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As part of work to develop environmental accounting and environmental statistics, Eurostat is
currently looking at measuring environmental employment. The basic framework for the work
was developed by Eurostat together with OECD’s Directorate for Science, Technology and
Industry and published as OECD/Eurostat 1999: The Environmental Goods and Services
Industry – Manual for Data Collection and Analysis. Copies of this manual (in English or
French) can be obtained from OECD sales points or from the OECD on-line book-shop at
http://www.oecd.org/bookshop/.

This Working Paper presents the results of work on measuring environment-related
employment by the French Environment Institute (ifen) and is the last of a series of 4 Eurostat
Working Papers released in 2000 presenting the outcomes of pilot exercises undertaken by
Dutch, Portuguese, Swedish and French statistical agencies in 1999.

The pilot exercises benefited from financial support provided by the European Commission’s
Directorate General for the Environment.

The reports on the pilot exercises provide useful and recent information on environmental
employment, thus directly responding to political demand for better information on
employment opportunities generated by environmental protection.

The reports also describe the methods developed for estimating environmental employment
based on existing statistics and other information and provide indications for improvement of
the primary statistics needed for measuring environmental employment.

Whereas each of the pilot exercises used a specific approach, all pilot exercises taken together
offer a very comprehensive and helpful exploration of statistical approaches towards
measuring environmental employment. It is thus recommended to consult all pilot
applications together with the OECD/Eurostat environment industry manual when designing
systems to measure environmental employment based on existing information.

In this Working Paper the approach by the French Environment Institute (ifen) is presented.
An accounting approach is used to assess environmental employment based on a range of
available primary data including statistics on environmental protection expenditure,
production, foreign trade, results of specific environment industry surveys and national
accounts data. This system allows to produce comprehensive environmental employment data
regularly and efficiently. Our special thanks are to Mrs Christine Spanneut (Planistat Europe)
and Daniel Desaulty (ifen) for their support in producing this abridged English version.

Eurostat distributes this report hoping that others wishing to undertake estimates of
environmental employment can benefit from the French experience and methodology.

Inger Oehman
Head of Unit F3

Environment statistics

Brian Newson
Head of Unit B1

National accounts methodology
statistics of own resources



&RQWHQWV

SUMMARY..................................................................................................................................................1
PART I:  DEFINITION OF EMPLOYMENT IN THE ENVIRONMENT..................................................5

1. Scope of the study .................................................................................................................................5
2. Definition of an environmental job .......................................................................................................6

2.1. IFEN definitions .............................................................................................................................6
2.2. Definitions of the Ministry of the Environment .............................................................................7
2.3. Approach adopted...........................................................................................................................7

3. Usable sources.....................................................................................................................................10
4. General methodology proposed...........................................................................................................12

PART II:  DETAILED METHODOLOGY................................................................................................15
1. Breakdown into more specific stages..................................................................................................15

1.1. Collecting data on environmental expenditure.............................................................................15
1.2. Initial adjustments for the transition from expenditure to output.................................................16
1.3. Collection of foreign trade data....................................................................................................17
1.4. Collection of data on eco-activities ..............................................................................................19
1.5. Ensuring consistency between sources and final estimate of national output..............................19
1.6. Application of job ratios...............................................................................................................20

2. Example with commentary: estimate of jobs connected with waste water management for 1996.....21
2.1. Data on environmental expenditure..............................................................................................21
2.2. Transition to output ......................................................................................................................22
2.3. Foreign trade data .........................................................................................................................22
2.4. Data on eco-activity markets ........................................................................................................23
2.5. Comparison of sources and treatment of inconsistencies.............................................................24
2.6. Estimate of national output...........................................................................................................25
2.7. Finding job ratios..........................................................................................................................27

3. Details specific to other topics ............................................................................................................27
3.1. "Pollution management" ...............................................................................................................27
3.2. "Clean technologies and products"...............................................................................................29
3.3. "Management of resources"..........................................................................................................29
3.4. Transversal activities (not broken down) .....................................................................................32

PART III:  RESULTS .................................................................................................................................33
1. Results of the basic model...................................................................................................................33

1.1. Preliminary note ...........................................................................................................................33
1.2. Detailed results .............................................................................................................................35
1.3. Synthesis of the results for 1997 ..................................................................................................47

2. Additional jobs not included in the basic estimate .............................................................................49
2.1. Estimate of jobs indirectly connected with level 1.......................................................................49
2.2. Potential use of jobs in eco-activities ...........................................................................................52
2.3. Association jobs............................................................................................................................54





1

�6800$5<

6FRSH

)RU�UHDVRQV�RI�ERWK� FRQVLVWHQF\�DQG�GDWD�DYDLODELOLW\�� WKH�HQYLURQPHQW�KDV�EHHQ�GHILQHG� LQ�D
PDQQHU� ZKLFK� LV� FRQVLVWHQW� ZLWK� WKH� GHILQLWLRQ� XVHG� WR� FDOFXODWH� QDWLRQDO� HQYLURQPHQWDO
H[SHQGLWXUH� LQ� WKH� YDULRXV� ,)(1�DFFRXQWV�� EXW�ZLWK�D� IHZ�H[FHSWLRQV��([SHQGLWXUH�RQ� �FOHDQ�
DQG��DGDSWHG��SURGXFWV�DQG� WHFKQRORJLHV�ZDV�UHJDUGHG�DV�QRW�JHQHUDWLQJ�HQYLURQPHQWDO� MREV�
FRQYHUVHO\�� MREV� FRQFHUQLQJ� WKH� UHPHGLDWLRQ� DQG� FOHDQ�XS� RI� SROOXWHG� ZDWHU� DQG� VRLO� ZHUH
LQFOXGHG��HYHQ�WKRXJK�WKLV�ILHOG�LV�QRW�\HW�PRQLWRUHG�LQ�H[SHQGLWXUH�

,Q�LWVHOI��WKH�HVWLPDWH�RI�HQYLURQPHQWDO�MREV�UHODWHV�WR�

• FHQWUDO� MREV� LQ� HQYLURQPHQWDO� VHUYLFHV� �FRUUHVSRQGLQJ� WR� FXUUHQW� H[SHQGLWXUH� E\
HQWHUSULVHV��SXEOLF�DXWKRULWLHV�DQG�DQ\�QRQ�SURILW�LQVWLWXWLRQV�DFWLYH�LQ�WKLV�DUHD��SURYLGHG
WKDW�WKH�H[SHQGLWXUH�LV�HIIHFWHG�RQ�QDWLRQDO�WHUULWRU\��

• MREV� FRQFHUQLQJ� WKH� SURGXFWLRQ� RI� IDFLOLWLHV� DQG� VWUXFWXUHV� QHFHVVDU\� IRU� SHUIRUPLQJ
WKHVH�FHQWUDO�MREV�� �QRQ�LPSRUWHG�FDSLWDO�H[SHQGLWXUH�RI�WKHVH�VDPH�DJHQWV��

• MREV�FRQFHUQLQJ�WKH�SURGXFWLRQ�RI�SURGXFWV��VHUYLFHV��IDFLOLWLHV�DQG�VWUXFWXUHV�QHFHVVDU\
IRU� HQYLURQPHQWDO� SURWHFWLRQ�� HIIHFWHG� GLUHFW� E\� KRXVHKROGV� � � FXUUHQW� DQG� FDSLWDO
H[SHQGLWXUH�E\�KRXVHKROGV��QRW�UHVXOWLQJ�IURP�LPSRUWV��

• MREV�FRQFHUQLQJ�SURGXFWLRQ�IRU�H[SRUW�RI�VRPH�VHUYLFHV�DQG�SURGXFWV��EXW�SDUWLFXODUO\
VSHFLDO�HTXLSPHQW�XVHG�LQ�FRQQHFWLRQ�ZLWK�HQYLURQPHQWDO�DFWLYLWLHV��8QIRUWXQDWHO\��WKLV
SURGXFWLRQ�LV�KDUG�WR�LGHQWLI\�DQG�WKH�FRUUHVSRQGLQJ�MREV�DUH�XQGHU�HVWLPDWHG�

-REV� LQGLUHFWO\� FRQQHFWHG�ZLWK� WKH� SURGXFWLRQ� RI� HQYLURQPHQWDO� VHUYLFHV� �MREV� FRQFHUQLQJ� WKH
SURGXFWLRQ� RI� JRRGV� FRQVXPHG� E\� HQYLURQPHQWDO� VHUYLFHV�� MREV� LQ� PDQXIDFWXULQJ� IDFLOLWLHV
VXSSOLHG�ZLWKLQ�D��WXUQ�NH\��FDSLWDO�SURMHFW�DQG�MREV�FUHDWHG�IXUWKHU�XSVWUHDP�LQ�WKH�SURGXFWLRQ
FKDLQ�� DQG� VHFRQGDU\� MREV� �JHQHUDWHG� E\� WKH� UHGLVWULEXWLRQ� RI� LQFRPHV� DQG� WKH� FRQYHUVLRQ� RI
SULFH�VWUXFWXUHV�DQG�FRQVXPSWLRQ��DUH�QRW�HVWLPDWHG�

1HYHUWKHOHVV��VRPH�SDUWLDO�GDWD�IURP�QRQ�UHJXODU�VRXUFHV�ZLOO�VXSSOHPHQW�WKH�EDVLF�VFRSH�RQ�WKH
VXEMHFW�RI�MREV�LQ�WKH�SURGXFWLRQ�RI�JRRGV�FRQVXPHG�E\�HQYLURQPHQWDO�VHUYLFHV�

7KH�PHWKRG�RI�HVWLPDWLRQ�XVHG

7KH�PHWKRG�RI�HVWLPDWLQJ�WKH�QXPEHU�RI�MREV�GLUHFWO\�FRQQHFWHG�ZLWK�WKH�HQYLURQPHQW�LV�EDVHG�RQ
D� FRPELQDWLRQ� RI� WKH� YDULRXV� LQIRUPDWLRQ� VRXUFHV� XVHG� LQ� WKH� GLIIHUHQW� DFFRXQWV� FRYHULQJ
H[SHQGLWXUH�DQG�HFR�DFWLYLWLHV�DQG�DGGLWLRQV�IURP�6(66,�RU�,16((�

7KH� JHQHUDO� PHWKRG� XVHG� LV� WKLV�� HDFK� W\SH� RI� H[SHQGLWXUH� LV� OLQNHG� WR� SURGXFWLRQ� ZKLFK� LV
EURNHQ�GRZQ�EHWZHHQ�QDWLRQDO� SURGXFWLRQ� �ZKLFK� FUHDWHV� MREV��DQG� LPSRUWHG� SURGXFWLRQ��)RU
HDFK�W\SH�RI�H[SHQGLWXUH�ZH�WKHUHIRUH�GHGXFW�LPSRUWV��FRQYHUVHO\��ZH�DGG�H[SRUWV�ZKLFK�SURYLGH
QDWLRQDO�MREV�EXW�GR�QRW�JHQHUDWH�H[SHQGLWXUH�

$IWHU� WKHVH� DGMXVWPHQWV�� ZH� XVH� WKH� HFRQRPLF� GDWD� RQ� HFR�DFWLYLWLHV� WR� FDOFXODWH� QDWLRQDO
SURGXFWLRQ��GHWDLOHG�DV�IROORZV�RQ�HDFK�WRSLF�

��HQYLURQPHQWDO�VHUYLFHV���H[SHQGLWXUH��VRXUFH�
�HQYLURQPHQWDO�IDFLOLWLHV���HFR�DFWLYLWLHV��VRXUFH�
��HQYLURQPHQWDO�FRQVWUXFWLRQ��LGHP�
��HQYLURQPHQWDO�SURGXFWV���HFR�DFWLYLWLHV��RU��H[SHQGLWXUH��VRXUFH�
��RWKHU�IDFLOLWLHV��FDOFXODWHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�VRXUFHV�
��RWKHU�FRQVWUXFWLRQ��LGHP�
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7R� WKHVH� YDULRXV� W\SHV� RI� SURGXFWLRQ� ZH� WKHQ� DSSO\� WKH� UDWLR� QXPEHU� RI� SHUVRQV
HPSOR\HG�WXUQRYHU�H[FOXVLYH�RI�WD[�IRU�WKH�VHFWRU�RU�VHFWRUV�RI�DFWLYLW\�LQ�TXHVWLRQ�WR�HYDOXDWH�WKH
FRUUHVSRQGLQJ�QXPEHU�RI�MREV��7KLV�UDWLR�LV�WDNHQ�IURP�WKH�DQQXDO�EXVLQHVV�VXUYH\V�

7KH�XQGHUO\LQJ�DVVXPSWLRQV�DUH�WKHUHIRUH�IDLUO\�VWURQJ�

��WKH�UDWLR�XVHG�LV�DQ�DYHUDJH�UDWLR�IRU�DQ\�FDWHJRU\�RI�SURGXFWV�RU�VHUYLFHV��IRU�H[DPSOH�
IRU�HQYLURQPHQWDO�SURGXFWV�XVHG�E\�KRXVHKROGV�LQ�WKHLU�ZDVWH�PDQDJHPHQW�H[SHQGLWXUH��PDLQO\
ELQV�RU�ELQ�OLQHUV��WKH�UDWLR�XVHG�ZDV�WKH�RQH�IRU�SODVWLFV�SURFHVVLQJ�LQGXVWULHV�

��LW�LV�VRPHWLPHV�QHFHVVDU\�WR�XVH�HYHQ�PRUH�JHQHUDO�UDWLRV��WKXV��IRU�WKH��RWKHU�IDFLOLWLHV�
FDWHJRU\�ZH�XVHG�DQ�DYHUDJH�UDWLR�IRU��SURIHVVLRQDO�FDSLWDO�HTXLSPHQW��

�� WKH� VDPH� UDWLR� LV� XVHG� IRU� WKH� VDPH� HQYLURQPHQWDO� VHUYLFH�� ZKHWKHU� SURYLGHG� E\� D
SULYDWH�HQWHUSULVH�VSHFLDOLVLQJ�LQ�WKDW�VHUYLFH��E\�SXEOLF�DJHQFLHV�RU�E\�DQ�HQWHUSULVH�LQ�LWV�RZQ
LQWHUQDO�HQYLURQPHQWDO�PDQDJHPHQW�

&RPLQJ�DW�WKH�HQG�RI�D�FKDLQ��WKHVH�HVWLPDWHV�DUH�DOVR�DIIHFWHG�E\�WKH�TXDOLW\�RI�DOO�WKH�FDVFDGH
HVWLPDWHV� PDGH� SUHYLRXVO\� �SDUWLFXODUO\� WKH� SUREOHP� RI� LGHQWLI\LQJ� HQYLURQPHQWDO� FDSLWDO
HTXLSPHQW�LQ�WKH�SURGXFW�QRPHQFODWXUHV��

7KH�UHVXOWV�IRU������������DQG�����

,Q�WKH�ILHOG�GHILQHG�DERYH�ZH�FRQVLGHU�WKDW�WKH�HQYLURQPHQW�SURYLGHG�DSSUR[LPDWHO\���������MREV
LQ� ����� �DJDLQVW� �������� LQ� ����� DQG� �������� LQ� ������� HPSOR\LQJ� ������� RI� WKH� DFWLYH
SRSXODWLRQ�LQ�ZRUN�LQ�)UDQFH�

7KH�JUHDW�PDMRULW\�������RI�WKH�HQYLURQPHQWDO�MREV�DUH�RIIHUHG�E\�HQWHUSULVHV��DQG�SDUWLFXODUO\
E\�ODUJH�)UHQFK�HFR�LQGXVWU\�JURXSV��RYHU�KDOI�RI�WKH�MREV��������DUH�RIIHUHG�E\�HFR�HQWHUSULVHV�
WKH� RWKHU� MREV� RIIHUHG� E\� HQWHUSULVHV� EHLQJ� LQWHUQDO� HQYLURQPHQWDO� VHUYLFHV� MREV� DQG
PDQXIDFWXULQJ�RU�FDSLWDO�FRQVWUXFWLRQ�MREV�ZKLFK�DUH�QRW�VSHFLILFDOO\�HQYLURQPHQWDO�

$ERXW�D�WKLUG�RI�WKH�MREV�DUH�SURYLGHG�E\�SXEOLF�DJHQFLHV��7KH\�PD\�EH�EURNHQ�GRZQ�DV�IROORZV�

��� GLUHFW�PDQDJHPHQW�RI�SROOXWLRQ������
��� PDQDJHPHQW�RI�UHVRXUFHV������
��� JHQHUDO�PHDVXULQJ��PRQLWRULQJ�RU�UHVHDUFK�ZRUN�������

6RPH� UHVLGXDO� MREV� DUH� RIIHUHG� E\� DVVRFLDWLRQV�� EXW� XQIRUWXQDWHO\� WKHVH� DUH� QRW� HIILFLHQWO\
FRYHUHG�E\� WKH� H[SHQGLWXUH�DFFRXQWV��$� VWXG\� FRPPLVVLRQHG� VHSDUDWHO\�E\� WKH�0LQLVWU\� LQ� IDFW
HVWLPDWHV� WKH� QXPEHU� RI� MREV� SURYLGHG� E\� HQYLURQPHQWDO� DVVRFLDWLRQV� DW� �� ����� ZKHUHDV� WKH
HVWLPDWH�LGHQWLILHV�RQO\�������

7KH�SHRSOH�HPSOR\HG�ZRUN�PDLQO\� LQ� WKH� WZR�VHFWRUV�FRUUHVSRQGLQJ� WR� WKH� WZR�PDMRU� LWHPV�RI
�HQYLURQPHQWDO� SURWHFWLRQ� H[SHQGLWXUH��� QDPHO\� ZDVWH� PDQDJHPHQW� ����� RI� MREV�� DQG
SDUWLFXODUO\�VHZDJH�WUHDWPHQW�������

7KH������JURZWK�UDWH�IRU�HQYLURQPHQWDO�HPSOR\PHQW����������LV�UHODWLYHO\�FORVH�WR�WKH�JURZWK
UDWH� RI� QDWLRQDO� HQYLURQPHQWDO� H[SHQGLWXUH� ��� ����� DW� FXUUHQW� SULFHV��� GHVSLWH� WKH� OLNHO\
FRPELQHG�HIIHFWV�RI�KLJKHU�SULFHV�DQG�KLJKHU�SURGXFWLYLW\��LQ�IDFW��LQ�FHUWDLQ�HQYLURQPHQWDO�ILHOGV
WKH� LQFUHDVH� LQ� SURGXFWLYLW\� LV� QRW� NHHSLQJ� SDFH�ZLWK� WKH� QDWLRQDO� DYHUDJH��QHZ�� YHU\� ODERXU�
LQWHQVLYH� DFWLYLWLHV� DUH� EHLQJ� FUHDWHG�� VXFK� DV� ZDVWH� VRUWLQJ�� HQFRXUDJLQJ� VHOHFWLYH� ZDVWH
FROOHFWLRQ��HWF�

7KH�PDLQ�DUHDV�IRU�MRE�FUHDWLRQ�LQ������ZHUH��ZDVWH�����������MREV��DQG��QDWXUH�FRQVHUYDWLRQ�
KDELWDWV�DQG�ELRGLYHUVLW\���������MREV���KHUH�ZH�VHH�WKH�SDWWHUQ�RI��QHZ�VHUYLFHV�±�\RXQJ�MREV��
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0RVW�RI�WKHVH�QHZ�MREV�DUH�FUHDWHG�LQ�ORFDO�RU�UHJLRQDO�DXWKRULWLHV��ZKLFK�WUDGLWLRQDOO\�WDNH�RQ
WKH�ZRUN�RI�ZDWHU�DQG�ZDVWH�PDQDJHPHQW�DQG� ODQG�FRQVHUYDWLRQ�� MREV�DUH�DOVR�SURYLGHG� WR�D
OHVVHU�H[WHQW�E\�DVVRFLDWLRQV�

$GGLWLRQDO�LQIRUPDWLRQ�REWDLQHG�IURP�WKH�VXUYH\�RI�HFR�DFWLYLWLHV�FRQGXFWHG�E\�6(66,�DQG�,16((
LQ�������LQGLFDWHV�WKDW���WR�������DGGLWLRQDO�MREV�PLJKW�EH�DWWULEXWHG�WR�HQYLURQPHQWDO�DFWLYLWLHV
E\�HQODUJLQJ�WKH�VFRSH�WR�LQFOXGH�DFWLYLWLHV�FRQFHUQLQJ�WKH�SURGXFWLRQ�RI�LQWHUPHGLDWH�JRRGV�IRU
VSHFLILFDOO\�HQYLURQPHQWDO�XVHV�

7KH� ����� UHVXOWV� DUH� SURYLVLRQDO�� 7KH� DVVXPSWLRQV�� HVSHFLDOO\� UHJDUGLQJ� WKH� LQFUHDVH� LQ
SURGXFWLYLW\�LQ�������QHHG�WR�EH�FRQILUPHG�E\�WKH�RIILFLDO�UHVXOWV�RI�WKH�DQQXDO�EXVLQHVV�VXUYH\V�
DQG�WKHVH�DUH�QRW�\HW�DYDLODEOH�IRU������



4

�



5

�3$57�,�

'(),1,7,21�2)
(03/2<0(17�,1�7+(�(19,5210(17

���6FRSH�RI�WKH�VWXG\

IFEN’s work includes "…WKH� WDVN� RI� SURGXFLQJ� DQG� FLUFXODWLQJ� LQIRUPDWLRQ� RQ� VRFLR�HFRQRPLF
HQYLURQPHQWDO� SUDFWLFHV� DQG� KHOSLQJ� WR� GHILQH� WKH� JHQHUDO� IRFXV� RI� WKH� HQYLURQPHQWDO� HGXFDWLRQ
SURJUDPPH …". Numerous statistical and accounting studies have already been developed by IFEN to
improve our knowledge of environmental economics, but employment was a subject which these studies
had still only touched on until recently.

To remedy this shortcoming, the ORME, Observatory and Network of Environmental Occupations and
Jobs, was set up at IFEN in 1996, with the aim of organising a system for the circulation and
accumulation of information on environmental employment, education and training.

IFEN hopes that, among other things, the ORME will develop instruments for the statistical monitoring
of environmental jobs, a priority topic in a context where high unemployment is such a problem that it
has to be taken into account in policies on all subjects.

The instruments to be set up must be capable of monitoring environmental employment trends over time,
for example, and evaluating past actions, simulating the effects of proposed measures by projections, etc.

Although an initial 1RWH�GH�0pWKRGH�>0HWKRGRORJLFDO�1RWH@1 by IFEN indicated that jobs were highly
likely to be created by the "double dividend" effect of environment policies, it noted that the training
provided was ill-suited to the jobs offered in the environmental sphere.

This note also analysed the reasons for the lack of information on this subject – which is our main focus
of interest in this study: IFEN is trying to find a system which, without using any new forms of data
collection, provides the most accurate possible picture of environmental employment.

The aim of this study is therefore to develop a methodology for estimating employment in the
environment, which can be reproduced each year and is based solely on the data currently available.

                                                     
1 Environnement et emploi – 9HUV� XQH� REVHUYDWLRQ� VWDWLVWLTXH� GHV� HPSORLV� GDQV� OH� GRPDLQH� GH� O¶HQYLURQQHPHQW
>Environment and employment - 7RZDUGV�WKH�VWDWLVWLFDO�REVHUYDWLRQ�RI� MREV� LQ� WKH�HQYLURQPHQW@ – Jérôme ROCH
Note de Méthode n°5 – IFEN – January 1996.
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After an initial consultation with IFEN, it was suggested that the study should be conducted in 4 phases:

1. defining the objects of the study, listing existing sources and proposing the instruments;
2. preparation of the detailed methodology, application to the years 1996 and 1997;
3. ideas and recommendations for improving the estimate;
4. integration of the provisional figures for 1998 (for the report to the &RPPLVVLRQ� GHV�&RPSWHV

[Accounts Commission]).

Part I corresponds to the first phase. It will tackle the following tasks in succession:

• define the scope of the study (point 2);
• list the statistics available for estimation (point 3);
• propose a possible outline methodology (point 4);

���'HILQLWLRQ�RI�DQ�HQYLURQPHQWDO�MRE

The first question concerns defining an environmental job.

Is a job "environmental" because the duties carried out by the employee consist in protecting the
environment? Because his employer’s activity concerns environmental protection, even if the employee’s
occupation (e.g. accounting) has no direct connection with the environment? Because the employer’s
activity is derived from an environmental activity and is observed either upstream (e.g. production of a
chemical for removing pollution) or downstream (e.g. eco-tourism connected with the existence of a
national park) of that activity?

Also, should we confine the study to jobs connected with HQYLURQPHQWDO�SURWHFWLRQ or should we include
jobs connected with the PDQDJHPHQW�RI�UHVRXUFHV�such as water and energy? Should the production of
any product which is less harmful to the environment or which employs a more environment-friendly
technology be regarded as generating an environmental job?

�����,)(1�GHILQLWLRQV

IFEN has used a number of definitions:

1. First, ,)(1� 1RWH� GH� 0pWKRGH� Q��2 defines environmental jobs, as opposed to environmental
occupations, as "…MREV� ILOOHG� LQ� RUJDQLVDWLRQV� IRU� ZKLFK� WKH� HQYLURQPHQW� UHSUHVHQWV� WKHLU� PDLQ
DFWLYLW\…". This definition may be highly restrictive if we take "organisations" to mean economic
agents (enterprises, including sole proprietorships, public authorities and associations) for which we
can define an activity: since we are confining ourselves to the PDLQ� activity, it is only jobs in
enterprises and certain public institutions in class NAF 90 (corresponding to NACE Rev.1 90.00)
that qualify.

2. Further on in the same note we find another definition: "…,W� LV� WKH� MREV�ZKLFK� KDYH� EHHQ� RU� DUH
FUHDWHG� E\� WDNLQJ� DFFRXQW� RI� WKH� HQYLURQPHQW� LQ� HFRQRPLF� DFWLYLWLHV� LQ� JHQHUDO�� EH� WKH\� PDUNHW
DFWLYLWLHV�RU�QRW …". In contrast, this definition is extremely broad, since it includes all jobs created
indirectly, including those created by redistribution of income. It raises the question: should we
evaluate net job creation PLQXV�MREV�ORVW?

                                                     
2 Environnement et emploi - 9HUV�XQH�REVHUYDWLRQ� VWDWLVWLTXH�GHV� HPSORLV� GDQV� OH� GRPDLQH�GH� O¶HQYLURQQHPHQW –
Jérôme ROCH Note de méthode n°5 – IFEN – January 1996.
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3.  /HV�GRQQpHV�GH�O¶HQYLURQQHPHQW3 [Environmental data] also contains the following definition:

"…(QYLURQPHQWDO� HPSOR\PHQW�� SDLG� DFWLYLW\� LQ� DQ� HQWHUSULVH� ZKRVH� PDLQ� DFWLYLW\� LV� LQ� WKH
HQYLURQPHQWDO� VSKHUH�� 7KH� TXDOLILFDWLRQV� UHTXLUHG�PD\� EH� WRWDOO\� UHPRWH� IURP� WKH� HQYLURQPHQWDO
VSKHUH��DGPLQLVWUDWLRQ��WHFKQLFDO�MREV��VDOHV�HWF������"

This definition is fairly similar to the first one but it further restricts the scope of employers to enterprises
only.

In practice, the number of environmental jobs quoted in the light of these definitions corresponds to
neither of these definitions but to the "direct jobs" part of the scope defined in 'RQQpHV�pFRQRPLTXHV�GH
O¶(QYLURQQHPHQW4�>(QYLURQPHQWDO�HFRQRPLF�GDWD@�described below.

�����'HILQLWLRQV�RI�WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW

The environmental jobs figures most commonly suggested are in fact those in the 'RQQpHV�pFRQRPLTXHV
GH�O¶(QYLURQQHPHQW. Various environmental job categories are defined as follows:

"…� 'LUHFW� MREV� UHODWH� WR� WKH� RSHUDWLRQ� RI� WKH� HQYLURQPHQWDO� SURWHFWLRQ� V\VWHPV� �H�J�� GHOHJDWHG
PDQDJHPHQW� VHUYLFHV� � RI� VHZDJH� WUHDWPHQW�� FROOHFWLRQ� RI� KRXVHKROG� UHIXVH��PDLQWHQDQFH� RI� SDUNV� DQG
JDUGHQV��DQG�LQYHVWPHQW�UHODWLQJ�WR�WKHVH�V\VWHPV��H�J��SODQW�DQG�HTXLSPHQW��LQFOXGLQJ�WKHLU�LQVWDOODWLRQ��
7KHVH� GLUHFW� MREV�PD\� EH� IRXQG� LQ� WKUHH� W\SHV� RI� RUJDQLVDWLRQ�� HFR�LQGXVWULHV� �PDUNHW� VXSSO\��� SXEOLF
DXWKRULWLHV��ORFDO�ERDUGV��DQG�SROOXWLQJ�HQWHUSULVHV��LQWHUQDO�VHUYLFHV��

,QGLUHFW�MREV�FRUUHVSRQG�WR�LQWHUPHGLDWH�FRQVXPSWLRQ�FRQQHFWHG�ZLWK�WKH�RSHUDWLRQ�RI�V\VWHPV�DQG�WKH
IDFLOLW\�VXSSOLHUV�

:KHQ�D�PDMRU�LQYHVWPHQW�LV�PDGH�LW�JHQHUDWHV�QRW�RQO\�GLUHFW�DQG�LQGLUHFW�MREV�EXW�DOVR�VHFRQGDU\�MREV
WKURXJKRXW�WKH�HFRQRP\�E\�WKH�UHGLVWULEXWLRQ�RI�LQFRPH�DQG�WKH�WUDQVIRUPDWLRQ�RI�SULFH�DQG�FRQVXPSWLRQ
VWUXFWXUHV��PXOWLSOLHU�HIIHFW�RI�WKH�DFWLYLW\���:H�ILQG�WKDW�VRPH�LQGLUHFW�MREV�FDQ�EH�FOHDUO\�LGHQWLILHG�DV
HQYLURQPHQWDO� �FRQVWUXFWLRQ� RI� VHZDJH� WUHDWPHQW� SODQWV�� DQG� RWKHUV� FDQQRW� �SXEOLF�ZRUNV� HQWHUSULVHV�
FKHPLFDO�PDQXIDFWXULQJ�� HWF����+DUGO\�DQ\� VHFRQGDU\� MREV� FDQ�EH� LGHQWLILHG� LQWXLWLYHO\�DQG� GLUHFWO\� DV
HQYLURQPHQWDO …"

However, the figures put forward (280 000 direct jobs and 154 000 indirect jobs in 1995, no estimate of
secondary jobs) do not appear to correspond entirely to the definition chosen: they are not confined to the
scope of environmental protection, since they also include the water supply, for example. Also, if we
include under direct jobs all jobs due to investment relating to systems, jobs are going to be generated
outside the three types of organisation quoted: buildings, computers, office furniture, non-specialist
vehicles, etc. are not created by eco-industries.

�����$SSURDFK�DGRSWHG

6HFRQGDU\ jobs, which can be estimated only by using very strong assumptions (what would have
happened had no action been taken?), will be H[FOXGHG� from the study: this is more of a modelling
exercise which does not meet IFEN’s immediate needs. Also, they could be negative in some fields.

Jobs connected with the manufacture of DGDSWHG products or facilities corresponding to the "products
and technologies" subject area according to the OECD/Eurostat classification5 will also be H[FOXGHG: to
clarify the idea, production of unleaded petrol, for example, will not be regarded as generating
environmental jobs.

                                                     
3 Les données de l’environnement – Emploi – [Environmental data – Employment] no. 32 – IFEN – October 1997.
4 Ministry of the Environment – Données économiques de l’Environnement – Edition 1997 - Economica.
5 OECD/Eurostat - The Environmental Goods & Services Industry – Manual for data collection & analysis – 1999.
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In order to facilitate other possible studies with a different scope, rather than starting with a firm and
final definition which might satisfy some users but not others, it seems preferable to attempt as broad and
detailed an evaluation as possible, so that each user can reconstruct the scope which concerns him (jobs
in eco-industries, environmental protection jobs, private sector jobs, etc.) At the most detailed level, the
following possible job characteristics will apply:

• The environmental topic concerned, the main distinction being between management of pollution
and management of resources;

• Type of employer (central or local authorities, enterprises, non-profit institutions);

• The level of connection with the environment:
á Level 1: direct environmental action (production of an environmental protection service, or

more generally an environmental management service);
á Level 2: production of a product or service used directly by producers of environmental

management services (level 1) (or by households if they are involved in environmental
management by their investment spending or consumption);

á Level 3: production of a product or service used indirectly by level 1 producers, i.e. a product
upstream of level 2 in the production chain, whatever the number of links going back in the
chain.

Only very rough estimates are, of course, possible for this last level, using the TEI matrix6 of the national
accounts. These estimates would also be incomplete: as there is currently no GFCF matrix by branches
and by products, it would be possible to estimate only the jobs created by the intermediate consumption
of level 2 activities.

We could also distinguish:

• The specifically environmental character of the product or service produced (which will enable
us to count jobs in "eco-activities"):
á Implied by a level 1 link with the environment,
á Defined by the main use of the product or service produced for level 2;

• In the case of level 2, the type of use by level 1 producers or by households: final consumption
(by households) or intermediate consumption (product or service destroyed in the production
process) or investment (product or service usable over a long period).

By combining the level of environmental connection with the type of use, we can reconstruct the
concepts of direct and indirect jobs as defined by the Ministry which are not the ones proposed here: the
Ministry regards jobs in the production of capital goods or services at level 2 as direct jobs, while jobs in
the production of consumption goods or services are regarded as indirect.

This proposed breakdown is based on examination of the needs expressed, but it in fact anticipates the
study of possible data sources which comes next. An attempt at graphic representation is put forward on
the next page. It would be translated into various tables of possible results; these tables are used in
presenting the results (see Part III).

                                                     
6 Table of inter-industry trade.
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The above discussion makes clear that the delimitation of ‘direct’ and ‘indirect’ environmental
employment has an impact on the number of jobs that are considered ‘direct’. It makes also clear that
‘indirect’ employment can be defined more or less comprehensively. In the broadest sense indirect
employment may include DOO upstream employment, estimated using an input-output based approach (as
e.g. the U.S. EPA or the German DIW did). For practical purposes, e.g. when the input structure for the
‘direct’ environmental activities are not known or when recent and detailed input-output tables are
lacking, indirect employment can be approximated by directly estimating e.g. the first and second round
upstream effects. Indirect employment can be defined in a more restricted way, depending on political
interest etc., e.g. by focusing on activities that bear a direct relation with environmental activities. One
possibility is to cover all activities – and associated employment – that produce ‘specific’ environmental
goods and services including, for example, the production of specialised chemicals or services needed in
environmental protection activities (but excluding, for example, employment due to production of
electricity or similar non-specific products needed for environmental protection activities). The definition
chosen in this study allows a link to earlier work done in France and ensures continuity of time series for
analysis. Other countries may wish to define and estimate indirect employment in other ways.

'LDJUDP����3RVVLEOH�MRE�EUHDNGRZQV
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���8VDEOH�VRXUFHV

It is not easy to identify and describe environmental jobs: the current social or economic classifications
and nomenclatures are very unsuitable for the purpose.

In general, it should be possible to record jobs from two sources:

• Persons employed (censuses, household surveys, etc.);

• Their employers (business surveys, administrative records, etc.).

As regards persons employed, neither the classification into socio-occupational categories nor the more
detailed list of occupations used for the INSEE employment survey can be used to identify the proportion
of environmental jobs corresponding to persons pursuing an environmental occupation (and therefore, in
principle, holding an environmental job).

INSEE is currently revising the socio-occupational classification: specifically environmental occupations
should be apparent. However, this revision will produce results only in the medium term. In the
immediate future it will therefore not be possible to use these sources.

On the employers’ side, we can try to make use of the economic activity code: for instance, activities in
NAF class 90 (sewage, road cleaning and waste management), 37 (recovery) and 41 (collection,
treatment and distribution of water) are generally identified as environmental protection and management
activities. However, this approach identifies only some of the environmental activities. In fact:

• These same activities pursued on a secondary basis can be recorded only at the level of the products
of producers with a different main activity code. There is one well-known example in the
environment: that of water companies which engage in both class 41 (water supply) and class 90
(sewage) activities and are coded as 41.

• Very similar activities may be pursued by an employer in any sector without being identifiable
either by the activity code or by the product codes: these "ancillary" activities cannot be dissociated
from other products: they concern production of environmental services for in-house consumption
and cannot be recorded in the current statistics. Although no corresponding output is identified, we
can nevertheless consider that there are corresponding jobs by trying to isolate the corresponding
costs, which is done for the purpose of calculating environmental expenditure.

• Many jobs of the same type are offered by local or regional authorities or public institutions coded
as NAF 75.1A (= General government) for which the same type of information is not available.

• In addition, central or local government authorities also have a role in environmental surveillance
and control as well as research and innovation, and it is inconceivable that this role would not be
regarded as generating "environmental" jobs.

• Some classes of activity include environmental management activities, but nothing else: the IFEN
1RWH� GH�0pWKRGH� Q�� already mentioned gives a list of these. Here, too, we need to go down to
product level, or even lower (use of the product) to include only those activities which concern us.

• Finally, depending on the definition which we use for "environmental jobs", we may or may not
wish to include all jobs generated by production activities upstream of environmental management
proper. In particular, we may wish to include jobs in all "eco-industries" producing goods or
services which are to be used in such management: here we find all producers of equipment such as
purification filters, waste containers, noise barriers, etc. or consumption products such as activated
coal, chemicals etc.. Here the possible scope for activity codes is considerably wider.

Faced with the variety of situations to be considered, we can readily see that we shall have to use several
different sources, combine several surveys and above all make acknowledged estimates, for we shall not
have a consistent set of essential information: in particular, the number of employees is generally known
for a given (main) activity only. Estimation is really the only possible approach at product level.
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As the set of instruments has to be produced each year solely on the basis of the existing data, the sources
which immediately spring to mind naturally include:

• First, the various sets of Environmental Accounts compiled by IFEN; these accounts will enable us
to define the various scopes of "environmental jobs" to maintain consistency with the rest of the
accounts. In certain cases they will enable us to arrive at a direct estimate of output and hence, by
applying the proportion of jobs in the corresponding sector (given by other sources), to estimate the
corresponding jobs;

• The various annual business surveys conducted by INSEE, SESSI, and the Ministry of Equipment
on the different economic sectors; these surveys will give us a figure for employment by sector of
activity and will enable us to list secondary activities;

• The BIPE surveys of eco-industrial activities, which provide annual turnover figures for the main
environmental activities;

• The BIPE Ecoloc survey, which examines the "local authority" aspect of these activities;

• The Public Accounts for everything to do with the public sector and local or regional authorities; the
nomenclature of these accounts unfortunately does not make it easy to identify environmental
activities;

• The Customs figures for foreign trade in goods connected with environmental management; an
exploratory study for the European Commission7 gives a (brief) list of products to be monitored
here.

• The PRODCOM figures: a list of "environmental" products, much more exhaustive than the one
mentioned above, is presented in the OECD/Eurostat environment industry manual8. However, the
availability of such data varies greatly from one product to another.

• Analysis of the DADS (annual statements of social data) by INSEE: these statements, being
collected at establishment level, may also permit more detailed listing of the various activities of
employers.

The estimate of jobs indirectly connected with the environment (level 3 link) would be based on the
tables from the national accounts (input-output tables, average job ratios by main branches).

The first meeting of the Steering Committee agreed that this approach would be used only to estimate
first rank intermediate consumption jobs, as the reliability of the estimates becomes increasingly weak
the further we move away from the initial production. In practice, the method is described later but we
were able to test it only with the aid of the old base for the national accounts and using a TEI which was
not very detailed. Moreover, this estimate could not be followed up in this study since the TEI was not
available in the new national accounts base.

We can also make use of more structural data, but unfortunately we cannot have an annual update on
these. Examples include in particular:

• The survey of "Environment industry and markets" (1991 version) or "Eco-activities" (1998
version) by SESSI and INSEE, which, though not annual, could supply interesting information
which we would try to update using annual indicators from other sources.

• Special studies by IFEN, the Ministry of the Environment (e.g. study of associations), ADEME
(study of employment in the waste sector), Water Agencies, etc.

The results of these studies can be incorporated as they are published: they will in fact help us to improve
the estimates by working at a more detailed level. However, we shall need to verify the consistency of
these sources with the overall framework, namely that of environmental expenditure.

                                                     
7 Eurostat - An Estimate of Eco-Industries in the European Union 1994 - Eurostat Working Paper Nr. 2/1997/B/1
8 OECD/Eurostat - The Environmental Goods & Services Industry – Manual for data collection & analysis – 1999.
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Depending on the potential of each source and the various possible scopes, we can propose several series
of instruments for tracking environmental jobs, ranging from a simple total list of jobs in the broadest
scope to a more detailed description of jobs in a narrow scope with, for example, a breakdown by full-
time and part-time jobs, sex/age of employee, activity of employer, etc.9

At this stage, we clearly already have in mind a methodology for producing this proposal, derived from
studying the sources.

���*HQHUDO�PHWKRGRORJ\�SURSRVHG

The proposed method of estimating the number of environmental jobs is based on the combination of the
various sources of information used to calculate environmental expenditure, the data collected by BIPE
or SESSI on eco-activities and some additional information obtained from SESSI or INSEE.

The general methodology proposed consists in:

• Starting with national environmental expenditure (in the strict sense or in the broad sense,
depending on the scope of jobs in question) obtained from the various environmental economic
accounts. It follows that the environmental jobs estimated here are defined by the activities and
costs recorded in each area of expenditure: no attempt has been made to redefine a new scope in
order to ensure consistency with the remaining accounts.

• Breaking down this expenditure as far as possible into different products (goods or services,
specifically or not specifically environmental), sometimes using the BIPE survey of eco-
activities;

• Linking production – divided into national production (generating jobs) and imported production
- to each type of environmental expenditure. For each type of expenditure we therefore start by
deducting imports; conversely, we add exports which create national jobs, but not expenditure.
The export figures will either be based on the results of the annual business surveys in the case of
services, or derived from studies of eco-activities in the case of goods (source SESSI or BIPE), or
supplied by the customs statistics. We know less about imports. In the case of services, the only
ones which can be taken into account are imports expressly calculated in the environmental
economic accounts.

• Using additional information (taxes and subsidies) to progress for each type of product to
national output as seen by the producers, since we are then going to use the figures which they
state (excluding tax) in the EAE (annual business surveys).

• After these adjustments, calculating national output with, for each topic (except "clean products
and technologies" 10), at least the following details:

- Environmental management services (characteristic),
- Capital equipment or construction necessary for that management,
- (Connected) products consumed by households.

• Possibly using additional information from data on eco-activity markets to break down the
second category into:

- Special equipment (source: "eco activities"),
- Special construction (idem),
- Other equipment (calculated as the difference between "eco-activity" and "expenditure"

sources),
- Other construction (idem),

                                                     
9 This last type of description is possible with DADS, but for a limited scope of environmental jobs.
10 It has been proposed that this topic be regarded as not generating environmental jobs.
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and, by descending to product level, wherever possible, to proceed to apply the closest possible
employment ratio.

• Applying to each of the types of national production used the ratio of number of persons
employed to output11 in the sectors of activity producing these products, a ratio which we are
given either by the EAE annual business surveys at the most detailed level or by the national
accounts in the case of aggregate groups of products (non-environmental products or products not
clearly identified or quantified). For example, in the case of pump production (topic: waste water)
we shall apply the ratio observed in sector 29.1C (Manufacture of pumps and compressors) by
SESSI in the annual business survey. In the case of non-specific equipment we shall use the ratio
for "Capital equipment industries" in the national accounts.

The underlying assumptions are therefore fairly strong:

• the ratio used is an average ratio for an entire category of products or services: for example, for
environmental products used by households in their waste management expenditure (mainly bins and
bin liners), we shall have to use the general ratio for plastics processing industries;

• we shall sometimes need to use even more average ratios: thus for the "other equipment" category
we can use the average ratio calculated in the National Accounts for the aggregate of branches EE
(capital equipment industries);

• the same ratio is used for the same environmental management service, whether the service is
performed by a private enterprise specialising in that field or by public agencies or by an enterprise
in its internal environmental management.

Since they come at the end of the chain, these estimates are also affected by the quality of all the cascade
estimates made previously (particularly the problem of identifying environmental goods and facilities in
product nomenclatures).

We shall also see that these various stages reveal incompatibilities between the different sources. This
document does propose an initial way of dealing with the inconsistencies, but we shall need to cross-
check between the different sources to minimise inconsistencies in the future.

For other purposes, for example, international comparison, we may need to:

• Proceed to calculate, with the aid of the structure of the intermediate consumption of
environmental services given by the TEI (table of inter-industry trade), the indirect jobs created
upstream in order to produce the products consumed by environmental services;

• If possible, distinguish, within the latter, between "eco-activity" products and products of not
specifically environmental activities, using the SESSI survey of environmental markets.

Some exploratory work has been done on these last two points. They are presented as supplementary
results in Part III.

                                                     
11 Depending on the items, it will also be necessary to adjust the expenditure previously estimated to allow for the tax
on the products in order to arrive at the prices excluding taxes as shown in the business accounts.
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���%UHDNGRZQ�LQWR�PRUH�VSHFLILF�VWDJHV

�����&ROOHFWLQJ�GDWD�RQ�HQYLURQPHQWDO�H[SHQGLWXUH

IFEN calculates national environmental expenditure accounts for a number of environmental topics:

• sewage
• waste
• air
• noise
• street cleaning
• ecological heritage
• R&D
• general administration

as regards environmental protection expenditure, and also for the following topics:

• recovery
• mobilisation of water resources
• improvements to the living environment

in the case of intrinsically connected fields (resource management).

The accounts vary in their level of detail, the most detailed being the waste water and solid waste
accounts (which represent almost ¾ of protection expenditure in the strict sense). In general, these
accounts at least differentiate between current and capital expenditure and identify the various agents
effecting the expenditure: households, enterprises and public authorities, but they sometimes go into
detail on the products bought (e.g. double glazing in homes, noise barriers for motorways, where
expenditure on noise is concerned).

The accounts relating to R & D, general administration and improvements to the living environment are
not very detailed at all and will probably be developed later; this development will have to be considered
for subsequent versions of the estimate of jobs.

As far as possible, with a few variations in content, the following table is constructed for each of the
topics:
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7DEOH����%UHDNGRZQ�RI�H[SHQGLWXUH

year

Consumption of characteristic services

external (bought from producers, whether specialised or not)
(= final or intermediate consumption, market or non-market)

Internal (= intermediate consumption for ancillary activities)

Final consumption of related products (purchases of goods specifically intended for
protection of the environment by households)

GFCF in facilities

by producers of characteristic services

by other producers (ancillary activities)

by households

GFCF in building and civil engineering [construction ]

by producers of characteristic services

by other producers (ancillary activities)

by households

Consumption or GFCF in adapted products (= any goods or services, but less harmful to
the environment than other products used for the same purpose)

Subsidies or taxes on the production of characteristic services

7RWDO

These accounts are collected in the joint publication by IFEN and the Ministry of Town and Country
Planning and the Environment "'RQQpHV�pFRQRPLTXHV�GH� O¶HQYLURQQHPHQW�±�5DSSRUW�j� OD�&RPPLVVLRQ
GHV� FRPSWHV� HW� GH� O¶pFRQRPLH� GH� O¶HQYLURQQHPHQW" [Environmental economic data – Report to the
Committee on the Environmental Accounts and Economy]12.

The last year is generally revised when the next year’s report is produced. Jobs will therefore also be
estimated in two stages: a provisional estimate for year n at the end of year n + 1, and a final estimate at
the end of year n+2.

As we shall see, production of a provisional estimate of the other data will depend on their availability.

It is the figures from the June 1999 intermediate report that were used for the exercise relating to 1996
and 1997, described in detail here.

The final results for 1997 and the provisional results for 1998 are also shown in the "results" section, but
the intermediate calculations are not presented in the methodological section.

�����,QLWLDO�DGMXVWPHQWV�IRU�WKH�WUDQVLWLRQ�IURP�H[SHQGLWXUH�WR�RXWSXW

We proceed from expenditure to output by eliminating:

• consumption or GFCF in adapted products, because these products are not environmental products
proper, and because no jobs will be associated with their production13;

• production taxes and subsidies, because we wish to obtain an estimate of output at prices declared by
producers in the annual surveys, the results of which are used subsequently (job ratios per million
francs of output).

                                                     
12 The 1998 edition was published by Documentation française.
13 The "clean products and technologies" topic was excluded from the scope of environmental jobs. See Part I.
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In some cases, that output (excluding taxes) is already available directly in the accounts (waste water and
waste). The details on the institutional sector of the producers are also interesting and will be completed
where possible (these details mainly concern the production of characteristic services).

7DEOH����2XWSXW�FRUUHVSRQGLQJ�WR�H[SHQGLWXUH

year

Production of characteristic services

external by General Government

external by enterprises

internal

Production of connected final consumption products

Production of facilities

for producers of characteristic services

for ancillary producers

for households

Construction output

for producers of characteristic services

for ancillary producers

for households

TOTAL

�����&ROOHFWLRQ�RI�IRUHLJQ�WUDGH�GDWD

Environmental output calculated with the aid of expenditure (see Table 2 above) may be of national or
imported origin. It is therefore necessary to deduct imports and add exports in order to arrive at national
output.

Here is the first pitfall: the customs data on imports and exports do not specifically identify goods
produced for environmental activities. We have used a brief list compiled by a European working
group14:

                                                     
14 Source: $Q�HVWLPDWH�RI�(FR�,QGXVWULHV�LQ�WKH�(XURSHDQ�8QLRQ�LQ����� – Summary report prepared for DG XI and
Eurostat by Ecotec, BIPE and IFO – Eurostat Working Papers.
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7DEOH����/LVW�RI�SURGXFWV�XVHG�PDLQO\�IRU�HQYLURQPHQWDO�SURWHFWLRQ

7RSLF 3URGXFW�FDWHJRU\ 1&�&RGH

&RQWURO�RI�DLU�SROOXWLRQ Plant and machinery for air filtration and purification 8421.39-30

Plant and machinery for gas filtration and purification (excluding air) by a liquid
process

8421.39-51

Plant and machinery for gas filtration and purification (excluding air) by an
electrostatic process (*)

8421.39-98

Plant and machinery for gas filtration and purification (excluding air) by a catalytic
process

8421.39-71

&RQWURO� RI� ZDWHU
SROOXWLRQ

Centrifugal (submersible) pump 8413.70-21

Active carbon 3802.10-00

Plant and machinery for filtering and purifying other liquids 8421.29-90

:DVWH�WUHDWPHQW Furnaces and ovens for burning waste (non-electric) 8417.80-10

Parts for laboratory or industrial furnaces 8417.90-00

0HDVXULQJ�HTXLSPHQW Instruments for measuring and analysing liquids 9026.80-91

9026.80-99

Equipment for analysing gases or smoke (electronic) 9027.10-10

Equipment for analysing gases or smoke (non-electronic) 9027.10-90

2WKHU� HQYLURQPHQWDO
HTXLSPHQW

Parts for gas and liquid filtration and purification plant. 8421.99-00

Other industrial or laboratory furnaces (non-electronic) 8417.80-90

���7KH�QRPHQFODWXUH�ZDV�FKDQJHG�LQ������

This list is a long way from covering all the products used for environmental protection, but with the
current nomenclatures it is not possible, within a single category of products in the customs
nomenclature, to distinguish between products which are intended for environmental purposes and those
which are not. In consultation with Eurostat, the OECD had listed 157 environmental products at the 6
digit level of the same nomenclature (the "Harmonised System"). But this list contains products which
may have other uses as well as environmental ones. For instance, it includes centrifuges, glass fibres, etc.

The list used should therefore be regarded more as a minimum list pending subsequent research on the
subject. The question of foreign trade in specific products which are not included in this list and in non-
specific products intended for environmental activities is therefore far from being settled at this stage in
the compilation of the accounts.

These data are known sufficiently early to obviate the need for both a provisional estimate and a final
estimate.

Imports and exports of services are not monitored by customs. Exports of characteristic services were
picked up here from the results of the annual business surveys. In contrast, far less is known about
imports. All the same, they are insignificant, as are exports: any major international trade here takes
place via direct foreign investment; with a few exceptions, the nature of the services provided implies a
long-term local presence and hence the establishment of a foreign subsidiary.

As regards imports of services, the Balance of Payments compiled by the Bank of France does set out
some service trade balances but not at a sufficiently detailed level to distinguish environmental services.

Owing to the date on which the sources are available, imports and exports of services will form the
subject of a provisional estimate which will be revised the following year: for imports, we shall use the
IFEN projections in the various accounts. For exports, we shall take the proportion of exports in the latest
known year and apply it to the estimate of turnover in the year under review.

Other sources might be usable, but only on the export side, such as the results of SESSI’s survey of eco-
activities (unfortunately not annual).



19

�����&ROOHFWLRQ�RI�GDWD�RQ�HFR�DFWLYLWLHV

Output calculated via expenditure includes non-environmental goods or services (e.g. vehicles,
commercial buildings). We felt it would be interesting to be able to distinguish jobs created for their
production from jobs producing environmental goods or services.

National output calculated on the basis of expenditure and foreign trade will therefore be compared with
the output of French eco-activities estimated from other sources.

It is mainly capital expenditure that includes non-environmental goods or services: thus, construction of
administrative buildings or offices is counted as capital expenditure, but is not properly speaking an
environmental activity.

The same may be true of current household expenditure: e.g. expenditure on electricity to operate pumps,
but it was probably not possible for this expenditure to be taken into account. We shall therefore
disregard it.

On the other hand, all current expenditure by enterprises or authorities will be regarded as generating
output of specific environmental services (and therefore jobs).

Output which is not typically environmental will be calculated as the difference in relation to the figures
for eco-activities.

In this first version, it is the data collected or estimated by BIPE for the Economic Committee on Eco-
Industrial Activities that have been used, with some modifications on consistency grounds, to be
examined topic by topic.

We have also tried to make comparisons with the SESSI and INSEE data on eco-activities (publication:
/HV�pFR�DFWLYLWpV�GH�O¶LQGXVWULH�HW�GHV�VHUYLFHV�HQ����� – [Eco-activities of industry and services in 1997]
a 4-page SESSI leaflet). However, we must point out that the scope does not coincide with the scope of
environmental expenditure, which is our basic scope (see Part III, section 2.2). For the moment,
therefore, the results are offered only as a guide and were not used for the basic calculation.

We must point out that the final results for a given year n are not published by the Economic Committee.
They were therefore systematically recalculated with the aid of provisional data for year n+1 and the
latest rate of change for n+1 over year n published at the same time, except where the provisional
estimates for year n are based on the EAE data for year n-1 or even n-2. In that case, the provisional data
are replaced by the EAE data for year n as soon as they are known or by estimates based on the latest
available year and the rates of change given by the Economic Committee.

The data obtained from SESSI and INSEE (survey of eco-activities) will not be revised more than every
5 years. In the meantime, if we decide to use the data, we shall assume that structures are fixed and use
the change in the corresponding expenditure to update them.

�����(QVXULQJ�FRQVLVWHQF\�EHWZHHQ�VRXUFHV�DQG�ILQDO�HVWLPDWH�RI�QDWLRQDO�RXWSXW

The two estimates of national output, via expenditure adjusted as indicated above and via the turnover of
national eco-activities, are then compared to calculate, as the difference, the output of non-environmental
goods or services; a fairly general jobs ratio will then be applied to that output figure (ratio from the
national accounts for all capital goods, for example).

However, when we move on to a fairly disaggregated level of output, there is a possibility that we might
obtain a negative output figure for non-environmental goods or services. We then have to make
adjustments for these inconsistencies:

• by a different allocation of expenditure among products, if it seems that the composition of each
scope may not be the same between the "Eco-activities" and "Expenditure" sources;

• by introducing additional imports or exports (we have already seen that little trade in
environmental products can be identified from the customs statistics);
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• by making other assumptions about the data on eco-activities: the note by the Economic
Committee on Eco-Industrial Activities offers three types of data:

� data on the general turnover of eco-industries (sectoral data)

� data on turnover relating to quite specific products (branch data)

� data relating to turnover on the domestic market only

DQG�the type of data presented is not always made clear.

½ In the first case (data relating to the turnover of the sector) we shall assume that if the turnover
exceeds the national output according to the "expenditure" source, this turnover figure includes
sales of products from secondary activities which are not included in expenditure; for example,
eco-industries classed as treating waste (NAF 90.0B) may engage in occasional transport
services activity, which is included in their turnover but not in environmental expenditure.
Conversely, if the figure is lower, we shall assume that there are secondary producers (or ones
below the threshold recorded in the EAE) whose output is taken into consideration in
expenditure. The data from the "expenditure" source will therefore be retained.

½ In the second case (data relating to branch turnover) we sometimes find that turnover does not
even cover exports. For the moment, we have assumed that these data actually concerned the
domestic market only (see third case). These cases will need to be discussed at a later date
between IFEN and BIPE (author of the note on the eco-activities).

½ In the third case (data relating to turnover on the domestic market) we are faced with branch data
which should be compatible with the data on expenditure (not adjusted for foreign trade). If that
domestic market is less than expenditure, we shall assume that the expenditure includes non-
environmental products or that some of the products are imported. If the domestic market is
greater than the expenditure, we would once again need to revise either expenditure or the
turnover of eco-activities, as there is no explanation for this case. Meanwhile, this type of
inconsistency has been dealt with case by case (see later).

�����$SSOLFDWLRQ�RI�MRE�UDWLRV

Since national output is known, we apply job ratios at the most detailed level possible.

These ratios are known by sectors via the EAE surveys (source: Ministry of Industry, Ministry of
Equipment, INSEE). This is the ratio between turnover and numbers employed (or number of persons in
work).

For more general groups of sectors (particularly non-environmental products) we have used the ratios of
the large groups of branches in the National Accounts. These are ratios between:

• actual output by branches at current prices and total domestic employment for the same branch in
the accounts on the old base;

• output by branch at current prices and total domestic employment by branch (individuals) on the
new base.

For the provisional estimate of the latest year under review, the ratios by sector are not generally known
as yet. We estimate them from the ratios for the previous year and the provisional trend estimated in the
National Accounts for the corresponding branches. This estimate is revised using the ratios from the EAE
surveys the following year, at the time of the final estimate of jobs.
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���([DPSOH�ZLWK� FRPPHQWDU\�� HVWLPDWH� RI� MREV� FRQQHFWHG�ZLWK�ZDVWH�ZDWHU
PDQDJHPHQW�IRU�����

�����'DWD�RQ�HQYLURQPHQWDO�H[SHQGLWXUH

The table was taken from the tables on national expenditure concerning waste water, by components and
by categories of users/beneficiaries. This is the version of expenditure compiled for the 1997 provisional
accounts, i.e. the Economic Data on the Environment, 1998 edition.

7DEOH����([SHQGLWXUH�EUHDNGRZQ

���� ����S

&RQVXPSWLRQ�RI�FKDUDFWHULVWLF�VHUYLFHV ����� �����

external by specialised producers (1)
(= final or intermediate, market or non-market consumption)

13671
+ 13941

14723
+ 14953

Internal
(= intermediate consumption for ancillary activities)

6535 6570

)LQDO�RU�LQWHUPHGLDWH�FRQVXPSWLRQ�RI�FRQQHFWHG�SURGXFWV ���� ����

*)&) ����� �����

by producers of characteristic services 15131 15588

by other producers (ancillary activities) 2146 2325

by households 3969 3947

&RQVXPSWLRQ�RU�*)&)�LQ�DGDSWHG�SURGXFWV����

6XEVLGLHV�RQ�SURGXFWLRQ�RI�FKDUDFWHULVWLF�VHUYLFHV���� ���� ����

7RWDO ����� �����

���� � VXP� RI� ILQDO� FRQVXPSWLRQ� RI� PDUNHW� VHUYLFHV� E\� KRXVHKROGV� DQG� LQWHUPHGLDWH� FRQVXPSWLRQ� RI
PDUNHW�VHUYLFHV�E\�RWKHU�SURGXFHUV�

���� $GDSWHG�SURGXFWV�ZHUH�QRW�WDNHQ�LQWR�DFFRXQW�DV�JHQHUDWLQJ�HQYLURQPHQWDO�MREV��WKH\�ZLOO�WKHUHIRUH
EH�RPLWWHG�ZKHQ�ZH�SURFHHG�WR�WKH�FRQFHSW�RI�RXWSXW��RQ�WKH�EDVLV�RI�ZKLFK�MREV�DUH�HVWLPDWHG��QH[W
WDEOH��

���� 7KLV�HOHPHQW�ZDV�QRW� LQFRUSRUDWHG� LQ�RXWSXW� LQ� WKH�($(�VXUYH\V�DQG�ZLOO� EH� WDNHQ�RXW� LQ� WKH�QH[W
WDEOH�
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�����7UDQVLWLRQ�WR�RXWSXW

7DEOH����2XWSXW�FRUUHVSRQGLQJ�WR�H[SHQGLWXUH

���� ����S

3URGXFWLRQ�RI�FKDUDFWHULVWLF�VHUYLFHV���� ����� �����

external by General Government 12582 13776

external by enterprises 14593 15430

internal 6535 6570

3URGXFWLRQ�RI�FRQQHFWHG�ILQDO�FRQVXPSWLRQ�SURGXFWV ���� ����

3URGXFWLRQ�RI�HTXLSPHQW���� ���� ����

for producers of characteristic services 4676 4694

for ancillary producers 2146 2325

2XWSXW�RI�FRQVWUXFWLRQ����� ����� �����

for producers of characteristic services 10455 10894

for ancillary producers

for households 3969 3947

727$/ ����� �����

����9$7�LV�GHGXFWHG�IURP�WKH�H[SHQGLWXUH�DQG�WKH�RXWSXW�LV�WKHQ�DSSRUWLRQHG�DPRQJ�SURGXFHUV�DFFRUGLQJ
WR�WKH�DFFRXQW�GDWD�

���� ([SHQGLWXUH� RQ� *)&)� LV� EURNHQ� GRZQ� EHWZHHQ� H[SHQGLWXUH� RQ� HTXLSPHQW� DQG� H[SHQGLWXUH� RQ
FRQVWUXFWLRQ���XVLQJ�WKH�DYDLODEOH�GDWD�

����*)&)�H[SHQGLWXUH�RQ�VDQLWDWLRQ�QHWZRUNV�DQG�RQ�LQGHSHQGHQW�VDQLWDWLRQ�V\VWHPV�ZHUH�UHJDUGHG�DV
FRQVWUXFWLRQ��H[SHQGLWXUH�

�����)RUHLJQ�WUDGH�GDWD

For some activities or products, we have data on imports and exports of specific products.

The products chosen are those in the publication 8QH� HVWLPDWLRQ� GHV� pFR�DFWLYLWpV� GDQV� O¶8QLRQ
HXURSpHQQH�HQ��������

                                                     
15 Survey conducted by Ecotec, BIPE and IFO for Eurostat and European Commission DG XI
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7DEOH����)RUHLJQ�7UDGH

���� ����S

6HUYLFHV

imports (IFEN)

exports (see table on turnover of eco-activities) 159 164

&RQVXPSWLRQ�JRRGV

Active carbon (NC 3802.10-00)

imports 90 95

exports 0 0

&DSLWDO�HTXLSPHQW

Submersible centrifugal pumps (NC 8413.70-21)

imports 101 87

exports 153 151

Plant and machinery for filtering and purifying liquids (NC 8421.29-90)

imports 444 505

exports 775 1044

Parts for liquid filtration and purification plant(NC 8421.99-00 in part) ���

imports 365 480

exports 306 418

6RXUFH��&XVWRPV�H[FHSW�IRU�VHUYLFHV

����3URGXFW�1&������������ZDV�EURNHQ�GRZQ�LQWR�JDVHV��DLU�SROOXWLRQ��DQG�OLTXLGV��ZDWHU�SROOXWLRQ��LQ
SURSRUWLRQ�WR�LPSRUWV�DQG�H[SRUWV�RI�WKH�UHVSHFWLYH�FRUUHVSRQGLQJ�SODQW�

Exports and imports of construction  are zero: given the duration of the projects, international trade tends
to take place via the establishment of local subsidiaries, which therefore generate capital and income
movements. Only a few highly specialised services to the subsidiary (expert missions) might constitute
imports or exports of services (which would in any case be classified in another branch).

�����'DWD�RQ�HFR�DFWLYLW\�PDUNHWV

The main source of data used is the latest economic report produced by BIPE and available at the time of
compilation of the accounts (or June 1998 in the case of the 1997 provisional accounts). Nevertheless,
this source was updated by the official results of the EAEs where available.

The final figures for 1996 were reconstituted using the 1997/1996 growth rates.
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7DEOH����(FR�DFWLYLW\�WXUQRYHU�RU�GRPHVWLF�PDUNHW

���� ����S

7XUQRYHU�RI�SURGXFHUV�RI�FKDUDFWHULVWLF�VHUYLFHV

total of enterprises in NAF 41 (SESSI) (1) 48837 50302

of which: exports (321) (331)

of enterprises in NAF 41 in products of NAF 90.0A (SESSI) 14458 14892

of which: exports (estimated in proportion to products) (95) (98)

total of enterprises in NAF 90.0A (INSEE EAE and τ of É BIPE for 97) 3849 4000

of which: inspection, emptying and cleaning of septic tanks  (idem) (878) (939)

of which: exports (idem) (64) (66)

of other enterprises in products of NAF 90.0A n.d. n.d.

7XUQRYHU�RI�SURGXFHUV�RI�ILQDO�FRQVXPSWLRQ�JRRGV Q�G� Q�G�

'RPHVWLF�PDUNHW�RI�HTXLSPHQW�SURGXFHUV

in drainage pumps (BIPE) 283 280

in other env. Equipment (of which filters and purifiers) (2) 1311 1463

'RPHVWLF�PDUNHW�RI�SURGXFHUV�RI�FRQVWUXFWLRQ

in sewerage pipework (BIPE) 9515 9800

in construction of treatment  plants (BIPE) (3) 4211 4000

independent sewerage systems (BIPE + INSEE) (4) 2991
– 878

3200
– 939

���� 7XUQRYHU�RI�HQWHUSULVHV�ZLWK�PRUH�WKDQ����HPSOR\HHV�RQO\�

���� 7KH�PDUNHW� LQ� LQVWUXPHQWV� IRU�PHDVXULQJ�DQG�PRQLWRULQJ�ZDWHU�ZDV� LQFOXGHG�XQGHU��PHDVXUHPHQW
DQG�PRQLWRULQJ���:H�ZRXOG�LQ�IDFW�QHHG�WR�EH�DEOH�WR�VHSDUDWH�WKH�PDUNHW�LQ�LQVWUXPHQWV�QHFHVVDU\
IRU�LQWHUQDO�PRQLWRULQJ��ZKLFK�VKRXOG�EH�DWWULEXWHG�WR�WKH�ZDWHU�VSKHUH��IURP�WKH�PDUNHW�LQVWUXPHQWV
IRU�H[WHUQDO�PRQLWRULQJ�E\�SXEOLF�DXWKRULWLHV�

���� 7KH�ILJXUH�JLYHQ�LQ�WKH�HFRQRPLF�UHSRUW�ZDV�GRXEOHG�WR�WDNH�DFFRXQW�RI�FLYLO�HQJLQHHULQJ�ZRUN��

���� 7KLV�ODVW� ILJXUH�ZDV�REWDLQHG�E\�WDNLQJ�WKH�WXUQRYHU�VWDWHG�LQ� WKH�HFRQRPLF�UHSRUW�DQG�VXEWUDFWLQJ
WKH�WXUQRYHU�XQGHU�1$)����LQ��LQVSHFWLRQ��HPSW\LQJ�DQG�FOHDQLQJ�RI�VHSWLF�WDQNV�DQG�RWKHU�WDQNV��
$V� LQ�7DEOH���ZH�DVVXPHG�WKDW� WKHUH�ZHUH�QR�GLUHFW�SXUFKDVHV�RI�HTXLSPHQW�E\�KRXVHKROGV��ZKLFK
LQVWHDG�XVHG�D�EXLOGHU�FRQWUDFWRU�IRU�WKH�LQVWDOODWLRQ�

�����&RPSDULVRQ�RI�VRXUFHV�DQG�WUHDWPHQW�RI�LQFRQVLVWHQFLHV

At this stage we dealt only with the question of foreign trade in certain specific products. But as we have
seen, there can also be non-specific expenditure which may, in the same way, be generated within the
country or imported. In the latter case, the impact on employment is naturally more or less zero (possibly
sales agents).

In the absence of a detailed breakdown of these non-specific products we assumed that their origin
followed the national average: we therefore only took part of this expenditure as generating jobs; the
ratio applied (share of output in total output + imports) was taken from the national accounts.

By comparing the "expenditure", "foreign trade" and "eco-activities" sources we can estimate the share
of non-specific products in expenditure.
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However, this also reveals inconsistencies between the sources at product or product group level. For
instance:

1. The turnover of private producers of waste water management services exceeds the national output
calculated on the basis of expenditure and foreign trade: these producers may have secondary
activities generating additional turnover. No adjustment was made except for the one based on the
next point.

2. Current expenditure by households in fact comprises two types of expenditure: purchases of goods
(filters, treatment products, etc.) and purchases of services. At first, all purchases were lumped
together. We need to reclassify purchases of services corresponding to sales by producers of waste
water management services. For this purpose we use the revenues of producers of NAF 90 0A in
"inspection, cleaning and emptying of septic tanks and other tanks", taken from the EAE (INSEE
source).

3. The output of equipment corresponding to "expenditure" far exceeds the output of equipment by
French manufacturers: since we know the imports of the main types of equipment, the difference
probably consists of sewage treatment plants construction (see below) and non-environmental
equipment

4. When it comes to the installations (construction, public works) necessary for waste water
management services, two problems arise: the first is that the "expenditure" source does not
specifically identify expenditure on sewage treatment plants construction. This expenditure is
probably included either with expenditure on sewerage or with expenditure on equipment: we
therefore assume that the domestic market is the one obtained from the “Eco-activities “ source and
allocate the corresponding output to expenditure accordingly.

5. The second problem is that expenditure on independent sewerage construction exceeds the market of
French producers. In general, there is little foreign trade in the construction  branch. To balance the
two sources we introduced a category for non-environmental construction to which we allocated the
difference between the two sources, but this is not a very satisfactory solution.

�����(VWLPDWH�RI�QDWLRQDO�RXWSXW

Having dealt with the inconsistencies, we shall finish by recapitulating the respective shares of national
output and imports in expenditure and output for the national market and exports in sales of French
producers.

Only one new type of estimate was applied at this stage: we assume that non-environmental equipment is
also partly produced locally and partly imported. The breakdown between local and imported products is
based on the import ratio in the resources of the "professional capital equipment" product group, a ratio
taken from the national accounts. Similarly, at a later stage we shall apply the jobs ratio of that group.

This treatment is not necessary for environmental construction since we assume that there are no imports
of construction .
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7DEOH����&RPSDULVRQ�RI�VRXUFHV�������

Source: Eco-activities Source:
Expenditure

Source: Customs,
EAE or

Expenditure

Consistency checks

Turnover of
producers

(TO)

Domestic
market of

French
producers

(DM)

National output
or imports in the

case of
expenditure
(Expend.)

Imports
(Imp)

Exports
(Exp)

TO-Exp Expend
-DM

Expend +
Exp-Imp-

TO

&KDUDFWHULVWLF�VHUYLFHV
of private specialised producers 18307 14593 159 -3555
of public specialised producers 12582
of non-specialised producers 6535

&RQVXPSWLRQ�JRRGV 1161
active carbon 90 0

(TXLSPHQW 6822 5228
drainage pumps 283 101 153
other environmental equipment 1311 809 1081

&RQVWUXFWLRQ -1414
sewerage pipework 9515 9515 10455 940
sewage treatment plants

construction
4211 4211 -4211

independent sewerage work 2113 2113 3969 1856

7DEOH����7UHDWPHQW�RI�LQFRQVLVWHQFLHV�LQ�WKH�HVWLPDWH�RI�QDWLRQDO�RXWSXW������

Treatment of inconsistencies National output Imports

Adjustment of
expenditure

Breakdown of
expenditure

Adjustment
of imports

Adjustment
of exports

Production for
the domestic

market

Production
for export

&KDUDFWHULVWLF�VHUYLFHV

of private specialised producers +878 15471 159

of public specialised producers 12582

of non-specialised producers 6535

&RQVXPSWLRQ�JRRGV -878

active carbon 90 0 0 90

other env. consumption goods 193 112 n.d. 81

(TXLSPHQW

drainage pumps 384 283 153 101

other environmental equipment 2120 1311 1081 809

non-environmental equipment 1047 713 334

&RQVWUXFWLRQ

sewerage networks 9515 9515

sewage treatment plants
construction

4211 4211

independent sewerage works 2113 2113

non-environmental construction 1856 1856
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�����)LQGLQJ�MRE�UDWLRV

Job ratios are independent of other estimates (they come from such sources as the EAE surveys) and
some are used for a number of topics.

In the case of "waste water", the following ratios were applied:

7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��ZDVWH�ZDWHU��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ�)5)

6HUYLFHV�

private producers weighted average
between 41.0Z
and 90.0A

collection, treatment and distribution of water and
waste water purification

EAE SESSI and
INSEE

1.05

public producers 90.0A waste water purification EAE INSEE 0.59
public and other producers 90.0A waste water purification EAE INSEE 0.59

(TXLSPHQW�

pumps 29.1C manufacture of pumps and compressors EAE SESSI 0.93

other env. equipment 29.2K manufacture of various machines for general use 0.79

non-environmental equipment U05A (base 80)
EE (base 95)

professional capital equipment (base 80)
capital equipment (base 95)

National Accounts,
INSEE

0.88
1.01

&RQVXPSWLRQ�SURGXFWV�

active carbon 24.6L manufacture of chemicals for industrial use EAE SESSI 1.49
other environmental products 24.6L manufacture of chemicals for industrial use EAE SESSI 1.49

&RQVWUXFWLRQ�

sewerage networks 45.2E construction of networks EAE Ministry of
Equipment

0.57

sewage treatment plants 45.2U other specialised construction work EAE Ministry of
Equipment

0.73

independent sewerage 45.2U other specialised construction work EAE Ministry of
Equipment

0.73

non-environmental 
construction

T24 (base 80)
FH1 (base 95)

building, civil & agricultural engineering (base 80)
construction (base 95)

National Accounts,
INSEE

0.81
0.55

���'HWDLOV�VSHFLILF�WR�RWKHU�WRSLFV

������3ROOXWLRQ�PDQDJHPHQW�

�������$LU�SROOXWLRQ

In accordance with the scope of expenditure, DLU�SROOXWLRQ�FRQWURO jobs include jobs in manufacturing
capital equipment and specific products for enterprises, and jobs relating to the operation of these
installations. On the household expenditure side, only the manufacture of catalytic converters was
included. Since the expenditure of authorities was not estimated, there are no corresponding jobs. As
expenditure on air pollution measurement systems is financed by enterprises it is monitored, as are the
associated jobs, under expenditure by enterprises.

7DEOH�����5DWLRV�DSSOLHG�WR�WKH��DLU�SROOXWLRQ��ILHOG�LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ�IUDQFV

Services:
private non-specialised producers 90.0C disposal and treatment of other waste EAE INSEE 0.90

Equipment:
dust removers, filters 29.2F manufacture of industrial ventilation and

refrigeration components
EAE SESSI 0.94

non-environmental equipment U05A (base 80)
EE (base 95)

professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01
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Household expenditure on controlling air pollution was assigned to the "general measurement and
control measures" category in the case of technical control and "clean technologies and products" in the
case of unleaded petrol. The latter were therefore not taken into account in calculating jobs.

The same treatment was applied to the corresponding expenditure by enterprises.

�������:DVWH�ZDWHU

See point 2.

As we know, ZDVWH�ZDWHU�PDQDJHPHQW� includes all activities connected with waste water (including
industrial sewage): sewerage networks, sewage treatment plants, independent sewerage, measurement,
monitoring and analysis and water pollution reduction at source. On the other hand, it excludes the
drinking water supply sector (covered later under resources management).

�������:DVWH

:DVWH�PDQDJHPHQW covers all activities connected with waste collection, transportation, treatment and
landfill, and measurement, monitoring, analysis and reduction of waste production at source.

7DEOH�����5DWLRV�DSSOLHG�WR�WKH��ZDVWH��ILHOG�LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ�IUDQFV

Services:
producers, specialised or not, 
public or private

90.0B removal and treatment of household refuse EAE INSEE 0.63

Equipment:
other env. equipment 34.2A vehicle bodies EAE SESSI 0.80
non-environmental equipment U05A (base 80)

EE (base 95)
professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

Consumption products 25.2C manufacture of plastic packaging EAE SESSI 0.81
Construction:

waste incineration plants 45.2U other specialised construction work EAE Min.
Equip.

0.73

The output derived from expenditure is not the same as that which appears in DEE: producers also have
"non-environmental" output, which consists mainly of "recovery" output, though this is also estimated for
this topic (secondary output). We therefore do not need to take the whole of the output. Also, we need to
deduct exports and add imports. These were assigned to private specialised producers.

6WUHHW�FOHDQLQJ (expenditure by public authorities) was added to waste management expenditure because
it belongs to the same class of activity (NAF 90 0B). It was all assigned to the public sector.

�������5HPHGLDWLRQ�DQG�FOHDQ�XS�RI�VRLO�DQG�ZDWHU

Expenditure on UHPHGLDWLRQ� DQG� FOHDQ�XS� RI� SROOXWHG� VRLO� DQG� ZDWHU� was not estimated in the
expenditure monitored by IFEN. Data were nevertheless collected by the Economic Committee on Eco-
Industrial Activities, and the corresponding jobs were estimated.

7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��UHPHGLDWLRQ�DQG�FOHDQ�XS�RI�ZDWHU�DQG�VRLO��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\

RU�EUDQFK

FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU�HPSOR\HH

LQ�PLOOLRQ�IUDQFV

Services:
private specialised producers 90.0C disposal and treatment of other waste EAE INSEE 0.90

�������1RLVH

1RLVH� FRQWURO� PHDVXUHV, as recorded in expenditure, concern sound insulation for new and existing
housing, motor vehicles (silencers), industrial establishments and transport routes.
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7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��QRLVH��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ�IUDQFV

Equipment:
silencers 34.3Z manufacture of motor vehicle equipment EAE SESSI 1.16
non-environmental equipment U05A (base 80)

EE (base 95)
professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

Construction:
sound insulation T24 (base 80)

FH1 (base 95)

building, civil and agricultural engineering
(base 80)
construction (base 95)

CN INSEE 0.81

0.55
noise barriers 45.2U other specialised construction work EAE Min.

Equip.
0.73

For the purpose of calculating jobs, since current noise control expenditure consists in consumption of
fixed capital, it was regarded as generating jobs in construction. We therefore included it under
construction.

In equipment we find only household expenditure on exhausts (replacement of silencers). There should
probably be the same type of expenditure for enterprises, but the amount is not given. A less specific
ratio was therefore applied here,

�������0HDVXUHPHQW�DQG�PRQLWRULQJ

We reclassified in this category expenditure on technical monitoring of motor vehicles and expenditure
relating to liquid and gas measuring equipment, which belong respectively to the fields of air pollution
control and waste water management in expenditure. On the other hand, the measurement of noise or soil
pollution was not included in the absence of any information on the subject.

7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��PHDVXUHPHQW�DQG�PRQLWRULQJ��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ

IUDQFV

Services:
private producers 74.3A technical monitoring of motor vehicles EAE INSEE 0.35

Equipment:
Water 33.2B manufacture of scientific and technical instruments EAE SESSI 0.81
Air 33.2B manufacture of scientific and technical instruments EAE SESSI 0.81

�������&OHDQ�WHFKQRORJLHV�DQG�SURGXFWV�

This field was not regarded as generating environmental jobs.

������0DQDJHPHQW�RI�UHVRXUFHV�

�������0RELOLVDWLRQ�RI�ZDWHU�UHVRXUFHV

This topic covers all activities connected with water collection facilities, supply systems and delivery
pipes, sewage treatment plants, storage and accumulation infrastructures and water distribution networks.
Estimates are more comprehensive for public systems than for private systems, for which only the
charges paid to the water agencies are taken into account. In the case of some large water consumers (e.g.
EDF [French electricity company]), this last point obviously causes a problem in estimating jobs.
Pending subsequent developments, the estimate is based on that expenditure only.
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7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��ZDWHU��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ

IUDQFV

Services:
specialised or non-specialised
producers, private or public

average between
41.0Z and 90.0A

average between collection, treatment and
distribution of water and purification of
waste water

EAE SESSI
and INSEE

1.63

Equipment:
other env. Equipment 29.2K manufacture of various machines for

general use
EAE SESSI 0.79

non-environmental equipment U05A (base 80)
EE (base 95)

professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

Construction:
water pipelines 45.2E network construction EAE Min.

Equip.
0.57

non-environmental construction T24 (base 80)

FH1 (base 95)

building, civil and agricultural engineering
(base 80)
construction (base 95)

CN INSEE 0.81

0.55

For the results of the eco-activities, it is necessary to start by arriving at a breakdown between water and
sewage on the basis of the results of sector 41 published by SESSI (see paragraph 2).

�������5HFRYHU\

7KH� UHFRYHU\� DFWLYLW\ monitored in expenditure consists in processing waste by sorting, compacting,
chemical treatment, cryogenic treatment, etc., to produce a secondary raw material to supply the
recycling industries. These recycling industries in turn process the secondary raw material into an
intermediate product or a consumer product. Recovery activities which are integrated with recycling
activities cannot be separated out and are therefore not evaluated.

7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��UHFRYHU\��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ

IUDQFV

Services:
private producers 37 recovery IFEN 1.18

Equipment:
other environmental equipment U05A (base 80)

EE (base 95)
professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

non-environmental equipment U05A (base 80)
EE (base 95)

professional capital equipment (base 80)
capital equipment… (base 95)

CN INSEE 0.88
1.01

For this topic, since both SESSI and INSEE ceased monitoring enterprises between 1994 and 1997, we
used estimates of jobs produced for IFEN via a special study.

�������1DWXUH�FRQVHUYDWLRQ��ELRGLYHUVLW\�DQG�KDELWDWV

This topic covers the following activities or measures:

• stocktaking and conservation of biodiversity and the countryside
• measures to protect open spaces, habitats and countryside
• management of protected areas
• studies connected with protection
• transfers to compensate for damage caused by protected fauna
• acquisition of areas with a view to protecting them



31

7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��QDWXUH�FRQVHUYDWLRQ��ELRGLYHUVLW\�DQG
KDELWDWV��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ�IUDQFV

Services:
private producers T01(base 80)

DA (base 95)
agriculture, forestry and fisheries (base 80)
agriculture forestry and fisheries (base 95)

CN INSEE 0.40
0.42

public producers T38(base 80)
FR1 (base 95)

non-market services (base 80)
general government (base 95)

CN INSEE 0.29
0.33

NPIs T38(base 80)
FR2 (base 95)

non-market services (base 80)
association activities (base 95)

CN INSEE 0.29
0.29

Construction:
other environmental construction T24 (base 80)

FH2 (base 95)

building, civil and agricultural engineering
(base 80)
public works (base 95)

CN INSEE 0.81

0.75
non-environmental construction T24 (base 80)

FH2 (base 95)

building, civil and agricultural engineering
(base 80)
public works (base 95)

CN INSEE 0.81

0.75

The expenditure was adjusted for the purchase of land, since there are no corresponding activities and
hence no corresponding jobs.

It was difficult to break down this expenditure among the various products. We had to assume that it
consisted mainly of improvements coming under activities related to agriculture or forestry in the case of
current expenditure, and public works in the case of capital expenditure.

Since the expenditure exceeded the eco-activities recorded, we also included non-market activities
pursued by associations.

��������/LYLQJ�HQYLURQPHQW

The expenditure recorded for this topic mainly concerns green spaces such as parks and gardens.

7DEOH�����5DWLRV�DSSOLHG�WR�WKH��OLYLQJ�HQYLURQPHQW��ILHOG�LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ�IUDQFV

Services:
private producers T01(base 80)

DA (base 95)
agriculture forestry and fisheries (base 80)
agriculture forestry and fisheries (base 95)

CN INSEE 0.40
0.42

public producers T38(base 80)
FR1 (base 95)

non-market services (base 80)
general government (base 95)

CN INSEE 0.29
0.33

NPIs T38(base 80)
FR2 (base 95)

non-market services (base 80)
association activities (base 95)

CN INSEE 0.29
0.29

Equipment
other environmental equipment U05A (base 80)

EE (base 95)
professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

non-environmental equipment U05A (base 80)
EE (base 95)

professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

It is even more difficult to describe the expenditure effected on the subject of "living environment". The
same type of breakdown as for the topic "nature conservation, biodiversity" was made except that capital
expenditure seemed to be generated more from the purchase of equipment. Additional research is needed
on this topic to arrive at a slightly better assessment of expenditure.
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�����7UDQVYHUVDO�DFWLYLWLHV��QRW�EURNHQ�GRZQ�

These are activities in JHQHUDO�DGPLQLVWUDWLRQ�DQG�5	'�DFWLYLWLHV

General administration activities are carried out by the State (Ministry of the Environment and other
ministries) and by public agencies under the supervision of the Ministry of the Environment (except for
public R&D activities which are covered separately). Not all expenditure by these institutions is
considered: transfers to other administrative authorities (local authorities) or enterprises or households
would give rise to double counting.

The R&D of public authorities comprises16:

• observation and measurement
• understanding phenomena and systems
• studying the stress which human activities place on the environment
• studying the direct consequences of environmental changes on human health
• technological reforms
• other reforms (management of public policies, etc.).

Decidedly general ratios were applied to the fields of "general public services" and "R&D":

7DEOH�����5DWLRV�DSSOLHG�WR�WKH�ILHOG�RI��WUDQVYHUVDO�DFWLYLWLHV��LQ�����

3URGXFW�RU�SURGXFW�FDWHJRU\ $FWLYLW\�RU

EUDQFK�FRGH

1DPH�RI�DFWLYLW\�RU�EUDQFK 6RXUFH 2XWSXW�SHU

HPSOR\HH�LQ

PLOOLRQ

IUDQFV

Services:
general public services T38(base 80)

FR1 (base 95)
non-market services (base 80)
general government (base 95)

CN INSEE 0.29
0.33

public R&D 74.3B base 80)
N4A (base 95)

analysis, testing and technical inspection (base 80)
public R&D (base 95)

EAE INSEE
CN INSEE

0.49
0.74

private R&D 74.3B (base 80)
N4B (base 95)

analysis, testing and technical inspection (base 80)
public R&D (base 95)

EAE INSEE
CN INSEE

0.49
0.51

Equipment:
general public services U05A (base 80)

EE (base 95)
professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

 R&D U05A (base 80)
EE (base 95)

professional capital equipment (base 80)
capital equipment (base 95)

CN INSEE 0.88
1.01

                                                     
16 Definition of the Observatory of Science and Technology.
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�3$57�,,,�

5(68/76

���5HVXOWV�RI�WKH�EDVLF�PRGHO

�����3UHOLPLQDU\�QRWH

We should mention that WKH�QDWLRQDO�DFFRXQWV�EDVH�\HDU�ZDV�FKDQJHG�UHFHQWO\�

The latest available report (National Accounts 1998) did in fact use the new base ("base 95"). Since the
nomenclature of branches changed with the new base (greater detail for some branches, different
grouping for others), new estimates had to be produced with the new nomenclature by selecting branches
which were not necessarily equivalent: for instance, while the old nomenclature presented only aggregate
results for "building and civil and agricultural engineering" as a whole, the new nomenclature
differentiates between "construction" and "public works". It was felt that the "public works" category
more accurately reflected the activities generated in the context of environmental activities. This leads to
different estimates of environmental jobs: branch selection in fact takes place at two stages:

1. breaking down poorly identified expenditure between national output and imports,

2. allocating a job ratio to a type of production.

For all these topics, apart from indirect jobs in primary intermediate consumption (which cannot yet be
calculated on the new base), the initial calculations produced the following differences according to
whether the new or old base is used:

7DEOH�����(QYLURQPHQWDO�MREV�±�7UDQVLWLRQ�WR�EDVH���

old base new base Difference in %

1996 299 776 291 056 -2.9

1997 provisional 308 430 299 756 -2.8

After a new breakdown between the "construction" branches of "public works" and minor changes to
other ratios (due to the receipt of provisional data from the survey of eco-activities which prompted
revision of the list of "typical" products and corresponding sectors), we are still left with quite
considerable differences:

7DEOH�����(QYLURQPHQWDO�MREV�±�7UDQVLWLRQ�WR�EDVH���

old base new base Difference in %

1996 301 396 294 324 -2.3

1997 provisional 310 141 302 879 -2.3
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In fact, it was mainly the ratios relating to general public services (which were also applied to a major
part of the activities in the field of "nature conservation, habitats and biodiversity") that changed
significantly: in base 80, it had been necessary to use a ratio relating to non-market services (output of
293 000 francs per employee), in the absence of more detail in the accounts; in base 95, non-market
services are broken down and we can choose the ratio for "general government excluding education and
health". This new ratio puts output at 330 000 francs per employee, however. Though not ideal, this ratio
still seems a more accurate reflection of the reality which we are trying to discern, pending more detailed
data on these general administrative services devoted to the environment.

From 1998 onwards, calculations can be made only on the new base. Calculations using the former ratios
were therefore abandoned.
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�����'HWDLOHG�UHVXOWV

7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
$,5�32//87,21

(QYLURQPHQWDO�VHUYLFH�

non-specialised private producers 5996
(TXLSPHQW�

dust-removers, filters 2869
non-environmental equipment 303

:$67(�:$7(5

(QYLURQPHQWDO�VHUYLFHV

of private specialised producers 14860
of public specialised producers 21490
of non-specialised producers 11162

(TXLSPHQW

sanitation pumps 466
other environmental equipment 2711
non-environmental equipment 745

&RQVXPSWLRQ�JRRGV

active carbon 0
other env. consumption products 89

&RQVWUXFWLRQ

independent sewerage work 2882
work on sanitation networks 16730
sewage treatment plants construction 5744
non-environmental construction 3382

:$67(

(QYLURQPHQWDO�VHUYLFHV�

private specialised producers 35291
public specialised producers 24020
non-specialised producers 5633

(TXLSPHQW�

other env. Equipment 775
non-environmental equipment 601

&RQVXPSWLRQ�JRRGV 1641
&RQVWUXFWLRQ

waste incineration plants 3298
non-environmental construction

32//87('�62,/�$1'�:$7(5

(QYLURQPHQWDO�VHUYLFHV�

private specialised producers 367
12,6(

(TXLSPHQW�

Silencers 519
non-environmental equipment 10

&RQVWUXFWLRQ

sound insulation 6061
noise barriers 875

0($685(0(17�$1'�021,725,1*

(QYLURQPHQWDO�VHUYLFHV

private producers 1180
(TXLSPHQW�

Water 739
Air 788
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
�FRQW��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
:$7(5�5(6285&(6

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 19698
public specialised producers 6590
non-specialised producers 1396

(TXLSPHQW�

other env. equipment 3532
non-environmental equipment 646

&RQVWUXFWLRQ

water pipes 10098
non-environmental construction 4205

5(&29(5<

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 23662
(TXLSPHQW�

other environmental equipment 491
non-environmental equipment

1$785(�&216(59$7,21��%,2',9(56,7<

(QYLURQPHQWDO�VHUYLFHV

private producers 759
public producers 1960
NPIs 549

&RQVWUXFWLRQ

other environmental construction 688
"Countryside" construction 2317
GFCF in "Biodiversity" 984

/,9,1*�(19,5210(17

(QYLURQPHQWDO�VHUYLFHV

private producers 3250
public producers 13331
NPIs 3734

(TXLSPHQW

other environmental equipment 565
non-environmental equipment 403
non-environmental construction 1034

75$169(56$/�$&7,9,7,(6

*HQHUDO�SXEOLF�VHUYLFHV

(QYLURQPHQWDO�VHUYLFHV�

public producers 13618
(TXLSPHQW�

non-environmental equipment 937
5	'

(QYLURQPHQWDO�VHUYLFHV�

private producers 2513
public producers 5820

(TXLSPHQW�

non-environmental equipment 316

727$/ ������ ����� ����



37

7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
��5HFDSLWXODWLRQ�E\�WRSLFV��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

7RWDO

3ROOXWLRQ�PDQDJHPHQW
Air pollution 5 996 3 172 0 �����
Waste water 47 511 32 661 89 ������
Waste 64 945 4 674 1 641 ������
Remediation and clean-up of soil and water 367 0 0 ���
Noise 0 7 464 0 �����
Measurement and monitoring 1 180 1 527 0 �����

5HVRXUFH�PDQDJHPHQW
Water 27 684 18 481 0 ������
Recovery 23 662 491 0 ������
Nature conservation, biodiversity 3 268 3 990 0 �����
Living environment 20 316 2 002 0 ������

7UDQVYHUVDO�DFWLYLWLHV
General public services 13 618 937 0 ������
R&D 8 333 316 0 �����

727$/ ������� ������ ����� �������
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV��EDVHG�RQ�GDWD�IURP�WKH�-XQH������UHSRUW�

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
$,5�32//87,21

(QYLURQPHQWDO�VHUYLFHV�

non-specialised private producers 6747
(TXLSPHQW�

dust-removers, filters 2825
non-environmental equipment 203

:$67(�:$7(5

(QYLURQPHQWDO�VHUYLFHV

of private specialised producers 15796
of public specialised producers 23284
of non-specialised producers 11104

(TXLSPHQW

sanitation pumps 438
other environmental equipment 3152
non-environmental equipment 834

&RQVXPSWLRQ�JRRGV

active carbon 0
other env. consumption products 39

&RQVWUXFWLRQ

independent sewerage work 2980
work on sanitation networks 16651
sewage treatment plants construction 5273
non-environmental construction 2835

:$67(

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 36487
public specialised producers 24881
non-specialised producers 5836

(TXLSPHQW�

other env. equipment 652
non-environmental equipment 475

&RQVXPSWLRQ�JRRGV 1683
&RQVWUXFWLRQ

waste incineration plants 2900
non-environmental construction

32//87('�62,/�$1'�:$7(5

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 352
12,6(

(TXLSPHQW�

silencers 500
non-environmental equipment 10

&RQVWUXFWLRQ

sound insulation 6044
noise barriers 812

0($685(0(17�$1'�021,725,1*

(QYLURQPHQWDO�VHUYLFHV

private producers 1096
(TXLSPHQW�

water 797
air 954
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV��FRQW��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
:$7(5�5(6285&(6

(QYLURQPHQWDO�VHUYLFHV�

private specialised producers 20561
public specialised producers 6864
non-specialised producers 1365

(TXLSPHQW�

other  env. equipment 3748
non-environmental equipment 484

&RQVWUXFWLRQ

water pipes 9854
non-environmental construction 4182

5(&29(5<

(QYLURQPHQWDO�VHUYLFHV�

private specialised producers 26302
(TXLSPHQW�

other environmental equipment 482
non-environmental equipment

1$785(�&216(59$7,21��%,2',9(56,7<

(QYLURQPHQWDO�VHUYLFHV�

private producers 754
public producers 2156
NPIs 571

&RQVWUXFWLRQ

other environmental construction 663
"Countryside" construction 2289
GFCF in "Biodiversity" 972

/,9,1*�(19,5210(17

(QYLURQPHQWDO�VHUYLFHV�

private producers 3269
public producers 13573
NPIs 3597

(TXLSPHQW

other environmental equipment 540
non-environmental equipment 363
non-environmental construction 1014

75$169(56$/�$&7,9,7,(6

*HQHUDO�SXEOLF�VHUYLFHV

(QYLURQPHQWDO�VHUYLFHV�

public producers 13666
(TXLSPHQW�

non-environmental equipment 919
5	'

(QYLURQPHQWDO�VHUYLFHV�

private producers 2606
public producers 6146

(TXLSPHQW�

non-environmental equipment 296

727$/ ������ ����� ����
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV

��5HFDSLWXODWLRQ�E\�WRSLFV��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

7RWDO

3ROOXWLRQ�PDQDJHPHQW
Air pollution 6 747 3 028 0 �����
Waste water 50 184 32 163 39 ������
Waste 67 203 4 028 1 683 ������
Remediation and clean-up of soil and water 352 0 0 ���
Noise 0 7 366 0 �����
Measurement and monitoring 1 096 1 751 0 �����

5HVRXUFH�PDQDJHPHQW
Water 28 791 18 268 0 ������
Recovery 26 302 482 0 ������
Nature conservation, biodiversity 3 482 3 924 0 �����
Living environment 20 440 1 917 0 ������

7UDQVYHUVDO�DFWLYLWLHV
General public services 13 666 919 0 ������
R&D 8 752 296 0 �����

727$/ ������� ������ ����� �������

7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV

±�&KDQJHV�LQ�UHODWLRQ�WR�������

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

7RWDO

3ROOXWLRQ�PDQDJHPHQW
Air pollution 12.5% -4.6% ����
Waste water 5.6% -1.5% -56.2% ����
Waste 3.5% -13.8% 2.6% ����
Remediation and clean-up of soil and water -4.0% �����
Noise -1.3% �����
Measurement and monitoring -7.1% 14.6% ����

5HVRXUFH�PDQDJHPHQW
Water 4.0% -1.2% ����
Recovery 11.2% -1.7% �����
Nature conservation, biodiversity 6.6% -1.6% ����
Living environment 0.6% -4.3% ����

7UDQVYHUVDO�DFWLYLWLHV
General public services 0.4% -1.9% ����
R&D 5.0% -6.5% ����

727$/ ���� ����� ����� ����
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
)LQDO�UHVXOWV��EDVHG�RQ�GDWD�IURP�WKH�'HFHPEHU������UHSRUW�

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
$,5�32//87,21

(QYLURQPHQWDO�VHUYLFHV�

non-specialised private producers 6951
(TXLSPHQW�

dust-removers, filters 2903
non-environmental equipment 543

:$67(�:$7(5

(QYLURQPHQWDO�VHUYLFHV

of private specialised producers 16165
of public specialised producers 24978
of non-specialised producers 11708

(TXLSPHQW

sanitation pumps 442
other environmental equipment 3340
non-environmental equipment 757

&RQVXPSWLRQ�JRRGV

active carbon 0
other env. products 110

&RQVWUXFWLRQ

independent sewerage work 3495
work on sanitation networks 16637
sewage treatment plants construction 4973
non-environmental construction 2240

:$67(

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 34465
public specialised producers 23503
non-specialised producers 5519

(TXLSPHQW�

other env. equipment 618
non-environmental equipment 405

&RQVXPSWLRQ�JRRGV 1647
&RQVWUXFWLRQ

waste incineration plants 3187
non-environmental construction

32//87('�62,/�$1'�:$7(5

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 422
12,6(

(TXLSPHQW�

silencers 555
non-environmental equipment 16

&RQVWUXFWLRQ

sound insulation 5995
noise barriers 635

0($685(0(17�$1'�021,725,1*

(QYLURQPHQWDO�VHUYLFHV

private producers 1034
(TXLSPHQW�

water 788
air 942
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
)LQDO�UHVXOWV��FRQW��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
:$7(5�5(6285&(6

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 19212
public specialised producers 6386
non-specialised producers 1269

(TXLSPHQW�

other env. equipment 4032
non-environmental equipment 466

&RQVWUXFWLRQ

water pipes 9805
non-environmental construction 4233

5(&29(5<

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 26302
(TXLSPHQW�

other environmental equipment 484
non-environmental equipment

1$785(�&216(59$7,21��%,2',9(56,7<

(QYLURQPHQWDO�VHUYLFHV

private producers 751
public producers 2195
NPIs 602

&RQVWUXFWLRQ

other environmental construction 725
"Countryside" construction 2455
GFCF "Biodiversity" 1438

/,9,1*�(19,5210(17

(QYLURQPHQWDO�VHUYLFHV

private producers 3254
public producers 13498
NPIs 3704

(TXLSPHQW

other environmental equipment 543
non-environmental equipment 362
non-environmental construction 1010

75$169(56$/�$&7,9,7,(6

*HQHUDO�SXEOLF�VHUYLFHV

(QYLURQPHQWDO�VHUYLFHV

public producers 13401
(TXLSPHQW�

non-environmental equipment 907
5	'

(QYLURQPHQWDO�VHUYLFHV

private producers 2601
public producers 6126

(TXLSPHQW�

non-environmental equipment 305

727$/ ������ ����� ����
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
)LQDO�UHVXOWV

��5HFDSLWXODWLRQ�E\�WRSLFV��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

7RWDO

3ROOXWLRQ�PDQDJHPHQW
Air pollution 6 951 3 447 0 ������
Waste water 52 851 31 885 110 ������
Waste 63 488 4 211 1 647 ������
Remediation and clean-up of soil and water 422 0 0 ���
Noise 0 7 202 0 �����
Measurement and monitoring 1 034 1 731 0 �����

5HVRXUFH�PDQDJHPHQW
Water 26 868 18 537 0 ������
Recovery 26 302 484 0 ������
Nature conservation, biodiversity 3 548 4 619 0 �����
Living environment 20 456 1 914 0 ������

7UDQVYHUVDO�DFWLYLWLHV
General public services 13 401 907 0 ������
R&D 8 727 305 0 �����

727$/ ������� ������ ����� �������

7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
)LQDO�UHVXOWV

��&KDQJHV�LQ�UHODWLRQ�WR�������

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

7RWDO

3ROOXWLRQ�PDQDJHPHQW
Air pollution 15.9% 8.6% �����
Waste water 11.2% -2.4% 23.7% ����
Waste -2.2% -9.9% 0.4% �����
Remediation and clean-up of soil and water 15.1% �����
Noise -3.5% �����
Measurement and monitoring -12.4% 13.3% ����

5HVRXUFH�PDQDJHPHQW
Water -2.9% 0.3% �����
Recovery 11.2% -1.4% �����
Nature conservation, biodiversity 8.6% 15.8% �����
Living environment 0.7% -4.4% ����

7UDQVYHUVDO�DFWLYLWLHV
General public services -1.6% -3.2% �����
R&D 4.7% -3.5% ����

727$/ ���� ����� ���� ����
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV��EDVHG�RQ�GDWD�IURP�WKH�'HFHPEHU������UHSRUW�

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
$,5�32//87,21

(QYLURQPHQWDO�VHUYLFHV�

non-specialised private producers 6897
(TXLSPHQW�

dust-removers, filters 3299
non-environmental equipment 359

:$67(�:$7(5

(QYLURQPHQWDO�VHUYLFHV

of private specialised producers 17053
of public specialised producers 26098
of non-specialised producers 11212

(TXLSPHQW

sanitation pumps 378
other environmental equipment 3429
non-environmental equipment 617

&RQVXPSWLRQ�JRRGV

active carbon 0
other  env. consumption products 80

&RQVWUXFWLRQ

independent sewerage work 3741
work on sanitation networks 16668
sewage treatment plants construction 4632
non-environmental construction 1637

:$67(

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 36092
public specialised producers 24439
non-specialised producers 5815

(TXLSPHQW�

other  env. equipment 700
non-environmental equipment 507

&RQVXPSWLRQ�JRRGV 1525
&RQVWUXFWLRQ

waste incineration plants 2116
non-environmental construction

32//87('�62,/�$1'�:$7(5

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 432
12,6(

(TXLSPHQW�

silencers 491
non-environmental equipment 17

&RQVWUXFWLRQ

sound insulation 5908
noise barriers 592

0($685(0(17�$1'�021,725,1*

(QYLURQPHQWDO�VHUYLFHV

private producers 1165
(TXLSPHQW�

water 698
air 792
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV��FRQW��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)
:$7(5�5(6285&(6

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 19816
public specialised producers 6564
non-specialised producers 1293

(TXLSPHQW�

other  env. equipment 4179
non-environmental equipment 357

&RQVWUXFWLRQ

water pipes 9765
non-environmental construction 4114

5(&29(5<

(QYLURQPHQWDO�VHUYLFHV

private specialised producers 26110
(TXLSPHQW�

other environmental equipment 458
non-environmental equipment

1$785(�&216(59$7,21��%,2',9(56,7<

(QYLURQPHQWDO�VHUYLFHV

private producers 765
public producers 2321
NPIs 625

&RQVWUXFWLRQ

other environmental construction 742
"Countryside" construction 2563
GFCF in  "Biodiversity" 1501

/,9,1*�(19,5210(17

(QYLURQPHQWDO�VHUYLFHV

private producers 3330
public producers 13885
NPIs 3741

(TXLSPHQW

other environmental equipment 543
non-environmental equipment 348
non-environmental construction 1003

75$169(56$/�$&7,9,7,(6

*HQHUDO�SXEOLF�VHUYLFHV

(QYLURQPHQWDO�VHUYLFHV

public producers 13545
(TXLSPHQW�

non-environmental equipment 859
5	'

(QYLURQPHQWDO�VHUYLFHV

private producers 2708
public producers 6480

(TXLSPHQW�

non-environmental equipment 302

727$/ ������ ����� ����
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7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV

��5HFDSLWXODWLRQ�E\�WRSLFV��

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

7RWDO

3ROOXWLRQ�PDQDJHPHQW
Air pollution 6 897 3 658 0 ������
Waste water 54 364 31 102 80 ������
Waste 66 346 3 323 1 525 ������
Remediation and clean-up of soil and water 432 0 0 ���
Noise 0 7 009 0 �����
Measurement and monitoring 1 165 1 490 0 �����

5HVRXUFH�PDQDJHPHQW
Water 27 674 18 414 0 ������
Recovery 26 110 458 0 ������
Nature conservation, biodiversity 3 711 4 806 0 �����
Living environment 20 956 1 895 0 ������

7UDQVYHUVDO�DFWLYLWLHV
General public services 13 545 859 0 ������
R&D 9 188 302 0 �����

727$/ ������� ������ ����� �������

7DEOH�����(QYLURQPHQWDO�MREV�IRU�������%DVH����
3URYLVLRQDO�UHVXOWV

±�&KDQJHV�LQ�UHODWLRQ�WR�������

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

7RWDO

3ROOXWLRQ�PDQDJHPHQW
Air pollution -0.8% 6.1% ����
Waste water 2.9% -2.5% -26.9% ����
Waste 4.5% -21.1% -7.4% ����
Remediation and clean-up of soil and water 2.2% ����
Noise -2.7% �����
Measurement and monitoring 12.7% -13.9% �����

5HVRXUFH�PDQDJHPHQW
Water 3.0% -0.7% ����
Recovery -0.7% -5.4% �����
Nature conservation, biodiversity 4.6% 4.1% ����
Living environment 2.4% -1.0% ����

7UDQVYHUVDO�DFWLYLWLHV
General public services 1.1% -5.3% ����
R&D 5.3% -1.0% ����

727$/ ���� ����� ����� ����
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�����6\QWKHVLV�RI�WKH�UHVXOWV�IRU�����

7DEOH�����(QYLURQPHQWDO�MREV��H[WHQVLYH�SUHVHQWDWLRQ�IRU�����

Environmental jobs Other jobs

7\SH�RI�MREV

Enterprises pursuing an eco-activity (as their main or secondary activity) Public services Producers’
internal

environmental
management

services

Environmental
management
services by
associations

7RWDO
HQYLURQPHQWDO

MREV

connected with
investment by

management services
or households

connected with
consumption by

management
services or
households

7RWDO�MREV
UHODWHG�WR�WKH
HQYLURQPHQW

Manufacture of specific
equipment

Public works, civil
engineering, specific

construction

Manufacture of specific
consumption products

)LHOG

Environmental
management

services
for

management
services

for
households

for
management

services

for
households

for
management

services

for
households

Consultancy
services,
research,
specific
technical

monitoring

Environmental
management

services

General research
services, specific
measurement and

monitoring

(ancillary
activity)

directly indirectly directly indirectly

Level of link � � � � � � � � � � � � � � � �

3ROOXWLRQ�PDQDJHPHQW

Air pollution 2 903 6 951 ������� 543 ������

Waste water 16 165 3 782 21 610 3 495 110 24 978 11 708 �������� 2997 ������

Waste 34 465 618 3 187 1 647 23 503 5 519 �������� 405 ������

Remediation and clean-up of soil and water 422 ����� ���

Noise 555 635 5 995 ������� 16 �����

Measurement and monitoring 1 730 1 034 ������� �����

5HVRXUFH�PDQDJHPHQW

Water 19 212 4 032 9 805 6 386 1 269 �������� 4 699 ������

Recovery 26 302 484 �������� ������

Nature conservation, biodiversity 751 4 618 2 195 602 ������� �����

Living environment 3 254 543 13 498 3 704 �������� 1 372 ������

7UDQVYHUVDO�DFWLYLWLHV��QRW�EURNHQ�GRZQ� 2 601 19 527 �������� 1 212 ������

7RWDO ������� ������ ��� ������ ����� ����� ����� ������ ������ ������ ����� ��������� ������ �������

(VWLPDWHV�RXWVLGH�WKH�JHQHUDO�IUDPHZRUN �����" �����

*HQHUDO�WRWDO ������� ������ ��� ������ ����� ����� ����� ����� ������ ������ ������ �����" ������ �������
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'LDJUDP����%UHDNGRZQ�RI�MREV�LQ�����

exp.

non-
imported
GFCF of

household

non env.

non-
importe
d GFCF

of 1

env.

GFCF to
create

GFCF of
level 1

IC to
create

GFCF of
1 etc

exports

public
authorities

private
enterprises

NPIs

Internal
management

national
sales

IC to create
IC of level 1

IC to create IC of
level 2

IC to create IC
of level 3, etc.

GFCF to
create IC of

level 1

exp.

non-
imported

CF of
households

env.

non env.

non-imported IC of
level 1

level 1 jobs

level 2 jobsi

level 3 jobs

jobs in eco-activities

direct jobs

indirect jobs

�����

����"

�����

����

����

�����

�����

�����

�����

����

����"

"

"

"
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���$GGLWLRQDO�MREV�QRW�LQFOXGHG�LQ�WKH�EDVLF�HVWLPDWH

�����(VWLPDWH�RI�MREV�LQGLUHFWO\�FRQQHFWHG�ZLWK�OHYHO��

In accordance with the chosen option of using expenditure as the basis, the jobs estimated above
comprise environmental services jobs, jobs in the manufacturing or construction of the capital necessary
for protecting or managing the environment, and some jobs in manufacturing goods intended for
environmental protection and consumed direct by households.

To achieve slightly fuller coverage and, in particular, greater consistency with the definition of eco-
activities, we should have to be able to take account of jobs generated by the manufacturing of goods or
services consumed in connection with environmental service jobs, and by the manufacture of capital
equipment included in construction expenditure upstream of the actual construction (such as concrete
pipes in sanitation networks or incinerators in waste incineration plants).

�������3URGXFWLRQ�MREV�LQ�WKH�FRQVXPSWLRQ�RI�HQYLURQPHQWDO�VHUYLFHV��EDVH����

For the first case in this initial version , we used the structure of intermediate consumption published by
the National Accounts 1997 (Input Output Table).

We linked the intermediate consumption for each branch in the Accounts to the output of each of the
environmental services identified in advance. We then estimated intermediate consumption of domestic
origin only by taking total intermediate consumption and multiplying it by the ratio between output and
total resources for each branch. We then took the figure for intermediate consumption of domestic origin
and applied the jobs ratio corresponding to the branch in the same way as before.

The indirect jobs ratios are also estimated independently of the topic.

Set out below are the calculations relating to the ratios for market services to enterprises17 applied to
NAF 90 0A, which would therefore be applicable to the "waste water" topic:

                                                     
17 In the new base, market services to enterprises are recorded in slightly more detail, and NAF 90 0A belongs to the
new "operational services" group.
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7DEOH�����&DOFXODWLRQ�RI�MREV�FRQQHFWHG�ZLWK�LQWHUPHGLDWH�FRQVXPSWLRQ

share of
national output
in resources

no. of jobs per
million francs of

output by the
branch

Total
consumption of

branch
products by the

"market
services to
enterprises"

branch

no. of national
jobs per million
francs of output
by the "market

services to
enterprises"

branch

(1) (2) (3) (1)*(2)*(3)/total
output

T01 Agriculture, forestry and fisheries 0.878 2.517 0

T02 Meat, milk 0.896 0.610 0

T03 Other food products 0.831 0.964 0

T04 Mineral fuels, coke 0.589 1.663 17 1.33344E-05

T05 Oil, natural gas 0.712 0.164 6810 0.000636772

T06 Electricity, gas, water 0.996 0.573 3981 0.001819381

T07 Ores and ferrous metals 0.697 0.813 0

T08 Ores and non-ferrous metals 0.634 0.529 0

T09 Building materials 0.875 1.139 0

T10 Glass 0.765 1.544 77 7.28551E-05

T11 Chemicals, synthetic fibres 0.582 0.613 0

T12 Para-chemicals, pharmacy 0.813 0.719 3182 0.001490308

T13 Foundries, metal working 0.880 1.435 8129 0.008215286

T14 Mechanical engineering 0.683 1.231 718 0.00048353

T15A Professional electrical and electronic equipment 0.642 1.182 23470 0.014266656

T15B Consumer durables 0.561 1.068 545 0.000261588

T16 Land transport equipment 0.703 0.877 6106 0.003015837

T17 Shipbuilding, aeronautical construction, fitting out 0.778 0.878 0

T18 Textiles and clothing 0.641 1.616 0

T19 Leather and footwear 0.525 2.129 0

T20 Timber, furniture, miscellaneous industries 0.782 1.591 2714 0.002704796

T21 Paper, cardboard 0.923 0.911 14344 0.009660478

T22 Printing, publishing 0.923 1.200 61005 0.054099673

T23 Rubber, plastics processing 0.765 1.320 128 0.00010356

T24 Building, civil and agricultural engineering 1.000 1.850 1061 0.001571821

T25-8 Distributive trades 1.000 2.579 0

T29 Motor vehicles trade and repairs 1.000 1.933 9710 0.015034921

T30 Hotels, cafés, restaurants 1.000 2.357 18474 0.034869695

T31 Transport 0.936 1.811 28803 0.039112683

T32 Telecommunications, postal services 0.990 1.955 44310 0.06865702

T33 Market services to enterprises 0.946 1.673 199743 0.253198123

T34 Market services to individuals 1.000 2.429 35506 0.069065935

T35 Property rental 1.000 29857 0

T36 Insurance 0.949 1.042 9914 0.007851301

T37 Services of financial institutions 0.978 0.196 5386 0.000827509

T38 Non-market services 1.000 3.411 0

727$/ ������ �����������

Total output of market services to enterprises 1 248 520

6RXUFH��1DWLRQDO�DFFRXQWV�����

It therefore takes approximately 0.587 (national) jobs to create the goods necessary to produce output
totalling 1 million francs by branch 90 0A. This ratio is applied to the output in Table 13.

Finally, we would estimate the environmental jobs in the field of waste water at 100 710, broken down as
follows.
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7DEOH�����-REV�JHQHUDWHG�LQ�WKH�ILHOG�RI��ZDVWH�ZDWHU��LQ�������EDVH������

Jobs in
environmental

services (level 1)

Jobs in
manufacturing or

installing the
necessary capital

(level 2)

Jobs in
manufacturing

goods consumed
by households

(level 2)

Jobs in
manufacturing

goods consumed by
environmental

services (level 2)

3URGXFWLRQ�RI�FKDUDFWHULVWLF�VHUYLFHV

by private specialised producers 14860 9082

by public specialised producers 21490 7386

by non-specialised producers 11162 3836

0DQXIDFWXUH�RI�FRQVXPSWLRQ�JRRGV

active carbon 0

other env. consumption products 75

0DQXIDFWXUH�RI�HTXLSPHQW

sanitation pumps 466

other environmental equipment 2834

non-environmental equipment 728

&RQVWUXFWLRQ

work on sanitation networks 16730

construction of treatment  plants 5744

work on independent sanitation systems 2882

non-environmental construction 3434

For this attempt at evaluating indirectly connected jobs, we used a highly aggregated matrix of inter-
industrial trade from the national accounts, in base 80. Since that matrix is not yet available in the new
base, the exercise could not be continued, especially as – in order to get good results – we should need to
work at a very fine level of disaggregation and have details of the intermediate consumption of the main
environmental services.

This estimate is actually a very rough one; it would be preferable:

1. to have a much more detailed TEI at branch level, e.g. to know the intermediate consumption of
branch 41 separately from the "production and distribution of electricity" branch, whereas in the
Accounts they are grouped together.

2. to have a TEI which separates domestic products from imports for each pair of branches, since there
is no reason to adhere to the average structure.

Jobs generated upstream of production used as the reference (subsequent levels of intermediate
consumption) were not assessed.

�������3URGXFWLRQ�MREV�FRQFHUQLQJ�FRQVXPSWLRQ�RI�HQYLURQPHQWDO�FRQVWUXFWLRQ

As explained in diagram 1, if we base the estimate on the jobs necessary to produce the expenditure at
the final stage, we leave out the jobs necessary for production at earlier stages, particularly jobs in the
manufacture of environmental equipment installed in environmental structures (e.g. incinerators in waste
incineration plants, or concrete pipes in sanitation networks).

No attempt was made to assess these jobs except for specific jobs in the manufacture of environmental
equipment, observed later under eco-activities.

                                                     
18 The jobs in the first 3 columns come from an earlier estimate than the one presented in the body of the report.
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We could nevertheless tackle them in a totally similar way to the one mentioned in the preceding point,
using an approach via the intermediate consumption of the construction  branch. Once again, for a
reliable estimate we should need very detailed data coming down to micro-economic level (structure of
intermediate consumption of waste incineration plants builders, drain-layers, etc.).

�������(QYLURQPHQWDO�HQJLQHHULQJ

(QYLURQPHQWDO�HQJLQHHULQJ is a specific instance of the consumption of environmental construction. It
is not an easy case to deal with because double counting is a possibility.

In the estimate produced for the report to the &RPPLVVLRQ� GHV� FRPSWHV� HW� GH� O¶pFRQRPLH� GH
O¶HQYLURQQHPHQW� [Accounts and Environmental Economics Commission] of June 1999, these jobs had
been estimated separately and their total added to the jobs producing expenditure. However, according to
current knowledge and business accounting practices it is difficult to find out whether some of these jobs
have not already been recorded in the accounts as being generated by the production of expenditure (but
poorly identified, so perhaps over or under-estimated). Is this expenditure recorded at the final stage (and
a further question is whether it was recorded as current or capital expenditure) or upstream of that stage
(which would take us back to the preceding case of manufacturing integral equipment)?

Thus, an installation site survey might have been commissioned:

• before choosing the site, and recorded under the expenditure of the developer (final stage of the
expenditure), or

• after choosing the site, and incorporated in the expenditure of the prime contractor (non-final
stage, cost incorporated in the purchase of the final investment).

Until we have additional information, these jobs have been eliminated from the general estimate to avoid
the possibility of double counting.

The estimate made by BIPE for the economic report on eco-activities leads, via the general method (job
ratio attached to output) to an estimate of employment in environmental engineering at approximately
����� MREV in 1998, a figure 7% higher than in 1997 (3 630 jobs).

This figure is similar to the results of the survey of eco-activities by SESSI and INSEE covering
enterprises in activity class 74.2C (engineers, technical surveys) yielding 3 800 jobs in 1997 (a
provisional figure, put forward informally and yet to be confirmed) based on a survey of the sector.

Similarly, we also note that the survey of eco-activities identifies "environment" jobs in enterprises of
class 74.3B (Analysis, technical testing and inspection – over ���� MREV� in 1997) which probably
correspond to jobs producing expenditure on intermediate consumption of environmental services from
the "expenditure" angle, but which cannot be separated out.

These points prompt us to distinguish the jobs which can be calculated via the expenditure of eco-activity
jobs, which correspond to a different scope.

�����3RWHQWLDO�XVH�RI�MREV�LQ�HFR�DFWLYLWLHV

Last year, SESSI and INSEE jointly conducted a new survey on "Eco-activities of industry and services"
and we were given some preliminary results. These offer an initial idea of the jobs which are not covered
by our scope (three points above).

We must nevertheless point out right away that these results are not at all comparable with the results
obtained from the estimate via expenditure, for several reasons including the following:

− the scope of the environment is not the same: for example, management of water resources or
living environment is not covered by the INSEE/SESSI survey. Conversely, the survey contains a
topic entitled "renewable energy" which is not yet covered by the environment accounts;

− ancillary (internal) activities are not included;

− activities of general government are not included;

− construction enterprises were not questioned;
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− the results cover only enterprises with over 20 employees (10 for the recovery sector);

− also, the results relate only to paid jobs;

− in addition, paid jobs were converted to full-time equivalents.

7DEOH�����3UHOLPLQDU\�UHVXOWV�RI�WKH�VXUYH\�RI�HFR�DFWLYLWLHV�
SDLG�HPSOR\HHV�DVVLJQHG�WR�LQYRLFHG�HFR�DFWLYLWLHV

Sectors of activity Number of paid
jobs in full-time

equivalents

Breakdown
of

workforce
by sectors

Capital equipment and motor vehicles industry 11 282 16 %
Intermediate and consumption goods industries (without recycling activity) 3 367 5 %
Intermediate and consumption goods industries (with recycling activity) 3 226 5 %
Recovery of recyclable materials 10 127 14 %
Energy, water, purification of waste water 9 227 13 %
Engineering, verification and research 4 927 7 %
Other sanitation and waste management 27 885 40 %
Total 70 041 100 %

6RXUFH��6(66,�,16((��VXUYH\�RI�HFR�DFWLYLWLHV��

Comparison of the results from this source with the estimates produced previously permitted two types of
improvement:

• first, we were able to verify from the industries listed by SESSI as having an "eco-activity" the
validity of the activities selected as representing the various expenditure headings. This caused us
to replace the activities which appear to be minor according to the SESSI data with activities
which the same source shows as more important.: use of the ratio for branch 34.2A (car bodies)
instead of the general ratio for the motor vehicle industry in the case of certain capital
expenditure concerning waste, abandonment of the ratio for branch 33.3Z (industrial process
control equipment) and return to the general ratio for "capital equipment industries" in the case of
capital expenditure on recovery.

• next, we tried to deduce estimates for the following additional jobs: since SESSI identified
around 6 600 jobs in intermediate and consumption goods industries, there are SUREDEO\ �����
DGGLWLRQDO�MREV� LQ�WKH�SURGXFWLRQ�RI� LQWHUPHGLDWH�JRRGV�VSHFLILF� WR� WKH�HQYLURQPHQW which
need to be added to our basic estimate (1 600 jobs corresponding to output of consumption goods
used directly by households and identified in the model).

When applied to capital equipment, the same reasoning does not enable us to identify additional jobs:
because of differences in scope, once we eliminate facilities intended for the treatment of drinking water
and for living environment, the model gives us 10 500 jobs in manufacturing capital equipment, while the
SESSI survey gives 11 300. The difference could be due partly to the "renewable energy" topic
monitored by the survey but not by IFEN. We shall not therefore rush into estimating these jobs before
we have the more detailed results from SESSI.

Similarly, with more detailed results we could allocate jobs in the production of intermediate goods to
different spheres. The estimate concerning jobs in the production of intermediate goods is presented
separately for now, in order to avoid a break in the series with data published earlier and relating to a
different scope.

                                                     
19 This table comes from the SESSI 4-page leaflet n°118, September 1999 "Les éco-activités de l’industrie et des
services".
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�����$VVRFLDWLRQ�MREV

In 1999, BIPE carried out a survey on "The economics of employment by associations in the
environmental sphere" for the Ministry of the Environment and Town and Country Planning.

This survey reveals that almost 1 500 associations operating in the environmental sphere have been
approved by the Ministry of the Environment and Town and Country Planning, but there are probably
more like 5 to 6000 in existence (CREDOC estimate)20(*).

These associations probably employ around ������ SDLG� ZRUNHUV in full-time equivalents, but their
members also do voluntary work corresponding to a further 89 000 full-time jobs.

The macro-economic method used for the overall estimate cannot be used to identify these jobs clearly:
the only expenditure field where the activities of associations have expressly formed the subject of a
numerical estimate is "nature conservation, countryside and biodiversity". The expenditure listed yields a
figure of no more than 600 to 700 jobs at most in this field. Living environment is another field where
association jobs are probably very important, but the estimate is even more unreliable in this sector
(3 700?).

In other fields, some association jobs are included either with the public sector or with enterprises, in the
absence of more specific information. Additional research would be needed to separate them out. Thus,
there are associations in the waste sector (reintegration), recovery sector (perhaps around 1 000 jobs in
organisations such as certain "Emmaus" communities). Application of a jobs ratio observed primarily for
enterprises probably underestimates these jobs.

The BIPE survey also highlights the importance of DVVLVWHG�MREV��DOPRVW�KDOI�WKH�ZRUNHUV apparently
hold a CES (FRQWUDW�HPSORL�VROLGDULWp), a CEC (FRQWUDW�HPSORL�FRQVROLGq), are conscientious objectors,
etc.

The results announced by CNASEA on the programme entitled "QHZ�VHUYLFHV�\RXQJ�MREV" also indicate
that around ������\RXQJ�SHRSOH�were taken on by these associations in 199821.

Once again, these results were not included in the overall results.

                                                     
20 Hunting and fishing clubs were regarded as having only "secondary" environmental activities and were therefore
excluded from this count. Quasi-public associations were also excluded.
21 IFEN/ORME – Environmental data n°45.


