actively strive to improve our work methods to take advantage of the new
possibilities and to better meet the demands of our users.

¢ Product quality commitment

We produce high guality statistical information according to scientific methods in accordance
with objectivity and confidentiality, We ptovide information on the main quality
characteristics of each product so that users are able to assess product quality.

*  Accessibility of information

‘We provide statistical results in a user-friendly and accessible form. Utilizing the possibilities
of new media cnsures easy access to the information. As far as possible, we will enhance user
awareness of the strengths and limitations of the produced statistics. Consulting on how to use
data is an integral part of dissemination.

e Partnership within and beyond the European Statistical System

The cooperation between current and future members of the ESS as weil as with other
organisations will be encouraged. Only by working together, can we leam from others and
gradually develop our system. The broad knowledge of staff and our users, suppliers, partners
and other parties must be combined for us to excel in our purpose.

e Respect for the needs of data suppliers

The suppliers of data for statistics - the respondents — are an especially important group with
which a mutually rewarding partnership must be established. The producers of statistics
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should strive to always minimise the respondent burden, both the objective and the perceived
burden.

= Commitment of leadership

The leaders of the organisations in the ESS exercise a personal, active, and visible leadership
to create and sustain a culture of quality. By providing a clear overall direction, prioritising
improvement activities and stimulating empowerment and innovation, leaders enable the staff
to perform a successful job and to continuously strive for improvement,

¢ Systematic quality management

We systematicatly and regularly identify strengths and weaknesses in all relevant areas to
continuously identify and implement improvements where needed. A long-term strategic
orientation is vital for the development of the ESS. The long-term effects in all situations
must be considered with the more obvious short-term effects.

= Effective and efficient processes

ESS activities should be seen as processes that create value for the users, We work efficiently
to produce output with as little resources as possible and to prevent errors in the processes and
products. The processes and their quality are continuously reviewed and improved.

¢  Staff satisfaction and staff development
To attract and keep competent staff, it is vital to satisfy staff needs. The ESS members shouid
treat their employees as the key resources they are.
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Pressemitteilung vom 31. Juli 2002 — 000/02 - Seite 5

Informationen zum durchschnittiichen Revisionsbedarf vorldufiger Ergebnisse im

Einzethandel

Durchschnittliche Revisionen der vorldufigen
nominalen Umsatzmesszahlen
in Prozentpunkten

Durchschnittliche Revisionen ahne Durchschnittliche Revisionen mit

Beriicksichtigun

des Vorzeichens

Beriicksichtigung des Vorzeichens

WZ- Pressebericht zu | Pressebericht zu | Pressebericht zu | Pressebericht zu
Pasition endgilltigem Messzahlen- endgiltigem Messzahlen-
Ergebnis hericht Ergebnis bericht
52 1.0 0,4 +0,7 +0,3

Ein Nachweis des Revisionsbedarfs der Umsatzmesszahlen fiir einzelne WZ-Positionen ist
nicht moglich, da im Vorbericht zu diesen Unterteitungen nur Verdnderungsraten nachge-

wiesen werden (s. nachfolgende Tabelle).

Durchschnittliche Revisionen der vorldufigen

nominalen Umsatzverdnderungsraten
(Berichtsmonat zum Vorjahresmonat)
in Prozentpunkten

Durchschnittliche Revisionen chne Durchschnittliche Revisicnen mit
Beriicksichtigung des Vorzeichens Beriicksichtigung des Vorzeichens
W2- Pressebericht zu | Pressebericht zu | Presseberichtzu | Pressebericht zu
Pasition ~endgultigem Messzahlen- endgiiltigem Messzahlen-
Ergebnis bericht Ergebnis bericht

52 0.9 0,4 + 0,7 +0,3
52.1 1,5 Q.3 + 0,9 +0,2
52.2 5,2 5.3 -5,1 -5,2
52.3 1,3 0,4 +1,2 +0.4
52.4 0,8 0,8 +0,4 +0,1
52.6 1,5 0,7 -0,7 + 0,2
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Population Situation

in Korea

2002. 10.

Korea National Statistical Office
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I . Population Trend
1. The change in Population Size

{0 The population was 47 million in 2000, a rise up to 22 million from the 1960
population.

(> The population is projected to be 44 million in 2020, after peaking at
51 million in 2023.

Population Trend

(Unit :© Thousand persons, %)
1960 1880 2000 2023 2060
Total 25 012 38 124 47 008 20 683 44 337
increased _ = :
sobilatiot 13 112 & 854 3670 AG 36
growth rate 300 157 .34 0.00 A101
Population

{Thousand Persons)
50090

and population growth rate

%
(3%
2.0
- Population
5000

1.0
e 0.0

4000 Growth Rate "™~
- -1.0
3000 -2.0

1970 L%80 1450 2000 2010 2020 2030 2040 2G50
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2. The change in Population Structure

(O The younger population is likely to decline but the elder population is
likely to rapidly grow.

- Due to a gradual .decrease of births, the younger population under 15
years old decline,

- The elderly population aged 65 or over rises rapidly owing to an
increase of average life expectancy.

The elderly population aged 65 years or over accounted for 7.2
percent of total population in 2000.

- The 'proportion of the elderly population is projected to rise
from 14.4 percent in 2019 to 20 percent in 2026.

Percentage of Population by age

(26)
Mi‘“ 1960 | 1980 | 2000 | 2019 | 2% | 2050
Total | 1000 1000 1000 1000 1000 1000
0~14 23 30 211 141 128 110
1564 | 548 622 7.7 714 612 583
65+ 20 38 72 144 200 307
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Il. Population Issues

1. Rapid population aging

) Due to a gradual decrease of fertility, the younger population(aged
0-14), which stood at 9911(21.1%) in 2000, is expected to rapidly
decrease 7,034(13.9%) in 2020, and 6,217(12.4%) in 2030.

(O Koreas already entered an aging society, with the population aged
65 or over exceeding 7 percent of the total in 2000 and is
expected to enter an aged society, with the population aged 65 or
over exceeding 14 percent of the total in 2019.

- It'1l take 19 vears that the percent of the elderly population increases
from 7 percent to 14 perceni and take 7 years that the percent
increases from 14 percent to 20 percent, which is guile rapid

compared to the advanced natlions.

O As the elderly population increases, the old-age dependency ratio is
expected to increase from 10 in 2000 to 36 in 2030

— 135 —



Change in population structure

{Unit : Thousand persons, %)

ge i 2000 2005 2010 2020 2025 2030
Total 47008 | 48461 | 49504 | S0 650 | 50649 | 50 296
o0 <14 ool | osw | ssn | 704 | 6ses | 6217
S ase |1y L ose | @y | e
o 15 -6 | 33702 3457 | 35740 35948 | M1 | 2415
e Lmn |l mn | oy | e | es
o esk i 3395 466 | 53027 7667 o 96891 11604
) @D ew | don | oasy | | @iy
° i‘;’i‘i‘g’i‘l’g Y 402 38.8 409 473 54.9
dependency rat] 294 275 238 19.6 91 ¢ 191
- c‘;’elgénggscy ol 1o 126 148 213 282 357

Source : KNSO, FPopulation projectionsy , 2001

The year when each country becomes an aging society

Nation

the reaching vear

o 7% ° 14% 20% 7%—14% | U%—0%
Korea 2000 2019 202 v | 7
Japan 7 1970 1994 2006 24 12

' Germany | 1932 | 1972 | w0 | 0 | 8
UK | @ | s | oo | a | M
us 1942 2014 2030 7 16
Sweden 1887 1972 2011 &5 39

" The percent of the elderly population in the total population

Saurce

fLatest Demographic Statistics; , 2001/2000, Japan
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2. The heavily concentrated Population in Seoul metropolitan
area(SMA)

() The 46.7 percent of the total population live in Seoul metropolitan
area in 2002, while only 28 percent of the total population lived in the

area iIn 1970.

(O Since 1990 the in-migration to the area had decreased rapidly, but

after 1998 the in-migration has increased.
- Because of IMF crisis, the net-migration in the area was 9 thousand
in 1998, but the net-migration increased from 95 thousand in 1999 to

136 thousand in 2001.

Population distribution of SMA'

{Unit: Thousand persons, %)

1970
Total | 32 241 | 38 124 | 42 869 | 45 093 | 47 008 | 47 343 | 47 640

1980 1990 1995 2000 2001 2002

SMA | 9126 | 13544 | 18342 | 20 414 | 21 747 | 22 013 | 22 250
(%) | (283) | (355 | (428) | (453) | (463) | (465) | (46.7)

'SMA consists of Seoul, Inchon and Kyunggi-provinece
Source © KNSO, TPopulation projections by provincey ,2002

In-migration and Qut-migration between SMA
and all other regions

{Unit : Thousand persons)

1990 | 1993 | 1995 | 1997 | 1998 | 1999 | 2000 \ 2001‘
In-migrants| 748 | 386 | 516 519 | 480 | 585 | 6% : 5%

Out-migrant| 472 | 435 | 447 | 456 | 471 | 490 | 436 r450

Net- migratio] 276 152 68 { 62 9 95 150

Source @ KNSO, FAnnual report on the internal migration statisticsy , 2001

— 137 —



3. High sex ratio of death rate in age groups of 40s and 50s

(O The sex ratio of death, the male death rate per female death rate was 1.3
m 2001,

() The high ratio of aged 40s and 50s was about 3, in 2001, showing
male was nearly 3 times more susceptible to death than female.

~ Male's leading causes of death in his 40s was diseases of the liver
and traffic accidents in 2001.

- Male's leading causes of death in his 50s was cerebrovascular disease
and diseases of the liver and traffic accidents in 2001.

Sex ratio of death rate

(Unit : male death rate per female death rate)

e yeal’

age\ 1990 1905 1998 1999 2000 2001
Total | 133 128 | 1% 124 1.24 1.24
0-9 | 121 1.14 113 116 113 114
10-19 | 191 198 185 188 185 170
20-29 211 223 227 224 225 213
30-39 260 271 2.44 237 239

a0g L ed e aee A 3 e
50-59 253 275 286 283 286
60+ 148 143 1.40 139 | 138 1.38

Source : KNSO, TAnnual report on vital statisticsy , 2001
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4. Disintegration of Families

(C One-person household increased to 155 percent of all households,
142 percent in the case of the one-generation households owing to
industrialization and urbanization in 2000.

- The proportion of the elderly person living alone aged 65 or over in
the same age population rapidly increased from 6.6 percent in 1985 to
244 percent in 2000.

(O The CDR rapidly increased from 1.1 per thousand population in 1990 to
2.8 m 2001.

- The divorces with the children under 20 vears old accounted for 70.3 percent
of all divorces it 2001.
Percenl of household
(Unit © 9% )

%"g{spélrsﬁjn one— two— J three-  |fara- naxe

Total eldedly generation | generation ; generation | generation

household! |households |householdshouseholds | households
1970 100.0 3.7 = 6.5 674 22.4 =
1980 1000 48 = 83 635 169 1.5
1985 | 1000 | B9 6.6 9.6 67.0 14.8 1.7
1990 100.0 80 | 29 10.7 66.3 125 15
199% 100.0 127 1 132 12.7 63.3 10.0 141

2000 100.0 155 | 244 14.2 60.8 84 | L1

“The propartion of the elderly person living alone aged 65 or over in the same age population
Souwrce : KNSO, “Population and Housing Census Report,

Divorces and Crude Divorce Ratc(CDR)
(Unit - Thousand cases, %, %)

1990 | 1993 | 1995 | 1996 1997 1998 2000 | 2001
Divorces 457 | 59.3 633 79.9 91.2 1167 ¢ 1200 | 1350

CDR 1| 13 | 15 | 17 | 20 | 25 | 25 | 28
percentage of
the divorces with| - 65.6 71.4 71.9 7.6 71.8 704 0.3
the children

"The children is under 20 years old.
Source : KNSO, TAnnual teport on vital statisticsy , 2001
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. Main discussion issues

. Population projections

When you made the base population, did you adjust it?

If you did, how did you do that?

What 1s the most important standard dividing medium-fertility,
high-fertility, and low-fertility assumption ?

In the case of mortality, how did you establish the relation between
average life expectancy and death probability by age?

What was the main point in the case of the assumption of
international migration?

What kind of program do you use to project the population?

. Population projections by province

How did you reflect the different level of fertility and mortality by
province ? '
How did you adjust total population and the sum of population by
province?

How did you assume inter-migration and adjust the sum of
mnter-migration?

What kind of program do you use to project the population by

province?

. Life table

How did you adjust death probability by age, especially the elderly
age?

To make the death probability in life table by province, how did vou
reflect inter-migration?

. TFR

How did you make TFR?

What i1s the relationship between TFR and cohort TFR in view of
rapid drop of TFR?
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<Appendix>

1. Population

Table 1-1. Population Trends, Sex ratio and Growth rate (1960-2050)

Year Both sexes Male Femalg Sex ralio Growth rate(%)
1960 25,012,374 12,550,691 12,461,683 100.7 3.01
1970 32,240,827 16,308,607 15,932,220 102.4 1.99
1980 38,123,775 19,235,736 18,888,039 101.3 1.57
1990 42,869,283 21,568,181 21,301,102 101.3 0.99
1995 45,092,991 22,705,329 22,387,662 101.4 0.96
1996 45,524 681 22,924,512 22,600,169 101.4 0.94
1997 45,953,580 23,148,092 22,805,488 101.5 0.72
1998 46,286,503 23,295,727 22,990,776 1013 0.71
1999 46,616,677 23,457,837 23,158,840 101.3 0.84
2000 47,008,111 23,666,769 23,341,342 101.4 0.71
2001 47,342,828 23,835,300 23,507,519 101.4 0.63
2002 47,639,618 23,983,838 23,655,780 1014 | 0.60
2003 47,925,318 24,126,185 23,799,133 101.4 0.57
2004 48,199,227 24,260,585 23,938,642 101.3 0.54
2005 48,460,590 24,387,814 24,072,776 101.3 0.52
2010 49,594,481 24.932,771 24,661,711 101.1 0.38
2015 50,352,318 25,282,576 25,069,742 100.8 0.1%
2020 50,650,260 25,377,186 25,273,074 100.4 0.04
2025 50,648,525 25,299,049 25,349,476 99.8 -0.08
2030 50,296,133 25,046,463 25,249,665 99.2 0.24
2035 49,483,999 24,565,370 24,918,629 93.6 0.44
2040 48,204,474 23,836,935 24,367,539 97.8 0.64
2045 46,470,670 22,881,983 23,588,687 97.0 0.86
2050 44,336,997 21,751,590 22,585,407 963 -1.04
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Table 1-2. Population by Sex and Major Age Group (1960-2050)

Both sexes {person)

Percent distribution

year Total 0-14 15-64 65 years 0-14 15-64 63 years
years years and over years years and over

1960 25,012,374 10,587,583 13,698,341 726,450 423 54.8 2.9
1970 32,240,827 13,709,367 17,540,152 991,308 425 54.4 3.1
1980 38,123,775 12,950,775 23,716,967 P.456,032 340 62.2 38
1990 42,869,283 10,973,592 29,700,607 2,195,084 256 69.3 51
1593 45,092,991 10,536,828 31,899,511 2,636,652 234 70.7 59
1996 45,524,681 10,403,277 32,326,322 2,794 882 229 71.0 6.1
1997 45,952,580 10,233,102 32,791,167 2,929.311 223 714 6.4
1998 46,286,563 10,091,517 33,125,933 3,009,053 218 716 6.6
1999 10.616,677 9972 %%4 33,420,207 3,223,576 214 7.7 69
2000 47008111 2,911,229 33,701,986 3.394.896 211 717 72
20031 47,342 828 9,860,001 33.903.614 3.579.213 208 Lo 76
2002 47.639.618 9,792,573 34,074 391 3.772.454 206 7.5 79
2003 47.925.318 9.718.733 34,237 549 3,469.036 204 ) §3
2014 48,199,227 9,632,613 34,395 598 4171016 200 714 87
20085 43 460,590 9517521 34,377,196 4,365,963 196 714 20
201G 49,5%4 . 482 8551,714 35,743,673 5,302,095 17.2 721 07
2013 50,352.31R% 7,682,494 36,324,424 6,345,400 153 771 12.6
202¢ 30,654,260 7,034,423 35,948,429 7,607 408 i39 7190 I3t
2025 50,648,525 6,568,078 34,391,125 9,689,322 130 679 191
2030 50,296,133 6,217,381 32,475,033 11,603,719 i24 64.6 31
2033 49,483,999 5,930,727 30,362,113 13,191,159 12.0 614 267
2044 48,204,474 5,522.324 28,148 960 14,533,190 il5 38.4 30.1
2045 46,470,670 5,059,173 26342170 15,069,327 10.9 36.7 324
2050 44,336,997 4,649,549 24 416858 15,270,590 HA 33.1 3344
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2. Live births and Deathé

Table 2-1. Number and Rates of Live births and Deaths (1970-2001)

Number Rates

YR ivebinths | Deaths I’:i:i Live births |  Deaths Iﬁ:g:‘si

1970 1,006,645  258589] 748,05 312 8.0 232
1971 1024773] 237,508 787245 312 72 24.0
1972 955438]  210830] 744,608 285 63 22
1973 967,647 267909 9978 28.4 79 20.5
1974 924,311 2491771 675,134 2.6 72 19.4
1975 874,869 270,851 604,018 248 17 17.1
1976 7974620 267051 530311 222 75 147
1977 827,079 249,767 577312 227 6.9 1538
1978 752,400  252827] 499,582 204 63 13.6
1979 864,297  240447| 62385 23.0 6.4 16.6
1980 865350  277767] 587,583 27 73 15.4
1981 880,310 238,017 642,293 227 6.1 16.6
1982 858.832]  246306] 612526 218 63 I5.5
1983 778362|  263665|  s14697 195 66 12.9
1984 682,217 243,797 438,420 16.9 6.0 10.9
1985 662,510 246,121 416,389 16.2 6.0 10.2
1986 641,044 244 782 396,862 156 59 0.7
1987 629432 248 997 380,435 15.% 6.0 9.1
1988 637,462 239,926 397,536 152 57 9.5
1989 646,197 243,576 402,621 15.2 57 9.5
1990 658,552  248991] 409,361 154 58 96
1991 718279]  249588] 468,691 166 58 108
1992 739,291 243,054 496,237 16.9 56 113
1993 723,934 240,468 483,466 16.4 54 11.0
1994 728,515 248,377 480,138 16.3 55 10.8
1995 721,074 248,089 472,985 16.0 54 10.6
1996 695,825 2455880 450,237 15.3 53 10.0
1997 678,402 247,938 430464 148 53 95
1998 642,972 248443 394509 138 53 8.5
1999 616322) 246539 369783 132 52 80
2000 636,780  247346] 389,434 13.4 52 82
2001 557208 242730] 314408 116 51 6.5
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3. Fertility

Table 3-1. Age-specific Fertility Rates and Total Fertility Rates (1970-2001)

Year 15~19 | 20~24 | 25~29 | 30~34 | 35~39 40~44 4549 TFR

1970 19.3 193.1 3206 205.7 105.9 46.0 13.1 4.5
1971 207 2022 321.0 207.7 103.1 41.8 10.8 45
1972 19.0 185.4 295.0 193.0 89.8 347 89 4.1
1973 18.2 186.0 2912 193.4 85.8 343 78 4.1
1974 16.7 182.5 276.4 176.4 721 258 58 38
1975 14.3 1783 263.8 146.1 58.1 20.3 5.0 15
1976 15.0 1598 2396 119.1 46.3 16.4 43 3.1
1977 17.4 161.1 2471 1126 42.7 14.1 4.1 3.0
1978 14.1 1359 2284 101.8 354 19.9 28 26
1979 143 153.4 260.6 108.1 328 9.4 23 29
1930 124 1359 2427 114.0 40.2 15.1 5.6 28
1981 13.0 1485 2432 924 259 72 L6 27
1982 150 159.1 2139 725 20.0 53 1.3 2.4
1983 13.0 1466 187.1 5.6 146 4.0 08 21
1984 11.7 1297 139.5 42.0 10.4 28 0.6 1.8
1985 10.1 118.7 159.1 411 8.8 22 0.5 1.7
1986 8.7 104.2 160.0 39.6 8.3 1.9 0.5 1.6
1987 7.0 9713 1593 39.2 .7 1.7 03 L5
1988 5.7 921 163.5 41.9 7.9 L5 03 1.6
198% 45 897 165.6 447 g5 1.5 0.2 1.6
1950 42 832 169.4 50.5 9.6 1.5 0.2 1.6
1991 4.3 848 186.2 58.8 1.8 1.5 0.2 1.7
1992 47 82§ 188.9 65.1 12.6 I8 0.2 18
1993 44 123 178.8 64.2 13.8 20 02 1.7
1994 40 66.0 179.6 68.0 14.7 22 0.2 1.7
1995 36 62.9 1771 69.6 15.2 23 0.2 16
1996 33 58.8 167.6 71.1 15.5 24 0.2 i6
1997 31 545 161.5 73.2 16.0 2.5 02 1.5
1998 29 480 153.4 73.2 158 25 02 | 3
1999 30 47.2 149.0 69.2 14.6 22 0.2 1.4
2000 2.5 35.0 150.6 84.2 17.4 26 0.2 1.5
2001 22 31.6 130.1 783 17.2 25 02 1.3
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Table 3-2. Percent distribution of Live Births and Sex ratie of Birth , by birth erder (1970-2001)

Year l.’ercent distr.ibrution T Sex rat.io T
total | st Child [ 2nd Child] 3rd Child over total | 1st Child | 2nd Child] 3rd Child o

1970 100.0 250 218 138 344 109.5 110.2 109.3 1091 109.4
1980 100.0 39.7 321 16.7 12.3 105.3 106.0 106.5 106.9 110.2
1981 100.0 41.0 335 16.4 9.1 107.2 106.3 106.7 107.1 1129
1982 1040.0 41.9 355 14.8 7.9 106.8] 1054 106.0 109.2 113.6)
1983 100.0 44.8 3R2 11.2 5B 107.3 105.8 106.2 111.8] 120.0
1984 100.01 49.4 378 8.5 43 108.3 106.1 107.2 116.9 128.1
1983 100.6 515 37.6 7.5 33 109.4 106.0 107.8 1292 146 8]
1986 100.0 53.1 37.1 7.0 2.8 111.7 107.3 111.2 1386 1499
1987 100.0 34.3 373 6.2 2.2 108.8 104.7 109.1 134.9 148.8
1988 100.0 342 38.1 59 1.8 il33 107.2 1133 1635.4 183.3
1989 100.0 33.7 389 5.8 1.6 111.7 104.1 1124 181.4 195.1
1990 100.0 33.6 38.9 6.0 L5 116.5 108.5 117.0 189.0 2056
1991 140.0 532 39.9 56 1.3 1124 105.7 112.5 179.5 1913
1992 100.0 52.0 404 6.3 12 113.6 106.2 112.4 191.4 206.3
1993 1€0.0 52.0 401 6.7 12 115.3 106.5 i14.7 2026 227.2
1994 106.0 498 419 7.1 12 115.2 106.0 114.1 202.8 214 .4
1995 100.0 48.3 43.1 75 1.1 113.2 1058, 1117 1715 197.1
1956 100.0 48.4 426 8.0 1.9 111.6 1053 1098 164.2 180.0
1997 100.0 48.4 419 8.7 L. 108.3 105.1 106.3 133.6 1545
1998 100.0 48.9 41.2 28 1. 110.2 106.0 108.1 145.0 154.6
1999 100.0 50.1 40.1 8.8 LY 109.6 105.6 107.6 141.8 154.9
2000 100.0 47.2 424 9.4 1.0 §13.2 106.2 1674 141.7 167.5
2001 100.0 47.5 421 .0 L4 108.0 105.4 106.4 140.3 142.8
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4. Mortality

Table 4-1. Death probability by sex and age (1995-1999)

Male Death probability Decreasing Rate(%o)
1995 1997 1999 9597 97-99

0 0.00875 0.00741 0.00613 15.3 17.3
1 0.00292 0.00245 0.00204 16.0 16.6
5 0.00241 0.00192 0.00156 20.1 18.8
10 0.06201 0.00169 0.00130 15.6 232
15 0.00540 0.00473 0.00350 12.3 26.1
20 0.00630 0.00589 0.00474 6.5 19.6
25 0.00771 0.00675 0.00352 12.5 18.2
30 0.00982 0.00877 0.00727 10.7 17.1
35 0.01462 0.01309 0.01153 10.5 11.9
40 0.02279 0.02051 0.01873 10.0 8.7
45 0.03279 0.03136 0.02937 43 6.4
50 0.04968 0.04570 0.04151 8.0 9.2
55 0.07372 0.06795 0.06282 78 75
60 0.10790 0.09990 0.09455 74 54
65 0.16170 0.15127 0.14250 6.4 58
70 0.24315 0.23249 0.22005 44 54
75 0.35133 0.33997 0.33073] 32 2.7
80 0.49751 0.48197 0.47451 3.1 1.5
85+ 1.60000 1.00000 1.00000 = .

Femiaie Death probability Decreasing Rate{%a)

1995 1997 1999 95-97 97-99

0 0.00791 0.00639 0.00591 12.8 14.2
1 0.00256 0.00209 0.00171 18.4 18.1
¥ 0.00165 0.00130 0.00113 213 13.5
10 0.00133 0.00112 0.00090 16.0 19.9
15 0.00243 0.00218 0.00174 10.5 20.1
20 0.00279 0.00250 0.00213 10,2 15.0
25 0.00315 0.00286 0.00244 9.4 14.5
30 0.00384 0.00369 0.00329 3.9 10.9
as 0.00528 0.00502 0.00458 50 8.7
40 0.00782 0.00712 0.00652 9.0 8.4
45 0.01150 0.01066 0.00966 73 9.4
50 0.01773 0.01648 0.01447 7.0 122
55 0.02696 0.02425 0.02222 10.1 2.4
60 0.04432 0.04002 0.03672 9.7 8.2
65 0.07583 0.07042 0.06525 7.1 7.4
70 0.13469 0.12732 0.12081 55 5.1
75 0.23008 0.22028 0.21372 43 3.0
80 0.36341 0.35209 0.35283 3.1 0.2
85+ 1.00000 1.00000 1.00000 . "
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Table 4-2. Life expectancy at birth (1971-1999)

Year Both sexes Male Female Difference
1971 62.33 58.99 66.07 7.08
1973 03.09 59.601 67.03 7.42
1973 63.82 60.19 67.91 7.72
1977 64.51 60.75 68.74 7.99
1979 65.17 61.28 69.51 823
1931 66.19 62,28 70.54 3.26
1983 67.14 63.21 71.47 826
1985 68.44 64,45 72.82 837
1937 69.76 65.78 74.04 826
1989 70.82 66.84 75.08 824
1991 71.72 67.74 75.92 8.18
1993 72.81 68.76 76.80 804
1995 73.53 69.57 77.41 7.84
1997 74.39 70.56 78.12 7.56
1999 75.55 71.71 79.22 7.51
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Table 4-3. Age-specific Mortality Rates by Sex (1970-2001)

<Male>
' 1995 | 1996 | 1997 | 1998 | 1999 2001
total 6.1 6.0 6.0 59 5.8 56
04 2.4 2.1 19 1.7 1.3 1.3
5-9 0.5 0.4 0.4 04 0.3 0.3
10-14 0.4 04 03 03 0 02
15-19 1.1 i1 1.0 0.8 0.7} 05
20-24 1.2 1.3 12 10 0.9 4.7
2529 16 15 1.4 12 i1 0.9
30-34 L9 19 1% 1.6 1 12
13-349 29 29 2.6 35 23 2.0
40)-44 4.6 44 4.2 39 1 13
6.8 6.6 64 6.2 5 50
1 57 90 8.7 77
15.1 48] 4| 137 128 (45
127 216l s 2030 swo 173
3560 vl 3r2sl s 29y 16
504 813} 53] aws] 49 i5d
g78l  s1sb 8210 L8] 787 4.7
15670 1511] 1531 1544 1828 1403
<Female>
1975 1995 | 1996 | 1997 | 1yu8 2l
torat 18 47 47 4.7 4.3
B4 2.1 19 18 i 6 P2
5.9 0.3 03 k! b2 0.2
10-14 0.2 0.2 0.2 0.2 )
15-19 0.5 0.5 4 04 0.3
20-24 0.6 03 0.5 053 0.4
25-29 0.7 0.6 0.6 0.3 0.4
30-34 0.7 0.7 08 57 0.6
15-39 % Lo 1l 10 1.0 0.8
40-44 146 1.5 14 1.3 1.2
45-49 2.4 91 2.2 2.0 1.7
50-54 3.6 34 33 3.0 2.6
55-59 12. 55 51 50 47 49
60-64 213 8.9 8.5 8.1 7.8 6.3
6569 2% 157] 151 46| 1338 1.8
70-74 41. 2903 179 2750 256 224
75-79 119.9 526/ 495  480| 483 43.7
80+ 1208 117.5] 1186 1181 112.7

=52,



‘Table 4-4. Male to Female Ratio in Mortality Rates (1970-2001)
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5. Migration

Table 5-1. Net International Migration (1995-2000)

{Thousands)
1995 1996 1997 1998 1599 2000 sum

Total -23 7 -10 -98 -3 11 -115

Koreans -27 -33 -44 41 68 43 =276

Foreginers 4 &0 35 -57 65 54 161

Graph 5-2, Net Migration Rate
(%)
0.0040
0.0020
1.0000
00620
0.0040
-0.0060
® R G A A S B T - - O R R
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Table 5-2. Net Migration Rate (1995-2000)

Age Male Female

0] -0.0050 -0.0052
H -0.0013 -0.0015
2 =0.0009 -0.0011
3 -0.0009 -0.0009
4 -0.0011 -0.0014
5 .0011 -0.0013
6 -0.0010 -0.0012
7 -.0010 -0.0013
8 0.0012 0.0013
9 0.0013 -0.0013
10 -0.0014 -0.0016
11 -(.0015 -0.0017
12 -0.0017 -0.0018
13 -0.0020 -0.0022
14 -0.0024 -0.0024
15 -4.0027 -0.0027
i6 -0.0016 -0.0017
17 0.0000 0.0000
18 0.0001 0.0000
iv 0.0012 -0.0011
20 0.0023 -0.0037
21 0.0016 -0.0034
22 -.0021 0.0042
23 4.0024 -0.0003
pL -(3,0024 -0.0010
25 G.0007 -0.0007
26 0.0013 -0.0007
27 0.0010 -0.0003
28 0,0003 -0.0003
29 0.0003 0.0001
3¢ 0.0003 0.0004
31 0.0002 0.0003
32 0,0000 (.0002
33 0.0002 0.0003
34 0.0000 0.0003
33 -0.0004 -0.0001
36 -0.0004 0.0000
37 -0.0004 -0.0004
38 -0.0007 -0.0005
39 -0.0004 -0.0007
40 -0.0007 -0.0007
41 -0.0006 10006
42 -0.0006 -0.0002

— 155 —

Age Male Female
43 -0.0005 -0.0001
44 -0.0003 0.0002
45 -0.0003 0.0003
46 -0.0002 0.0005
47 0.0001 0.0007
48 0.0001 0.0007
49 0.0004 0.0007
50 0.0005 0.0010
51 0.0008 0.0009
52 0.0007 0.0007
33 0.6007 0.0005
54 0.0008 0.0004
55 0.0013 0.0011
56 0.0013 0.0010
37 0.0012 0.0005
38 0.0007 0.0003
39 0.0004 -0.0001
60 0.0002 -0.0001
61 -0.0001 -0.0002
62 -0.0001 -0.0001L
63 -0.0002 -0.0004
61 -0.0004 -(.0003
65 -0.0002 -1.0002
66 -0.0001 -0.0003
67 -0.0003 -0.0002
63 -0.0004 -0.0003
[ 0.0002 0.0000
70 0.0000 0.0000
| -0.0001 -0.0001
72 -0.0001 0.0000
73 -0.0003 -0.0002
74 -0.0001 -0.0001
75 0.0001 0.0002
KL (10001 40.0001
77 0.0003 0.00G01
78 0.0000 0.0001
79 0.0001 0.0002
80 0.0000 0.0000
g1 0.0000 0.0000
82 0.0000 0.0000
83 0,0000 0.0000
84 0.0000 0.0000
85+ 0.0004¢ 0.0000




International

Vital Statistics -

&s/ A% 0

/[ Korea Nasional Statistical Office wissen.nutzen.
(&

© Statis. undesamt Abteilung/Giuppe

P STAYES

Statnshsches Bundesamt wissen.nutzen.

The Cooperation Project

International cooperation in Vital Statistics between the
National Statistical Offices of Korea and Germany

Start of the project:  August 2001, Taejon
Continuation: October 2002, Wiesbaden

» The aim of the cooperation project is to advance the vital
statistics in Korea and Germany and to establish a
comprehensive exchange of knowlegde“
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Vital Statistics in Germany
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- DILSTATIS
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Vital Statistics in Germany
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Vital Statistics in Korea

© Statistisches Bundesamt, Gruppe VI 8 Folie §

DURiSTATIS
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Vital Statistics in Comparison

The demographic situation in Korea and Germany
- Population

- CDR/CBR

- Natural increase

- Poputation pyramid

- Life expectancy at birth

- Marriages

- Divorces

The Effect of the Reunification in Germany
- CDR/CBR, Marriages and Divorces before and after 1990
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Marriages with Foreign Brides I

| Korea Total: 5775 I Germany Total: 32335 I
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Statistisches Bundesamt

Germany: Effect of the Reunification

The change of the demographic structure in 1990

- The uncertain situation led to a sharp decrease of births and marriages
and - intensified by new legal regulations - of divorces in East-Germany

- East-Germany‘s population was younger than West-Germany*‘s

The demographic structure in 2000

- East-Germany adapted the behaviour of West-Germany

- The gap between East- and West-Germany in births, deaths, marriages
and divorces has narrowed

- Life expectancy grew faster in East-Germany than in West-Germany
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‘ DISTATIS
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East-Germany: Integration of Statistics

- Adoption of West-Germany's system and methods

- Defintions and reguiations concerning vital statistics came
into effect with the day of reunification

Sized® resutts for 1990

- Data for whole Germany are avaiiable back le 1950
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Germany: Production of Vital Statistics

P sl D sl g Dot SNEE: e mE T
Vigit o Siabierca Oihee of s

= | b
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Next step in the cooperation project

Aim: Release of a publication about the demographic
development in Korea and Germany

- Definiticn of statistical items and period
- Presentation of the development in each country
- Comparison of the development in both countries

2 Statistisches Bundesamt, Gruppe Vi B Falie 24
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PROJECT:
COMPARISON OF ECO-EFFICIENCIES
BETWEEN SOUTH KOREA AND GERMANY

QOctober 2002

© Federat Staristical Office of Germany & Katlonal Statislical Otfice of South Korea

» [&]
VABH® DILSTATIS
PR Karea Hokones Sicturcal Oize wissen Ruiror
Comparison of Eco-Efficiencies between
South Korea and Germany
1. Introduction
2. National economy and environmental factors
3. Carbondioxid-emissions by economic activities
4. Conclusion
© Federai Statistical Office of Genmany & Nationai Statistical Office of South Korea ) @
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Eco-Efficiency:

Definition; Efficiency with which ecological resources are used to
meet human needs.

It is expressed as the ratio of an output - the value of products and
services produced by a firm, a sector or the economy as a whole- to
the input - the sum of envirpnmental pressures generated by the firm,
sector or economy.

Measuring: Depending on identifying indicators of both, input and
output.

Source: World Business Council for Sustainable Develocpment (WBCSD)
© Federal Statlstical Office of Germany & Katlonal Statistical Office of South Korea
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Table 1: Population and gross demestic product
Parameie: : uni? :; Germans " South Kore.
‘ 19%% 250t | 18%: 200
Gross donestic produci Y Bt Us-5 £.23% :,5.589E 373 635
Population Mio. 80,0 B2,4) 43,3 473
Gross domestic 1.000 US-$/
product per capita ¥ capita 28,0 31,4 86 13,5
1} & 1985 prices and exchanga rates
1© Federal Slatistical Office of Germany & National Statistical Office of South Korea 4 @
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Figure 1: Development of population and gross domestic product

1991=100
f5d 1713
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0
Population Gross domestic product (GO} GDF [ Population
e=zo Germany ma South Korea
© Federal Statistical Office of Germany B Nationa! Statisticet Office of South Korea 5 @
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Figure 2: Use of eavironmental factors for economic purposes
Average annual change rate 1991-19%%in %

Germany South Korea
e T Pritary Energy consumptiar : : ij_
i i_i_;rg Total use of water [ ’23*
Bt Auilt up and traffic area : g1 !
1 1!2 1J i Greenhouse gases 1 '.4&‘. !
‘ :1 6 ! Thereck: €3, : 5 1 .
'QI 8" Thereof: N,O | 11,7
S0 Therecf: CH, 796
12 Smg Acidification gases 2,58
S18,0 s i Thereof: 50, -6, 350
-z ; Thereof: ND_ '3_3
i 4
.78 : co 6|«
| : Waste water N7
3,3 Cons, of fixed capital (at 1995 prices) |
1,4 ‘[ Gross domestic product {at 1995 prices) B 5.0
20 110 0 10 20 20 10 0 10 20
€ Federal Statistical Office of Germany & National Statistical Qffice of South Korea 4
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Productivity

The productivity of an input factor indicates how much

economic output is produced by using one unit of the factor
concerned.

Gross domestic product (real)
Productivity =

Input factor

© Federal Stetistical Office of Germany & National Statistical Office of South Korea
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Figure 3: Change of environmental productivities 1991 - 1939
Average annual change rate in %

Germany

South Korea
1.4 : Primary Energy consumption .q,7
;3 1 E Total use of water
Jo.6

Built up and traffic area

Greenhouse gases

Thereof: CO,
Acidification gases
Thereof; 50, 2,4
o ] t
| Waste water 1-? . ;
0 5 10 15 20 325 5 0 5 10 15 20 25
© Federal Statistical Office of Germany & National Statistical Office of South Karen 8
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Differences in growth of Eco-Efficiency

South Korea: Increase of environmental pressure factors
mainly because of a higher economic growth

=> Lower growth of productivities

Germany: Decrease of environmental pressure factors and
smaller economic growth

-» Higher growth of productivities

@ Feceral Statistical Office of Germany & Natgna| Statistical Ofce of South Korea 9

YA B DL:STATIS

Korea Hotlionat Stollstheal Offce wissen.putzen.

Figure 4: CO,-emissions by industries and consumption of private households

Germany South Korea

-1,4% Agricutture, husting, forestry 5. flaking 2, 3%
T

' =
/ —t 3,E% Minlng ». quarTying 6,0%
|

2,0% ianuf. of faod products u. braerages C,7%

|

.
2% Maaud, of iaxtilas, wesning spparal 1,1%

Demasti< consumpton Domestic

5 private hogsehoide deessing n. dyming of fur

A, of prheate households

\

, % #anuf of chumlcals and chermical products 3.0%

£.¥% manuf. of ather am metaiic £,7%
mineral products

s

10.2% Monwd of e matals 22 2%

44.9% Electibcity, gas and water supphy 3C.7%

Totel Industries
Tokai industrias

10,6% Other Manufacturing and Conthiuction 7, 5%

17.0% Servicag, total 35,4%

100% Total industries 100%

© Fecteral Statistical Office of Gemmany & National Statistical Office of South Kmea 10
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Figure 5: Direct CO,-emissions by industries 1991-1999
Average annual change rate in %

South Korea

Germany

Agriculture, hunting, Forestry a. fishing
: Mining a. quarrying -7.4
Food products a. beverages

Textiies, wearing apparel;cressing

Chemicals a. chemical produsts SR 17,5

Other non-metallic mineral products

Basic metals

Electricity, gas a. water supply 16,8

Other Manufacturing 2. Constructlon
Manufacturing, total a, Constructien

Services, total

-
| i Total industries

-8 -4 0 & 8 11 16

© Federal Stakistical OFfice of Germany & Nalional Slatistical Office of South Karen 1
!
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Intensity

The specific CO,-emission {CO,-intesity) of an industry
indicates how much CC,-emissions were produced to obtain
one unit of the economiz output {gress vaiue added)
produced there,

CO,-emissions

Gross value added

! Specific CO,-emissions =

€ federsl Statisteal Office of Sermany & National Statistical Office of South Korea
12
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Figure 6: Specific CO,-emissions 1999 in kg/1.000 US-$

South Korea Germany

Agricuiture, hunting, forestry a. ﬁshingE 280 ‘ |

T

|
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I Food products a, beverages 306
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Chemicais a. chemical products D 496
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T
!
Manufactuiing, total a. Construction E 332 |

317;

o] 2000 4000 6000  EOOQ

PR B
2000 4000 6000 BOOG

Services, total |66 | I
0

© Federal Statistical O¢fice of Gerrnany & Natiunal Statisticat OFice of South Kerea 13 @
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Figure 7: Specific CO,-emissions 1999 compared to 1991 in %

South Korea Germany
Agriculture, hunting, forestry a. fishirg g(i : i f : E
Mining a. gquarrying ! ET‘SE I :
feod products a. beverages _11'“3 ] i i
Textiles, wearing apparel; dre:sing 13,7 L
Chemicals a. chemical products _AEE i
Other non-metallic mineral products |2.1 I !
i Basit metals E
i 69,3 Electricity, gas &. water supply ;
-1 7;6 l Qther Manufactu;ing a. Construction
'F‘-l I Manufacturing, tetal a. Construction
'14::3 l Services, total :
BO 4G 0 40 80 120 160 80 -40 0 40 B0 120 160
© Federal Stalistical Office of Garmany & Halional Statistical Office of South Kerea 14
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Specific CO,-emissions (CO,-intensity)

Germany: Lower specific CO,-emissions and reducticn of
specific CO,-emissions in most sectors over time

South Korea: Higher specific CO,-emissions and non-uniform
development of specific CO,-emissions over time

Result:

Germany: General reduction of CO,-emissions by high
intensity effect

South Korea: No significant influence of intensity effect on
development of CO,-emissions

© federal Statistical Oice ol Germany & HNational Statlstical Office ol South Korea 15 @
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Figure 8: Gross value added by industries in South Korea
1991 and 1999 (at 1995 prices and exchange rates)

1991in % 1999in %

S ) [ S S
!

7.2 | Agriculture, hunting, forestry a. fishing ﬁ;,rﬁ i
: Mining a. quarrying G.i g
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Other non-metallic mineral products
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Other Manufacturing a. Construction

Manufacturing, total a. Construction
Services, total
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€ Federsl Statistical Office of Gemany & Naticnal Statlstical Office of South Korea 17 @
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Figure 9: Gross value added by industries in Germany
1991 and 1999 (at 1995 prices and exchange rates)

1991 in% 1992 in %
v Agriculture, hunting, forestry a. fishing
Mining a. quarrying
Foed products a. beverages

Textiies, wearing apparel; dressing

Chemicals a. chemical products

Other non-metatlic mineral products

Basic metals

Electricity, gas a. water supply

Cther Manufacturing a. Construction
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Services, total

0 10 20 30 40 50 &0 7O 0 10 20 30 40 50 60 7O
© Faderai Statislical Office of Gennany & National Statistical Office of South Korea 18
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Economic structure

Germany: Lower share and decrease of CO,-emission-
intensive industries overtime

South Korea: Higher share and insignificant decrease of
C0,-emission-intensive industries over time

Result:

Germany: General reduction of CO,-emissions by strong
structural effect

South Korea: No significant influence of a structural effect on
the development of CO,-emissions

0 Federal Statistical Dffice of Genmany & Wational Statistical Office of South Korea 19 @
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Conclusion
Environmental factors:
Germany: Higher growth of productivities
South Korea: Lower growth of productivities

€O, -emission by branches:

Ge;many: Decrease of CO,-intesity, supported by a strong
structural effect and a general decrease of CO,-intesity by branches
South Korea: Insignificant influence of structural change and
change of CO,-intesity by branches on general CO,-intesity

-> Eco-Efficiency: General higherincrease in Germany and
general lower increase in South Korea

0 Federal Statistical Office of Getmarry & National Statistical Office of Sauth Korea 20
[
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Compilation of Korean basic data and actual

state of work

by Jung Su CHOI, Korea National Statisticat Office

Wiesbaden / Germany, October 21, 2002

Ay

Kapa Natonae Nlolitk ol Omice Compilation of Korean basic data

PR

Overview

1. Gathering of data used for co-operation project

+ Background

» Concept

+ Coverage of Korean production factors

» Methodology and difficulties

s Calculation methods for the environmental production factors
2. Project realization and actual state of work

« Project realization

» Actual state of work
3. Further steps regarding co-operation

A

Karea Naonal Bl OMce Compilation of Korean basic data
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1. Gathering of data used for co-operation project
+ Background

in Korea, in the past ten years there has been a number of efforts to

reduce environmental pressures and at least de-coupling economic

growth and growth of pressure on the environment, and for this
provide of basic environment statistics on air pollution emission,
waste, wastewater have been carried out by Ministry of

Environment.

- Recently, Ministry of Environment {MOE) and Naticnal Statistical
Office (NSC) considered a plan of project to develop indicators to
measure the de-coupling of economic growth from environmental
degradation as a part of Korean Environmental Economic
Accounting (KEEA).

- Conceming this background, it is very useful comparison of data
for ‘Eco-efficiency’ indicators as a pilot research project between
two countries.

Ay

Korea Notionas Botutcal Ofice Compilation of Kerean basic data

¥R

+ Concept

The objectives of the gathering of data used for co-operation project

are;

- fo show the relationship between economic activities and
environmenial pressures by means of the output side of
environmental burdens regarding consumption of natural
resources, emission of residuals and land use related to gross
domestic product.

- 1o integrale nature as one of the factors of production in the
economy.

- to carry out an analysis with these data which compares the
environmental performance of both countries.

The concepts for compilation of Kerean basic data used for

comparable statistical figures on the co-operation project have been;

- taken from the concepts recommendations in the new SEEA 2000
of the UN

- arranged according to the concepts of the German Environmental
Economic Accounting (GEEA).

go?i‘ﬂ?-uuwm Compilation of Korean basic data
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« Coverage of Korean production factors

< Environmental production factors »

- Primary Energy Consumption; for the years 1991-1998

- Total use of water; the years 1991, 1994, 1966, 1898

- Wastewater; for the years 1991-1999

- Greenhouse gases (C02, N20, CH4); for the years 1991-1999
- Acidification gases (S02, NOx); for the years 1991-1959

- CO; for the years 1991-1999

- Built-up and traffic area ; for the years 1991-1999

< Other production factors; for the years 1991-1998 >
- Hours worked {exciuding holidays)

- Consumption of fixed capital

- Gross domestic product

A
%ﬁ E.?.l.l.,ﬁc. Sloihbeal Offcy Compilation of Korean basic data

+ Methodology and difficulties

Paralie! to the approach applied in national accounting, the resulis of
Korean production factors are not only obtained directly through
primary statistics but alse by utilizing all available statistical sources

from institutions.

. The results of the basic statistics are adjusted o the definitions
and concepts used for co-operation project.

- It was not difficult compilation of the economic factors such as
GDP, hours worked and consumption of fixed capital used for co-
operation project for the years 1991-1899.

- However, compilation of environmental production factors have
some problem whith was definition, coverage and especially in a
detailed breakdown by industries regarding data quality of CO2.

& ;
%&Q E.ﬁl.?u Solteg! Orfice Compilation of Korean basic data

— 181 —




= Calculation methods for the environmental production
factors

- Qirect air emissions of the various air pollutants regarding green
house gases, acidification gases and CO are calculated for the
economic sectors and households by means of energy
consumption from 'database of energy balance’ by Korea Energy
Economic Institute (KEEI} and 'specific emission coefiicients’ by
Korean Environmental Agency (KEA) for the years 1991-1998.

- Build-up land and land used for traffic are provided by Ministry of
Construction & Transport (MOCT), and coverage of build-up and
traffic area are composed of area on building and adjacent, plant
used for industrial, recreation used for sport, recreation and
leisure, traffic used for road and rail and cemetery.

- The quantity of total use of water are compiled by Ministry of
Construction & Transport every twe year, and are composed of
used domestic water, industrial water, agriculture water and
maintenance water.

YRPAY

Korea Nekond Hothbeal Difica Compilation of Korean basic dala

2. Project realization and actual state of work

* Project realization

Many aspects of the environmental problem have a globai problem.
Therefore the NSO of Korea think co-operation project could be very
useful to compare the eco-efficieny between two countries.

However, there was some difficulties to carry out for successful co-
operation project regarding Korean basic data;

- Quality of Korean basic data from various compiled institutions
- Lack of definition and coverage of production factors

e. g. Total use of water, Wastewater, CO2-emissions in breakdown
by industries, Hours worked

WReAE

Fama Mahonal Hotaticol CHice Compitation of Korean basic data
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e Actual state of work

It is sufficient Korean data to provide for analysis on general eco-
efficiency and general economic comparison Korea and Germany.
But we need more discussions for analysis on comparison of
economic structure and envisonment,

- Data quality regarding breakdown by industries

- Data compilation of environmental production factors on sources

- Interpretation of main resuits of the analysis

%Jﬂ

Kons Wotanad Bralishic s Oriica Compilation of Korean basic data

3. Further steps regarding co-operation
NSO of Korea suggests

- to finish termination of project{time schedule} excluding
publication by the end of this year.

- will be published in the house journals of the statistical offices in
English

% A%

W Cora vatonal Sioiebc o Omce - Campilation of Korean basic data
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Environmental-Economic Accounting in Germany 2001

Results of the Federal Statistical Office presented on the press
conference in Frankfurt am Main in Oktober 2001
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1 The productivity of using nature

Any economic activity, be it the praduction of goods and services, be it consumption, in-
volves using our naturat envirenment. There are many ways of using nature. Materials are
withdrawn from nature as raw materials, areas are used as a location for economic activi-
ties, and for the discharge of residuals nature is used as a sink, i.e. substances are taken
up by nature.’

Daing business in line with the principle of sustainability requires dealing with nature as
carefully as possible, so that future generations. too, may enjoy an intact environment. The
use of the environment as a source of resources may be measured through the quantilies
of natural input factors such as the consumption of raw materials and energy, as well as
the kind and intensity of land use. The use of nature as a sink for residuals can be meas-
ured only indirectly, that is through the quantities of residuals discharged. If we establish a
relation between the various quantities measured in physical unils and the economic per-
formance, we may calculate productivities — similar te studying the econemic input facters
of labour and capital — as an indicator of the efficiency of using naturat input factors. The
quantity and praductivity trends for the individual environmental input factors however show
only whether, and to what extent, the relevant facior is used more carefully than in the past.
| ]

Input factors

Far the yse of the following input factors in the production process, quantitative trends and
productivities can be shown (Table 2):

The use of econamic factors
labour - Volume of labaur as the total of hours worked {hn hours)
Capital - Capital use as consumption of fixed capital

(DM bn at prices ¢f 1995)

Nature as a source of resources

Area - firea used as built-up and traffic area fkn?)

Energy - Energy consumpticn as the consumgtion of primary energy (petajoules)

Raw materials - Raw matesal consumption, here measured as the guantities of used abiotiz
raw materials withdrawn from domestic nature and plus imported abiotic
goods {mn t)

Water withdrawal - Water consumption as the withdrawal of water from nature {mnm)

Nalure as a sink for residuals

Greenhouse gases - Pressure on the envirenment through the emission of greenhouse
gases, here: carbon dicxide, methane, dinitrogen monoexide (laughing
gas)

Acidification gases - Pressure on the environmant through the emission of acidification
gases, here: sulphur diaxide, nitrogen oxides

Water discharge - Pressure on the environment through the discharge of used water into
nature

The goal of Environmental-Economic Accounting is to describe the interactions between the
econamy and the environment. The starting paint is nationai accounts, which - through En-
vironmental-Economic Accounting — are supplemented by the representation of items that
are relevant far the environment. Therefare, in addition to the economic production factors
of {abour and capital, Environmental-Ecenomic Accounting takes account of the production
factor of nature and, cansequently, the performance of nature used by the economic system.
This includes not only the natural inputs with material character (e.g. raw materials), where
nature is used as a source of rescurces, but also the "services” provided by nature, such as
the absorption of residuals. Currently itis not possible to directly measure the input of natu-
ral services either in monetary or in physical units. This is why such input is measured {ndi-
rectly through the quantity of residuals taken up by nature. The ralation used here (i.e. that
between gross domestic product and the guantity of residuals) thus is what nature contsib-
utes to production by abserbing those substances (function as a sink}. This ensures that the
productivity studies include important aspects of the use of nature which have an impact on
changes in the quality of the ecosystems or on climat changes.
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Providing information on the extent to which sustainability has been achieved is possible
through the indicators only when applying specific sustainability targets.

In Germany, the quantitative use of most natural factors decreased in the 1990s, althcugh
the extent differed considerably. Nature as a source of resources, in ils funclion as a raw
material and energy provider, was somewhat less heavily used in 2000 than in 1991 (fig-
ures 1 and 2). Raw material consumpticn was down 1.9%, energy censumption 2.0%. If we
consider the impact of weather-related fluctuations, however, energy consumption was pre-
sumably rather stagnant over the period examined, because average temperatures in 2000
were higher than in the basa year 1991. Thus at least part of the decrease in energy con-
sumption shown for that period was due ta the more favourable weather in the last year of
the period. Another factor influencing the trend of energy consumption was the marked de-
crease of energy use in the new Lander in the early 1990s. The trend of raw material con-
sumption was mainly influenced by fluctuations in demand for construction raw materials.

Figure 1

Use of environmental resources for economic purposes
‘ Change in 2000 from 1991 in %

2.0 [ Energy
Raw material withdr./imparts
114 Water withdrawal
7.8
M8 [0,

M Acidification)gases 4!

Built-up and traffic area @

-65.6 NN

A Water discharge 1

Consumplion of flxed capital ]33.6

-4.4 Hours workgd
Gr'oss domesiig product at prices of 1995 181

1) Change in 19¢8 from 1991- 2) Change in 2000 from 1993 - 3} Change in 2000 from 1990: GG, -15% -
4) Change in 1999 from 1981.

The decrease in the withdrawal of water from nature {-11.4%) between 1991 and 1998 was
much larger than that of energy and raw matenat consumption. The trend of wasle waler
discharge was the same as that of water withdrawal. The decline in water consumption was
due in particular to changes of water-relevant legal provisions and a sharp rise in water and
waste waler charges.

According to provisional estimates of the Federal Office for Bullding and Regional Planning
for 2000, built-up and traffic area increased from 40 305 km in 1993 1o 43 447 km® in 2000
(+ 7.8%). That was an increase by 123 ha per day over that period. In 2000, the increase
was slightly larger (129 ha per day} than over the eptire period‘? Regarding the devefop-
ment of land use, the Federal Ministry for the Environmant has set targets for the Enviror-
mental Barometer. According 1o those targets, land use should be reduced from 120 ha per
day in the period from 1893 fo 1997 {o 30 ha per cay by 2020. Considering the above in-
crease in the late 199Q0s, fo achieve that goal, a marked inversion of trend would be re-
quired which, however, is not in sight yet.

The use of nature as a sink for residuals in the context of air emissions has clearly de-
creased since the early 1990s. The discharge of acidification gases was down 65.6% be-
tween 1991 and 1999, reaching a third of the original level. The strong decrease in acidifi-
cation gas emissions is mainly due to flue gas desutphurisation.
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Figure 2

Use of environmental resources for economic purposes
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For CO; discharge, ton, a positive trend was recorded. When put in refation to 1881 — which
for reasons of data availabilily is generally used as a reference year in this report -, CO;
emissions decreased by 11.8%. As is the case for energy consumption, the decrease in
CO; emissions, too, is overdrawn by the temperature effect contained in the original figures.
The development of carbon dioxide emissions, which is beter than the trend of energy con-
sumption, is mainly due 1o an increased use of energy sources containing less carbon. The
use of energy sources containing much carbon, such as hard coal ard brown coal, was
down 30% and 41% from 1991 ‘o 1899, respectively. Correspondingly, the guantity of natu-
ral gas used, which contains less carbon, was up 26% and nuclear energy. which does not
preduce COz emissions, grew 34%

Compared with 1990 (the reference year for the Federal Gevernment's goa! of reducing the
emission of carbon dioxide), the discharge of carbon dioxide {CO2) was down 15%. The
Federal Gavernmenl aims at a 25% reduction for the period from 1990 to 2005, Actual GO
emigsions feil by 153 mn t to 861 mn t between 1990 and 2000°. This is an average annual
decrease by 15 mn i or 1.6%. Mare than half of the overall reduction of CO;z amissions be-
tween 1990 and 2000, that is 86 mn t, was achieved between 1990 and 1992. S for the pe-
riod starting in 1892, the average decrease (8.3 mnt or 0.9% per year) was markedly
smmaller than for the entire period. To meet the Federal Government's target (reduction to
760 mnt by 2005), COz emissions into the environment in Germany would have fo fall an
annual 20.2 mn t or 2.4% on average in the years remaining untii 2005. With the national
climate protection programme adopled in autumn 2000, the Federal Government started
additiona! measures o reduce COz emissions.

When adjusted for price changes, the gross domestic praduct — measuring econemic per-
formance — rose 15.1% in the examined period from 1991 to 2000. The trend in the use of
nature caused by such economic growth thus was comparatively mederate The amount of
capital employed - measured through the consumption of fixed capital - rose by just under
34%. That strang increase in capital wlilisation and the related technological progress led
not only to a reduction in the use of nature but also to a decrease in the input faclor of la-
bour, I spite of the growing domeslic product. Between 1891 and 2000, the number of
hours warked fell 4.4%. Although, compared with the smalier ulilisation of the labour factor,
the decrease In the use of the environment through the withdrawal of water and emissions
of carbon dioxide and acidification gases was larger, the trends for the faclors of energy,
raw materials and buiit-up and traffic area were clearly less marked than the savings re-
garding hours worked.
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Figure 3

Use of environmental resocurces for economic purposes

Quantity/volume trend
1980 - 2000
Average annual change in %
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1) Change in 1992 from 1895 - 2) Change in 1458 from 1595 - 3) Change in 1997 from 1593 - 4) Change
in 2000 from 1997 - 5) Until 1990 at prices of 1991, from 1991 al prices of 1955 - 6) Change in 1397 from 19%0.

A long-term examination of the development of the input of natural factors shows that, al-
lheough the use of such factors increased between 1960 and 1980, it decreased again in the
1950s and 1890s — with the exception of built-up and traffic area (cf. Report on Environ-
mental-Economic Accounting for the press conference in 2000). However, examining the
1980s and 1990s more in detail does not reveal really uniferm trends (figure 3).

Uniform trends are observed for the growth of buiit-up and iraffic area and for the reduction
of CQz and acidification gas emissions for western Germany in the 1980s and for Germany
iy the firsl ard the secend half of the 1990s. The use of area for built-up and traffic area in
the former territory of the Federal Republic rose an average 1.4% per year in the 1980s.
Both in the period from 1993 te 1997 and from 1997 1o 2000, the average annuai increase
for Germany (+1.1% each) was somewhal smaller. Both for the COz emissions and the
acidification gas emissions, the average annual reduction in the 1990s was larger than in
the 1980s,

For the other natural {aciors, ihe lrends of atilisalion in the three periods examined {1980s,
first half and second half of the 1930s) differed. For energy consumption, the differences
between the 19805 and the 1990s were rather small. In the 1980s, a small rise by an aver-
age 0.1% per year was abserved for western Germany. In Germany, the average decrease
in lke first hall of the 1990s (-0.2%) was somewhat larger than in the second hall (-0.1%).
The use of raw matenals grew an average 0.4% per year in the first half of the 1990s, one

Productivity — An indicater of the efficiency of factor use

The productivity of an input factor indicates how much economic output is produred by us-
ing one unit of the factor concerned.

Gross domestic product (real)
Productivity = -

Input factor

Productivity indicates how efficiently a national economy deals with the use of labour, capi-
tal and nature. Due to their different qualities and functians, those factars cannct directly be
compared with each other. However, by observing their development over long periods one
may obtain information on how the relations between the factors have changed.

It must also be noted that for the calculation of productivities the entire real yield of the
economic activity is referred anly to the production factor concerned, although the product
is created through the joint action of all production factors. Therefore productivities as cal-
culated can serve only for rough orientation.
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reason being the construction boom in the new Lancder at the time. The decrease in the
second half of the 1990s (-0.7% per year}, however, was larger than in western Germany in
the 19805 (-0.6%). Both for water withdrawal from nature and for the quantity of water dis-
charge, the decrease in the second half of the 1990s (-2.4% per year) was markedly larger
than in the first half of the 19905 (-1.2%). In the 1980s. a slight increase was recorded for
both items (+0.3%). Altogether, for maost of the preduction factors examined, the quantities
used — showing the exlenl of environmental burdens - fell in the second half of the 1990s;
in spme cases, the decrease was much stronger than in the western Germany in the 1980s.
Only the use of areas stiil shows rather stable growth rates at a high level.

However, the utifisation of natural inpul factors caused by the economic development dif-
fered between the three comparative periods. In the period from 1980 lo 1990, the annual
average growth of the price-adjusted gross domestic product in western Germany (+2 2%}
was censiderably larger than in Germany in the 1990s (+1.3% from 1991 to 1995 and
+1.8% from 1995 to 2000).

Erom the aspect of the efficiency of using naturai input factors, the result thus differs fram
what was obtained when examining absolule quaniities. The efficiency in using natural in-
put factors - measured as the productivity, i e. economic performance {real gross domestic
product) per unit of an input factar - increased in the 1980s and 1990s for all factors exam-
ined, however lo differing degrees {figure 4). Especially when comparing the second half of
the 1990s with the 1980s, an examination of efficiency shows other results than an exami-
nation of absolute quantities used. Such absolute quantities in the second half of the 1990s
showed larger decreases and smaller increases in Germany than in the 1980s (see figure
3}, whereas a study of productivities provides a varied picture: For buil-up and traffic area
and for acidification gases, the average annual increases in preductivity in the second haif
of lhe 1990s were larger than in the 1980s (built-up and traffic area 1.2% versus 0.7%.
acidification gases 16% versus 10.5%). For the faclors energy, raw materials and carbon
dioxide, however, lower productivity growth rates were recorded than in the 1980s. For all
natural input factors, with the exception of buill-up and traffic area. the growth in productivity
in the second half of the 19890s howover, was at least at the same level {water) as the in-
crease in iabour preductivity (1.8%) or above that rate.

With regard 1o the development of erergy and raw material prdducuvﬂy, ihe Federal Minis-

try for the Environment has sel targets in the cantext of the Environmental Baromeler. En-
ergy productivity should dotble between 1990 and 2020. Between 1980 and 2000 it rose by

Figure 4

Use of environmental resources for economic purposes
Productivity {real gross domestic product per unit}
1980 - 2000
Average annual change in %

Western Germany Germany
1980 - 1990 1991 - 1995 19485 - 2000
T T H )

Energy
Raw materials

Water withdrawal

Built-up and
traffic area

Co,
Acidification gases

Water discharge

Cons. of fixed capital

Hours worked

1) Changa in 1999 from 1995 - 2) Change in 1998 from 1995 - 3} Change in 1997 from 1983 - 4} Change in
2000 from 1997 - 5) Change in 1978 from 1990,
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about 24%. This corresponds to an annual average growth of 2.2% (figure 5). To meet the
target set by the Federal Ministry for the Environment, an average annual increase by 2.4%
would be required for the remaining years until 2020. For raw material productivity, a 2.5-
fold increase on the level of 1993 is envisaged for 2020. It rase 12.3% between 1993 and
2000, which is an annual average increase of 1.7%. To meet the target set by the Federal
Ministry for the Environmeni for the increase in raw material productivity until 2020, an av-
erage annual increase of raw material productivity by 4.1% would be required in the years
after 2000 This means that for both productivity indicators a much fasler development is
required to mest the targels. Although the comparison between the first and the second half
of the 1990s shows clear tendencies towards a faster development, the level of productivity
devalopment required to meat the political targets was not reached in that period.

Figure 5

Use of environmental resources for economic purposes
TARGET - ACTUAL comparison’

Average annual change in %

1990 - 2000 m ALl 2.2 I[
|
!

Energy productivity
2000 - 2020 2.4

189¢ - 2000 -

; CO,emissions

2000- 2005 -2.4 _

1993 - 2000 mm1 i
2000 - 2020 TARGET IR

Raw material productivity

*Y ACTUAL = Actual development.
TARGET = Development required to achieve target.

! in addition 1o its function as a sink, other senvices provided by nature should be menlioned such as
the buffer, recreation and production functions.

The impairments of nature and landscape caused by the use of area for built-up land and land used
for traffic purposes can in part be compensaled for by compensaton or replacement measures {Arlicles
8, Ba Federal Law on Nature Conservation); it is not possible yet to provide guanlitative information on
that issue.
~ Data source: Federal £nvironmental Agancy.
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2 Water and waste water

The principle of sustainable water management is an element of Agenda 21, adopted at
the Environment Conference in Rio de Janeiro in June 1892, There, it is considered neces-
sary to protect water as a natural resource and to deal with it in a manner that is compatible
with nature, efficient in economic terms and fair from social aspects. Also, the new EU
framework Directive on water (Directive 2000/60/EC) creates a uniform frame for water
protection and shows criteria fos the assessment and preservation of water resources, thus
contributing to sustainable use of water.

Water flow accounts

Varicus data sources are used for the water flow accounts forming part of Environmental-
Economic Accounting (UGR), Mast of the basic data are taken from official statistics (statis-
tics on water supply and waste water disposal in mining and manufacturing and in thermal-
stectric power plants for public supply as well as statistics of public water supply and waste
water disposal). To bridge data gaps, other data {e.g. on agriculture) from publications of of-
ficial statistics and of scientific institutes and organisations are used.

The goal of UGR is to show water flows in a breakdown by homogeneous branches and in-
dustries - fram water withdrawal from nature to its passing into the economic system and
the discharge of water into the natural system - and to draw up a complete balance of alt wa-
ter and waste water flows that are relevant for the economic process. This report shows the
results by industries {national classification of economic activities, WZ 1993).

The water withdrawn from nature is used for various economic activities, including produc-
tion pracesses of businesses and consurmption of househaolds. In the economic process, wa-
ter is distributed, incorporated in or remeoved from products, and it can be exported ar im-
ported. Water is discharged into pature in the form of waste water or evaperation.

From environmental aspects, the withdrawal of water from nature and ihe discharge of
waste water into nature i3 relevant in more than one respecl

Withdrawing water from nature may pose a problem even if the amount withdrawn is far
below the threshold of the regeneration rate of the natural water supply. This is because
water withdrawal always interferes with naiural processes and, consequently, has an impact
on the natural systems such as ecosystems or groundwater systems The envirenmental
quality may be heavily impaired by waste water Most of the water withdrawn is returned to
nature in the form of waste water, i e in a different condition and generally at a different lo-
cation Relevant aspects of the discharged water are its quantity and, in particular, its qual-

ity

The results presented hera have been taken from water flow accounts forming part of Envi-
ronmental-Econcmic Accounting. Major data sources for calculation are environmental sta-
tistics The goal of water flow accounts is to represent water and waste water flows caused
by economic activities. For the time being, the report facuses on the quantitative represen-
tation of water flows at the national level, broken down by types of waler and waste water It
is intended to supplement those data by additional information in the future. A working
group of the statistical offices of the Lander has started setting up a regional presentation of
such accounts. As part of Environmental-Economic Accounting, the Federal Statistical Of-
fice is developing a procedure to determine the paltutant loads in waste water.

Withdrawal of water

in 1988. a total of 455 bn m* of water were withdrawn from nature for economic purpases in
Germany (figure 6). Comparisons are made between water withdrawal and the total watar
resources available in Germany which, on a long-term average, are estimated at
182 bn m® per year. Two thirds of the total amount (45.5 bn m*) of water withdrawn from
nature in 1998 were used as cooling water. In the 1990s, water withdrawal from nature de-
creased considerably. Between 1951 and 1998, it decreased 11.4% (5.8 bn m?) Withdrawal
of cooling water was down 11.1% (3.9 bn m?).
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The decrease in water with-
drawal from nature was ac-
Withdrawal of water from nature companied by a growth in eco-

bn nomic performance (+9.7%).
measured as the trend of the

Figure 6

s L) s real gross domestic product in
e : — 1998 compared with 1991. This
el ias [ means that water was used

more and more efficiently.
- More efficient use of the re-
e s a0 sourca of water was supported
especially by the trend of water
and waste water prices, and by
1oel L T relevant new technologies such

‘T3 Gooting water  [7] Otter witbcirtmeal as household appliances and
production procedures requir-
ing less water. Producer prices
of water to be distributed to households and the industry rose by just under 50% between
1991 and 1998. That increase was clearly larger than the increase in total producer prices
{+3.2%) over the same period.

Water use in the individual industries (production) and for household consumption
showed quite different trends. Water use in the industries and in households is composed
af the water withdrawn by the relevant sector itself plus water received from other sectors,
minus water transferred to other units. According to the concept of Environmental-Economic
Accounting, the entire water use also includes foreign water and rainwater, water losses
and water discharged without having been utilised. At the macroecononic level, the volume
of water used differs from the quantity of water withdrawn from natura only by the balance of
water exports and imports (water flows across tha borders of Germany)

Qut of the total valume of water used (45.5 bnm?), production accounted for 93% and
households for 7% in 1998 (figure 7). Far more than half of the water used within Germany
was used in the economic sector of "electricity, gas, steam and hot water supply” (59%),
where jt was used almost anly as cocling water. Other sectors that had large shares in the
total volume of water used were "manufacture of chemicals, chemical products and man-
made fibres” (8%), "mining of coal and lignite" {5%), "manufacture of basic metals" {2%),

Figure 7

Water use, by economic activities, 1998

L e Agricuiture, forestry Co0%
Total " Mining of coal and lignite 4.6 %

46 495 mn m? e -

/ I“= Manutacture of pulp, paper 1.3 %

Final consumption T [~ Manutacture of chemicals,
of hquseholds " man-mads fibres 76%

o Manufacture of

basic metals 1.9%

| Electricity, gas, steam and
of which: hot water supply 58.8%

Cther prbduct!on
Industries 59%

Construction and service
activities, total 117%

All industries . 93%
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"manufacture of pulp, paper and paper products” (1%) and “agnculture, ferestry” (1%).
Nearly all the water used in "mining of coat and lignits” was mine water discharged withaut
being used. while in "agnculture, forestry" the main part was irrigation water.

Except for "waste water disposal”, all important industries showed a declining volume of
water used (figura B). The most marked decreases were recorded for the sectors "electric-
ity, gas, steam and hot water supply” (24bnm?® or -8.2%). "agriculiure, forestry”
(969 mn m? or -67.5%), "manufacture of chemicals, chemical products and man-made fi-
bres” (902 mn m® ar -20.7%) and "manufacture of basic metals” (529 mn m® or -40.9%.

Figure 8

Water use, hy economic activities
Change 1898 on 1881
mr

Agricutture, forestry : | -969
[Production industries {exch. construction) EEIM
} Mining of coal and fignite : : o .
Manufacture of lood products . 150 ﬂ
Manufacture of pulp, paper | |
Manu{. of coke, refined petroleum products . Li?oﬂﬂ
Manuf. of chamicals, man-made fibres |
Manuf. of other non-metadlic minaral products. - 902 Bk
Manufacture of basic raetals . BZI

Esectricity, gas, steam, hot water supply

QOther production industries

Construction and service activities
(excl waste water disposal)

Waste waler disposal | . 1380
Allindustries | _gaqq [ g
Finai consumption of holuseholds

All industries and
final consumption of households [~

The increase in water consumption in the sector of "waste water disposal” {(+1.4 bn m?) was
due to the marked rise in the quantity of foreign water ana rainwater, which is allocated to
that sector. The reasons for an increase in the amount of foreign water and rainwater are
the extension and restoration of the sewage network. The rather sirong decline in the val-
ume of water used in "agricuiture, forestry” to about a third of the original level was due
mainly to the fact that 1998 was a rainy year and that the use of irrigation water in the new
Lander was reduced again.

The reasons for the reduction of water use in preduction industries included factors within
businesses. In particular, the multiple and circutatory use of water increased. The ratic be-
tween the total quantity of water used and the quantity of water used in businesses rose
from just over 4:1 in 1991 1o nearly 5:1 in 1998. Especially in the industries af "manufacture
of chemicals, chemical products and man-made fibres”, "manufacture of basic metals” and
“mining of ceal and lignite”, emplaying low water consumption technologies and substituting
water by other substances such as emulsions ptay a major part.

The level of specific water use - measured as water use per gross value added - differs
between the industries because of the technological situation and the resulting amount of
water required (figure 9). On an average of all industries, 12.2 m* of water per DM 1 000 of
gross valug added were used in 1898. In total production industries {excl construction},
specific water use amounted to 42.8 m?* per DM 1 000. Specific water use is especially high
in the sectors of "mining of coal and kignite" (369.6 m* of water per DM 1 000 of gross vaiue
added) and of "electricity, gas, steam and hot water supply” (398 m? per DM 1 000 of gross
value added). In "manufacture of chemicals, chemical products and man-made fibres", spe-
cific water use amounis to 43.6 m* per DM 1 000, in "manufacture of coke, refined petro-
leum products” to 41.7 m* per DM 1 000, and in "manufacture of pulp, paper and paper
products” to 32 4 m? per DM 1 000 of gross value added.
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Figure 9

Specific water use, by economic sectors, 1998
m? of water per 1 QD0 DM of gross value added

Agricuiture, forestry
Production industries {excl. construction}

Manufachee of pulp, paper

Manuf. of coke, refined petroleum products pe>
Manuf. of chemical, man-mnade fibres
Banuf. of other non-metalic mineral products §
Manufacture of basic metals [

Electiicity, gas, steam, hot water supply fe

Other praduction industries

Construction and service activities 0.2
{oxcl, waste water disposal}| ~-
All industries 12.2

398.0

In the past decade, water was used more and mare efficiently. In the industries represented
(with the exception of "mining of coa! and lignite"}, the specific water use decreased from
1991 to 1998, In production industries, specific water use was down 18.1%, while in con-
struction and service activities together it was down 21.9%. Within production industries,
the trend of specific water usa was 42.7% in "manufacture of basic metals”. -34 6% in
"manufacture of pulp, paper and paper products”, and -31.8% in "manufacture of other non-
metatlic mineral products” (figure 10).

Figure 10

Specific water use, by industries
m?® of water per 1 000 DM of gross value added
Change 1998 on 1991 in %

Agriculture, forestry

Production industriss {exct. construction)
 Minirg:of coat and lignite

*" Nmiusmohore of pulp, papec

Manut. of ook, relined pékitisum products
Manut. of chefmical, man-made fibres

IManuf. of sther non-metaflic minerat products
Manufacture of basic metals
Eleciricity, gas, ateam, hot water supply
Cther production industries

Construction and service activities
(exc). waste water disposal)

All industries

In "mining of coal and lignite”, however, specific water use was up by 108.7% The main
reason here is a fall in value added due to smaller amaunts of material extracted, without
this trand having resulted in a simitar decrease of water use. It shouid be noted here that
the amount of mining water depends mainly on geclogical factors
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Figure 11

The level and trend of the
amount of waste water depend

on the amount of water with- go

drawn from nature. The differ-
ence between the two figures is
basically the item "evaporation
and other losses" {figure 11). In
1998, a total of 388 bnm* of
waste water was discharged
into nature. As is the case for
water withdrawal, the main part
of waste water is cooling water.
The share of cooling water in

Withdrawal and discharge of water
bnm?

[
Withdrawsd of
water from nature

Discharge of water

Into pature;

Evaporaticn and
Other losses

Waste water

1698 was 79% (30.6 bnm?®).
This referred almost entirely to

¢cooling water from power production processes. The lemperature of cooling water dis-
charged is higher than that of water withdrawn, so that it puts pressure on the environment.
Also, due to the procedures applied, it may contain chemical substances that are used to
pratect the cooling systems from being covered by algae and that also put pressure on the
environment. Most of the water discharged without prior treatment is mine water, which

generally is not polluted.

Waste water treatment

During mechanical treatment, coarse elements and depositable substances are separated
through screens, sand traps as well as sedimentation and preclarifier basins. Generally,
however, mechanical treatment is not sufficient to clarify heavily polluted waste water.
Therefore, biclogical procedures have to be applied in addition. This invelves the removal of
biodegradable substances by microorganisms. During the more intensive chemical waste
water treatment, other pollutants such as phosphorus compounds are removed through
chemical and chemical-physical processes.

Parallel to the decrease in water
withdrawat, wasie water discharge
toa declined in the 1990s. Just un-
der 6.0 bn m* were treated waste
water and 2.0bnm?® were other
untreaied waste water (figure 12}
The volume of waste water fell by
12.3% (-5.4 bnm?® between 19891
and 1988 (figure 13). Above-
average decreases were recorded
for the discharged quantities of
treated (-16.8%) and untreated
waste water (-15.7%) The volume
of discharged cooling water was
down 11.1%.

Figure 13

Figure 12

Waste water
b o

s K1
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(1]
ar E1)
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[] Coclrg vamia vatar [ Othe urtsested [} Treaed
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Waste water
Chaviga 1988 on 1981 in %
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Waste waler 1s discharged -
indirectly ~ through the public
sewage system {with or without
prior treatment in the busi-
nesses' own punfication plants}
or directly back into nature.
There are economic factors ex-
ernting influence on how waste
water is discharged, a.g. the
costs of a business's own puri-
fication plant as compared to
the costs of an external plant,
and legal provisions such as
limiting vaiues for pollutants.
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The quality of the treatment of waste water improved considerably since the early 1990s.
The share of binlegical procedures with additional treatment in the total volume of treated
waste water rose from 55% in 1991 to 88% in 1998, while the share of waste water treated
only mechanically was down from 16% to 3% (figure 14).

Figure 14
Treated waste water by types of treatment

7 7 %63_m_n m?

£242 mnm® 5957 mnm?
3% | mechanically treated

biologically treated

(without additional
; treatment)
76 %'| e
i oy . biologically treated
{with additional
treatment)
ke . G 5 e
991 1995 1998

Treating waste water involves considerable financial costs, which generally are borne by
those who caused the pollution; for instance, in public waste water disposal this is achieved
through charges. According to the results of Environmental-Economic Accounting, expen-
ditures to the amount of DM 32 5 bn were made on waste water treatmant in 1997 by pro-
duction industries, general government and the privatised public enterprises working on
sewage and refuse disposal, about half of that amount was spent on investments, the other
half on the current operation of the water protection plants. This means that the amount
spent on waste water treatment was nearly the same as that spent on waste disposal, air
quality control and noise abatement together” The value of fixed assets formed over the
years for water protection is considerable, too. At the beginning of 1958 that value was
DM 377 bn, which is 78% of the total fixed assets for enviranmental protection and about
2% of fixed assets of the overall economy Compared with 1991, the valua of fixed assets
for water protection, measured in prices of 1995, rose by DM 55.5 bnor 17%

Water withdrawal in a European comparison

The availability and the utilisation of water in Eurgpean countries are subject to different
geoiogical and climatic conditions The countries in the southern part of the Eurcpean Union
withdraw large quantities of water for irrigation in agriculture, while Central European coun-
fries need water mainly for industrial purposes, e.g. cooling water in power production.

Withdrawal of water in European Union countries

Regarding the statistical data from European Unicn countries, it should be noted that not all
of them are based on the same methodological concepts. Although sea and hrackish water
have not been included in water withdrawal here, they may be quite important in some
countries. in many cases, the data on the withdrawal of water in agriculture refer only to irri-
gation water, while not taking account of water required for animals. The coverage of cooling
water does not always include cooling water used for power generation and for industriat
processes,

A comparison of water withdrawal between selacted European countries from macroeco-
nomic aspects shows that in 1988 Germany ranked in the middie as regards water with-
drawal per inhabitant and year (495 m® per inhabitant and year) {figure 15). However, the
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international data cannot fully be comparec with the above results of Environmental
Ecenemic Accounting, especially because the data available do not include the withdrawal
of foreign water and rainwater,

Portugal ranked first in water withdrawal (1 114 m® of water withdrawn per inhabitant and
year}, fallowed by Spam (1038 m?), Belgium (730 m?} and France (517 m?) {figure 10). In
some countries, water withdrawal per inhabitant was lower than in Germany. They include
Finland (452 m?), Austria (441 m?}, the Uniled Kingdom {258 m?*), Luxemboeurg {144 m*) and
Denmark (142 m?).

Figure 15

Withdrawal of water per inhabitant, 1998

Comparison between selected European countries

m® per year
; "
Portugal |— | T 114
Spain f—— _ : | 2 : 771 036
Belgium : : E 3730
France b - e L
Germany .—i“%
Finlang p—0 - — T ] 452 [ i
Austria [ o0 c PPt } ;
United Kingdom :f‘——hﬁs ‘ | ‘ |
Luxembourg [ 144 i | i
Denmark [——1 14 ' ]

Source: Eurostat, Destatis calculations.

As regards the trend of water withdrawal, Germany alsc ranked in the middle of the Euro-
pean countries for the examined period from 1885 to 1958 In that period, water withdrawal
in Garmany fell 4.7% {figure 16}, The reduction was much mare pronounced in France (-
25 4%), followed by Denmark {-15 0%}, Belgium (-8.6%} and Finland (-6.4%) Water with-
drawal rose, however, in the United Kingdom (+25 9%), Spain (+22.7%), Luxembourg
(+7.0%) and Austria (+5.7%).

Figure 16

Withdrawal of water
Comparison between selected European countries
Change 1998 on 1995 in %
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Source: Eurgstat, Destatis calculations.
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3 Emissions of carbon dioxide
Overall economy

Emissions of carbon dioxide {CO;) are mainly created by the buming of fossile energy
sources such as coal, mineral oif and natural gas. Such emissions are a major cause of
glabat warming, as has repeatedly been stated by the Intergovernmental Pane! on Climate
Change (IPCC)".

Energy consumption and the consequent CO, emissians can be examined both from the
production aspect and the use aspect, in analogy 1o the representation of income and value
added aggregates in national accounting. This is because CO; emissions are produced on
the one hand during the preduction of goods and in part directty through the consumption
activities of households (e.g. room heating or individual transport) and, on the other hand,
they are caused through the final demand for goods. The uses side {figure 17) of CO;
emissions consists of exports {303.2 mn t) and national uses (818 8 mnt). Major items of
the latter are emissions caused by the consumption of goods by households (611.2 mn t),
the consumption of goods by general government {809 mn t) and fixed capital formatian
(139.2 mn t).

Figure 17
Supply and use of CO, emissions, 1999
in mn tonnes
1 3““'% 1122.1 mn tonnes, total
Import
10001
264.2 Changes in stocks
27
. Gross fixed
Final consumption capitai
of households Governm. farmation
: final -
| consumption 49 g
expenditure Finat
consumtion
ol 818.8 of nonprofit
inal 2 isati
Production il . Final| §14.2 | Organisations
uses - - | consumption{s
- . zpt hausehoids
Supply © Use

The supply side shows direct emissions, broken down by the activities of production and
consumption by households, and emissions caused by ihe production of imported goods in
the. rest of the world (indirect emissians) Direct emission of carbon dioxide in Germany
caused by economic activites amounted to 857.@ mn t in 1898, Of that amount, 847.2 mn t
(75%) were emitted during the production of goods and services and 210.7 mn t (25%) were
produced directly through household cansumption activities.

Calcutating direct emissions into the air

Direct emissions of the various air pollutants are calculated for industries and househotds
by means of specific emission coefficients (database of the Federat Environmental Agency),
energy consumption (database of the German Institute for Economic Research / energy bal-
ance) and by taking account of the processes running in the branches.
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Between 1880 and 2000, €Oz emissions decreased by 153mnt. In the following, the
causes of that trend are analysed on the basis of Environmental-Economic Accounting in a
detailed breakdown by economic activities. Data for such a detailed analysis are available
for the period from 1891 to 1999. For overall analyses of the emission trend, the year 1990
1s suited as a reference year, while for structural analyses, the year 1991 should be pre-
ferred.
Grafik 18

Between 1991 and 1999, direct
CQ; emissions {producticn and
consumption) decreased by
117.9mnt {-12.1%) to
857.9 mnt. Direct carbon diox-

CO, emissions
Change in 1998 on 1991

mn tonnes

} 4‘" rtsH 1A ide emissions of households

| por 1 {consumgption) were down by

| ol N the 8.5 mn t (-3.9%]) over the period
117, il el i examined (figure 18). Direct
! 1 enpissipns emissions in domestic produc-

| Exports 224 tion declined by 1094 mnt

! (-14.5%). The decrease thus

vl Final natiorsal was much more marked here
I , I [T T uses l T than that abserved for house-

hotd consumptian.

About two thirds of the emissions produced directly through consumption by households in
1999 regarded the purpose of "energy” {private heating of buildings, hot water preparation,
cooking), while one third was due to the utilisation of motar fuels for private transport. The
3.9% decrease in direct CO; emissions by households was contrasted by a rise in price-
adjusted final consumption expenditure by 11.2% (see table 4). Over the same period, di-
rect energy consumption of households rose 12.2%, that is even slightly more than final
consumption expenditure. This means that the decoupling of the trends of final consumption
expenditure of kousehalds and of their direct CO; emissions is entirely due to the utilisation
of energy sources containing less carbeon. In particular, households replaced hard and
brown coal by natural gas, which centains less carban. Between 1891 and 1999, the use of
natural gas by households rose 48 3%, while the use of hard coal and brown coal was down
56.5%

The development of direct COz emissions in production (indusiries) is determined mainly
by the level of production. With other conditions remaining constant, CO; emissions would
increase or decrease along with the development of production. Decreases in emissions
along with rising production may be achieved if the energy, whose use causes the emission
of COz, is used more efficiently, i.e. if businesses succeed in producing the same product
while using less energy That process is supperted both by general lechnoiogical progress
and by the relative rise of prices of the production factor of energy.

Hypothetical CO, emissions

The following factors influencing the trend of hypatheticat O, emissions during production
(all industries) between 1991 and 1999 were taken into account:

economic output {gross value added at prices of 1995)
economic structure {shares of industries in the gross value added of production)
energy intensity of the production (total energy consumption / gross value added) and

CO; intensity of energy consumption {CO,emissions { total energy consumption).

The results regarding the hypathetical trend of CO2 emissions are obtained with the as-
sumption that for one factor the value of 1991 is imputed, whereas for the other factors the
vatues of 1999 are assumed. The difference between hypothetical and actual CO2 emis-
siens may be interpreted as the impact which the factor kept constant bas on the reduction
of emissions.
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Other potential factors that might contribute 1o reduction are, as for household consumption,
the changeover to using energy sources containing less carbon per energy unit - e.g. re-
placing coal by natural gas or renewable energy sources - and the structural change to-
wards a production structure with a larger share of types of goods whose production re-
quires less energy. Such structural change is mainly the result of changed structures of
demand. It consists of a variety of trends, some of which are countervailing with regard to
energy consumption.

The impact of the above four components on the overall trend of CO; emissions may be es-
timated with certain assumptions. The influence of increased efficiency and structural
change, however, can be shown separately only if data are available with a sufficiently de-
tailed breakdown by industries, as is the case in Environmental-Economic Accounting,

When determining the impact of the individual components, the actual trend of emissions
was cornpared with a hypothetical trend which would have occurred under the assumption
that the factor under examination remained constant over time while for the other three
factors the actual trend was assumed. The effects thus obtained can however be consid-
ered only as a rough orientation for the contribution of the individual factors to the overall
development of CO; emission. This is because the level of any effect is also influenced by
the leve! of the other three effects and, in strictly mathematical terms, cannot be added up.

1 Figure 19 shows, for the period
Higure:1? from 1991 to 1999, the differ-
ence between the hypothetical
Difference between hypothetical and actual | and the acwal CO» emissions.

€O, emisslons, 1999 With gross value added re-
: mn tonnes maining the same as in 1991
42 127 and other conditions un-

changeg, CO, emission in
1995 would have been smaller
by about 7B mnt (growth ef

54

e ?gg;l fect). The other three factors
T - - contributed to a decrease of

i Structural effect CO; infensity T
1591 - 1999 . Erergy effect actual COz emissions. Improv-
| T 1691-1999 ing the efficiency of energy use
.78 19611408 in the individual industries re-

duced CO- emissions by an
estmated 127 mnt (energy
intensity effect). Structurai change, i.e. the change in the demand structure of the overail
economy towards types of goads that are less energy-intensive (structural effect), accounts
for a decrease in emissions by 112 mn t. The increased use of energy sources involving
less emission (CO: intensity effect) had a comparatively small effect (reduction by 34 mn t).

Emigsions by Industries

The distribution of emissions by industries clearly shows some concentration. 75% of tatal
direct emissions in 1999 were caused by the production of goods and services, 25% by
household consumption (figure 20}. Production industries accounted for about 61% of total
emissions. About ore third (34%) was caused by “electricity, gas, steam and hot water sup-
ply". Most of the CO; emissions of that branche are caused by alectricity generation.
"Manufacture of basic metals” ranked second with 7%, followed by “manufacture of other
non-metallic mineral products” (a good 4% of ali emissions), and "manufacture of chami-
cals, chemical preducts and man-made fibres" (3%). The share of "manufacture of coke,
refined petroleum products” was 3%, too. It should be taken into account here that the GO
emissians of “electricity, gas, steam and hot water supply” {about 281 mn 1) resulted from
that industry's primary function, which is the transformation of fossile erergy sources into
electricity and electricity supply to other industries. The service sector together had a share
of just under 13%.

For a realistic assessment of the chances to meet the national target for emissions (reduc-
ing the emissions by 25% in 2005 compared with 1990), the trends of CO; emissions in the

— 200 —



 DWSTATIS

wissen, nutzen,

Figure 20

Direct CO; emissions by economic
activities, 1999

Total of Agriculture and forestry 1.1%

858 mn tonnes Mining of coal and lignite 1.7%

Manufacture of food products 1,5%

k Manufacture of pulp, paper  0.9%

Household Manuf.of coke, refined 3.1%

consumption petroleum products

Manuf. of chemicals,man-

made fibres 32%

Manuf. of other non-metallic
mineral products
dustrie ofwhich; Manufacture of basic metals  7.0%

Electricity, gas, steam, hot  33.9%
water supply

4.4%

Other production industries  5.9%

Service activities, total 12.9%

All industries 75 %

ron

industries for 1999 compared with 1991 are of particular impertance. The "big” producers of
CO; emissions achieved considerable reductions over the last few years. As mentioned
above, of the reduction achieved within Germany (117.9 mn t in 1999 compared with 1991),
109.4 mnt were coninbuled by the economy {figure 21). For example, "'manufacture of
other non-metallic minerai products” and “service activities, total”, however, caused more
emissions in 1989 than in 19381. What had a major impact on total services is the marked
increase in COz emissions in "trade”, “land transport” and "air transport” (see table 33).

if the GOz emissions of industries are put in relation 1o their gross value added, i.e if we ex-
amine the specific CO: emissions, the following picture is oblained: The big CQ» emitters
"electricty, gas, steam and hot water supply” and ‘mining of coal and lignite" show very
high spacific emissions also when put in relation 1o their gross vaiue added (figure 22). The
change of spealfic COz emissions in 1999 compared with 1951 shows, however, lhat "slec-

Figure 21

Direct CO, emissions by economic activities
Change in 1999 on 1991 in mn tonnes

Agricufture and forestry
Production industries
Mining of coal and lignite
Manutacture of food producss
Manufacture of pulp, paper
Manuf. of coke, refined petrol productions.
Manuf.of chemical, man-made fibres
Manuf. of other nen-metallic mineral production
Manufacture of basic metals
Elactricity, gas, steam, hot water supply
QOther production industries
Service activities, total
Allindustries
Finai consumption of heuseholds

All intustrigs and
final 2 ption of h hoids

1) Excl. manufacture of coke oven products.
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Figure 22

Specific direct CO, emissions by
industries, 1999

CO, emissions per gross value added (prices of 1995)
kg per DM

Agriculture and forestry 0 '20 T T
Production industries 0.50 ! ' 3

Mining of coal and ligrite  Ju-iCi -

Manufactura of food products

Manufaciure of puip. peper

~ Manuf. of chemical, man-madae fibres

Mariui, of other non-metallic mineral poductions
Manufacturs of basic metails
Electricity, gas, steam, hot water supply

Cthar production industries

Sarvice actlvities, total 0.0

All industries B oja

.39

1} Excl. manufactura of coke oven products.

tricity, gas, steam and hot water supply” reduced the specific CO; emissions over time, as
didd most of the other sectors. Among the "big" emitters, only "mining of coal and lignite"
showed an increase {figure 23). The marked rise in specific emissions along with falling ab-
solute quantities of emissions in the latter sector is due to special factors connected with

the drastic fall in vajue added there {to about one third)

Figure 23

Specific direct CO, emissions by
- industries

CO, emissions per gross value added (prices of 1995)
Change in 1899 on 1591 in %

Awh:ulmo ang fomlry
Production industries
Mining of coal and ligriita
Manufacture of food products
Manufacture of pulp, paper

Manuf. of chemical, man-made fitres
Manuf. of other non-metallic mineral groductions

Manufacture of basic metals
Electricity, gas, steam, hot water supply
Other production industries

Sarvice activities, total
Al aconomic sectors S i

1) Due to special rend of gross value added in 1988,
2} Excl manufacture of coke oven products.
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Specific CO, emission and CO, productivity

The specific O, emission of an industries indicates how much CO_emission was produced
to ebtain one unit of the economic output {(value added) produced there;

Cemission

specific CO, emission =
gross value added

The CO, productivity of an industries indicates how much ecanomic output (value added)

was produced with one unit of the CQ emission produced thare:

gross value added

€0, productivity = ——
CCh emission

Foreign trade

The following section examines the impact of foreign trade ficws on CO; emissions. For-
eign trade is of substantial importance for Germany. Exports and imports have a major
share in the goods and services produced and used in Germany and the relative impor-
tance of foreign trade flows is increasing. The value of goods consumed ar invested in
Germany (final national uses) amounted to DM 3,369 bn in 1898, measured in prices of
1995 (see table 32}. in the same year, goods to the value of DM 1,017 bn were imported
and goods to the value of DM 1 096 bn were exported. Imports rose 45.0% between 15691
and 1999 and exports were up 43.2%, whereas the quantity of goods used for final national
uses increased not more than 11.1%.

The production of impcried and exported goods invoives the creation of CQ2: emissions and
ather envirgnmental pressures, which cannot be disregarded because of the great. and
further growing importance of such flows. What is especially interesting is the question of
whether the trend of decreasing envirenmental pressure in Germany through direct CO;
emissions is accompanied by a trend towards relocating COs-intensive production activities
to other countries.

Figure 24

Specific CO, emissions

CO, emissions per gross value added (prices of 1955}
kg / 1000 DM
14

Final national uses

Final consumption of
households

Final consumption of
non-profit organisations

Govemment final
consumption expen.

Gross fixed capital form.

1506.9

Changes in stocks

. Total

C1951 e 1999 ’ !
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The production of imported goods involved 2642 mn t of COz emissions in the rest of the
world {indirect emissions). The C0, emissions created in producing exported goods
amounted to a cumulated 303.2 mn t, i.e. taking account of the direct emissiens and of the
emissions created at all pre-preduction stages (figure 17).

Between 1991 and 1999 the emissions connected with final national uses decreased by
128 mn 1 (-13.6%}) (figure 18). The decrease was slightly larger than that of direct emissions
(-117.9mnt or -12.1%). As regards €Oz emissions, the data thus do not support the hy-
pothesis that the comparatively favourabie trend of direct CQ; pressure within Germany
might be accompanied by a growing reiocation of COz-intensive production to other coun-
tries. The picture may be entirely different for other pressure factors, as has been shown in
the UGR annuai report of 2000 for the withdrawal of raw materials from nature

The CCz emissions invelved in imports rose by 11.3 mn t between 1991 and 1999 (+4.5%)
and the emissions caused by the production of exported goods increased by 22.4 mn t
(+B8.0%), whereas — as shown earlier — the emissions connected with final national uses
were down by 129 mn t (figure 18). However. those different trends reflect in particular the
growing foreign-trade related interconnections of the German national econcmy.

Cumulated CO, emissions

The consumption of energy required for the production of goods and the relevant production
of emissions are the direct consequence of a specific activity of industries and households.
Therefore, this is referred to as the production of direct CO, emissions.

CO emissions created during the pre-stages of the production of goods are refarred to as in-
direct C0, emissions. The guantity of energy required indirectly abroad and the resulting CO
emissions can be taken inte account by assuming preduction structures and technologias
corresponding to those in Germany.

The tota! of direct and indirect CO emissions are the cumulated CO, emissions.

On average, the imported and the exporteg goods are maore COz-intensive than the goods
of final national uses. The speciic CO; emission of imporls was 260 kg per DM 1,000 n
1999. The production of exported goods involved the creation of 277 kg of CO; per
DM 1,000 (figure 24). The specific CO; emission of final national uses was 251 kg per
DM 1.000. 5

Figure 25 Between 1991 and 1599, the

specific  CQ. emission of

Specific CO, amissions goods decreased markedly

CO, emissions per (ross value added (prices of 1995) (figure 25); the decline for im-

Change in 19593 on 199% In %
T T . T ported goods was clearly

'

larger — assuming identical
production conditions in Ger-
{ i many and abroad - than for fi-
“_24_5 Exports| nal! national uses. For im-

i ‘r 1 ! parted goods, CO; intensity
| ! ' was down 27.9%. For exports,

[- 223 Final national uges the decrease was 24 6%,
[ f i while for finai national uses it
was 22.3%.

The structure of product groups is quite similar for imports and for exports. This reflects the
fact that tha German national economy 18 part of a complex international system of division
of labour between a number of industrialised naticnal economies, Such similarity between
import and export structures becomes aiso chvious when examining the CO; emissions
created through the production of foreign trade products (figure 26). Far more than half
{55%) of all emissions caused by exports in 1999 regarded the product groups "basic met-
als and semi-products thereof' (18%j), "chemicals, chemical products and man-made fibres"
{14%), "motor vehicles, trailers and semi-trailers” (14%) und "machinery and equipment”
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figure 26

CO, emissions of exports and imports
by product groups, 1999

Exports Imports
Cumulated CO, emissions indirect CQ, emissions
3 Food and animal feeds Metal products
Clecrical machinery Y, 3% _ Metal preducts Coke, 4%  Radio, TV.communi
and apparatus ™~ ' 3% nuclear fuef... ien equipment

I%

/

!

% 4%
Cther transp. equip)

4%
Constr. work

Other non-metallic
Other mingral products

product 3%
Other transport equipment
3%

roups
925"}; 5%
Paper products Food, ani-
4% mal feeds
7%
Machinery
and equipment Chemical
9%, products
7%
; h icles Z‘;:il;g Basic metals,
o railers, semi-trailers 288 semi-products
Basic metals and 14% Motor vehitles,  Machinery, thereot
semi-products —~  Chemical products traifers, semi-lraiters equipment 7%
thereof 14% 14% 3%

18%
303 mn tonnes

284 mn tonnes

(8%). In imponts, too, those groups have the largest share, although altogether it is clearly
smalier there. Together, they account for a good third (38%) of all emissions caused by im-
ports. Other product groups that are relatively important as regards impori-related emis-
sions are "food and animal feeds” (7%) and "construction work” {6%).

Estimating (O, emissions

The €0, emissions related to foreign trade flows can be estimaied by means of input-output
analysis. For this purpose, the results of Environmental-Economic Accounting on the energy
quantities used for ecaonomic activities and relevant for emissions and those on the CO;
emissions directly produced in that context are linked - using specific model assumptions -
with information on interconnections between various economic activities which is con-
tained in the monetary input-output tables of national accounts. One of the assumptions is
that the demestic situation of production shall apply to the production of imperted goods.
So, to put it more precisely, what is measured is not the actual CO,emissions produced in
the rest of the world but the CQ, emissions avoided in Germany through imports.

Internatienal comparison

In the Kyoto Protocol of 1957, the industrialised nations have committed themselves o
clearly reduce their CO; emissions. At the subsequent climate summits in The Hague
{2000) and Bonn {2001), the procedure to be foliowed to achieve those targets was dis-
cussed.

In an international comparison, Germany ranks ameng the top group regarding the ab-
solute quantity of CO; emissions {figure 277 Faliowing the USA (5433 mnt — by far the
mast important CQ; emitter worldwide), China (2,846 mn t), the states of the former USSR
(2,071 mnt) and Japan {1,058 mn t), Germany ranked fifth (864 mn t of CO; emissions) in
1998. Germany's share in worldwide CO; emissions was 4.0%. Regarding emissions per
inhabitant, Germany {(10.51) is clearly above the world average (3.91), though reflecting
roughly the average of the OECD member countries (10.91).

Energy consumption and, indirectly, CQ; emissions depend — among other things — on the

economic structure, climatic conditions, consumpticn behaviour, and cther factors such as
the opponunities of making more use of water, wind ar solar power.

— 205 —



D STATIS

wissena. nutzen,

Figure 27

International comparison

Direct energy-related CO, emissions, 1998
mn tonnes

UsA ]
Pecp. Rep, of China 12 846 ‘ 5433
Ex-USSR |
Japan

Germany
United Kingdom |
Canada
ltaly

France
Korea
Mexico

Australta [~ 317
Poland | 314
Spain [ 243

Turkey 4:] 182
Luxembourg | 7 i

Source: Organisation for Economic Cooperation and
Development (QECD). ’

Germany is one of the few countries that succeeded in the past decade to reduce direct
CO; emissions. According to QECD data, CO; emissions in Germany decreased 10.2%
from 1990 to 1998 (figure 28). The oniy other countries that have reduced their COa emis-
sions were — apart from the former Eastern bloc countries {e.g. ex USSR —38.1%) - Lux-
embourg (-31.4%) and the United Kingdom (-5.8%). On a global scale, however, COz emis-
sions rose 7.8% in the period examined. For instance, CQ» emissions increased 12.6% in
the USA, 25.0% in China and even $9.0% in Korea.

Figure 28

International comparison
Direct energy-mlated CO, emissions

. Changes in 1998 on 1830 in %.

USA [ 1128 j
Peop. RepofChina [ 1250
-38.1 | Ex-USSR
Japan [ 1789
-10.2 qurmany ;

=58 [} Uniled Kingdom

Canada [ 1461
hary (164
Korea : —159.0
France | 18.4
-7.9 [ Poland
Mexico [ ] 204
Australia [ 225
i Spain 204 i
Turkey 7 41.4
- 41-4 [ ] Luxembourg
Source: Organisation for Economic Cooperition and
Development (OECD).
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In Germany, the recuction process was supparted by special effects in eastern Germany in
the first half of the 1990s caused by German unification (faster structural change, closing
down or modernisation of less energy-efficient production planis). According to a study car-
ried out by the Fraunhofer Insfitut in cooperation with the Deutsches Instifut fiir
Wirtschaftsforschung (DIW — German Institute for Economic Research), the unification-
related special factors account for about half of the German volume of reduction.® In the
former Eastern bloc countries, it is especially the collapse of the centrally planned econo-
mies that has a great effect. In Great Britain, the changeover from coal to low-carbon natu-
ral gas in electricity production implemented during the past decade was a major factor. The
positive development in Luxembourg was clearly influenced by the strong decreasa in steel
production, which is highly energy-intensive.

! Intergovernmental Panel an Climate Change: IPCC Third Assesment Report — Climate Change 2001. For addi-
tional infermation see hup./fwww.ipee.ch

* For an international comparison, only OECD data on energy-related emissions are available. Process-related e-
missions have not been taken into account, In Germany, process-related emmissions aceounted for about 3% of all
EMISsions,

CE Frawnhufer Institut and Dewtsches Institue fiir Wirtschafisforschiung: "Greenhouse Gas Reduclions in Ger-
many and the UK - Coimcidence or Pohcy induced?”; extracts published in. 1imwelt 9/2001, p.596 fT.
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kJ
MJ
GJ
TJ
PJ
CE

MWh
kg

joule

kilojoule
megajoule
gigajoule
terajoule
petajoule

coal equivalent
watt

watt second
megawatt hour
kilograrm

tonne

Abbreviations - Units

(1J = 1 Ws)

(1kd=10"0)
(1 MJ=10°0)
(1 GJ=10° 0
(1 TJ=10"0
(1 PJ=10" )

{1tCE =0.0294TJ)

(=36GJ)

Explanation of symbols

less than half of 1 in the last digit
occupied, but mare than zero

km

pkm

Diffarences in the sum totals may occur due to rounding of figures
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miltion

billion

hour

cubic metre
percent

square metre
square kilometre
hectare

litre

persen kilometre

{= 10,000 m%)

data will be available iater

cell blocked for logical reasons

numerica! vafue unknown

or not to be disclosed

no figures or magnitude zero



Table 1: Population and economy

Inhabitants mn BO.O 808 B1.2 814 81y 81.9 Bz 82.0 a82.1 2.2
Active popuiation mn 407 40.5 40.4 406 405 40.7 41.0 41.2 41.4 418
Persons engaged {naficnal concept) mn 385 arae 74 a3 ‘a7.3 372 371 ars 38.0 386
Unempioyed
Total mn 22 26 31 23 32 15 39 7 34 3.1
In % of active population % 5.4 6.4 78 a1 7.8 86 95 88 82 75
Domestic final consumplion
expenditure of private househalds OM bn 1,822 1,860 1,853 1,861 1,692 1707 1722 1.757 +,803
Hours worked
Tatal hn hours 60.0 597 581 58.0 57 4 566 563 8.7 5790 574
Per person engaged {domestic s
concepl} hoyrs 1.560.4 16764 15558 1,885.0 15353 151941 1,5132  1,507.0 1.4586.2 14817
Capnal siock, at pnces
of 1995
Tolal " DMbn | 15642 18156 16847 17110 17,566 18000  1B.4Z8 18855 19304 19761
Per person engaged (domestic
concept) DM 1 000 406 426 446 459 471 484 4586 502 508 511
Par hour worked oM 261 269 277 285 293 300 307 34 22 329
Consumption of fixed capital,
at prices of 1085 DM ba 447 472 492 807 521 535 548 562 579 597
Gross domestic product
a8t prices of 1998
Total OM bn 3.346 3421 3,384 3463 3523 3580 3,600 3.67C 3738 3.853
Per person engaged (domestic
concept) DM 87,000 80 300 80,600 42,800 84,200 985,300 g6, 700 a7 E00 G& 200 89 500
Per nour worked DM 58 57 58 &0 61 E3 B4 65 65 E7
Per DM 1 000 of consumption of
fixed capital oM 7.458 7253 6,882 5,828 6,760 6537 E.574 6 532 6 460 6,449
Memarandum item:
Persons engaged (domestic concept) mn 8.5 379 37 4 37.3 37 4 v 372 376 38.1 38.7

1) excl cultivated assets.
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Table 2: Use of environmental resources for econemic purposes

Production factors

Primary snangy ot potaj 14,914 14 467 14,150 14,179 14,078 14,2688 54,748 14,599 14,548 14,220 14,173
Raw mat, withdrawalimparis 2 mnt B 1,480 1,479 1,412 1,533 1,485 1,458 1,440 1421 1,435 1,432
Water withdrawal from nalure mn m' : 51,344 40,852 46,150 48,972 48000  4T7B8  ATAMM 45,502
Gresnhouse gases ¥ mnt 1,187 1,146 1,082 1,071 pag 1,051 1,088 1,029 1,008 971
Ined. earbon dicxde mat 1,014 978 928 918 04 804 825 B854 888 858 861
Acidfication gases ™ mnt 1.2 57 43 45 38 34 27 24 21 2.0
Water dischangs Into nature mn m* 5 51148 40685 479056 43787 48724 47601 47,158 4534
inct.: wasls water mn m® : 438971 42375 40758 4+270 40740 40,267 40184 38,557
BUiH-Gp and tratfic kand " km? . . E 40305 : 5 ; 42,052 42503 42975 43,447
Hours worked b hours . 0.0 07 58.1 58.0 57.4 566 563 567 570 574
Cons. fixed cap. {prices of 1945) OM bn . “? 472 492 507 521 535 548 562 576 587
Memorandum hem:
Gross domastic procuct

at prices.of 1965 DM bn ; 3,348 3,421 3,384 3,463 3,523 3,560 3,600 3670 3739 3.850

Production factors (Germany, 1891 or 1003 = 100}

Primary energy consumption - 103 % 1040 978 550 q7.3 a8 6 1018 00.8 100.6 08.3 950
Raw mal. withdrawal/impons 9 = . 100 101.3 86.8 1050 w7 eea 8.6 87.3 LR 9.1
Water withcrawal from nature ™ u 2 100 97.1 <) 954 §5.3 3.1 52.2 BB.6&

Grasnhouse gases ™ - 104.4 100 952° 034 86.2 91.7 930 B9.7 B79 847
Indl.: carbon doxide - 103.9 100 95.0 940 28 92.6 4.7 91.5 910 879 8a.2
Acidfication gases * - 125.7 100 857 73.0 67.9 58.7 473 413 84 344

Waler discharge Inc nature 9 # : 100 971 9.8 95.4 95.3 9.t 02.2 846

Indl. waste water - 2 100 96.4 0.7 23.8 927 91.8 14 8.7

Built-up and trafc land . . § " 100 i . : 104.3 105.5 108.6 1078
Hours worked & . 100 %5 96.8 56.7 956 944 938 54.5 55.0 055
Cona. fixed cap, {prices of 1595) - . 100 1058.5 1040 1135 1166 118.7 122.5 125.7 1295 1336

Groas domestc product in ralation to preduction factors
(Gormany, 1991 or 1491 = 1D0}

Primary enargy consumption = . 100 104.5 103.2 106.4 106.7 104.1 106.6 1091 1136 117.5

Faw mut. withdrawalimports 7 = ; 100 1009 1045 .5 193.5 106.3 109.1 127 1133 117.3

Water wilhdrawal from nature - ; 100 10853 1078 108.5 10.5 114.0 1187 1238

Greanhousa gases ¥ - . 100 1073 108.2 126.0 1148 114.1 1199 1247 1318 E

ingl.: carbon dioxide - . 100 1076 107.8 1118 1137 1120 175 120.6 127.0 1305

Acidification gases ™ - E 100 1193 120.7- 152.4 1795 2743 260.5 301.0 325.0

Waler discharge inlc nature ® 2 P 100 1053 107.8 108.5 1105 1140 118.7 1238

Incl.: waste witer g . 00 106.1 108.1 1403 1128 1159 7.7 1254 : L

Euit-up and traffic land ™ 4 . . . 100 . " 4 102.0 1028 1036 1058

Hours worked % ; 100 102.7 1044 1074 110.1 124 14.7 1161 176 120.4

Gons. fixed cap. {prices of 1995} - i 100 08.9 219 91.2 50.3 88.7 87.8 872 86.3 B6.1
1} in part astimated.

2) Withdrawal of aiotic raw materlals subsaquently used and Impored ablotic gocds.
3} Ind!. foreign water and rainwater.
4) Greenhouse gased inchided ane carbon diaxdda, dinttrogan monaxide and methane. They have been grouped fo CO; equivalents by means of conversion factors (CO; emission x 1;
N0 emission x 310; CH, emission x 21).
5) Sulphtr choxide and nkrogen oxides have been grouped 10 acidification gases by means of conversion faciors (S0, emisgion x 1; NO, emission x 0.7}
8) Inci. foreign watar and rainwater, losses DCoaTing in waler distnibution and svaporation.
7) Acconding 10 anea survey, (referenca day: 31 Dacambar of praceding year, |.e. reference years 1992 and 1996)
and preliminary sstimate by the Federal OfMce of Bulding end Regionat Planning {rofarence day: 31 December of preceding year).
Federal Statistical Cffice of Germany
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Table 3: Direct use of environmental resources in private household consumption

Inhabilants .
Numker of households

Final consumptian expénditure {prices of
1995}

Diract energy consumption
Material consurnption
Emissions of carbon diexide
Waste production

Water use

Wasle watar

Huilt-up ard traffic area

CM bn
pelajoules
mnt

mn ¢

mnm®

km

1,622

3767

28
3,551

3,408

81
36

1,653

3,870

224

29

23,120

1,681
3,046
183
218
29
3,313

3,180

1,722

4,147

228

24,080

82 82 26
38 38 71
1.757 1,803 11.2
4084 4227 122
225 21 - 38

48 "

3,260 : . gs ?

3,254 . _—t

‘ 42 ¥

1} I 1995 from 1991. - 2} In 1888 from 1831 - 3) In 1997 from 1993,

—F —
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Table 4: Use of environmental resources for economic purposes *}
Western Germany

Production factors

Primary energy consumption petajoules 6,198 9,670 11,426 11,495
Raw matera} withdrawal/imports mn t 757 1,079 1.185 1,130
Water withdrawal from nature @ mnm? 20,260 . . 45,440
Greenhouse gases * mn t 555 907 950 857
Incl.: CO; mnrt 555 744 792 708
Acidification gases ¥ mnt 4 5 5 2
Waste mrt 218.9 320.4
Water discharge into nature ¥ mnm?® 20,053 ; . 46,207
Buik-up and traffic area km? " 18,780 . 27,310 30,452
Hours worked bn hours 56 52 47 46
Cansumption of fixed capital (prices of
1995) CM bn 78 168 242 J1e
Memarandum item:
Gross damestic product, unrevised,

at prices of 1891 OM bn 1,000 1,543 2,018 2.520

Production factors {1960 = 100}
Primary energy consumption - 100 189.2 184.5 185.5
Raw material withdrawalfimporis * £ 100 142.5 157.8 149.2
Water withdrawal from nalure @ - 100 4 ’ 229.2
Greenhouse gases . - 100 163.4 1719 154.5
Inel.: CO5 100 134.1 142.7 127.7
Acidification gases - - 100 117.2 113.0 51.9
Waste - 100 3 146.4
Water discharge into nature ¥ - 100 . 230.4
Buill-up and traffic area ¥ = 100 ; 145.4 162.2
Hours worked - 100 92.3 340 42.4
Consumgption of fixed capital (prices of
1585) - 100 202.2 309.8 407 .5
Groes domestic product In relation to preduction factors
(1960 = 100)

Primary energy consumption - - 100 96.9 1064 1359
Raw materia} withdrawalimporis ¥ - 100 108.3 127.8 166.0
Water withdrawal frem nature ¥ - 100 ; : 110.0
Greenhouse gases * < 100 94.4 1i7.9 163.1
Incl.: COy - 100 1151 141 .4 167.3
Acidification gases ¥ - 100 131.7 178.5 485.0
Water discharge inte nature ® 5 100 . 109.4
Built-up and traffic area ™ 2 100 . 1388 155.4
Hours worked - 100 167.1 240.4 305.0
Consumption of fixed capital {prices of
1895) - 100 76.3 §5.1 §1.8

*y Data in part estimated.

1) Withdrawal of abiotic raw materials subsequently used and imported abiotic goods.

2) incd. foreign water and rainwater.

3) Grearhouse gases incluged are carbon diaxide, dinfrogen monoxide and methane. They have been grouped to GO, equivalents by means of
conversion factors (COy emission x 1; NyO emission x 310; CH, emission x 21).

4) Sulphur diaxide and nifrogen oxides have been grouped to acidification gases by means of conversion factors (S0, emission x 1 NGy, emission x 0.7).
§) Inct. foreign water and rainwater, losses occurring in water distribidion and evaperation.

B} According to area survey; (reference day: 31 December of preceding year).

Federal Statistica! Office of Germany
Environmental-Economic Accounting 2301
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Table 5; Matertal and energy flows
mnt

Solids and gases "
Withdrawal 5121 4 687 4779 4717 4,508 4,438 4276 4151 4,098
Raw materal withdrawal (domeslic territory) 3,968 2 553 36681 3588 3,380 3255 3,539 2996 2.981
Withdrawal of material {unused) 2 2,686 2,536 2,422 z258 2,089 2,024 1,897 1791 1,741
Withdrawal of malenal {used) 1,282 1,223 1,280 1330 129 1,253 1242 1208 1,240
Biglic substances 188 130 205 181 262 212 215 218 214
Abiotic substances +.094 1,093 1,054 1,140 1,080 1,051 1,027 289 1,028
Erergy sources 364 325 296 277 265 256 244 228 221
COres [ 0 2 o] o o 0 1 1
Non-metailic minerals 730 768 758 ez 825 785 783 763 805
mparis. 433 456 423 463 464 4758 482 505 439
Biotic goods 68 70 a4 69 69 €9 70 73 78
Abiotic goods 365 386 35% 394 3ss 408 413 CRY 413
Energy sources 203 210 208 217 214 208 239 | 246 257
Cres and products thereof 74 74 63 78 78 70 76 85 78
Nan-metallic minerals and producls theneof 51 . &4 56 64 &4 58 57 54 54
Chemical products 23 23 21 . 24 4 25 27 29 28
Machinary and equipment 8 a 3 7 8 ] e 10 11
Other goods ] § 5 6 T § ? ] ]
Wilhgrawal of oxygen 719 683 575 664 E64 678 B55 €51 529
Pischarge 4330 3,988 4.044 3.9 3728 .
Applicaton of materal 295 284 283 284 283 283 278 277 274
Ferlilizers 294 283 282 283 282 . 282 207 276 273
Pestickdes o Q a 0 o o . 0 o] o
Sewage sludge 1 1 1 1 1 o1 1 1 1
Discharge of unused material ¥ 2,527 2,157 2,258 2,091 1,934 1,875 1,751 1,638 1,588
Exports 211 . 218 202 223 225 238 249 260 264
Bietic goods 52 54 - 81 57 60 B0 &1 67 kAl
Abiolic goods 159 162 181 166 165 178 188 193 185
Energy sources 21 23 22z 25 25 35 a2 34 32
Ores and products thereal 37 a7 36 38 a8 37 43 41 41
Nor-metaliic minerals and products thereof 50 50 41 48 45 46 43 50 52
Chemical products 30, 30 3z 34 34 a6 38 29 41
Machinery anc equipment 12 12 10 11 12 13 15 16 17
Ciher goods 9 1c 9 10 1 12 17 13 13
Waste, tolal ! 354 an 363 379 365 =
Ajr emissions 1002 950 838 923 922 841 909 802 872
Balancs of anllds and gases 73 709 735 gi6 778
Water
Withdrawal of water from naturs * 51,344 43,852 48.150 48,972 45,509 47,786 47,334 45,502
Discharge of water inlo nature ¥ 51148 49885 47,966  48,YB7 45724 47601 47,159 453N
Balance of waler exparts and imperts L] ] 8 ] 8 7 7 7
Balance of watar 189 178 176 177 1t 178 168 164
Total
Matarlal retained 920 888 911 993 956

1} Inel. non-sclid energy sources, sludges, acids and alkalis.

2} Incl, excavaled earth, hard coal sleg, excavated material of brown coal.

3} Incl, excavaled material of brewn coal and hard toal slag nat fillsd into underground spacs.

4) Indd. excavated earth, building and road demlilion waste, hard coal slag filed into underground space.
5} Inch foreign water and rainwater.

6) Incd. foreign water and rainwatar, losses occurfing in water disiribution and evaporation,

Federa Statistical Office of Gemany
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Table 6: Detalled material and energy flows, 1998

mn 1

Raw material withdrawal {domestic termiory)
Withdrawal of matenal (unused)
Erown coal
Hard caal
Other energy sources
Ores
Mon-metallic minerals, slones and sarth
Excavated earth
Withdrawal of material (used)
Biotic materials
Animals
Plants
Wood
Abictic materials
Energy sources
Hard coat
Brown coal
Minaral ¢il
Natural gas
Petroleum gas
Energetic peat
COther products cf mineral oil and
natural gag extraction

Ores
iron and mangane#e ares
Non-ferrous ares
Sulghur and magnetic pyrites
Other cres
Non-matallic minerals
Slones and earths
Raw and unbroken natural stones,
<ruds earths
Sand and gravel
Limestone and dolomite
Gypsum and chalk, anhydrile
Raw materials containing alumina
Quartzite, feldspar, pegmaiite
Other raw and broken natural stones
Paat for gardening
Minerals and products thersofl
Salis
Natural raw potassic saits
Rock salts, metallurgical salts,
saling salts, de-icing salts, spring
salts
Fluor spar, barytes and graphile
Sulphur from ratural gas extraction
Other mining products
Imports
Biotic goods
Animals and animal products
Plants and vegetable products *
‘Wood and waed products
Abioctic goods
Energy sources
Ores-and products thereof
Non-metallic minerais *
Chamical products
" Machinery ard squipment
Cther goods
Totsl

Solids 7

2,998.0
17912
16165
414
1.1

0.0
34.0
a5.1
1,204.3
21586
02
186.5
24.9
984.3
226.0
40.7
166.0
29
158
01

02

3
06
06
0.0
00
0.0
7626
738.8

240.1
3706
724
47
447
24
8.5
3.3
239
286
7.8

14,8
02
1.1
o0

504.7

733
6.4

411

25.8

431.4
2453

849

537

W®7
[
B.0

3,500.7

Application of material
Fartilizers
Manure
Commercial fantiizers (nutrients)
Pesticides
Sewage sludga
Discharge of unused material a
Exports
Biatic goods
Animals and animal products
Plants and vegelable products *
Wood and wood products
Abictic goods
Enargy sources
Ores and producis ihereof
Non-metaliic minerals
Chemicat products
Machinery and equipment
Other goods

Waste
Excevated aarfh
Building and road demaliion waste
Slag
Waste excl. mass waste

Total

Balance of solids

2767
2755
270.3
52
a.0
12
1,638.4
250.9
866
00
70
372
1923
318
414
40.8
391
16.3
132
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Withdrawat of oxygen

for the formation of carbon dioxide (CO;) 646.0
for the formation of carbon manaxide (CC) a1
tor tha farmation of nitrogen dioxide {(NO;) 1.2
for the formation of sulphur dioxide (S04} 04
for the formation of dinilrogen oxide (N0} 0.1
Tatal B50.7
Water
‘Water withdrawal from: natura 45,501.9
Foreign and rain water @ 4,734.2
Groundwater, spring and surface water, bank
filtrate 40,767.7
Total 45.50%.5

Table 6: Detailed materlal and energy flows, 1998
mnt

Ajr emigsions of mass poliutants

Carbon dioxide {COj}
Carbon monoxide (CQ)
Nitrogen dioxide (MO;)
Sulphur dioxide (SOg)
Dinitrogen oxide (NQ)
Ammonia (NH,}

Methare {CH,)

Dust

Voiatile organic compounds,

excl. methane (NNVOC)
Total
Halance of gases
Balance of solids and gases
Water gischarge into nature
Fareign and rain waler "
Waste water
Evaporation
Losses
Balance of water exports and imparts
Total

Balance of water "

Material retained

838.2
§3
17
g3
02
0.6
34
03

202.3

- 251.8

45,330.7
47342

38,556.6
14385
B00.4
67

45,337.4

164.5

1) Inel non-sclid energy sources, skidges, acids and alkalis.
2 Incl. sxcavated matarial of brown coal and hard coal slag not fitled into underground space
3} Eslimaled. - 4} Excl. wood. - 5) And producis thereal.

6} Withdrawal through sewage system (e.g. drainage of sealed aress).
7) Transtormaticn info other types of matenals.

Federal Statistical Offica of Germany
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Table 7: Environmental protection expenditure *)
2t prices of 1995

Enviraonmental protection expenditure,

1otal DM mn . y . 67590 68320 70320 66,300

Share in gross demestic product % X X X 18 290 2.0 1.8

Of which:
Production industries 2% DM mn 17,400 18210 18410 18270 17,510 17,880 15450 12,170
Gavernment DM mn 28,300 1,770 29850 28,980 27440 24800 21970 20,600
Privaised public enterprisas DM mn ; ; . 20260 24370 27560  26.880

Investments in environmental protection OM mn y : " 30,020 27 4680 25,270 22,700

Share in total investments Y% X X X 348 35 32 29

Of which:
Praduction industries 2 DM mn 6,300 6,680 6,470 6,020 5,050 4,810 3.460 3,080
Governmant DM mn 14,840 16,850 14640 13,500  11.980 9,880 8,560 7,570
Privatised public enterprises ¥ DM mn . . . 10,500 10430  10.500 10,580

Current expenditure for environmental

protection DM mn # ¢ . 37,490 41,660 45,050 43,610

OFf which: : )
Productian industries 29 ¥ . DM mn $1,400 11,530 11,940 12,250 12480  $30050 12,000  9.080
Govemment DM min 13,550 14880 15010 15480 15460 14540 13,410 13030
Privatised public enterprises ) DM mn % . o 9,760 13,940 17,080 18,200

*1 1998 provisional results.

11 Environmental protection expenditura = Totai of investments and current expenditure for environmental protection purposes.

2) Excl. construction indusiry and expenditure for integrated environmental protection measures.

3) 1993: exdl. current expendilure 'of efectricity, gas, steam and hot water supply anc of collection, purification and gistribution of water.

4} This item covers expenditure of enterprises outside public budgets, especially municipal public utility undertakings in waste disposal and
waler protection. Both in Environmental-Ecanaomic Accaunting and in national accounts, they are considered as part of the enterprises,
rather than of the government sector. Consislent data are available only from reference year 1994.

5) Excl. fees and remuneration for disposal services rendered by third parties.

Federal Statistical Office of Germany
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Table 8: Environmental protection expenditure by environmental protection areas, 1997
current prices
DM mn

Enviranmental protection expenditure, total
" ) 66,530 26,720 32,510 690 6,630
Of which:
Production industries = 15,440 3,200 5340 360 6,540
Government 22,040 8,230 12.400 330 a0
Privaised public enterprises > 29,050 14,280 14770 . .
Investmenis in envirenmenial protection 22,370 4,340 15,850 520 1,670
Of which:
Production industries > 3,550 510 1,230 180 1,620
Government 8,350 8§40 7140 330 50
Privatised public enterprises > 10,470 2,990 7,480 . .
Current expenditure far environmental
protection 44,160 22,380 16,660 180 4,580
Of which:
Productian industries 2 ¥ 11,8090 2,890 4,110 180 £.920
Government 43,690 8,390 5,260 - 40
Privatised public enterprises 3 18,580 11,300 7,280 2 -

1} Environmantal protection expenditure = Total of investments and curreni expendiure for environmental protection purposes.

2) Excl. construction indusiry and expenditure for integrated environmental protection measures.

3} This item covers expenditure af enterprises oulside public budgets. especially municipal public utility underiakings in wasle disposai and
water profection. Both in Envirenmenta-Economic Accounting and in national acceunts, they are considered as part of the enterprises,
rather than of the government sector. Consistent data are available only from reference year 1994,

4} Excl. fees and remuneration for disposal services rendered by third parties

Federal Statistical Office of Germany
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Table 9: G ross fixed assets for environmental protection *)
at prices of 1995
DM mn

'Gruss fixed assets for anvironmentat

protection 402,290 416,510 432,870 447,510 480,180 469,550 477 030 480,910 482,960
Qf which:

Waste disposal 24 500 26,980 30,230 32,360 33,780 35,630 36010 36,470 36,650

Water protection 321,230 330,440 344,990 351140 360,190 367,570 a7z 780 I7e.740 379.550

Noise abatemant 7.550 8,010 8,430 8,840 ©.220 9,540 8,830 10170 10610

Air quality cantrot 45010 51,080 53,220 55170 a7 000 | 57,820 58,400 57,530 56,150

*) Grose fixed assets of the govemment and of production industrses {exel. conslruction industry and excl. fixed assets from intagrated
- envirenmental protection investments). Stack at the beginning of any year. 1992 and 1989: priliminary resuits

Federal Statislical Cffica of Garmany
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Table 10: Revenue from environment-related taxes and total tax revenue
. DM mn

Woestern Germany

1980 364,916 27,936 21,351 6,585 -

1685 437,189 31,871 . 24 521 7,350

1990 549,667 42 935 34621 | 5,314 -

Germany

1991 61,919 58,277 47,266 11,011 -

1992 731,730 68,483 55,166 13,317 -

1993 749,119 70,358 56,300 14,058 . -

1954 786,153 78,016 63,847 14,169 -

1995 : 814,284 78,693 64,688 13,805

1996 848,705 81,994 68,251 13,743

1897 ~ B53,055 80,426 66,008 14,418 -

1998 893,343 81,848 56,677 15171 -

1999 952,178 98,696 71,278 13,767 3,551
2000 982,658 ' 94,265 73,882 13,720 6,563

» pefore deduction of children's aflowance (chiléren's allowance paid by the government fa inactive persons and tax deductible
children's allowance paid by employers to their employees).
Federal Statistical Office of Germany

Environmental-E conomic Accounting 2001

- 219 —



Table 11: Taxed mineral cil

1991 40,643 25,880 44,752 692
1992 41,103 27,387 41,671 676
1983 41606 28,782 41,758 720
1994 40,094 29,324 39,543 751
1985 40,087 30,425 30,208 807
1996 40,329 30,733 42,749 883
1997 4() 845 31,423 41,702 845
1998 40,783 32,487 39,351 803
1599 40 898 34,018 33,412 762
2000 39,045 33,780 30,772 780

Federal Statistical Office of Germany
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Table 12: Gross value added (prices of 1985}
DM biltion

AB Agriculture, forestry and fishing 9.3 422 45.1 449 459 47 5
C-F Production industrles, total 1,083.8 1.060.2 10334 1,048.1 1,058.2 1,046 4
10 Mining of caal and lignite, extraction of peat 148 10.8 87 6.0 87 55
13 14 Mtnlng_and quanl'ymg. except of energy 54 65 58 54 5.4 54
produring materials
15 Manufacture of food praducls 632 87.3 647 £6.2 g2 642
17 Manufacture of textiles 16.2 1186 10.8 11.0 10.8 9.7
54 Manufacturg of wood and woad progucts, 13.9 172 16.8 173 16.5 16.4
except furniture
21 Manufacture of pulp, paper and paper products 16.6 154 16.5 18.4 18 5 183
Manufaciure of coke, refined petrolaum
3 > A i S 4 LY i
Z products, manufacture of fertie material 8 12 3.8 8 d G
54 Manufacture of chemicals, chemical products e i 769 78 701 79.4 766
and man-made fibres
25 Manufacture of rubher and plastic products 348 6.1 349 378 363 28.3
5 Manufacture of olher non-metallic mineral 204 352 126 422 2.6 499
products H
27 Manufacture of basic metals 314 i 3.2 30.7 32.0 323 328
28 Manufaciure of fabricated |-nela! praducts, 9.3 682 G4.a £5.1 a7.9 BTE
excepl machinery and equipment
29 Manufacture of miachinery and equipment 124 .8 108.3 105.5 106.2 112.0 105.2
2 Manufacture of elecircal machinery and 85 1 546 542 55.2 567 570
apparaius n.e.c. 3
12 Manufac.ture‘ of rad:p, tetevision and 582 i 147 142 158 169 206
communication equipment and apparalus
4 Mangfacfure of motoer vehicles. trailers and 95 2 86.8 A7 1 a87 01.0 86,0
semi-railers :
35 Manufacture of other transport equipment 161 | 10.2 118 13.6 142 17.2
40 Electricity. gas, steam and hot water supply 58.0 §3.0 65.1 £6.2 67 2
41 Callection. purification and distribution of water 9.4 77 7.7 8.7 8.7
45 Canstruction 201.8 223.0 241 210.8 206.7 206 2
11-12. 16,
168-19, 22, i §
10,33, Other production industries 126.4 108.9 107.2 108.8 1091 107 4
36-37
GQ Service activities, total 4,984.0 21924 2.2536 23006 23686 24484
Comrrission trade and wholesale trade, retail
trade {except of moter vehicles and
alse molorcycles); repair of personal and househald 2158 a04i2 S0d.7 01,2 303.5 N3E
goods .
60 Land transpori; transport via pipelines 63.0 57.5 58.8 57.6 57.5 61.7
62 Air transpart 6.3 11.9 13.4 14.2 14.4 14.2
78 PubFc administratian and defence; compulsory 212.1 218.4 2188 218.3 2176 216.1
socia{ secunty
50, 59, 61,
63-57 . _—
70_74' £thar service aclivities 1,423.8 1.600 2 1,657.8 1,709.3 1,7736 1.542.8
B0-95
AD All industries 3,116.8 3,2954 3,3321 3,354.6 34727 35423
Memorandum item:
Demestic final consumption expanditure of
private househalds 16218 1,691.3 1,706.8 1.722.0 1,757.3 1,803.0
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21 .

3

24

25

26

27

2B
2

3

3z

34

35
40

44

43
11-12, 15,
18-19, 22,

30, 33,
36-37
G-Q

51-52

BO
g2
75
50, 58, 61,
63-67,

70-74,
80-95

AQ

Table 13: Gross value added (prices of 1995)

Agriculture, forestry and fishing

Production industries, lotal

Mining of coal and lignile, extraclion of peat
Mining and quarrying, except of energy
preducing materials

Manufacture of food products

Manufacture of lextiles

Manufacture of wood and wood products,
except furniture

Manufacture of pulp, paper and paper preducts

Manufacture of coke, refined petraleum
products, manufacture of fertile material
Manufacture ¢f chemicals, chemical products
and man-made fibres

Manufacture of rubber and plastic products

Manufacture of other non-metailic mineral
producis

Manufaciure of basic metals

Manufacture of fabricated melal products,
except machinery and equipment
Manufacture of machinery and equipment
Manufagiure of electrical machinery and
apparatus n.e.c.

Manufacture of radio, television andg
communication equipment and apparatus
Manufacture of motor vehicies, trailers and
semi-trailers

Manufactura of other transport equipment
Electricity. gas, stearn and hol waler supply

Collection, purification and distribution of water

Constructian
Other production industries

Service activities, total

Commission trade and wholesaie trads, retait
trade {except of motor vehictas and
muatorcycles); repair of personat and household
goods

Land transpart; transport via pipelinas
Adr transport

Public administraticn and defence; compulsory
social security

Other service activities

All industries

Memaorandum item:
Domueslic final consumption expenditure of
privale households

1981 =100

100

100
100
1G0

100
100

100

100

100

100

100

160
100
100
100

100

100

100

100
106

100
100

100

100

100

100

100

100

100

100

100

107.5

97.0
3.1
119.4

106.5
7186

123.6

55.4
109.9
104 4

115.8
89.5
964
B&.8
825

807

90.3

53.7
106.8

822
1105

469

110.5
109.1

1.7
187.4

103.0

1124

1057

104.3

o877
107.4

102.5
66.8

1208

98.9

473

108.6

100.9

107.2
93.0
928
§4.5
81.%

779

88.3

73.7
171

81.9

106.1

848

113.6

109.0

93.4
211.4

1037

116.4

106.9

105.3

1142

' B58
40 1
948

1048
67.7

124.3

110.8

1103

109.4

105.9
1020
94.0
851
835

BE.T

922

849
1123

922
104 5

86.1

116.0

108.0

915

2245

102.9

1201

108 9

106.2

M7

96.8
38.3
8993

98.3
67.0

119.3

Mt3

110.7

113.7

1071
103.0
870
898
826

867

B8&7
139

930
1025

B6.3

1194

1096

91.2

2278

1026

1246

111.4

1084

106.8
111.0

108.2
103.8
973
843
876

1134

893
106 8

102.2

1234
1125

98.0
22486

101.9

1264

137

111.2
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Table 14: Gross value added (prices of 19935}

Percent

AB Agriculture, forestry and fishing 13 1.3 1.4 1.3 1.3 1.3
C-F Productlen industries, total KLB| 322 31.0 30.9 30.5 29.5
10 Mining of coal and fignite, extraction of peat 0.5 03 0.3 0.2 0.2 0.2
444 Mining'and quarrying, except of enargy 02 02 02 0.2 02 0.2
producing materials }
15 Manufacture of food preducts 20 20 1.9 20 18 18
17 Manufacture of textiles 0.5 0.4 o3 0.3 0.3 ¢3
20 Manufaclur_e of wood and wood prodiicls, 04 05 os 0.5 05 05
except fumiture
21 Manufacdiure of pulp, paper and paper products 0.5 0.5 05 g5 0.5 0.5
35 Manufacture of coke, reﬁned'petroleum 0.3 o1 04 0.4 02 a1
preducts, manufacture of fertile material
2 Manufacture of chemicals, chemical products 53 24 a3 23 23 27
and man-made fibres
25 Manufacture of rubber and plastic products 11 11 1.0 i1 14 1.1
2 Manufacture of other non-metzllic mineral 10 14 10 0.9 0 0.9
products 2
27 Manufacture of basic metals 10 ne 03 04 (8] 0.8
28 Manufacture'offabricaled metal producls, 232 24 1.9 19 15 15
excepl machinery and equipment B
29 Manufacture of machinery and equipmani 40 13 32 a1 3.2 3.0
5 Manufaclure of elecirical machinery and i

21 i 17 16 16 18 16
apparatus n.a.c. :
4y Manuiac@urg of rad‘p. felevision and 05 | 04 04 0.5 0.5 08
communication equipment and apparatus

Manufaciure of motor vehicles, trailers and

34 TR ai 2.6 2.5 2.6 2.7 24
semi-trajlers
35 Manufacture of other transpaort equipment 08 01 04 04 0.4 [+2]
40 Efectricity, gas, steam and hot waler supply 18 14 2.1 20 19
41 Collection, purification and distribution of water 0.3 02 0.2 0.3 0.3
45 Constructian, 85 | 6.8 6.4 6.2 6.0 58
11-12, 46,
18-18, 22, I .
0,33, Qther production industries 41 33 32 3.z 341 3.0
36-37
GG Service activities, total 53.7 66.5 £7.8 67.8 68.2 69.1
Commission trade and whelesale trade, retail
5152 trade {except of mglur vehicles and ag 92 g1 a9 a8 89
motorcycles); repair of personal and househoid
goods
0 Land transport; transpor via pigelines 2.0 1.8 18 1.7 17 1.7
82 Air transport 0.2 0.4 04 0.4 0.4 04
75 F‘le-hc admlr.uslrahon and defence; compulsory 6.8 66 65 5.4 63 6.1
social security
50,59, 61,
E3-67, ; .
7074, Other service activities 45.7 4B.6 49.8 50.4 51.1 52.0
B0-95
A-Q Allindustries 100 1CQ 100 100 100 100

Federal Statistical Office of Germany
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Table 15: Volume and use of.primary energy in the economic territory, with intermediate goods from the
economic territory and abroad

1991
Comestic production . 5,641 - 5,841 275

+ Imports 10,015 4,825 14,840 725
=| Supply 15,656 4,825 20,4581 100.0
- Intermed ate consumption 10,700 -10,700 0 0.0
=t Finaluses 4,956 15,525 20,481 100.0
s Exports and ocean bunkering 1,189 4,866 6,065 2986
=] Final domestic uses 3,757 10,659 14,416 70.4

Domestic final consumplion of

private hausehelds 3,767 6,626 10,383 507

Consumption expendifure of nen-profit institutions

serving hauseholds - 4] 79 04

Government finai consumptien expenditure - 1,350 1,350 66

Gross fixed capital farmation - 2461 2,461 120

Changes in stocks, acquisitions

less gisposals of vall.?gbles gl 3 13 o8

1999
Domestic production 3.795 - 3,785 ) 178

+1 Imports 11.336 6203 17.539 g2z
=| Supply 15.131 6,203 21,234 100.0
- | Intermediate consumption 9.997 -g,997 0 0.0
=| Final uses 5.134 16,200 21,334 100.0
- Exparts and ocean bunkering 1,144 6,201 7.345 34.4
=| Final domestic uses 3,990 9,999 13,989 65.6

Domestic final consumptien af

private housenoks 4227 6.463 10,720 0.3

Consumption axpendgiture of non-prafit instilutions

serving households - 52 92 04

Government final consumption expenditure - 1,150 1,150 54

Gross fixed capital formation - 2,301 2,301 08

Changes in stocks, acquisitions . 237 .38 _275 13

less dispesals of valuables
19499 on 1991, in percent

Domestic production - 327 0.0 - 327
# Imperts 13.2 286 16.2
=| Supply - 34 288 4.2
- Intermediate consumption - BE& - 6.8 00
={ Finaluses 35 43 4.2
Exports =nd ogean bunkering - 48 27.4 211
={ Final domestic uses 8.2 - 82 - 30
Comastic final consumption of
private househoids 12.2 - 20 3t
Consumption axpenditure of non-profit institutions
serving househoids 0.0 162 re2
Gavernment final cansumption expenditure 00 - 148 - 148
Gross fixed capital formation aa - 65 - 65
Changes in stecks, acquisitions
22223 - 1265 - 3065

less disposals of valuables
1899 on 1991, absoluta

Domastic productian -1.846 o +1,846

+] Imports 1,324 1,378 2,699
=1 Supply 525 1,378 853
-| intermediate consumption -703 703 V]
=} Final uses 178 675 853
-| Exports and acean bunkering -55 1,335 1,280
=| Final domastic uses 233 -661 -427

Domestic final consumption of

private hausahalds 460 -133 327

Consumption expanditure of non-profit instititions

serving households a 13 13

Govemment finat consumptian expenditure a -200 -200

Gross fixed capitel formation 0 -15% -159

Changes in stocks, acquisltions

less disposals of valuables 227 -181 -408

Federal Statislical Office of Germany
Environmental-Economic Accounting 2001
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Table 16: Domestic direct energy consumption
Terajoules

Cadh :
A-B Agriculture, forestry and fishing 207,056 159,815

168,981

154,184 147,696 159,126

C.F Production industries, total 8497730 8,082,328 8,181,007 B.160,538 £,148 485 7.588,914

10 Mining of coal and lignite. extraction of peat 283,399 250,941 217,910 179,629 158,163 157 673

13,14 Mining and quarrying, excep! of energy 85,027 66.617 60,568 51,026 49,832 61,994

producing materials

=] Manufacture of food products 264915 270,576 274,535 ' 287,447 267,203 261,767

17 Manufacture of textiles + 47,467 39,726 38,474 37,643 37,677 39,641

5 | WEtEiEGrwond MRl Rt 48,989 45,718 45,679 43,704 45,526 46,794
excepl fumiture :

2 Manufacture of pulp, paper and paper products, 196,254 199,691 191,794 196,170 188,112 176,551

2 Manufacture of coke, refined petroleum 440 506 454 547 4EG 488 433,587 448,623 253 674

products, manufacture of fertila matenial
Manufacture of chemicals, chemical products

1,539,895 1,443,308 1,428,418 1,472,240 1,460,405 1,488,197
and man-made fibres

24

25 tanufacture of rubber and plastic products 50,632 78,032 77,223 78,946 78,729 80,367

2 ':';:zg‘s‘l““’ ofither son:metalic. mireral 316,030 370050 374,188 76,497 367,342 366,137

27 Manufacture of basic metals 823,077 786,774 763,842 801.501 808,554 694,529

28 Miinufaclire ot fatdcatéd meta produets, 136,655 420,069 119.852 146,792 118,117 120,551
excepl machinery and gquipment

29 Manufacture of machinery and equipment 140,245 118,198 120,565 114,543 108.194 122,418

3

Manufacture of electrical machinery and 70457 50,772 60,281 56,905 57073 -
apparatus n.e.c. H

% Manufactura of radio, television and 33426 29272 10,309 28 514 28,640 29,367

communication equipment and apparatus

4 Manufaclure of motor vehicles, trailers and 144,602 156,281 167,919 162,855 163,713 169.010
semi-trailers

35 tManufacture of other transport equs{}ménl 20,308 22,975 25126 24,394 24 530 25,250
40 Electricity, gas, steam and hol water supply 3,218,793 2,965,933 3,085 786 3,119,159 3,135,908 2,621,136
41 Cothection, purification and distribution of water 15,962 19,093 19 682 19.573 19,417 21.815
48 Construction 335,814 295,343 290,653 283,71 254,398 280,267
11-12. 16,
18-19, 22, N .
10,33, QOther production industries 258,370 230,362 N8 717 290,410 282,026 312,687
3637
GQ Service activities, total 1,895,173 2,080,343 2,226.084 2,139,100 2,172,893 2,248,989
Commission trade and wholesale trade. -
retail trade {except of molor vehicles and
51-52
motorcycles); repair of personal and BB1.048 £ A Mz48 ARUGee 464,'134
hausehold goods
60 Land transpart; transporl via pipelines 293,532 333,134 338,034 344,535 354,754 379,118
52 Adr transport 207,273 248,744 256,685 265 815 273847 292,368
7 Pubiic administration and deferce: 366,121 253080 271393 254989 255366 256,028
compulsory social security
50, 59, 61,
4 .
o Other service aciivities 747,202 812,068 897,777 831,279 838,304 857,320
BO-85
AQ All industrias 10,699,959 10,322,485 10,566,073 40,453,820 10,469,074 5,997,035
Domestic final consumption of private
househgids 3,767,058 3945619 4,183,667 4,146,783 4,083,873 4227021

All industries and domestic final

104
consumption of privats houssholds 14.467 014§ 14,268, 14,749.733 14,600,603 14,553,047 14,224,060

Federal Statistica! Office of Germany
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Table 17: Domestic direct spocific energy consumption
Energy consumption per gross valua added (prices of 1995)
kd DM

AB Agriculture, forastry and flshing 52740 3,7853 3,628.0 34378 3.2154 13493 7
C-F Production industries, total 7.770.5 7.619.3 7916.4 7.7785 7,700.6 7.811.7
10 Mining of coal and lignite, extraction of peat 16,100.8 23,149.6 250471 30,189.7 27,8456 288158
13,44 | Mining and quarrying, except of energy 157166 103122 104248 9966.0 92797 11,566
praducing materials
15 Manufacture of food products 4,193.7 4.022.8 4,241.9. 4,040.0 4,304.9 4.076.7
17 Manufacture of textifes 28318 34248 36514 34318 34757 4.074.1
20 Mequlaclure ol wood andwoeog:products, 35183 26580 27157 25062 77606  2,8568
aexcept furniture
21 Manufacture of pulp, paper and paper products | 11,7941 13,2246 11,8521 10,638.1 10,157.3 9,136.2
Manufacture of coke, refined petrcleum
23 progucts, manufactura of fartile material 54,3835 101,2354 121,798.7 90,142.8 78.705.9 171,197.9
2¢ Manufacure of chemicals, chemical products | oy 470 3 183045 183470 186077 183884 194332
and man-made fibres
25 Manufacture of rubber and plastic products 2.330.8 2,1634 2,2159 2,035.6 2,003.3 2,008.2
gy, | (ViAudschnenfeiernarmeellicmienl 103623 107654 11,4748 118888 11,2751 111254
products
27 Manufacture of basic metals 262294 251929 24,8485 26,0391 25,0481 24,3242
28 Manuieaturs of iabacated uitlal broducls) 19702 1,761.4 1,863.3 1,793.5 1,756.4 1,787.0
excepl machinery and equipment
29 Manufacture of machinery and equipment 1.124.0 1,001.1 1,143.1 1.053.0 974.8 1,163.7
a1 Manufaiuce ot plsciical Mactineneand 1,085 10957 11126 10305 10443 10182
apparatus n.e.c.
Manufacture of radio, telavision and
a2 EoryilINRTon SSuIBHAE Sk AbalitiE 1,536.6 1,992.7 2,137.5 1,806 .9 1,696.7 1,423.5
a4 Manufzclue ofmatorvenidies wiralervand 14717 1,7096 20455 1,835.8 1,760.4 1,965.8
semi-trailers
35 Manufacture of other fransport equipment 1,25486 2,245.3 21221 1.78B.4 1.722.6 14723
40 Electricity, gas. steam and hot water supply 54,5651 47..071.6 44 663.3 47,103.0 46 7457 38,5289
&1 Collection, purificaticn and distribution of water 1,690.9 24732 2.559.4 2,260.2 2,224.2 24788
45 Construction 1,664.3 13243 1.357.6 1,393.1 1,424.9 1,356 1
112, 16,
181%, 22, g ]
10, 33, Cther production industries 20439 25513 29824 2.669.2 2,585.3 28123
3637 :
GQ Service activities, total 1,005.6 9489 9878 8298 a17.4 2156
Comrnigsian {rade and wholesale irade, retai
trade (except of molor vehicles and '
51-52
BAGHEyCles): fapa ot parsonal énd 1,387.0 14245 1,521.5 1,469.3 1,475.1 1,480.0
hausehald goods
=] Land iransport; transpaert via pipelines 4,660.0 5,760.6 5.748.7 5,978.4 6.172.8 61425
62 Air ransport 327446 20,973.3 19,184.2 18.706.2 18,98G.8 20,562.5
75 Fublicadminiatiabon and defance; 17263 1,158.7 12343 1.166.0 11735 1,185.0
compulsory social $ecurity
50, 59, 61,
5364 : o~
70-74, Other service activities 524.8 5075 5416 486.3 4727 485 2
8095
AQ Al industries 3.433.0 3,132.4 31710 3,079.6 30147 28832
Memarandum itern:
Domestic final consumption of private
households 2,323.0 2,332.2 24512 24081 2,324.1 2,344.4

1} Energy consumption put in relation to the consumption expenditure of househoids at constant prices.
Fedaral Statisticat Office of Germany
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Table 18: Domestic direct specific energy consumption
Energy consumption per gross vaiue added (pricas of 1895)
1691 =100

Agriculture, forestry and fishing

C-F Production industrles, total 100 98.1 101.9 100.1 8941 100.5
10 Mining of coal and lignite. exiraction of peat 100 121.1 1311 158.0 1457 148.7
39 Mlnang'and quar!'ylng, except of energy 100 65.6 66.3 63.4 580 736
producing matenals
15 Mamdacturs of food products 100 438 101.1 896.3 1027 7.2
17 Manufacture of textiles 100 116.8 124.6 11741 11886 139.0
20 Manufaclurg of wood and wood products, 100 755 773 1.8 78.4 1.2
except fumniture
21 Manufacture of puip, paper and paper products 100 112.1 98.8 §0.2 86.1 775
5 Manufacture of coke, refined _petroieum 100 186.2 2940 165 8 1447 214.8
praducls, manufacture of fertiie material
- Marnufaciure af chemicais, chemical produclts 100 852 854 887 856 905
and man-made fibres
25 Manufacture of rubber and plastic products 100 92.8 951 87.3 85.9 859
24 Manufacture of other non-metaltc mineral 100 © 103.8 1104 112.5 1085 . 1074
products
27 Manufacture of basic metals 100 96.0 94.7 955 955 813
28 Manutacturs of fabricated metal producis, 100 8o 4 94 8 910 594 50.7

except machirery and equipment
29 Manufacture of machinery and equipment 100 a7.1 101.7 93.7 86.7 1035

Manufaciure of electrical machinery and
apparatus n.e.c.
Manufacture of radio, television and 100 108.5 116.4 58.4 624 . 775

3 100 102.8 104 .4 96.7 98.0 95.6

2 communication equipment and apparatus
o) Man}.lfagture of motar vehicles, trailers and 100 1223 139.0 1247 1196 1336
sami-trailers
as Manufacture of other transpost equipment 100 177.8 167.8 141.4 136.2 116 4
40 Electricity, gas, steam and hot water supply 300 86.3 319 86.3 857 706
41 Coilection, purification and distribution of water 100 1455 150.6 1330 1308 145.8
a5 Canstruction 100 796 8186 83.7 858 817
14-12, 18,
1898, 22, .
30,33, Ciher production industries 100 124.8 1459 130.6 1266 142.5
36-37
GO Service activities, total 100 94.4 88.2 §2.5 912 1.3
Commission trade and wholesale trade, retail
trade (excapt of motor vehicles and
51.52 ; i ; i
motorcycles); repair of persenal and 1 15ea 3 1073 1078 1083
housahoid goods
§0 Land transport; transport via pipelines 100 238 123.4 128.3 1325 121.8
82 Air transport 100 841 58.6 57.1 58.0 €28
75 Public admlnlst{anon ant.j defence; 100 671 715 &7.7 66.0 686
compulspry social security
50, 59, 61,
B384 . _—
7074, Other service aclivilies 100 ¢ 96.7 103.2 227 80.1 88.7
80-95 H
AQ All industries 100 91.2 G2.4 89.7 878 B4.0
Memarandum item:
Domestic final cons tign of private
- yrmplighoLp 100 100.4 1055 103.7 1000 1009

heuseholds

Federai Slatistical Office of Germany
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Table 19: Water flow betwaen nature and economy as well as within the economy
mn m?

ater withdrawal from nature
Foreign water and rainwater
Ground water, surface water, etc.
Water received from other indusiries
Water use
Water incorparated inta, minus water remeved from other materials
Water discharged into nature

Water withdrawal from nature
Foreign water and rainwater
Ground water, surface water, gtc.
Water received from other industries
Water use
Water incorparated into, minus water removed from other materials
Water discharged into nature

Water withdrawal from nature
Foreigh water and rainwater
Ground waler, surface water, etc.
Water received from ather industries
Water use
vater incorporated into, minus water removed from pther materials
Water dischanged into nature

6,868
6.868
- 5,068

801

501

6,443
5,448
-5,613
835

835

6135
6,135
- 5403
732

732

3.354
3.354

3.354

3354

5273
5,273

5,273

5273

4,734
4,734

4,734

4,734

1991
41,037 83 51,344
: . 3,354
41,037 83 47,930
2,404 3467 -8
43531 3551 51,336
343 154 189
43,188 3,704 51.148
1995
37,141 47 43,908
2 : 5273
37,141 47 43,636
2,340 3.268 -8
39,480 3,313 48501
29 - 152 177
39,151 3,465 48,724
toga
34,587 48 45,502
. ; 4734
34.587 46 40,788
2192 3204 =7
38,773 3,250 45465
120 - 155 154
36.459 3,405 45331
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Table 20: Withdrawal of water from, and discharge of water into nature, 1981
min m?

AB Agricuturs, Forastry and fishing 1273 162 1,436 o M 1132 23 1.ns8
0 Mining of coal end lignite. exiracton of peal 247 08 2,828 o ¢ . zhze 3z 259¢
13,4 | Mm@ end quamying. excep of ensrgy ) 7 818 o ¢ 516 4 a2
producing materials
15 Mgrudaciure of food products 447 172 614 o k) 576 233 343
17 Manufecturs of taxtiles 238 24 262 0 o vl L2 178
Wanudacture of wood and wood products.
0 4 33
FL axcapl furniturs 2 9 3 ] o 10 23
Manuisciure of pulp, paper and paper -
n B 758 27 824 o o az4 72 753
Manufactura of coke, refinad pelroleum
3 7 o
producis, manufaciure of lertite material ol b 378 o e 2 30
Marwfeciure of chemicak, chemical protucts
e 4 4
ol and man-made fbces 3,832 ar 4,388 Q Q 4358 178 188
% Manufaciure of rubber and plastic products 106 22 126 o a] 18 8 10
Manufacium of other nor-matalic minaral
F o 192 7 229 a Q 22 30 199
ko Marofactuna of basic metak 1.284 180 1454 a a 1,454 102 1382
Manufactum of labncated metal products, 6
28 sxcapt machinery and aqui 120 ] 158 a a 158 a5 118
n Manufacture of machinery and equicmant 59 ki 158 il Q 188 76 =rd
: Manufactur of sisctrical machunery and
» GRparatus 1.8.C 13 15 34 q Q 34 18 18
3 Manufactun of radl_a Ielevision and &1 77 8 a o 5 15 73
communication equipmanl and apparatus
u Mamﬂ?um of molor vehicles, raiters and 148 24 vra q 5 172 3% 139
sami-lraitars
3% MWanufachura of other transport aquipmant 12 12 25 ¢ 23 25 10 14
11-12,15,
181922, <
30,33, 36- Ctiher branches of mining and manutadunng Bd 47 130 [+ 3 130 48 Ba
7 3
£l Elacincaly, gas. steam and hot water supply 28776 uy 231213 [+] o 29123 76 29047
11 Cotiection purification and distrbution of waer| £ B8 -5,%69 80 Q (] 01 43 758
90 (part) Wasle water dispasal 3354 0 3,354 C o 3,354 -4 BE3 B327
o Gonstruztion snd service sctivities 2| 0 £56 A5E Q i} 656 621 25
AQ Al Industries £1.261 47,788 o 343 A7 443 -3075 EQ 518
Domasbe fnal consumplion of privale . . 5
s 5 a3 1487 3,551 154 ¢} 3704 3075 <30
Ailncdisstites-anil. domestic final 51344 3 5133 154 43 BRIT c 51148

of private b

4} Water distributed of suppdied by waler works or nther faciilies.
2) Excl 90 [parl) Waste water disposal.
Federal Statsucal Otfice of Germany
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Tahle 21: Withdrawal of water from, and discharge of water into nature, 1335
mnm*

AB Agricuttars, forestry and fishing Te4 152 917 [+] 290 627 k3 5%

10 Mining of coal and lignite. extraction o peat 2175 134 2289 [+ o] 2.268 28 2.260
Wning and quarying. excapt of anergy

1214 ng malerials s0 4 B84 0 [ 664 7 &57

15 Marufaciure of food products 321 247 L8 o El] 499 239 58

17 Manufacture of lexties 181 19 21c 0 R o] 21¢ 54 156
Manufacture of wood and wood producis,

20 % il Lo} o 1 3 b3
except kumiturs 17 4 ] 2 T
Manufacture of pulp. paper and paper

n I 68 65 43 =} 4] 749 99 650

ManuTacture of coke, mefined peiroleum
producla, manutacture of fertils matarizl
Manyufacturs of chemicsia, cheamcal products.
24 B 2959 435 3.404 Q ] 3404 225 3179

n 253 43 w o ] 208 % 250

%5 Manufaciure of rubber and plastic products 73 21 100 =] [ 100 24 7
Marnfaciure of other non-melalic mineral
® 149 Ex] [+ 0 202 4 158
202
a Manufaciure of basic metals 868 125 9932 Q o] 592 &7 925
Manufaciure of fabricaled malal progucts,
1] wxeapl . and squipment 28 4 52 Q o 52 25 7
3 Manufschurs of machinery an equipment a7 27 b4 o ] B4 30 3
Manutacture of atectrical machinery and
k3l SPRAraE N8 13 20 35 Q a 55 20 15
Menufactiure of radic, telavision and
3 1"
32 ication equipment and apparatus 4t 12 53 el o 53 3%
Manufacture of mator vehicies, traflecs and
k] somitraibrs 125 25 150 2 o 150 26 124
as Manutactura of olher ransport equiemen| 13 A 18 aQ Q 12 5 11
11492, 18,
18-18,22, 5
0, 53 38 QOther branches of mining and manufachring 53 23 78 [} 0 76 23 53
Erg
40 - Emctricily, pas, sleam and hot water supply 27.702 332 28,034 aQ ° 28034 49 27,985
a el purnca o anc dislBuonot B.442 -5.813 838 o v 215 24 i
B tpar) Waste water disposal 5373 1] 5273 a [i] 5272 4,609 9.862
£Q Construction snd service activitios 2) o 818 LiE) 0 o 613 564 24
AL All industries 48,952 -3,27¢ 45,588 [+] 328 45,259 2930 43,189
Qemeslic final conaumphian of prvels o7 1288 1313 152 o 3,485 2850 525
housaholds
All industrias and domeatic final 48,908 » 48,901 152 129 48 724 4 48724

fon of private held:

1) Water distributed or suppliad by water worka or other factliies.
2) Exci. 90 (part) Waste waler disposal.
Fadaral Statislical Cffica of Garmany
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Table 22: Withdrawal of water from, and discharge of watar inte nature, 1998
mn m*

a8 Agrcilture, forestry and fishing i) 138 &67 0 zao - 1685 a
10 Mining of coal end lignite, exdraction of peat 2018 a1 2.089 a Q 2,028 16 2.083
w14 Mg .and quamying, axcept of erergy 460 P 463 a o 483 ] 454
1 producing matenais
is anufactura ol fond producls o 154 455 C a9 415 185 230
1 Manufacture of textiles 373 13 195 o ] 155 43 127
2 Manuractuna of wond &0 wood producis, 15 4 15 o 0 19 7 12
mxcapt fumdune
2 Manutaciurs of pulp, paper and papsr 575 25 &00 o ¢ &00 55 544
products
Martactura of coke, refined pelrolenm
38 T
a products, manufaciuna of fertie maleral i 25 238 4 o 2 L 2
i Manufacture of chemicalz, chemical products 2981 502 1484 n 0 2,464 ag7 3557
and man-made fibres
H Manufacture of rubber and plastc products BE 24 5 108 o s} 10% 28 52
P Manufacture of alher non-melallic mineral 142 26 167 o a 167 43 124
preducts
Ed Manufacture of basic metals % 103 864 0 0 B4 n 793
28 Marudaciure of fabricated ljnelal products, a7 2 48 a a AE » 2
except machinary and equipment
-] Manufacture of machinery and equipment 32 15 47 4 o 47 21 P}
- Manufacturs of plectrical machmery and 14 1§ a0 o a 0 1 13
apparatuI n.e.c
w2 Mamdacture of radaf: Leteviston and a8 0 48 C 9 P 12 48
communiczhan squicment and apparats
i Manmnqur: of molor venicles, iradars and &1 20 a7 o 8 a7 2% 50
EER
a5 Manutactuie of other lranspert equipment 7 H 13 Q a 1 & ?
112,16
181622 i
30,33 36 Oither branches of mumng and manetacturing Fal 17 Kt ) o 38 o 1B
£l
40 Elachaly, gas, steam and hol water supply 28272 359 2671 o 0 26731 5 26 695
a1 Coliection, purficatior. and distribution of water 5,135 -5 403 732 1] 0 ™ 112 600
90 (perd) Wasla water disposal 4,734 [ 4734 [¢] a 4,734 4 726 4,860
Fo Conatruction and service activities?} 9 606 606 o 2 806 563 24
A All Industries 45456 -2 42,245 a 20 41926 =047 44 972
Dome!ln:_ﬁnal consumplen of prvata 48 2204 1250 155 o 3,405 3.047 sa
houesholds
T
4 AINGUSITES AN SmERc sl 45502 7 45.495 155 30 4533 n 45.331
1 of private b

13 Wwaler d-stributed of sugplied by watar works o other facililies.
21 Excl. 50 {paci) Waste waler d'spusal
Federal Statistical Offica of Garmany
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314

1%
17

27
28
29

3

3s
11-12, 18,
18-18.22,
3032, 35

a7

A0

a1

8¢ [pari)

F-0

A

Table 23: Discharge of water into nature, 1391

Agricultura, forestry and fishing

Mining of coal and lignite, extraction of peat
Mining and guarrying, except of enargy
preducing materials

Manufactura of tood producls

Manufaciure of textiles

Manufaclure of wood and wocd products,
except furnitura

Manufacture of pulp, paper ang paper products

Manufacture of coke_ rafined pelroleum
products, marufaciure of artla material
Manufacture of chemicals, chamical products
and man-made fibres

Manufaciure of rubber and plaslic praducls
Manufaciure of clher non-metalic mineral
oroducls

Manutacture of basic metals

Manufacture of fabricaied metal products,
except machinery and equipment
Manufacture of machinery and equipment
Manulacture of electrical machinery and
apparalus n.ec

Manufaclure of radio, television and
communication equipmenl and apparatus
Manufacture of molar vehicles, lrailers and
semi-trailers

Manufacture of olher lransparl equipment

Oiher branches of mining and manufacturing

Eleciricity, gas, sleam and hol water supply
Collection. purificalion and distnbution of water
Wasle water disposat

¥

Construction and service m:lixmles1

All industries
Domeslic final censumplion of privale
househelds

All indusirias and domestic final
consumption of private housshoids

1,132

2626
618

576
282

33
824

378

4 366
128

729

158
168

a8

172
25

130

29123

47,443

3704

51148

mn m*

33

2,352
457

524
208

28
791

313

4325
118

182
1,27

ZEE]
141

32

51

187
22

10a

28,461

143

631

40,562

3409

43871

2320
454

291
124

718
255

4.147

153

1.270

T2
65

16

36

133
11

28 385

=]

34

38,508

178
28

a0

02

39
7%

15

10

46

143

831

1.008

3,075

4,983

758

758

1,009

274
158

51
53

=5

41
10

47
27

a7

A

662

25

2789

286

3,088

3354

3.354

3,354

1) Exdd 90 (part) Wasta waler disposal
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Table 24; Discharge of water Into nature, 1995
mn m?

4
25
26
27
8
29

kil

az

34

35
114216,
18-19,22,
30, 33,36

ki

40

m
S0 {part

F-0

A-C

Agriculture, forestry and fishing

Mining of coal and lignile, extraclion of peat
Mining and guarmying, excepl of energy
producing materials

Manufacture of food producls

Marnafacture of textites 3
Manfacture of wood and woad products,
except furniture

Manufacture of pulp, paper and paper products
Manufactura of coke, refined pelrofeum
prodyucts, manufzeture of tedile material
Manufacture of chemicats, chemical products
and man-made fibres

Manufacture of rubbier and plastic producls
Manufacture of cther non melalic mineral
products

Manutactura of basic melals

Manufaciure of fabricated metal products.
excapt machinery and equipment
Manutaciure ot machinery and equipment
Manufaclure of etaclrical machinery and
apparatus ne &

Mamdaclure of radio, Iakevision and
communicalion equipmenl and apparatus

Manutacture of motor vehicles, trailers and
semi-lrsikers

Manutaclure of other transport equipment
Qlher branchas of mining and manufacturing

Electricity, gas. steam and hot water supply
Coltaction, purification and distribulion of waler
Viaste waler disposal

Construction and servica activitles N

All industries
{Darestic final consumplion ot private
househokds

All industries and domeatic final
c ption of private

627

2289
664

499
210

21

749

266

3,404
100

202

692

]
84

35

521

18

%

28.0M

aa5
32713

618

453259

3465

48724

31

2181
833

469
199

7
229

3,356
N

147

d24

48
58

32

52

138
17

40

27,482

124
504
37,560
a.1B0

40,740

145

518
183

5,131

13

857

22

35,801

250

36,051

a1

29

239

225
24

&7

25

20

28

]

40

124

554

1,158

2,830

4,659

0 5e8 0
] 108 a
0 N a
o] 29 a
a 11 0
Q K] 4]
v] az 4]
Q 67 0
o 48 0
0 El 0
Q 58 Q
o [} 0
o 5 e]
] g o
Q 3 Q
0 1 0
o} 12 ]
a 1 Q
] 6 o]
0 52 Q
71t 0 il
o 0 5273
Q 24 [}
1 B L 5273
0 285 ]
711 2,000 5.273

1} Excl, S0 {part) Waste water tisposai
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21

23

24
25
28
27
28
29

a1

32

4

kL
11-12, 16,
18-19.22,
30. 23, 36-

ar

40

41
¢ {part)

F-O

AQ

Table 26: Waste water directly discharged, 1991

Agriculture, forestry and fishing

Mining of coal and lignite, extraction of peat
Mining and quarying, except, of energy
producing materials

Marnufacture of faod preducts -
Manufacture of lextiles

Manufacture of woed and woaod products,
except furniture

-Manutfacture of pulp, paper and paper products

Manufacture of coke, refined petroieum
praducts, manufacture of fertile matenal
Manufacture of chemicals, chemical praducts
and man-made fibres

Manufacture of rubber and plastic products
Manufacture of olher non-metallic mineral
praducis

Manufacture of basic metals

Manufacture of fabricated metal products,
excopt machinery and equipment
Manufacture of machinery and equipment
Manufacture of electrical machinery and
apparatus n.e.c.

Manufacture of radle, tekavision and
communication eguipment and apparatus
Manufacture of motor vehicles, trailers and
semi-railers

Manufacture of other transpart equipment

Other branches of mining and manufaciuring

Electricity, gas, steam and hot water supply
Collection, purification and distobution of water
WWaste water disposal

Construction and aervice acﬂvlﬂnﬂ

Al Industries
Domestic final consumptien of private
households

All industries and domestic final
consumption of private households

mn m®

2,320
454

291
124

719

295

4,147
g0

153

1,270

72
65

16

36

133
11

54

28,385

38654
334

38,988

175
30

63
12

253
66

681
10

14

454

1,846

334

2,184

,xs—am: ey =

2] T Lo

; e

0 0 o
2,144 912 1232
433 120 304
229 186 42
113 112 0

18 14 3

466 86 80
229 194 36
3,466 2,002 174
80 77 3

138 42 98
816 743 73
68 27 41
57 48 10
14 13 1
35 35 G
124 17 7
10 7 3
49 2 22
26.328 28,282 46
0 0 0
0 0 0
0 0 o
36,808 34,433 2375
a 0 0
36,808 34,433 2375

1) Excl. 90 (part) Waste water disposal.

AN
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Table 27: Waste water directly discharged, 1995

mn m?

13,14

15
17

20

Fal

23

24

26
27
28

28

32

34

35
1-12, 18,
18-18,22,
30,33, 36-

40

41
90 {part}

F-O

AQ

Agrlcuiture, forestry and flshing

Mining of ceal and lignite, extraction of peat
Mining and quarrying. except of energy
producing malerials

Manufacture of food preducts

Manufacture of taxtiles

Manufacture of wood and woog preducts,
except fumiture

Manufaciure of pulp, paper and paper products

Manufaciure of coke, refined petroleum
products, manufacture of fertite material

Manufacture of chemicals, chemical products
and man-made fibres

Manufacture of rubber and plastic products
Marnufacture of other non-metallic mineral
products

Manufaciure of basic metals

Manufadure of fabricated metal products,
except machinery and equipment
Manufaciure of machinery and equipment
Manufaclure of electrical machinery and
apparatus n.e.c.

Manufacture of radio, television ang
communication equipment and apparatus
Manufacture of motor vehicles, trailers and
semi-lrailers

Manufacture of other lransport equipment

Olher branches of mining and manufacturing

Electricity, gas, stearn and hot water supply
Colleclion, purification and distribution of watar
Waste water disposal

Constructlon and sarvics actjvities 1}

All Industries

Domestic final consumption of private
hauseholds

All Industries and domestic final
consumption of private households

2182
626

230
145

14

193

3,137
68

13

857

22
3o

38

12
10

17

27413

3530

280

36,051

65
21

57

1,273

260

1,523

1} G a

2,087 736 1,351

B0OS 76 524

173 143 30

141 140 1

14 11 3

391 385 6

112 100 12

2,817 2,377 240

81 B 1

103 24 78

626 578 48

20 19 1

28 21 7

11 10 1

38 37 9]
102 : a8

10 5 4

14 10 4

27,374 27,326 48

a 0 1]

a 0 0

(] 0 0

34,528 32.159 2,369

o [ 1]

34,528 32,158 2,368

1} Exel. 80 (part) Waste water disposal.
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21

22

24
25
26
27
2B
29

31

32

34

35
11-12 16,
18-39.22,
30, 33, 36~

37

40

41
90 {parny)

F-O

AQ

Table 28: Waste water directly discharged, 1998

Agriculture, forestry and fishing

Mining of coal and lignile, extraction of peat
Mining and quarrying, except of energy
producing materials

Manufacture of food products

Manufacture of textiles

Manufaciure of wood and wood products.
except furnilure

Manufacture of pulp, paper and paper praducis

Manufaciura of coke, refined petroleun
products, manufacture of fertile material

Manufacture of chemicals, chemical products
and man-made fibres

Manufacturg of rubber and plastic products
Manufacture of other non-metallic mineral
products

Manutaciure of basic metals

Manufaciure of fabricated metal producls,
excapt machinery and equipment
Manufacture of machinery and equipment
Manufacture of elactrical machinery and
apparalus nec

Manufacture of radic, television and
cemmunication equipment and apparafus
Manufacture of motor vehicles, trallers and
semi-trailers

Manufacture af ather transport eguipment

Olher branches of mining and manufacturing

Electricity, gas, steam and hol water supply
Callection, purification and disiribution of water
Waste waler disposal

Construction and sarvice actlvities !}

All econemic sectors
Domestic final consumption of privata
hausehalds

All tndustries and demastic flnal
consumption of private householda

mn m?

z,011
375

221
135

484
183

3,153
75

114

728

22
26

19

34

51

38
11

52

33

488

1,024

207

1,231

a C a
1,973 723 1.244
365 - 17 348
169 153 16
131 130 1

12 a0 2

238 257 1
160 152 g
2,684 2,454 AR
0 B9 1

108 37 9
664 628 35

A 18 3

i5 17 -]

19 17 F4

34 34 P

43 37 5

7 5 2z

12 10 3
25,863 25842 20
5] o] a

0 o 9]

o o] o3
32,598 30,596 2,003
2] 0 o
32.599 30,596 2,003

1) Excl. B0 {parl) Waste water disposal.

—-237 -

Federai Statistical Office of Germany
Environmental-Econamic Accounting 2001



Table 29: Specific water use, 1991, 1995 and 1998

Water use per gross value added (prices of 1995}
m* per DM 1 DOO

AB Agriculture, forestry and fishing 166 517 102
10 Mining of coal and lignite, extraction of peat 177.1 2111 36396
13,14 Mining and guarrying, except of energy producing matenals 1139 028 86.2
15 Manufaciure of food products a7 3.0 7.3
77 Manufacture of textiles 16.2 18.1 371
20 Manufacture of wood and wood products, excepl fumiture 24 1.2 1.2
21 Manufacture of pulp. papar and paper producis 49.5 49.6 32.4
23 Manufacture of coke, refined petrgleum products. manufacture .
of fertile material 46.7 659 41.7
24 Manufacture of chemicals. chemical preducis and man-made
fiores 609 43.2 436
25 Manufacture of rubber and plastic products 3.7 28 28
26 Manufacture of cther nen-matallic mineral products 7.5 57 5.1
7 Manufacture of basic metals 45.7 318 26.7
28 Maqufac!ure of fabricated metal products. except machinery and
eguipment 2.3 0B 0.7
29 Manufacture of machinery and equipment 14 06 0.4
31 manufacture of electrical machinery and apparatus n.e.c. 8.5 06 0.6
a2 Manufaciure of radig, television and communication equipment
and apparatus 48 18 29
4 Manufacture of motar vehicles, trailers and semi-trailers 18 .7 08
a5 Manufacture of cther transport equipment 15 1.7 0.9
11-12,16,18-
12,22 30, 33.{ Olher branches of mining and manufacturing 1.4 0.7 03
35-37
40 Electricity, gas, steam and hot water suppfy 4937 444 G 396.0
41 Collection, purificaticn and distribution of waler 859 108.2 839
90 (par) Waste water disposal 968.1 42725 4,0452
F-0 Construction and service actlvities 1) 03 03 0.2
AQ All induflrles 153 138 122

1) Excl. 80 (part) Waste water disposal.
Federal Statistica! Office of Germany
Enviranmental-Econamic Accounling 2001
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Table 30: Treated waste water by types of treatment

1991 2,180 34 18 50
Direct discharge 1995 1,523 25 24 51
1998 231 10 3 N -
1991 4,983 8 35 57
Indirect discharge 1995 4,689 4 12 a4
1998 4726 1 5 oM
1951 7,163 16 28 55
Total 1995 6,212 9 15 76
1998 5,857 3 8 89

1) including chemical-physical treatment.
Federal Statisticai Office of Germany
Enrvironmental-Economic Accounting 2001
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Table 31: European comparison
Water withdrawal and per capita consumption, 1895 and 1998

Beigium
Denmark
Germany
Spain
France
Luxembourg
Austria
Portuga!
Fintand

Urited Kingdom

8145.0
837.0
42,6011
43.288.0
40 6716%
57.0
3.368.0

}

2 488.0%
12,3160

7.443.0
754.0
40,691.0
40.855.0
30.341.0
§1.0
368610
11.0580.0
23280
15,256.0

10,1306
52147
815836
39,177 .4
58,020.4
406.6
80388
99121
50988
58,503.6

0.181.3
52849
B2.057.4
353479
58,7226
4237
8.075.0
88373
51473
58.083.6

804.0
1701
522.2
849.7
701.0
140.2
418.9

488.0
207.1

T30.3
142.4
484.7
1,038.3
516.7
144.0
441.0
1,113.8
452.3
255.2

1988

1985

1859
1948

32

17,080

5414
7,699

1) Excl. seawater and brackish water and excl. foreign water and rainwater.

2) 1994,

Saurces: Euroslal, Maria Pau Vali. Ressourcen, Enlnahme und Yerwendung von Wasser in den

europiischen Lindern, in Statistik kurzgefasst- 6/2001- Thema 8:

Federal Stalistical Office of Germany, Statistisches Jzhrbuch fiir das Ausland 19597,1598
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Table 32: Cumulated domestic CO; emissions with intarmediate goods from the economic territary and from the
rest of the werld

CO; emissions
1000 Tannen in percent
Cngin of domastic product 975,795 803,165 923 891 852,743 B4T 464 B57 890 =171
Production 756,625 687.021 681,412 565,273 E64,038 £47,206 -1a48
Households 219,172 216,144 232,479 227470 223375 210,684 -38
Imparts 252 859 244,260 241,643 252,874 263,475 264,193 4.5
Resaurces 1,228,653 1,147 425 1,185,534 4,145 714 1,150,939 1,122,084 -87
Firal uses 4,228 BE& 4,147 4285 1,165,534 1,145,714 1,150,939 1,122,084 -517
Exports 280,851 279,027 281,215 296,472 303,410 303,246 5.0
Final domastic uses 47 807 865,398 5884320 446,242 847,528 815,838 -13E
Domestic final consumplion of private
S sEREIAS 584,873 636,387 660,860 638,853 632,256 611,164 -10.8
Consumption expenditure of non-
profil institutiors serving privale 5,105 4,942 5,315 4,852 4 820 4 B7S - 45
househaolds
RS AR AHBHL 85,364 73,353 45 67,652 54,567 60.911 29.1
general government { j 5.2 i i 911 - 28,
Gross fixed capital farmation 155 483 151,896 147,487 141322 138,889 139,208 -159
Changes in stocks, scquisitions 6,381 1,520 4577 5,437 6.556 2,681 -58.0
igss disposals of valuables
Macreaconomit reference data
DM bn (price basis 1895} in percent
Domestic production 5713.4 80726 §,150.5 6,280.4 54258 §685.8 7.C
Imports 701 4 753.2 7830 85513 938.8 1016 7 450
Resources 64148 5,825.9 £.933.5 7,135.7 7.42886 1.703.2 201
Inlermediale consumption 26178 2,8151 248748 29886 3,098.9 12378 237
Final uses 37972 40104 40585 41771 43287 4,465.5 17.6
Exports 1657 825.1 870.7 9638 1,040.0 10964 43.2
Final domestic uses 30314 3,185.7 31882 3.207.2 32887 3,389 1 111
Oomestic final co tion of privat
e e STPTER) g2 1,613 1,706.8 17220 17573 1,803.0 12
Consumption experditure of non-
profit instilutions serving private 45 6 560 58.5 60.7 £3.3 679 455
households
Domestic final consumption of
general govemmant 632 4 £97.8 702.5 696.5 699.6 698.7 10.5
Gross fixed capital formation 718.2 7331 728.0 72949 751.5 781.8 &5
Changes in stocks. acquisiions
less disposals of valuables 128 L3 e 18 L 7 493
Specific CO; emissions
€O, emissions per gross vatua added (prices of 1985)
kg par DM 1 000 in percent
Finai uses 3236 286.1 287.2 | 2743 2659 2513 - 223
Exports 3868 3282 3230 3083 291.7 276.6 - 246
Final domeslic uses 3127 2728 277.4 263.9 257.7 243.0 -223
Domestic finat consumpticn of private
nousehalds 422.3 376.3 387.2 anao 359.8 339.0 - 147
Consumption expenditure of non-
profit institutions serving private 108.5 §B.3 g04 799 75.2 718 -34.4
housenolds
Domaesiic final consumption of ;
genaral government 1359 1051 107.% §7.1 9219 87.2 - 35.6
Gross fixed capital formation 230.4 207.2 202.6 193.6 184 .8 784 -227
Changes in stocks, acquisitions
iass disposals of valuables 506.9 2429 578.5 3,387.6 3843 151.8 -70.0
Memo item:
e 3680.5 324.3 308.6 295.8 2804 2899 -279

s

Federal Statistical Office of Germany
Environmental-Economic Accounting 2001
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Table 33: Direct domestic CO, emissions
1000 tornes

Agricutture, forsatry and fishing 14,853 12138 11,6581 10,855 10,053

oF Production Industries, total BIS028 | 596533 673924 52544 SE6ITS  GH40BB  ST.081 543874 527.084
10 :‘;‘;"9 ofcoal and igrila, mraction of 24697 22849 22565 22472 2788 22408 17738 15593 <4,690
13,14 Mining and quarrying, excepl of anergy 10632 10,089 2,267 9504 am%  8ew B33 &.438 §.111

predhucing matanialy

15 Manutacture of food products 14373 14,283 $3.841 13,887 14,134 14,275 13740 12618 12,080

17 Manufactura of 1extiles 2108 1811 1.408 1,311 1,383 1,347 1,196 1,196 1,185

P Maniracturn oY wsisdiard Wood prod.idis, 2254 1,854 1,887 159% 1,672 1,554 1489 1471 1456
excapt luriture

2 Manutaclura of pulp, paper and paper 10299 10,208 10,444 10,718 10054 9475 9,589 £.801 7,558
produds

3 Manfaciura of coke, refined petroleur 36,869 30,683 28190 28418 75424 25785 24147 25225 26,253

products, manufaciure of feile malenal

N MaERAClng ofichamicalsy chemzal 13,575 42,208 39,522 19,309 23,400 32,354 3.862 2. 27618

preducts arnd man-macde fiores

» Manufacturs of rubber and plastic products| 2,212 2311 1,532 1,85 1,959 1,945 18 1817 1,703
- :"a““"“:‘“"' of other non-metaliic minaral |, g 710 35789 37.162 39,569 7.9 38458 /202 38,074
z Manufaclure of basic metals 85571 80,595 56,359 61,261 &5.964 52,300 87145 &7 408 50,639
Manufaciure of fabricated melal products,
s sxcept machinery end equipment S5 4946 4451 4162 4,543 4.434 4,108 4,097 4,014
- Manufaciwa of machinary and squipment 5,976 5421 4469 4,004 4,395 452 4,063 3,886 4.397
1 Manifactre of siactical fimchiery. and 3,366 2715 2.472 2325 2,405 2,397 2116 2120 2.050
Bpparatus n.e.c.
Manufactre of radio, Leievision and
1z % 1 1.3
skl oo il WO 1690 1,409 1,306 1240 1324 1,355 203 205 1,188
M Medschrool motr yehicesimlan ed] oy 5,424 5.488 5,05 5723 634D 5756 5,558 5742
semi-trailera
= Manufactre of cther Uansport equipment aro 835 856 B8 925 1028 a4z g19 530
« :lz:;”" a3, slgam and hot water 1268 | 323451  3TE0 30807 267215 07,354 295380  TISE4E I190.80
a“ ol Rl A Bl of 104 201 207 208 213 27 200 206 203
% Conslruction 16,081 12,080 12,625 1818 11,194 11.095 10307 10,088 10,361
11-12, 18,
pli Othet praduction indusiries _ 8616 7,489 7.310 6,852 7262 7738 5,981 7.061 6,953
3537
¥} Service activities, total : 106745 | 106529 07489 105160 110488 116372 108618 111180 110,450
Whoiasale lracde and commission irade,
5152 ratai rade fexcspt of molor vetclea): 21,701 22640 23,486 23,457 24,795 26,026 26,264 24,898 26814
repair of personal and housahold goods
&0 Land lransport, transport via pipelines 18,035 12,863 15,530 19,841 20,546 20536 21,188 22071 2,39
82 Alr transpert 11,823 12,747 13512 13619 14150 14,506 15,108 15,806 16,874
Public administration and dafences;
) ] .
sl ool 18,724 15725 13,598 11844 11,480 12,989 10,766 16,780 8,811
50,59, 81, .
gear Olher sarvics activitios W2 | S W2 W29 39177 43034 aramE 7807 35630
BO-395
aq All industrias TE6628 | IS8T GSA084 680365  GE7OZ1  E914I2  GES273 G408 647,208

e finad i 7 :
DD"‘:‘" M- consumpliarof prvate 219173 § 292092 223590 214118 21644 232478 227470 293375 210,684
housetioids

All Industries and finaf consumption of

private housaholds (VGR Konzapl) 975799 | 27289  G1BGAS 802474 SOB1E5 U291 BI243 BETASd 857.0%

Balanca ! - 80% -an - 815 -1526 - 993 - 708 - 857 - 7% - T

All industries and final consumption of

privata houssheidi {terrHorial soncapt] §76,400 | WITEA0 917600  SO4000  O04158 924600 893,600  BA200 854,800

1) Emissions produced by rasident production units m the rest of [ha world mirus emissions of non-esident production units in the sconomic temitory

Faderat Statistical Offics of Germany
Envirenmantal-Economic Accourtirg 2001
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Tahla 34: Direct domestic CO2 emissions

1994 =100

20

2t

)

24

25

6
27
2B
28

El]

32

34

5

40

41

45
1112 18,
1B-19, 22,

ap, 33,
36-37

G-Q

§1-52

-]
.r]
75

50, 59, 61,
83-87,
70-74,
80-85

AQ

Agricuiturs, forestry and fishing

.Production Industries, total

Mining of coal and lignite, extraction of
peal

Mining and guarrying, except of anergy
producing materials

Manufacture of food products
Manufacture of lextiles

Manufacture of wood and wand products,
except fumiture

Manufacture of pulp, paper end paper
products

Manufactura of coke, refined petroteun
products, manufactura of fertila matarial
Manufacture of chemicals, chamical
products and man-mada fibras

Manufacture of rubber and plastic preducls

Manrufacture of cther nen-metallic mineral
products

Manufacture of basic metals

Manufacture of fabricated meial products,
excapt machinery and squipment
Manutacture of machinery and equipment
Manutacture of elactrical machinery and
apparatus n.e.c

Manufacture of radia, television and
communication equipment and apparatus

Manutaciure of metor vahicias, trailars
and samidrailars

Marutaciura of other transport squipment
Electricity, gas, sieam and hot water supply|

Collection, purification and distribution of
water

Construclion

Other praduction \nduslriea;

Sarvice activities, total

‘Wholesale trade and commission Irade,
retail trade {axcept of molor vahicles),;
repair of parsonal-and househaid goods

Land transpont, transporl via pipelines

Air transport

Public adminisiraton and defence;
compulsary social security

Other servica activities

All Industries

Domestic final consumplion of private
Rouseholds

All industries and domestic final

consumption of private h hold.

100

100

100

100

100

100

100

100

100

100
100
100
100

100

100

100
100
100

100
100

100

100

100

100
100
100

100

100

703

89.2

1125

g2.4

3.3
B5.7

742

§7.6

76.1
847
1138
1006
83.3
735
71.4

7B.4

69.8

106.3
B?.1

110.0

7432

1032

1143

1138
119.0

614

107.7

g8 8

226

7.7

890

899

833

593
€39

734

s20

719

737

84.1

1084
2548
813
5.5

7.2

802

1106
1183
80.0

116.9
735

a4g.8

108.0

118.9

138
122.4

85.1

118.3

914

106.1

4.7

546 51.0 650
86.1 856 830
718 £3.1 59.5
81.0 79.4 857
556 - 94 7 90.4
56.8 558 56.3
56 1 852 645
93.1 855 734
673 703 73.2
726 621 52.9
79.1 78.5 771
1108 103.4 109.5
1024 102.9 $1.0
75.2 751 736
6B.0 650 738
629 530 60.9
7.2 71.3 £9.0
1004 96.9 1001
1083 1055 106.9
886 87.8 B5.2
1028 106.4 104.4
646 55.8 68.7
810 82.0 811
101.8 104.1 1035
1148 1147 143
1175 1224 129.4
1267 130.9 141 5
£7.5 576 524
1025 104.0 8.0
87.9 B7.8 855
103.8 101.9 96.1
91.5 90.9 878
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Table 35; Direct domestic CO2 emissions

Percent

21
3
24
25

26
27
28
%
k1]

32

34

35
40

41

45
11-12, 16,
18-19, 22,

30, 33,
3»-37

GG

§1-62

15
50, 59.01,

70-74,
BO-05

AQ

Agriculturs, forestry and fishing

Production industries, total

Mining of coal and lignite, extraction of peat

Mining and quarrying, except of enargy
producing malserials

Manufacture of food products
Manufacture of textiles

Manufactura af wood and wood products,
excep! fumniture

Manufacture of pulp, paper and paper
progucts

Manufacture of coke, refined petroleum
progucts, manufacture of fertila material
Manufacture of chemicals, chemical products
and man-made fibres

Manufaciure of rubber and plastic products

Manufacture of other nen-metallic mineral
products

Manutaciure of basic metals

Manufactura of fabricated metal products,
excapt machinery and equipment
Manufacture of machinery and equipmer
Manufacture of slecirical machinery and
apparatus n.e.c.

Marufacture of radio, television and
communication equipmant and apparaius
Meanufacture of motar vahicles, trailers and
somi-trailars

Manufacture of ather transport equipment

Eleciricity, gas, staam and hot water supply

Collection, purificalion and distribution of
watar
Construclion

Other production industries

Sarvice acilvities, total

VWholesala trade and commission trada,
ratail trade {excepl of motor vehicles); repair
of personal and househeld goods

Land transpor, transport via pipalines
Air transperl

Public administration and defence,
compulsory social security

Other service aclivities

Al Industrias

Domestic final consumgption of private
haussholds

All industries and domestic final

ption of p hew

85.1

25

11

15
02

02

37

4.5

az

3.6
&7
06
08
o3

0.2

06
0.1
50

0.6
1.5

vh:}

10.8

22

1.8
1.2

18

ar

1.2

827

31

11

18
02

02

28

3.7

az

44
73
o5
0.5
03

01

08
DA
29

0
1.2

oe

122

2y

23
16
1.3

4.3

76.1

239

15
0.1

o2

28

35

02

41
68
0.5
05
a3

0.1

o7
o1
333

ool
12

0.8

126

28

22
186

4.7

748

252

14 1.0 11
613 61.3 61.4
20 18 17
1.0 1.0 "
15 t5 1.5
a1 01 01
D2 02 0.2
11 10 2]
27 28 3
35 3.1 32
02 032 0z
43 43 44
75 76 70
as 05 05
as 04 05
0.2 Qz 0z
a1 o1 a1
06 0.6 0.7
a1 G a1
331 333 339
a0 0.0 Q.0
12 11 1.2
X 08 08
12.2 12.5 129
27 28 29
24 25 27
17 18 20
1.2 12 1.1
42 42 4.2
745 748 754
25.5 52 2446
100 00 100
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Table 36: Direct domestic specific CO2 emissions
CC2 emissions per gross value added (prices of 1895}

Kilegram / EUR 1,000

21

x|

24

25

28

27
28

28

31

32

34

35

40

41

LS
12,16,
18-19, 22,

3, 33,
36537

GQ

51-52

2

75

50, 59, 61,
63-87,
T0-74,

3045

ALQ

Agriculture, forestry and fishing

Production industries, total

Mining of coal and lignite, extraction of
peat

Mining and quarrying, except of erergy
preducing matarials

Manufacture of food products
Manufacture of texiiles

Manufacture of woad and wood producls,
excep! furnitura

Manufacture of pulp, paper and papar
products

Manufacture of coke, refined pelroleum
products, manufacture of fertile malerial
Manufaciure of chemicals. chemical
products and man-nzde fbres

Manufacture of rubber and piestic products

Manufacture of cther non-metallic mineral
products

Marufacturs of basic melals

Manufacture of fabricated metal products,
axcapt machinery and equipmeni
Manufacture of machinery and equipmant

Manufacture of electricai machinery and
apparatus n.e.c.

Manufaciure of redio, telavision and
communicalion equipment and apparatus

Manufaclurs of metor vehicles. trailars and
semi-trailers

Manufaciure of ather transporl equipment

Electricity, gas, steam ang hat water supply,

Collaction, purification and distribution of
watar
Construction

Other production industries

Service activities, total

Whnolesale trade and commission trade,
relail trade (excapt of molor vehicles);
repair of personal ard housshald goods

Leng transport, transpart via pipalines
Air transport

Public administration and defence;
compulsory social sacurity

Qthar servics aciivites

All industries

Memo item:

Domastic final consumption of privata
hausehoids

378 247 223 214 187 203
563 £34 547 521 514 504
1,685 2.563 2,562 2.981 2745 2,666
1,985 1622 4,524 1,682 1571 1.700
228 216 221 208 219 202
1320 119 125 108 110 122
162 97 98 86 g9 8o
419 666 576 520 475 391
4.428 5662 6.732 5,020 4,425 3,907
612 424 415 403 43 361
67 54 56 48 48 46
1,144 1124 1,183 1.184 1,173 1157
2,000 2,112 2.043 2,088 2,088 1,831
72 &7 59 63 &1 59
48 41 43 28 as 42

51 44 44 33 39 35
93 a0 =] 76 71 57
&0 &6 77 BS 80 &7
54 90 87 89 85 54
5,735 4717 4447 4 481 4 481 4,388
21 28 29 23 24 23

75 50 52 50 49 50
(] 65 72 &4 85 85
54 50 32 47 - 47 as

78 - 8z 86 81 A2 79
286 356 349 368 384 378
1,884 1,196 1,091 5,063 1082 187
88 52 55 49 50 45
2 24 25 2 2 19
243 208 708 196 191 183
135 128 136 132 127 B KT
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Table 37: Direct domestic specific CO2 amissions

COZ smissions per gross valua added {prices of 1985)

1981 = 100

13,4

15
17

20
21
zn
1Y
25

28
ar
]
29

Hn

32

a5
40

4

45
11-12, 18,
18-19, 22,

30, 33,
3897

sQ

51-52

8

75
50, 59,81,
8397,
7074,
80-95

AQ

Agriculture, forestry and fishing

Production industrias, total

Mining of coal and lignite, extraction aof
peat

Mining and quarrying, except of energy
producing materials

Manufaciure of food producis
Manufaciure of textiles

Manufaclure of wood and wood products,
axcepl fumiture

Manufacture of pulp, papar and paper
products

Manufacture of coka, refined petroleum
preducts, manufecture of fertile material
Manufacture of chemicals, chemical
praducts and man-mada fibres

Manufaciure of rubber and plastic products

Manufaciure of other nan-metailic mineral
products

Manufaciure of basic metals

Manufacture of fabricated metal products,
except machinery and equipment
Manufacture of machinery and equipment

Marufacture of electrical machinary and
apparatus n.e.c.

Manufactura of radio, telavigion and
communication equipmani and apparalus *
Manufaciure of motor vehicles, Ireilers and
sami-trailers

Manufacture of other transport equipment

Elactricity. gas, sleam and hot waler supply

CoHeclion, purification and distribution of
watar

Construclion

Other production induslries

Service actlvites, total

Wholesaie frade and commission trada,
raiail trade {#kcapt of motor vehicles);
rapair of parsonal and household goods

Land transport, ranspent via pipelnes
Alr transpart

Public administration and defence;
compulsory social security

Other service activities

All industriss

Memo item:
Demestic final consumption of private
hauseholds

100
100
100

100

100
100

100

109

100
100
100
100

100
100

100

65.4

1.6

1535

T4

gz4
917

601

1076

127.9

692

8tz

933
1014
B48B

847 .

856
97.1
1108
166.9
815

133.8
BTA

.97 i
8934
1047
1243
635

9.6

958

8519

sa.0

84.2

1532

778

969
a58

607

a3.0

182.0

67.9

B3.4

101.7
S7 8
878

893

869

1029

1286

160.4

68

1427
69.3

105.9

1101

121.9

579

524

1016

B55

1008

6.5 52.9 537
89.8 885 87
179.0 164.8 1801
858 800 8.5
512 9.4 88.9
83.3 848 9.7
532 847 549
84.0 766 63.2
13.4 999 %37
65.8 56.1 59.0
723 521 59.5
104.4 1025 101.2
100.4 99.9 B7.8
80.1 77.4 756
799 724 7.3
75 76.2 €95
a2t 76.9 60 g
108.9 100.3 1521
1275 119.1 1001
71 77 75.8
1118 t14.4 1109
66.6 65.2 67.2
94.1 850 85.4
87.8 872 829
1035 1047 101.6
1265 1341 132.0
56.4 575 620
559 56.1 51.4
85.4 63§ 757
8.7 788 753
91.7 TR 865
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Table 37: Diract domaestic specific CO2 emissions

CO2 emissions per gross value added (prices of 1695)

1981 =100 -

13,14

15
17

20

21

23

4

25

28

a7

24

29

3

32

£

35

40

41

45
11-12, 186,
18-19, 22,

30, 33,
38-37

Ga

81.52

a2
5
50, 59, 51,
83-67,
70-74,
B0-95

A

Agriculture, farestry and fishing

Production industries, total

Mining of coal and lignile, sxiraction of
peat

Mining and quarrying, excepl of enargy
producing materials

Manufacture of food products
Manufacture of textiles

Manufacture of wood and woeod products,
excepl fumiture

Marufacture of pulp, paper and paper
products

Manufacture of coke refined patroleum
products, manufacture of fertife matarial
Manufaclure of chemicals, chemical
preducts and man-made fibres

Manufacture of rubber and plastic products

Manufaciure of other nan-metallic mineral
products

Manufacture of basic metals

Marwfactura of fabricated metal producis,
excapt machinery and equipmenl
Manufactura of machinery and equipment

Manufacture of electrical machinery and
apparalus n.e.c.

Manufacture of radio, telavision and
comenunicatian equipment and apparatus
Marufacture of metar vehicles, tralters angd
semi-irailers

Manufaclure of other iransport squipment

Electricity, gas, steam and hot water supply

Callaction, purificaton and distribution of
water

Construction

Other production industries

Service activities, totai

Wholesale rade and commission trade,
retail trade (#kcept of motor vehicias);
repair of personal and hausehald goods

Land transport, transport via pipelines
Air transport

Public administraiion and defencs;
compuisory social security

Qther sefvica aclivilios

Al Industries

Marne itam;
Domestic final consumption of private
hausehalds

100

10G

100

100
100

100

100

100

100
100

100

100

664

gt9

1538

774

924
17

801

107.6

127.9

65.2

81.2

99.3
1011
B4 6

B47 .

6.6
97.1
1108
186.9
815

133.8
67.1

97.0

1047

1243
63.5

59.6

550

947

153.2

718

969
g5.8

607

93.0

152.0

57.9

B34

101.7
97.8
ars

893

869

102.9

1295

1604

7649

1427
68.2

105.8

1101

1219
57.¢

€28

10186

BSS

100.8

56.5 521 537
89.8 BE.5 867
179.0 1848 1801
B5.6 500 86.5
12 95.4 w9
819 84.8 937
522 547 54.9
84.0 %8 632
1134 99.9 2237
65.8 561 590
723 §9.1 625
104.4 5025 1012
100.4 9.9 a78
80.1 774 756
78.9 72.4 873
75.3 762 595
B2.1 76.9 £0.9
106.9 100.3 1121
1275 119.1 100.1
771 71 758
116 114.4 140.9
6.6 652 67.2
844 250 95.4
87.8 er.2 838
103.5 1047 1016
128.5 1341 132G
564 575 530
55.9 561 514
85.4 835 757
80.7 78.8 753
87.7 84.1 865
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Tabte 38: Domestic cumulated CO; emissions of final uses by product groups

A Products of agriculurt, forestry and fishing
18,462 4,528 48 4 11,111 8,977 ExY 5958 115 ~635 5581 g7 EEL R
£ o Eedodenalpredicton idustries lotal 049872 882807 ©80  5a50eS 233,150 47 264830 274350 SO #1222 286745 73
10 Coal and lignite; peat 18.783 7106 -84 1 18,795 8,688 644 350 164 -ie2 s 291 - 43
e Metal ores, othar mining and quarTying
: products 2450 1,780 -268 146 114 218 2486 1,473 =400 233 s 313
18 Food praducts and beverages 50,710 51,848 REY:) 51,002 40,176 217 8314 8,645 - 712 20.8C0 17222 -172
" Taxtiims 12,183 11,558 - 51 5671 4870 188 5987 6193 a4 TS 69a2 - 98
N Wood and products of wood and &ork [aacepl
2 frRum iy ST I tlatiog 3.020 2517 433 564 50 336 1050 1103 50 944 o5 58
2 Fulp. papar and papar protucls 2,851 1,721 g} 1,488 1,185 198 9.045 10918 07 &5 5164 7
23 Coke. refined paloleumn preducts and nuclear
fuel 166,534 176,187 104 | 187663 170.000 94 4919 5,006 4 12655 8234 350
24 fibres 57,802 49,32 7 8992 1208 188 48381 a3920 S 531 15860 17834 129
2 Rubber and plastic products. 9,858 2,789 - 07 1454 727 286 5727 1812 11 4012 1586 43
% Oihr non-matalic mineral products 18,613 15,208 -85 8,581 5.533 153 9527 10302 81 2B95 283 14
27 Basic melaly 49,020 57,284 169 a 0 45874 51273 i6G 12587 19,751 £5.7
28 and aquipment 22,873 21871 S35 2621 211 195 9934 5578 01 BATA 8705 55
2 Machinery and squipmen| n.e.c. 20185 47 387 213 3,044 2,522 138 a07e0 1779 129, 22078 20575 - 63
3¢ Elecirical mschinary and azparstus n.e.c 11,524 13308 155 3s0 356 - 63 7,098 B,507 124 4:m8 8394 519
32 Radio, lelevivion and communicalion
squipment and apparaius 8,825 14,343 65.4 1657 2,209 33.7 3,500 7.921 1263 449 8,538 146
34 Mutar vehicles, Lnkilers wnd semi-lrailers 72338 T2430 D3 25738 20,887 -i6a 28,607 42,029 432 32,582 3|/ N 121
& Clher.anseor squipman 121% 14938 232z 1122 1039 LT4 7888 10,385 s Bayt 10318 s
i)
* Elecirical energy, gas, ieam and hot wates 152324 144 653 -0 145568  133.€15 - 45 6,558 %578 -107 4,802 4,391 -
24 Colected wnd puriled water, distribulion
sarvicas of waler 3,739 2030 457 a7is 2,020 45,6 z a . 17 138 263
a5 Conytruelion work ELERED B8, 127 =131 1283 1026 -20.0 164 k.1 =783 15,708 14,588 -8

11.12, 14,

il e Proaucts of ether produclion industies 89,810 99312 W06 B84 T4215 T 14463 15391 BA 2033 31453 1"
36-3T .
sa Sarvics nctivitiss, totsl 260506 n9Ban 57 138B47  121.027 27 23254 BTIZ 145 36076 2388 - 62

Wholasule Irede and commission trade
swrvicas, sxcapl cf motor vahiciss and
s1.57 motercycles, relad rade services, excepl of
motar vshiclas Bnd motorcycies.
repair services of parsonal and housshaid
peods 54,258 43,203 704 41 544 32,149 228 6514 5,395 R 5477 4,769 A4
- Land transport and transpont via poekne
wervicas 20,531 28,572 794 15248 18,987 14 3E22 7088 951 2092 3013 a0
62 Alr transport services 15,526 15731 13 5754 10,645 215 B.764 5064 .25 2 4072 3484 144
5 Fublic adminisiration and detence sarvicas;
y sociat securfly services+B16 40,113 24,878 330 1029 863 358 168 88 508 azz1 3,147 254

4B, 61, 63
BaTs, Dther sarvice sclivities 126.99 108,180 -18.0 72088 A0.583 160  Bi% B2 33 zouE tmdis 35
BC&5
A0 AR product groups 1,228,658 112,004 - B7 B3T3 811,164 108 280,851 303,245 60 252858 64193 .h

Fedeorai Btativlical Cffict of Genmany
Ermnronmanisi-Ecanomic Accounting 2001
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Table 39: International comparison

Energy related CO;-emissions 1890 and 1998

CECD
Canada
Mexico

USA

Japan

Korea
Australia
New Zealand
Austria
Belgium
Czech Republic
Dermark
Finfard

France
1

Germany 1
Greece
Hungary
Iceland
Ireland
ltaly
Luxembsgurg
Netherands

Norwegen

Poland

Portugal

Spain

Sweden

Swilzedand

Turkey

United Kingdom
Eurapa (Nicht-OECD)
Africa

Asla

Peaple's Rep. of China 2
Ex-USSR

Latin America
Middle Easl

World )

10,055.7
4302
292.0

4,827.4
1,018.7
2299
2589
21.8
‘57.4
106.5
1541
50.9
55.0
3527

961.9
70.6
70.5

1.9
303

399.4
10.5

159.8
28.5

340.7
39.6

208.4
512
3949

128.8

560.3

427.7

54G.5

13324
2,276.5
3,344 B
6019
586.0

24.075.5

11,9826
499 6
35186

5,433.3
10883
3655
iz
278
81.2
118.3
1136
567
56.6
3822

863.9
838
57.5

21
37.9
423.8
7.2

175.9
36.9

313.7
53.5

248.6
532
410

182.1

527.7

288.6

6531

1,969.6
2,846.2
20709
832.6
924.2

21,6485

935
16.1
20.4
12.6

7.9
59.0
225
256.9

8.6
2.0

- 263
1.4
z9

B4

- 10.2
184
- 18.4
105
2514
6.1
- 314
10.1
29.5
- 79
351
20.4

39

2.8
41.4

- 58
- 325
28.2
501
25.0
- 384
38.5
55.%

78

554
22
16

251
541
17
1.5
a1
0.3
06
05
0.3
0.3
1.8

4.0
04
0.3
0.0
0.2
20
00
08
02
14
4.2
11
a2
Q2
0.8
2.4
1.3
32
9.2
13.1
96
39
4.3

100.0

104
158
37
201
5.9
8.0
16.6
8.0
76
12.0
11.7
10.8
116
6.4
10.5
7.8
57
77
104
7.5
16.9
109
7.8
8.3
5.5
6.5
6.1
5.7
2.8
83
4.6
10
1
23
768
22
5.8

38

1) Differances from data of the German Gavernment due {o special OECD calsulations.

2} including Hangkong.

3) Without internatienal iransport {(1990: 837,7 mn t; 1898: 720,3 mn ).

Source: Organisation for Economic Cooperation and Develapment (QEGD)
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