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elni
In many countries lawyers 

are working on aspects of 
environmental law often 
with environmental initiati-
ves and organisations or as 
legislators, but have limited 
contact with other lawyers 
abroad, although such con-
tact and communication is 
vital for the successful and 
effective implementation of 
environmental law.

In 1990 a group of lawyers 
from various countries the re-
fore decided to initiate the 
Environmental Law Network 
International (elni) to pro-
mote international commu-
nication and cooperation 
worldwide. Since then elni 
has grown to a network of 
about 350 individuals and 
organisations from through-
out the world.

Since 2005 elni is a regis-
tered non-profit association 
under German Law.

elni coordinates a number 
of different activities:

Coordinating Bureau
The Coordinating Bureau was 

originally set up at and financed by 
the Öko-Institut in Darmstadt, Ger-
many, a non-governmental, non-profit 
making research institute. The Bu -
reau is currently hosted by the Uni-
versity of Applied Sciences in Bingen. 
The Bureau acts as an information 
centre where members can obtain 
information about others working 
in certain areas thus promoting the 
development of international projects 
and cooperation. 

elni Review
The elni Coordinating Bureau pro-

duces and sends to each member the 
elni Review twice a year containing 
members' reports on projects, legal 
cases and developments in environ-
mental law. elni therefore encourages 
its members to submit such articles to 
be published in the Review in order 
to allow the exchange and sharing of 
experiences with other members.

elni Conferences and Fora
elni conferences and Fora are a 

core element of the network. They 
provide scientific input and the possi-
bility for discussion on a relevant 
subject of environmental law and 
policy for international experts. The 
aim is to bring together scientists, 
policy makers and young researches, 
giving the opportunity to exchange 
views and information as well as 
developing new perspectives.

Publication Series
The elni publications series con-

tains 12 volumes on different topics 
of environmental law.
•  Environmental Law and Policy at the 

Turn to the 21st Century, Liber ami-
corum, Betty Gebers, Ormond/Führ/
Barth (eds.) Lexxion 2006.

•  Access to Justice in Environ mental 
Matters and the Role of NGOs, de 

Sadeleer/Roller/Dross, Europa Law 
Publishing 2005.

•  Environmental Law Principles in 
Practice, Sheridan/Lavrysen (eds.), 
Bruylant 2002.

• Voluntary Agreements - The Role of 
Environmental Agreements, elni (ed.), 
Cameron May Ltd., London 1998.

•  Environmental Impact Assessment - 
European and Comparative; Law and
Practical Experience, elni (ed.), 
Cameron May Ltd. London 1997.

•  Environmental Rights: Law, Litigati-
on and Access to Justice, Deimann / 
Dyssli (eds.), Cameron May Ltd. 
London 1995.

•  Environmental Control of Products 
and Substances: Legal Concepts in 
Europe and the United States, 
Gebers/Jendroska (eds.), Peter Lang, 
1994. 

•  Dynamic International Regimes: 
Institutions of International Environ-
mental Governance, Thomas Gehring; 
Peter Lang, 1994. 

•  Environmentally Sound Waste 
Management? Current Legal Situation 
and Practical Experience in Europe, 
Sander/ Küppers (eds.), P. Lang, 1993

•  Licensing Procedures for Industria 
Plants and the Influence of EC Direc-
tives, Gebers/Robensin (eds.), P. 
Lang, 1993.

•  Civil Liability for Waste, v. Wil-
mowsky/Roller, P. Lang  1992.

•  Participation and Litigation Rights of 
Environmental Associations in Euro-
pe, Führ/ Roller (eds.), P. Lang, 1991.

elni Website: elni.org
The elni website at 

http://www.elni.org contains news 
about the network and an index of 
elni articles, gives an overview of 
elni activities, and informs about elni 
publications. Internships for young 
lawyers/law students at the Öko-Insti-
tuts environmental law division are 
also offered on the web.

www.elni.org
elni, c/o Institute for Environmental Studies and Applied Research
FH Bingen, Berliner Straße 109, 55411 Bingen/Germany
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Need for information on safe use of chemi-
cals 

Sustainable management of chemicals requires 
sufficient information on properties of substances 
and on the conditions of their safe use. Therefore, 
the so-called “chemical safety assessment” plays 
an important role in the registration procedure 
within the REACH proposal from October 2003. 
The chemical safety assessment aims to describe the 
potential effects of chemicals on human health in a 
structured way and the environment as well as the 
conditions which are necessary for their safe use.  
One part of the chemical safety assessment is the 
exposure assessment. It consists of two elements: 
development of exposure scenarios and exposure 
estimation. Exposure scenarios describe the condi-
tions of use and are themselves results of the 
chemical safety assessment. 
Following the publication of the White Paper in 
2001, discussion began on how to achieve a 
“workable” REACH. A plethora of recommenda-
tions were developed in order to make the registra-
tion more efficient without reducing quality in the 
course of this step.  
The grouping of “similar” uses and “similar” 
exposure situations is one important possibility. 
Several approaches for such groupings have been 
developed in the interim. Some of these concepts 
supplement the exposure scenario approach of 
REACH, others intend to replace this concept. 
“Categories” is the common heading for different 
approaches (use categories, exposure categories, 
use- and exposure categories…). Until now no 

definition for an exposure category has come into 
being. In some cases, suggestions for 
“(use/exposure) categories” are part of even broader 
proposals regarding further elements of the REACH 
proposal. This makes the discussion of these con-
cepts more complex and difficult.  
This paper aims to give a short introduction to ex-
posure assessment under REACH. It addresses key 
points of current discussion on exposure scenarios 
and exposure categories. Reference points are the 
REACH proposal from October 2003 (CEC 2003), 
experiences accrued in pilot trials on REACH, re-
cent papers on several category approaches as well 
as the results of the workshop on the practical 
preparation for REACH in Arona, January 2005 
(CEC 2005).  

Chemical safety assessment according to 
REACH 

2.1 Structure of the chemical safety assessment  
The chemical safety assessment is the tool used by 
industry to determine which risk management 
measures and which operational conditions are 
necessary for protecting human health and the envi-
ronment (CEC 2005). The chemical safety assess-
ment is comprised of six elements, including expo-
sure assessment and risk characterisation (which 
only have to be carried out for a restricted number 
of substances, see chap.2).  
Fig. 1 shows the structure of the chemical safety 
assessment and the position of the exposure assess-
ment (step 5).  
 

 
 
 
 
 
 
 
 

 
 

REACH and the safe use of chemicals: definition and development of expo-
sure scenarios  

Dirk Bunke 

Step 1: Developm ent of exposure 
scenarios

Step 2: Exposure Estim ation

Î PECs, concentrations at          
workplace, indoor air 
concentrations......

Î M odels, m onitoring data....

Chem ical safety assessm ent (CSA)

1. Hum an health hazard assess.

2. Physico-chem ical properties

3. Environm ental hazard assess.

4. PBT and vPvB assessm ent

5. Exposure assessm ent

6. Risk characterisation

• Com parison exposure hum an 
population – DNELs

• Com parison PECs – PNECs

• Assessm ent of other endpoints

Annex I,  ch. 6

..  Derivation of DNEL - values

.. Derivation of PNEC - values

Annex I, ch. 5

Annex I, ch. 3

Annex I, ch. 1
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The objective of the exposure assessment shall be 
to make a quantitative or qualitative estimate of the 
dose/concentration of the substance to which hu-
mans and the environment are or may be exposed. 
(REACH Annex I, Art. 55.0).  
Exposure assessment begins after the hazard as-
sessment has been completed (which aims to iden-
tify and evaluate the physicochemical hazards, the 
inherent substance properties which affect human 
health and the environment). Exposure assessment 
is a prerequisite for the risk characterisation step. In 
this step, the extent of exposure is compared with 
effect-related data1 in order to decide whether there 
is cause for concern and what kind of risk reduction 
and risk management measures should be recom-
mended.2  
Exposure assessment under REACH entails two 
separate steps: 

 Step 1: Development of exposure scenarios; • 
•  Step 2: Estimation of exposure for each expo-

sure scenario. 
Exposure assessment aims to achieve predicted 
environmental concentrations (PEC-values) and 
values with regard to the exposure of human popu-
lation.  

2.2 Exposure scenarios: definition and descrip-
tion 

Under REACH, the main element of the exposure 
part of the chemical safety report is the description 
of different exposure scenarios:3  

“An exposure scenario is the set of conditions 
that describe how the substance is manufactured 
or used during its life-cycle and how the manu-
facturer or importer controls, or recommends 
others to control, exposures of humans and the 
environment.”  

In order to do this, the registrant has to describe, if 
relevant, the following for the identified uses: 
• 

• 

• 

                                                          

processes involved in production, processing 
and use, including the physical form, during its 
lifecycle; 
risk management measures (by the manufac-
turer / importer / downstream users) and the 
waste management measures; 
activities and the exposure of workers and 
consumers which are exposed to the substance; 

 

• 

1  Comparison of PEC/PNEC values, comparison of human exposure data 
with DNEL-values.  

2  Risk characterization of existing and newly-notified substances may 
include “risk estimation”, i.e. the quantification of the incidence and se-
verity of adverse effects (TGD 2004, Part I, p. 7).  

3  REACH, Annex I, chap. 0.6, p. 8, chap. 5.1, p. 15. 

emissions of the substance into the environ-
ment, including sewage treatment systems and 
dilution of the substance in the environment.  

An exposure scenario can be understood as a pic-
ture describing the conditions of use of a substance; 
it provides the relevant information as to which 
kind of exposures occurs and makes recommenda-
tions on how to manage them.4  

“The description of the conditions5 under which 
a substance can be used in a way that risks are 
adequately controlled, is called an exposure 
scenario.” (CEC 2005, p. 37).  

Note: Exposure scenarios are a central element 
which is important not only for the registration, but 
also for information in the supply chain (Title IV), 
for downstream users (Title V), for evaluation (Title 
VI), authorisation (Title VII), restrictions (Title 
VIII) and enforcement (Title XIII). For an over-
view, see CEC 2005, p. 38f. 

2.3 Who has to carry out the exposure assess-
ment? Responsibilities and duties 

Exposure assessment as part of the chemical safety 
report has to be undertaken first by the manufac-
turer/importer of a substance (whether the substance 
has to be registered; whether it is a dangerous sub-
stance with an annual production volume of > 
10t/a).6  
A downstream user only has to conduct his own 
chemical safety assessment (including the exposure 
assessment) when he uses a dangerous substance 
extraneous to the conditions described in an expo-
sure scenario conveyed to him in a safety data 
sheet.  
Instead of undertaking his own assessment, a down-
stream user can ask the supplier to provide him with 
exposure scenarios for his purposes. In this case, he 
should provide sufficient information so as to allow 
his supplier to prepare an exposure scenario for his 
use in the supplier's chemical safety assessment 
(REACH (CEC 2003), Art. 34,2).7  
                                                           
4  The exposure scenario itself does not contain estimations of emissions 

and exposure levels – these belong to the exposure estimation, the sec-
ond step of exposure assessment. 

5  Risk management measures and the related operational conditions 
6  Under REACH, exposure assessment has to be undertaken for sub-

stances with a production volume of more than 10 t/a, if they meet the 
criteria for classification as dangerous according to Directive 
67/548/EEC or Directive 1999/45/EC or if they are assessed to be a PBT 
(persistent, bio accumulative, toxic substance) or vPvB (very persistent, 
very bio accumulative substance).  

7  Downstream users have 12 months from receipt of the safety data sheet 
to perform the CSA (RIP 1, chap. 5.2, p.49). 

4 
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2.4 Exposure scenarios as flexible elements 
Annex I of the REACH proposal gives a clear defi-
nition of an exposure scenario. It is still undecided 
how detailed an exposure scenario should be. The 
given concept of exposure scenarios offers a large 
degree of flexibility. It is possible to develop expo-
sure scenarios which encompass a broad range of 
applications.  

“The level of detail required in describing an 
exposure scenario will vary substantially from 
case to case, depending on the use of the sub-
stance, its hazardous properties and the amount 
of information available to the manufacturer or 
importer. Exposure scenarios can describe the 
appropriate risk management measures for sev-
eral individual uses of a substance. Single expo-
sure scenarios may thereby cover large ranges 
of uses (REACH proposal (CEC 2003), Annex I, 
chap. 0.7, p. 8). 

In addition, the possibility of using broad exposure 
scenarios and categories has already been men-
tioned in the RIP-1 document.  

“Generic exposure scenarios and/or exposure 
categories can be developed by manufacturers 
and importers where appropriate”. (RIP-1, 
(CEC 2004), chap. 3.4.2.2, p. 30). 

 

3 
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5 
How is exposure assessment made worka-

ble? Experiences from pilot trials 
Different pilot projects involving REACH demon-
strated that a workable system and efficient imple-
mentation is crucial to the success of REACH. 
Several recommendations to improve the workabil-
ity of the system (Bunke et al. 2002, Nover and 
Hippe 2004) have been developed.  
Several elements of the registration process have 
been tested in the pilot trial of North-Rhine-
Westphalia (ARGE 2004). It has been recom-
mended that simplified procedures be developed for 
the exposure assessment and for the communication 
of exposure scenarios or exposure “categories” in 
the supply chains.  
One overall conclusion drawn from the North 
Rhine-Westphalia project is to develop simple EU 
guidance documents (in addition to other aids and 
implementation tools) before the system starts. 
These should address, in particular, the develop-
ment of standard exposure scenarios and exposure 
“categories” for various supply chains, in collabora-
tion with substance producers, manufacturers of 
preparations and users of chemicals. 

Use categories and exposure categories  
The recommendation to group similar uses and 
similar exposure situations together and assess them 

in unison was developed in several pilot trials on 
REACH. Several proposals have been made for 
systems of use and/or exposure categories in the 
interim: 
• 

• 

• 

• 

• 

• 

The German Federal Government recom-
mended the development of a system of use 
and exposure categories, together with the IG 
BCE and the VCI (2003).  
The German Chemical Industry Association 
(VCI) developed a system of exposure catego-
ries, which is closely linked to far-reaching 
changes of the present REACH proposal. The 
VCI concept deploys a very broad system of 
exposure categories without branch-specific 
elements. Quantitative exposure assessments of 
identified uses by the manufacturer or importer 
of substances are not foreseen – in contrast to 
the present REACH proposal. 
A different system of use and exposure catego-
ries, which is closely linked to the exposure 
scenario concept of REACH, has been devel-
oped by the following national competent au-
thorities of Germany: the Federal Environ-
mental Agency (UBA), the Federal Institute for 
Risk Assessment (BfR) and the Federal Insti-
tute for Occupational Safety and Health 
(FIOSH). Quantitative exposure estimates and 
consideration of branch-specific elements are 
intrinsic to this system.  

Recommendations  
Exposure scenarios as described in Annex I of the 
REACH proposal are a helpful and necessary ap-
proach for the chemical safety assessment. The 
following recommendations are provided so that 
they can be developed into a successful tool appli-
cable to different actors in the supply chains:  

Standardisation: There is concern that a myr-
iad of complicated site-specific exposure sce-
narios would have to be generated. This is not 
required by REACH. It is possible to develop 
broad standard exposure scenarios, together 
with the actors of supply chains, which can en-
compass many individual applications of 
chemicals.  
Use and exposure categories: The REACH 
proposal is flexible enough to allow for the in-
troduction of categories for similar uses and 
similar exposure situations within the exposure 
scenario concept. These categories should be 
developed. They have to be broad enough to 
cover typical applications, and detailed enough 
to reflect use and branch-specific exposure 
situations and to deliver the necessary transpar-
ency on the use of chemicals in general. 
Responsibility: Quantitative assessments of the 
expected exposure for identified uses (in a 
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standardised manner) belong to the responsi-
bilities of manufacturers and importers. This 
responsibility should not be delegated to down-
stream users.  

The present state of discussion is documented in the 
report from the workshop held in Arona, January 
2005 (CEC 2005, p. 7ff and p. 36ff). Guidance on 
finding existing exposure data and prototypes of 
standard exposure scenarios (including IT tools) as 
well as basic toolboxes for exposure assessments 
are in development.  

Standard assessments: It cannot be expected 
that manufacturers (and importers) evaluate the 
whole range of individual uses of their chemi-
cals. They should be able to perform and com-
municate exposure assessments for the identi-
fied uses of their chemicals under standard ap-
plication conditions (as described in emission 
scenario documents or in the technical data 
sheets of the manufacturer).  

• 

• 

• 

• 

• 

CEC 2001, Commission of the European Communities (CEC) 2003: Strategy 
for a future Chemicals Policy: White Paper, COM (2001) 88 final 

CEC 2003, Commission of the European Communities (CEC): Proposal for a 
regulation of the European Parliament and of the Council concerning the 
Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH), 
 http://europa.eu.int/comm/environment /chemicals/whitepaper.htm  

CEC 2004, Commission of the European Communities (CEC); The REACH 
Proposal. Process description. Result of the Reach Implementation Pro-
ject 1 (RIP 1), 2004 

Duty of the downstream users: It remains an 
important task for downstream users to check 
whether their individual uses are covered by 
the exposure scenarios provided in the safety 
data sheets of their suppliers. In this respect, 
supporting tools are necessary, too. 

CEC 2005, Commission of the European Communities (CEC); Planning for 
the operation of key elements of REACH: registration, evaluation and 
restrictions. Report of the workshop held under the auspices of the com-
mission-working group on the practical preparations for REACH. Arona, 
24th-25th January 2005. European Chemical Bureau, DG JRC, Institute 
for Health and Consumer Protection, Ispra 2005 

Bunke et al. 2002, Bunke, D.; Ebinger, F.; Jäger, I.; Schneider, K. (2002): 
White Paper for the Reform of Chemicals Policy: From Concept to Imple-
mentation. Requirements, Experiences and Perspectives in Relation to 
Information Flow. Documentation of the Project “Product Chain Chemicals 
Policy”. VCI / Öko-Institut 2002 

Use of existing data: Exposure assessment 
constitutes a crucial element of an appropriate 
risk assessment of chemicals. A slew of infor-
mation on branch-specific emissions and expo-
sures is available (e.g. in the OECD Emission 
Scenario Documents) which can be deployed to  

Bunke, Rühl und Harms 2005, Bunke, D.; Harms, W.; Rühl, R.: Expositions-
szenarien nach REACH – Aufbau, Möglichkeiten der Standardisierung 
und Erfahrungen aus dem Arbeitsschutz. Umweltwissenschaften und 
Schadstoff-Forschung (UWSF), 17 (2), 106 – 114, 2005  simplify these tasks. Nover und Hippe 2004, Nover, H.; Hippe, D.; Planspiel zur neuen EU-
Chemikalienpolitik (REACH) in NRW. In: Friege, H. (Hrsg.), EU Chemika-
lienpolitik. Umweltwissenschaften und Schadstoff-Forschung (UWSF), 16 
(2), 134 – 139, 2004 

6 

7 

Additional remarks 
A prototype of a standard exposure scenario 
has been developed for the textile finishing in-
dustry, together with actors of the textile chain 
of the NRW project (a project of the German 
Federal Environmental Agency, Berlin; con-
tact: birgit.mueller@uba.de, 
ulrike.frank@oeko.de). Similar tools should be 
developed for other branches.  

ARGE 2004, Testing REACH in practice. Results of a Simulation in North 
Rhine-Westphalia (Germany)  
.http:/www.munlv.nrw /sites/arbeitsbereiche/immission/chemiepolitik-
nrw.htm  
http:/www.europa.nrw.de/themen/chemikalienpolitik/index.html 

Abstract 
Safe management of chemical requires an assess-
ment of their conditions of use. Exposure scenarios 
describe conditions of use and are a key element of 
the REACH proposal. 

• 

                                                          

A guidance tool for finding the proper emission 
scenario data (including stand-alone IT tools) is 
under development in the ESD Matrix Project 
of the German Federal Environmental Agency, 
Berlin (contact: silke.mueller@uba.de). 

Standardised exposure scenarios can cover a broad 
range of applications – they are in line with the 
protection of confidential business information.  

References Grouping similar uses and similar exposure situa-
tions together (using “categories”) should supple-
ment the exposure scenario approach. Use catego-
ries and exposure categories have to be broad 
enough to encompass typical applications and de-
tailed enough to reflect use- and branch-specific 
exposure situations as well as to deliver the neces-
sary transparency on the use of chemicals in soci-
ety.  

The general method of exposure assessment is de-
scribed within the REACH proposal in Annex I 
(CEC 2003), chap. 5, pp. 15-17). Important expla-
nations are provided in the RIP1- document (RIP-1 
(CEC 2004), chap. 3.4.2.2, pp. 28–30). Further 
specific guidance on how to develop exposure sce-
narios and how to communicate these down the 
supply chain will be cultivated within the Reach 
Implementation Project (RIP) 3.2.8  

Responsibility for the exposure assessment of iden-
tified uses should not be delegated by the manufac-
turer/importer to downstream users. 

 
8  For an overview of the RIP-projects, see http://ecb.jrc.it/REACH/. 
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