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GIZ Chemical Management Toolkit in 
brief 
 
The GIZ Chemical Management Toolkit refers 
to a number of practical measures that enter-
prises can undertake on their own to implement 
practical and successful chemical management 
in their operations. This toolkit is primarily 
meant as a ready reference and guidance for 
managers, supervisors as well as workers in-
volved in the various aspects of properly man-
aging chemicals in an enterprise. 
The implementation of the different elements 
of the toolkit, with links to the management of 
production, environmental health and safety 
and organizational improvements, will allow the 
enterprises to improve their productivity and 
reduce costs through an improved use of chem-
icals. In addition, the enterprises will benefit 
from organizational improvements -as the im-
plementation of chemical management ele-
ments helps to establish means for better inter-
nal communication and to set clear responsibili-
ties as well as laying the foundation for the im-
plementation of certified management systems 
for quality, environment and health & safety. 
Implementing the chemical management will 
improve the enterprisesõ workplace safety and 
environmental performance by addressing is-
sues of safe handling and disposal of chemicals 
throughout the enterprises.  
Being in line with international conventions and 
recommendations (such as ILO 170 on Safe 
Use of Chemicals at Work), which in turn form 
the basis of many national legislations and 
common codes of conduct, the implementation 
of the practical GIZ Chemical Management 
approach allows the enterprises to strive for 
compliance with the respective national legal 
requirements as well as for meeting customer 
requirements with regard to the sound handling 
of chemicals.  
In order not to òoverstrainó the enterprises 
financially and technically, the GIZ Chemical 
Management toolkit guides the enterprises 
through a step-to-step approach towards 
achieving sound chemicals management. Some 
enterprises may have several of the chemical 
management elements already in place. Such 
enterprises can use the guide to evaluate the 
existing elements for possible gaps and scope 
for improvement.  

The first step focuses on getting a clear picture 
of the processes in the enterprise as well as the 
different chemicals used therein. This includes 
the elaboration of a detailed chemical invento-
ry. With the help of this inventory, the enter-
prise will be able to get a full picture of the 
situation with regard to the use and flow of 
chemicals within the operations, while identify-
ing redundant products, unknown substances, 
expired chemicals or very hazardous substanc-
es.  
Based on the inventory, the enterprise will be 
able to apply a simple assessment tool to identi-
fy hazardous chemicals and categorize these by 
their level of hazard so as to allow for a priori-
tization of possible follow-up action. 
As a second step, the toolkit will guide the en-
terprise towards identifying critical areas and 
situations with regard to the handling of chemi-
cals and cost savings as well as to decide on the 
proper controls and intervention methods to 
address these areas and situations. This step 
also includes the elaboration of action plans 
based on clear and verifiable goals, which allow 
the enterprise to easily implement and monitor 
the progress of improvement measures, for 
example technical controls, organizational 
changes and training. The third step focuses on 
the implementation of measures, which will 
allow the enterprises to launch into a continu-
ous improvement of chemical management, 
planning, implementing and evaluating actions, 
communicating and rewarding results, monitor-
ing results and establishing new targets. The 
toolkit looks at both the safe handling of chem-
icals and the disposal of chemicals, particularly 
hazardous ones, in the enterprise. 
To further support the gradual implementation 
of the approach, the GIZ Chemical Manage-
ment Toolkit provides readily usable tools and 
references (in form of handouts) for each step, 
such as input-output analyses of production 
processes, using safety data sheets, doing risk 
assessments and identification of recommended 
and assessing existing control approaches 
(based on the ILO control banding principles), 
and systematically planning, monitoring and 
documenting improvement measures. 
Enterprises have the option of either applying 
the toolkit on their own or seeking initial sup-
port from an external trainer/advisor, who acts 
as a guide and coach to the enterprise company 
throughout the step-by-step implementation, 
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enabling the enterprises to continue to apply 
the GIZ Chemical Management Toolkit on 
their own thereafter. Smaller companies, partic-
ularly if they are located in close geographical 
vicinity (e.g. in industrial clusters or estates); 
can also consider a group training/guidance 
approach. Such training is organized in the 
form of several short training sessions, spread 
out over a period of about six months.  

Each training session combines case-based 
learning to familiarize the participants with the 
individual tools, followed by the practical appli-
cation of these tools in the respective compa-
nies under the guidance of the trainer(s). Each 
session consists of 1 ð 1 ½ days training in a 
class-room settings and 1 ½ - 2 days application 
in the company. However, the modular ap-
proach allows a flexible adaptation of the times 
to suit the participating companies (e.g. evening 
sessions, weekend sessions). 
The approaches and concepts presented here 
have already been implemented successfully in 
enterprises in Indonesia, India, Bangladesh, 
Vietnam, Egypt, Morocco, South Africa, Chile 
and Colombia. 
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Going into action 
 
You will now take the first steps towards 
chemical management in your company and 
start creating the fundament for your chemi-
cal management system. During these steps 
you will find answers to questions such as 
 

¶ What chemicals do I use in my compa-
ny? 

¶ Where are these chemicals present and 
used? 

¶ Which of these chemicals are hazard-
ous? 

¶ How may these hazardous chemicals 
affect me/other workers? 

¶ How do I get more information about 
these chemicals? 

¶ Are there any areas for immediate im-
provement? 

¶ Where can I save money from im-
proved handling of chemicals? 

Index 

What steps are involved? 
 
To answer these questions and create the 
fundament for the chemical management, 
we suggest that you will go through all of 
the following steps:  
 

Step  Activities 

Step 1 Understand and review the 
situation in your company 
and systematically identify 
and document all chemical 
substances stored and in use 
in your enterprise 

 

¶ Conduct a material flow analysis  

¶ Identify and quantify the most important Non-
Product-Outputs (NPOs) in your factory, with 
special focus on chemicals used 

¶ Identify areas, which may need immediate atten-
ǘƛƻƴ όάƘƻǘ ǎǇƻǘǎέύ ŀƴŘ ǘŀƪŜ ŎƻǊǊŜŎǘƛǾŜ ŀŎǘƛƻƴ 

¶ Document your findings in such a way as to allow 
your colleagues and workers to participate in the 
process 

¶ Identify the chemicals stored and in use in the 
different parts of your enterprise 

¶ Explore which information is already available on 
these chemicals and what might be missing 

¶ Collect missing information on chemicals 

Step 2 Identify and assess the haz-
ards and risks of the different 
chemicals  

¶ Categorize the chemicals identified by type of 
their hazard(s) 

¶ Collect and analyze information on how the 
chemicals are used in your enterprise 

¶ Assess the hazard and risks 

¶ Consolidate your chemical inventory 

Step 3 Create a structured infor-
mation base in form of a 
chemical inventory   

¶ Enter the data in the form of a standardized for-
mat 

¶ Complement the documentation, adding missing 
safety data sheets 

¶ Develop procedure(s) for updating and maintain-
ing the chemical inventory   

¶ Identify hazard groups and recommended control 
approaches 
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Index 

What you will get out of this module 
 

At the end of these first steps your company 
will have 

R a documentation of processes and 
material flows in your factory, indi-
cating various non-product outputs 
(as possible starting points for  im-
provement) 

R a comprehensive inventory of the 
chemicals used and present in your 
company 

R a ready overview over the chemicals, 
categorized and classified by their 
hazards and severity of hazards 

R a list of areas for immediate im-
provement  

 
These results will form the first elements of 
your chemical management system, on the basis 
of which you can plan, implement and monitor 
specific improvements in your company.   
Having a good and comprehensive idea of the 
chemical substances, knowing their characteris-
tics, properties and hazards as well as under-
standing their flow in your company will allow 
you to assess the whole operating process and 
decide which improvement measures will help 
you to gain savings through the appropriate use 
of chemicals and reduce risks throughout your 
operation.  
 

 

PRACTICAL TIP 

u  
 

Often the information about chemicals 
present and in use in your company and 
data required to complete these steps 
may be scattered in small pieces around 
your company. The person or depart-
ment in charge of purchase may have 
certain information on the records, your 
laboratory staff will have other data 
stored, your production manager will 
know something about the chemicals in 
use, the person/department in charge of 
environmental, health and safety issues 
may need different information about 
the same chemicals, only the accountant 
can give you the latest data on con-
sumption and costs. In the course of 
setting up a chemical management sys-
tem you will realize that all these scat-
tered pieces of information will be im-
portant and helpful. Contact these per-
sons or try involving them into the pro-
cess from the very beginning  

 

Index 

What can you do with the chemical 
inventory? 
 

Once you have established the chemical inven-
tory in your company, you can 
 

(1) Improve the management of chemi-
cal stocks in your company. 
 
Experience from the industry shows that good 
and efficient management of stocks is a major 
source of cost savings.  Keeping stocks often 
requires space and binds working capital.  The 
chemical inventory will allow you to  
 

¶ Easily keep the inventory of chemicals 
in your company up-to-date 

¶ Identify near-expiry or expired chemicals 
and reduce losses due to the expiry of 
stored substances (over-stock) or of poor 
quality products because of using expired 
input chemicals  

¶ Identify redundant products (i.e. dif-
ferent chemicals being used for the 
same purpose); less material is wasted / 

A comprehensive inventory and a detailed 

flow chart of the process are very important 

preliminary steps for doing chemical man-

agement 
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lost by having fewer containers in use 
(open) at the same time 

¶ Identify unknown substances, which only 
take up storage space and dispose of 
them properly. 

(2) Enhance the general awareness and 
knowledge about the chemicals in your 
company 
 
During the implementation of these steps in 
this module you will collect and systematically 
document further data on the chemicals used in 
your company in the chemical inventory. The 
chemical inventory will allow you to 
 

¶ Clearly identify hazardous and non-
hazardous chemicals 

¶ Update the hazard and risk database on 
chemicals 

¶ Better differentiate between the types of 
hazards e.g. physical (flammability, explo-
sivity), health (carcinogenicity, toxic to re-
production) and environmental (bio ac-
cumulative, persistency, eco toxicity) 
of the chemicals, using different in-
house and external sources of infor-
mation. This in turn will help you to 
gain a better understanding of what 
may be required to minimize the ex-
posure to hazardous chemicals in the 
workplace, or reduce the risk and losses 
from inadequate storage, their impact on 
the environment as well as to take steps 
towards preparing for a proper response 
to possible emergencies involving these 
chemicals.  

¶ Use a simple and standardized procedure 
for assessing the hazard and risks of 
chemicals and identify priority areas of ac-
tion such as replacing hazardous with less 
hazardous input chemicals 

  

Avoid incidents and accidents due to una-

wareness and lack of knowledge 

 

(3) Communicating your performance 
 
The better knowledge base on the chemicals 
in use will allow you to be more aware of 
banned or restricted chemicals that customers 
in international markets will not accept, and 
make necessary adjustments and thus en-
hancing competitiveness. This will also reduce 
the chance of your products getting rejected 
because of failing to meet certain buyer re-
quirements (which often specify chemicals 
that should not be used). At the same time, 
you can use these documents and records to 
easily respond to inquiries from customers or 
authorities with regard to the use and avoidance 
of banned or restricted chemicals.  

Once a comprehensive chemical invento-

ry is completed, it can be used as a 

benchmark for making improvements on 

a continual basis! 

 

(4) Start managing your risks 
 
Only after you have collected and document-
ed all the relevant information in an invento-
ry sheet or similar form this will become a 
powerful risk management instrument that 
will allow you to minimize or completely 
avoid your risks on-site. 
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Understand and review the situation in 
your company 
 

Activities 
 

1. Conduct a material flow analysis  

2. Identify and quantify the most im-
portant Non-Product-Outputs (NPOs) 
in your factory, with special focus on 
chemicals used 

3. Document your findings in such a way 
to allow your colleagues and workers to 
participate in the process 

4. Identify the chemicals stored and in use 
in the different parts of your enterprise 

5. Explore which information is already 
available on these chemicals and what 
might be missing 

6. Collect missing information on chemi-
cals 

 
Index 

Increase resource efficiency/Analyze 
material flows and identify non-
product outputs in your company 
 

Understanding material flows (particularly of 
chemicals) in your enterprise and identifying 
potential non-product outputs will help you to 
also discover various cost saving areas in your 
company.  
When we look at the production in our compa-
ny, we usually focus on the final product. This 
is not surprising as it is this product we want to 
sell and get a good price for. At the same time, 
we may overlook the fact that many inputs, 
which we use to produce this product, do not 
end up in the final product and end up as 
waste, either in solid or liquid form, dissolved 
in waste water or as air emissions.  
By looking at the non-product outputs (NPOs), 
for all the inputs which do not end up in the 
final product, you will be able to see your pro-
duction from a different perspective. Most 
NPOs are indeed waste and emissions, which 
will negatively affect your companyõs profits. 
The identification of NPOs will help you to 
set priorities for which problems to solve 
first. The systematic approach of doing so 
will allow you to compile existing data while 

at the same time bringing the necessities to 
your attention. For these steps, this toolkit will 
show possible ways of doing and how to doc-
ument your findings, so others in the company 
can benefit from this information and can get 
involved.  This step may involve discussions 
with representatives from different production 
areas, visits to the site and reviews of existing 
documents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To identify these potentials for saving and im-
provement you can start by drawing a flow 
diagram of the production in your company, 
which will help you to understand where the 
main processes and material streams occur and 
where you can look for NPOs. The flow dia-
gram shows the inputs e.g. raw materials, auxil-
iary materials (e.g. chemicals), water, energy and 
other inputs as well as the intermediate prod-
ucts and non-product outputs (NPOs) of at 
least the main production process (see flow 
diagram sample in figure 2).  
When preparing the flow diagram, do not for-
get to indicate storage and transfer activities in 
the diagram as well. You can still further refine 
the streams later on, for example by breaking 
down raw materials into further categories such 
as more specific raw materials, chemical groups 
or individual substances, auxiliary material, etc.  
 

PRACTICAL TIP 
 
u  
 

It is always beneficial to involve other 
people in your company in preparing 
or reviewing the flow diagram, bring-
ing together a wide scope of experi-
ence and knowledge or verifying the 

Figure 1 ï Simplified flow of inputs 
and products in an enterprise 



 

11 

 

same with a site visit  

To check whether your flow chart contains 
all relevant information, ask yourself the 
following questions:  
 

¶ Can/Do you recognize the sources of your 
non-product outputs? 

¶ Have all important inputs in each produc-
tion process been considered? 

¶ Have all intermediary products been identi-
fied? 

¶ Have you been able to quantify inputs and 
outputs? 

¶ Can you clearly assign costs to the different 
NPOs? 

¶ Are there any information gaps, for which 
you may need to collect further infor-
mation? 

There are several different methods and ways 
of preparing such a flow diagram. Whatever 
method you finally decide to use, make sure 
that you are able to identify a large variety of 
NPOs.  
Typically, you will find NPOs with regard to 
electricity, heat/steam, process water, raw ma-
terials and chemicals inputs. For the purpose of 
chemical management we will focus on the 
chemical inputs and non-product outputs only. 
 
Index 

Identify areas which may need imme-
diate attention (ñhot spotsò) 
 
Some owners/managers of companies that 
have given little attention to chemical manage-
ment have told us that they need to see the 
short-term benefits of such efforts before they 
would be convinced of the merits to invest time 
and effort in establishing chemical manage-
ment. For such reasons, the identification of 
òhot spotsó can be a practical first step for im-
proving the handling of chemicals in your op-
eration. This can easily be combined with the 
activities described in steps 1 or 2. 

Figure 2 - Sample flow diagram of a T-
shirt production process. NPOs are in 

red, inputs in blue and products in green 
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òHot spotsó are areas where you may observe  
 
(1) Obvious economic losses due to inefficient 
storage, handling, use and/or disposal of chemi-
cals and where immediate improved practices 
could lead to cost saving and/or  
 
(2) Immediate risks for workersõ health and safe-
ty and/or the environment linked to the handling 
of chemicals and where potential harm to the 
workers and/or environment can be reduced. 
 
Look specifically at how chemicals are being 
treated in the production flow, involving pur-
chase, storage, handling and processing with the 
aim of spotting inefficiencies, wastage, losses and 
risks. Identifying such òhot spotsó will not only 
allow you to initiate first improvements but will 
also help you to sensitize your colleagues and/or 
workers to chemical management. This will set 
the path towards a more systematic approach for 
chemical management, which leads to a change 
in company culture and helps to move towards a 
process of continual improvement, not only in 
the area of chemicals. 
 

 
PRACTICAL TIP 
 

u  

 

For the walk-through for identifying 
hot spots, 

¶ Team up with colleagues and co-
workers and conduct the walk-
through as a team ð two pairs of 
eyes see more than one 

¶ Do not only rely on your own ob-
servations but involve workers and 
clarify the situation on-site 

 

Identifying and dealing with ñhot 
spotsò 
 

1. Prepare or take an existing 
ground plan of your compa-
ny, showing the internal lay-
out as well as parts of the 
close outside area. Mark the 
section, departments, pro-
cesses where chemical sub-
stances are stored and/or 
used. It helps to go to the 
different areas and verify the 
information on the spot, 
involving the staff at site. 
Important:  Do not forget 
in-house disposal areas, 
waste yards or areas for 
waste water containing 
chemicals! 

Example 
of ground 
plan in 
figure 3 

2. With your drawn ground 
plan, conduct a walk-through 
of your entire operation, 
following the flow of chemi-
cals through the different 
steps of purchasing, delivery, 
storage, handling, processing 
and disposal 

 

3. Write down you observa-
tions on a separate work-
sheet noting all situations 
where you see òhot spotsó. 
Also mark these in you 
ground plan 

Sample 
worksheet 

Reference 
list ð Walk-
through 
HO No 
18b 

4. Review your findings & initi-
ate corrective action (see 
sample action plan). Donõt 
forget to monitor & follow-
up  

Sample 
Action 
Plan see fig 
4 
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You can use your ground plan to add additional 
information or details (e.g. marking hot spots 
with an X) ð also think about preparing addition-
al plans only showing specific parts, sections or 
processes in your company. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 3 - Sample ground plant 
of a textile manufacturing com-

pany 

Figure 4 ï sample of an action 
plan for hot spots 
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Index 

Identify and document all chemical 
substances stored and in use in your 
enterprise 
 
You can already start this step parallel to the pre-
vious activities. While gathering information 
about the material flows, NPOs and òhot spotsó 
you can collect information on different  
chemicals used or present in the different parts 
or production steps of your company. The sys-
tematic identification of all chemicals will allow 
you to establish a standard inventory, based on 
which you will be able to carry out a risk as-
sessment of each chemical present in the com-
pany and rank the chemicals according to their 
hazard potential. Having compiled all the in-
formation required in these steps, you can then 
manage losses and risks, thus improving your 
companyõs performance. 
To create a chemical inventory, first investigate 
what information already exists within your 
company regarding chemicals present and used, 
for example purchase orders and records, stock 
control cards, production plans. This documenta-
tion provides a good starting point. Also take a 
look at the flow diagram and ground plan to 
compare or complement the information on the 
chemicals in your company. 
 

PRACTICAL TIP 
 

u  

 

Be aware that chemicals can be: 

 

¶ Individual substances or mixtures 
(formulations), which can be released 
as vapors during the handling of 
formulations or products 

¶ Generated during work activities 
(e.g. dust, fumes from welding) or as 
result of chemical reactions 

¶ Used as auxiliaries (e.g. fats, liquors, 
dyes, paints, adhesives) 

¶ Used for other purposes than pro-
duction, such as for cleaning work-
places and maintaining   machinery 
(e.g. detergents, disinfectants, sol-
vents, oils, greases) 

¶ Found in final products (e.g. leather, 
textiles, panels, bricks, etc.) 

Review the different sources of information on 
the chemicals in your company (e.g. purchase 
orders, production lists) and start preparing a 
chemical substances list, adding those you have 
found during the walk-through. There is no spe-
cific format for how to prepare the list, but we 
suggest that you use the sample format as shown 
in figure 8. This format of an inventory list will 
allow you to compile the information and data 
which you collect during the next steps into one 
single list.  

At this point you will already be able to indicate 
the name of the chemicals as stated on its con-
tainer or packaging (or as referred to in your 
company) as well as the place where chemicals 
and their waste can be found in your company 
(e.g. process, department, and store).  

As a good practice, every chemical substance 
should be clearly and easily identifiable, for ex-
ample by clearly understandable labels on the 
container or packaging. This also applies for con-
tainers which are used for temporary storage, 
such as for mixing or in-house transport. 
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PRACTICAL TIP 
 

u  

 

You may come across chemical sub-
stances that you cannot identify imme-
diately. Assign a temporary name (e.g. 
Unknown 1, Unknown 2) to these 
substances in your inventory table. 
Write this temporarily assigned name 
on a tag, and attach the tag to the 
chemical container in the factory to 
allow for follow-up at a later stage. Be 
sure to specify in the map the physical 
location of these substances within the 
factory. Quite often somebody in your 
company may know the òunknownó 
chemical. If not, you may have to ana-
lyze the chemical, so as to find out how 
the chemical needs to be disposed of, if 
it is not of further use to your company 

 
Figure 5: Label also unknown chemi-
cals in your company during your in-

ventory activities (Source ILO) 

Index 

Identify and assess the health 
hazards and risks of the dif-
ferent chemicals in use 
 

Activities  
 

1. Categorize the chemicals identified by 
type of their hazard(s) 

2. Collect and analyze information on how 
the chemicals are used in your enterprise 

3. Assess the hazards and risks 

4. Consolidate your chemical inventory 

5. Determine the recommended control 
approach 

6 Segregate hazardous from non hazardous 
waste 

At this point, you have already completed a 
substantive part in the preparation of the chem-
ical inventory. You know which chemicals are 
present in your company and where these can 
be found. You may also have identified first 
points for improvement already such as in 
terms of ensuring systematic labeling of chemi-
cal containers or clarifying on unknown chemi-
cals. 
Index 

Categorize your chemicals by type of 
their hazard 

Not all of the chemical substances which you 
have identified have to be hazardous. Hazard-
ous chemicals are defined as chemicals which 
have an inherent property to cause harm either 
to humans or the environment and/or cause 
damage through fire, explosion or through cor-
rosivity or toxicity. These usually require special 
procedures for safe handling. 
As the data on hazard/safety of the chemical 
represents key information for proceeding with 
the assessment and management of chemical 
risks, do not proceed unless you have obtained 
and documented this information. Getting such 
reliable information may sometimes be very 
tricky, but there are several sources of infor-
mation. 
Index 

Use different sources of information on 
chemical hazards 
Index 

1. Labels, markings, pictograms or oth-
er indications on the chemical contain-
ers 
 
As per international practice and recom-
mendation, chemical containers and packaging 
should allow for clear identification of chemical 
substances. The manufacturer should also indi-
cate whether the substance you use may be haz-
ardous and may pose a risk, if exposed to 
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humans or the environment or accidentally 
released. For these purpose different interna-
tionally standardized labels, markings, sym-
bols, risk-phrases or hazard statements are 
commonly used by chemical manufacturers and 
suppliers.  
 
 To read more about common  

 
Symbols used in labeling hazardous 
substances in the EU  
 
 
and about GHS pictograms read: 
 
Pictograms used according to GHS 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: No chemical container or 
packaging in your company should be 

without a label 

 

 

 

In addition to symbols and pictograms, markings 
and labels may also contain various abbreviations 
such as risk or safety phrases. Risk Phrases (R-
Phrases) refer to a system of standardized abbre-
viations and number coding for describing risks 
associated with chemicals; safety phrases (S-
Phrases) are similarly structured but describe 
recommended safety measures. The system of R- 
and S-phrases has been developed and imple-
mented in the European Union.  

In the European Union the R- and S-phrases will 
gradually (until 2015) be replaced by hazard (H) 
and precautionary (P) statements in line with the 
Globally Harmonized System (GHS) for classifi-
cation and labeling of chemicals. 

See figure 7a below for an example of an 
EU /  EC label and figure 7b for one of an EU-
GHS label.  
  

Remember 

Ensure proper labeling of chemicals that 
are stored and used in your operation is a 
critical aspect for achieving optimal use 
and determining the steps to be taken in 
case of accident or emergency 
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To learn more about codes of R-Phrase, 
go to 

 Overview of R- and S- Phrases  

To read more about H statements go to  

GHS hazard and precautionary 
statements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Index 

2. Safety data sheets 

A chemical safety data sheet (SDS), formerly also 
known as material safety data sheets (MSDS), is a 
document which lists the properties of a particular 
chemical substance or mixture. These sheets are a 
widely used system for cataloguing information 
on chemicals, chemical compounds, and chemi-
cal mixtures and provide information such as 

Figure 7a EU label 

Figure 7b GHS label 
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potential hazards associated with a particular 
material or product and instructions for the safe 
use.  

The safety data sheets are a ready reference and 
guideline for you, your workers and emergency 
personnel on how to handle or work with that 
substance in a safe manner. These also  include 
information on physical data (melting point, boil-
ing point, vapor pressure, flash point, etc.), phys-
ical state (liquid, powder, pellet, gas) toxicity, 
health effects, first aid, reactivity, recommenda-
tions for storage and disposal, protective equip-
ment to be used with this specific chemical, and 
spill-handling procedures in case of accidents.  

The formats of these sheets can vary from source 
to source within a country depending on national 
requirements. As in the case of labels and mark-
ings, there is a move towards standardizing the 
different chemical safety data sheets (SDS) in line 
with the Globally Harmonized System (GHS) for 
classification and labeling of chemicals. 

In many countries, e.g. EU, USA, chemical man-
ufacturers or suppliers are required by law to 
provide safety data sheets for chemicals along 
with the chemicals. Ask your chemical supplier 
to always include this information when deliver-
ing the chemical to you or to provide you with 
the latest version of the safety data sheet.  
To learn more about structure and content of a 
safety data sheet, go to: 
 

Overview of Safety Data Sheet con-
tent and structure and how to use 
the information 

 

 
Index 

3. Useful internet resources  
 

In addition, you find useful information on 
chemicals on the internet. For example, check 
with sites such as   
 

¶ SIRI 
MSDS In-
dex 

www.hazard.com/msds/ind
ex.php 

¶ MSDS 
Solution 
Centers 

www.msds.com/ 

¶ NIOSH/
WHO 
(multilin-
gual safety 
cards) 

www.cdc.gov/niosh/ipcs/ics
tart.html  

¶ Internet 
Resources 
for MSDS 

www.ilpi.com/msds/  

 
Or check the websites of your chemical supplier 
or respective chemical manufacturer. 
 

Read more about:  
 

International Chemical Safety Cards 
(ICSC) 
 
Pesticide Data Sheets (PDS) 
 
 
Oral and written instructions 

 
 

Remember 

In case you do not have information for 
each chemical in the form of a safety data 
sheet (SDS) or need further information, 
contact your chemical supplier  

 
PRACTICAL TIP 
 
u  
 

Make sure that all chemical containers 
are checked for proper labeling/ mark-
ing at the time of delivery or purchase. 
Include this as a specific requirement 
into your purchase orders   

 

Training of workers for understanding labels, 

handling chemicals safely and (what proce-

dure to do) if something goes wrong, is a 

crucial prerequisite for any progress in the 

proper handling of chemicals 

 

Review the information available and verify 
whether the specific chemical poses any physical 

http://www.hazard.com/msds/index.php
http://www.hazard.com/msds/index.php
http://www.msds.com/
http://www.cdc.gov/niosh/ipcs/icstart.html
http://www.cdc.gov/niosh/ipcs/icstart.html
http://www.ilpi.com/msds/
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(e.g. flammability, explosivity), chemical (corro-
siveness, reactivity), environmental and/or 
health/safety hazards. 

If so, enter the information into your inventory 

table. In the sample inventory table, see figure 8, 

you can either just tick the respective hazard (see 

column 6), and/or include an abbreviation (R-

phrase or H-statement code) or longer descrip-

tion of the hazard itself (in column 5).  

 
 
 
Quick guide to the sample inventory and 
control approach table as shown in fig 8 

 
 
 

Column 1 Area/process Indicates the location or part of your company where this chemical is 
used or stored. If the same chemical is used in several different plac-
es, add additional lines. 

Column 2 Name Enter the name of the chemical as it is known and used in your 
company. If you use a colloquial name, make sure that you use an 
additional reference which allows for outsiders to determine the 
chemical, for example a CAS Number (The Chemical Abstract Ser-
vice - CAS number is a unique standardized numeric identifier, des-
ignating only one specific chemical). 

Column 3 Price/Supplier Enter the price of the chemical e.g. 25 US$/kg and the name of the 
supplier 

Column 4 Safety Data 
Sheet 

If the safety data sheet is available in your company, indicate this in 
this field e.g. by òyesó or a tick mark. This allows you to verify 
whether the safety documentation for your chemicals is complete 
and/or where further information needs to be obtained. 

Column 5 R-phrases/ 
hazard state-
ments 

Enter the standardized abbreviations/codes for the different hazard 
types, which you can find in the safety data sheet (SDS). In Annex 2 
you can cross-check the meanings of each R-phraseõs code.  

Column 6 Hazard type You can use these columns for a general overview of hazards associ-
ated with the chemical. 

Column 7 Hazard group 
(inhalation) 

Using annex 4a, you can identify the hazard level of chemicals which 
you may be exposed to by inhalation. Once you have identified the 
hazard group, enter the letter code here.  Looking at this column, you 
will be able to immediately recognize the most hazardous chemicals 
in your company.   

Column 8 Hazard group 
(skin) 

Using information in annex 5a, you can identify the hazard level of 
chemicals which you may be exposed to by skin contact. Once you 
have identified the hazard group, enter the letter code here.  Looking 
at this column, you will be able to immediately recognize the most 
hazardous chemicals in your company.    

Column 9 Amount per 
batch/task 

Verify whether your company operates in batches or continuous pro-
cesses and check the usual amount of the chemical used per batch or 
day. If the quantities used vary on a day-by-day basis, take the largest 
quantity used in the course of a year.  
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Column 
10 

Dusti-
ness/volatility 

This characteristic of the chemical will allow you to determine how 
likely the substance is to be released into the ambient air of the 
workplace.  High dustiness (for solid chemicals) and volatility (for 
liquid chemicals) implies higher probability of exposure to this sub-
stance. 

Column  
11 

Quantity on 
skin 

It is important to differentiate between splashes on skin or immer-
sion of skin 

Column 
12 

Duration of 
exposure on 
skin 

It is important to differentiate below or over 15 minutes exposure 
per day 

Column 
13 

Control ap-
proach or con-
trol method 

Once you have completed the risk assessment process, you will be 
able to determine what kind of control method will be appropriate to 
contain the risk of the specific substance. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 

Area/ 
Process 

Name Price/  

Supplier 

 

SDS 
Yes/ 

No 

R-phrases/ 
Hazard 
statements 

Hazard type* Hazard 
group 

Inhala-
tion 

Hazard 
group 
skin 

Amount per 
batch/task  

Dustiness/ 
volatility 

Quantity 
on skin 

Duration 
of expo-
sure on 
skin 

Control ap-
proach 

P H  E 
Inhala-
tion 

Skin 
 

Dye 
kitchen 

Acetic 
Acid 

 Yes R 10, R35    C E 
8 l 

Medium 
Liquid 

Medium 

  

  

Dye 
kitchen 

C.l Basic 
Yellow 

 Yes 
R22, R41, 
R50/53 

   B - 7 kg Medium 
Liquid 

Medium 

  

  

Dye 
kitchen 

C.l Reac-
tive 

Black 5 
 Yes R42/43    C C 3kg Medium Solid Medium 

  

  

Printing 
2-

Naph-
thol 

 Yes R20/22 R50    B - 85 kg Medium 
Solid 
Low 

  

  

Printing 
Sodium 
Hydrox-

ide 
 Yes R35    C E 10 kg Medium 

Solid 
Low 

  

  

Storage Aniline  Yes 

R20/21/22 
R40, 

R48/23/24/2
5 

R50 

   D D 
10 l 

Remaining 
stock 

Liquid Low 

  

  

Yard 
Citric 
Acid 

 Yes R36/37/38    A - 
Medium 

250 g 
Solid 

Medium 

  

  

Printing 
Un-

known 1 
          

  
  

Storage 
Un-

known 2 
          

  
  

Figure 8 - Example of an inventory control table in a textile company (* P= physical, including 
flammability and explosivity, H= health, E= environment hazards) 
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Index 

Assess hazards and risks of chemicals in 
your company 
 

At this point you will have categorized the 
chemicals as being hazardous and non-
hazardous as well as having an overview over 
the prevalent types of hazard(s). Depending on 
the size of your company and the number of 
chemicals in use, this process will take about 
two to three weeks to complete.  
As a next step you look at the different overall 
categories of hazards and get further infor-
mation on how these chemicals may affect you 
or the environment. For example, in case of 
their potential effects on your health, you have 
to look at whether and how you are getting 
exposed to the chemical substances. 
 

Index 

Understand chemical exposure and toxic 
effects of chemicals 
 

Chemical Exposureõ is any work situation in 
which a chemical agent is present and a person 
comes into contact with this agent. Hazardous 
substances may enter the body through the 
lungs (inhalation), the skin (absorption) and / 
or the mouth or stomach (ingestion). Most 
commonly, we are exposed to chemicals 
through skin contact and inhalation. 
Different substances can cause harm in differ-
ent ways. Some chemicals are more hazardous 
and can cause more harm than others (for ex-
ample weak and strong acids). Exposure to 
some substances may result only in minor irrita-
tion of the skin, while others cause severe burns, 
greatly damage the respiratory system or even 
result in death. Some effects on your health 
appear immediately (e.g. acute toxicity: cya-
nide poisoning) while others may only become 
apparent after several years (e.g. chronic toxici-
ty: lung cancer caused by asbestos). 
Whether chemicals pose a higher risk than oth-
ers mainly depends on a combination of factors 
such as (1) how hazardous the chemical itself is, 
(2) what quantity is used or may be released, 
and (3) in which way or under which conditions 
the chemical is used or handled as well as how 
often and how long we might be exposed to the 
chemical. 

In many situations, we may be exposed to two 
or more chemicals at the same time. The com-
bined effect of this multiple chemical exposure 
may result in a graver effect on our body, for 
example due to a reaction of these chemicals in 
our body.   
 

Typical categories of how chemicals affect our 
body 

Causing irri-
tation 

Usually affecting skin (e.g. derma-
titis), eyes and respiratory tract 
(nose, throat, airways, inner lung, 
with symptoms such as coughing, 
shortness of breath, edema) 

Allergies Usually affecting skin (pimple) 
and respiratory tract (urge to 
cough) 

Lack of oxy-
gen (asphyxi-
ation) 

Interference with oxygenation of 
body due to low level of oxygen 
in breathing air or direct effect of 
chemical on bodyõs ability to 
transport oxygen 

Systemic poi-
soning 

Adverse responses induced by 
chemicals (e.g. liver injury, inter-
ference  with functioning of kid-
ney, impairment of the nervous 
system, sterility, miscarriages) 

Cancer Usually long-term exposure caus-
es uncontrolled growth of cells, 
resulting in cancerous tumors 

Damage to 
unborn fetus 

Interference with development of 
the normal fetus due to chemical 
exposure  

Toxic for re-
production  

Change in the genetic material due 
to exposure to chemicals 

Dusty lung Deposits of small dust particles in 
the inner lung gradually reducing 
the capability of the lungs to ab-
sorb oxygen, leading to shortness 
of breath and more severe im-
pairments of lung function  
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Source: ILO Safety and H ealth in the Use 
of Chemicals at Work 

Index 

Assess the health hazards and risks 
 
Using the proper information on potential risks 
will help you to diminish risk situations. If you 
assess your risks, then you can control and 
manage these better.  
You do not need to be a chemist to get all the 
right information you need for risk assessment. 
Your inventory table and the control banding 
methodology will support you. To identify 
which chemicals or situations you may have to 
look into as a priority basis, you can rank the 
chemicals according to their potential for caus-
ing harm. 

Control banding methodology 

In order to determine the potential of 
chemicals to cause health harm by inhala-
tion and skin contact, you can use the fol-
lowing three chemical risk assessment tools 

¶ COSHH1 ESSENTIALS, developed 
by the Health and Safety Executive 
(HSE) in the UK  

¶ ILO International Toolkit2 

¶ EMKG3 developed by the German Fed-
eral Institute for Occupational Safety 
and Health (BAuA). 

In these tools, chemical substances are catego-
rized in different hazard groups (A-E), depend-
ing on their potential for causing health harm as 
a first step to determine the appropriate control 
approach.  

                                                           
1 Control of Substances H azardous to Health (COSHH) 

Regulations see details at: 

http://www.hse.gov.uk/coshh/essentials/index.ht

m. The ILO Safe work Chemical control Toolkit and 

EMKG are based both on COSHH essentials 
2 http://www.ilo.org/legacy/english/protection/saf

ework/ctrl_banding/toolkit/icct/index.htm  
3 Easy to use workplace control scheme for hazardous 

substances (Einfaches Massnahmen Konzept Ge-

fahrenstoffe) see details at: 

http://www.baua.de/de/Themen -von-A-

Z/Gefahrstoffe/EMKG/EMKG.html  

Table 1 - Classification of Inhalation Hazard Groups A to E for chemicals caus-
ing harm when inhaled based on their links to certain R-Phrases as modified by 

BAuA, 2009 

http://www.hse.gov.uk/coshh/essentials/index.htm
http://www.hse.gov.uk/coshh/essentials/index.htm
http://www.ilo.org/legacy/english/protection/safework/ctrl_banding/toolkit/icct/index.htm
http://www.ilo.org/legacy/english/protection/safework/ctrl_banding/toolkit/icct/index.htm
http://www.baua.de/de/Themen-von-A-Z/Gefahrstoffe/EMKG/EMKG.html
http://www.baua.de/de/Themen-von-A-Z/Gefahrstoffe/EMKG/EMKG.html
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Inhalation hazards and risks 

¶ You can categorize the chemicals by their R-
Phrases or corresponding H-Statements into 
five hazard groups (inhalation). The po-
tential of causing harm when inhaled is de-
scribed with a letter from A to E. In this 
table A stands for the least hazardous and 
E for the most hazardous chemicals:  

 You can also determine these five 
inhalation hazard groups using H-
statement codes or occupational expo-
sure limits (OELs) 

 

Skin hazards and risks 

¶ In a similar way you can categorize chemi-
cals into five hazard groups (skin) as per 
their potential hazard of causing harm, if in 
contact or absorbed by the skin, again re-
ferring to the chemicalõs R-phrases or H-
statement. 

 

 

 

 

 

 

 

 

 

 

 

Table 2 - Classification of Skin Hazard 
Groups A to E for chemicals causing 

harm when absorbed is based on their 
links to certain R-Phrases, BAuA 2009 

 

 

 You can determine the five skin 
hazard groups using H statements 
also 

Once you have determined the hazard group of 
the chemicals for exposure by inhalation and 
skin contact, you can enter the letters of the 
hazard groups into the respective columns of 
your inventory table (see fig.8).  
By simply looking at these columns you will 
quickly be able to decide which chemicals you 
may need to pay specific attention to:  
 

In a ranking of letters from A to E, the 

last is considered the higher. The higher 

the letter of the hazard group, the more 

hazardous the chemical and the higher 

the priority to manage the risk 

 
Depending on the level of potential harm (high 
to low) of these inhalation and skin hazardous 
chemicals, different approaches to control will 
have to be chosen. Chemicals that have the 
potential to cause more serious harm to human 
health require a greater level of control than 
less harmful substances. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Find out how the chemical is used 

So far you have determined the hazard of the 
chemical, i.e. its intrinsic potential to cause 
harm. This also applies if this chemical be-
comes waste. The probability (or risk) of the 
chemical to cause harm to your health depends 
on whether you are exposed to it or not. With-
out exposure to the hazardous chemical there is 
no risk to your health. 
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To determine if a significant risk exists in your 
operation through the actual use or handling, 
you need to look at two factors: 

 

Factor 1 What quantity is used and/or 

handled? 

Factor 2 What is the chance that a person 

may get exposed to the chemical, 

either by inhalation or skin con-

tact?  

 
Factor 1: What amount of the sub-
stance is being used? 

In line with the HSE, ILO and BAUA tools, 
first you need to decide if the amount of the 
chemical that is used in each batch (or daily for 
continuous operations) is in solid or liquid 
form. Secondly you decide whether the amount 
in use over a period of time can be described as 
small, medium or large.  

Figure 9 can help you determine this based on 
the weight/volume of the substance and the 
form in which it is delivered or handled. 

 

 

 

 

 

 

 

 

 

Figure 9 - Determining the amounts of 
chemicals required for the production 

process 

 

If you are in doubt about the amount, 

choose the larger quantity 

 

The quantities in use may differ in the different 
processes and within a production step. For 
example:  

¶ A worker may transport a full bag or drum 
of chemicals from the store to the produc-
tion area. Then the same or another work-
er uses a small measuring cup to weigh or 
prepare the chemical for dosing. Thereaf-
ter, the chemical is being added to the pro-
cess, for example through a pump and 
pipe, or by pouring the chemical using a 
cup. 

 
 
 
 

 
 
 
PRACTICAL TIP 

 

 

 

 

 

 

 

 

Factor 2: What is the chance of a 
person getting exposed to the chem-
ical, either by inhalation or skin con-
tact? 

This question will be answered separately for 

chemicals depending on whether you are ex-

posed to it by inhalation or skin contact. 

u  

 

Depending on the production set-up 
and the product you make, you may 
not use the same quantity all the time. 
The amount may vary quite signifi-
cantly. In this case take a conservative 
approach and use the largest amount 
used at a time (batch) as your refer-
ence for the assessment   

In such a situation you will need to as-

sess the risk for the different situations 

or steps of handling the chemical sepa-

rately 
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Exposure by inhalation or by skin  
contact? 

 

u Inhalation Go to Section 1. 

u Skin contact Go to Section 2 

u Inhalation and 

skin contact 

Work through sec-

tion 1 and 2 in se-

quence 

 

Section 1: Chemicals exposed to 
through inhalation 

The physical form of a substance influences 
how likely it is to become airborne and reach 
your breathing zone. In this respect, you need 
to consider the level of dustiness for solid 
chemicals, and the level of volatility for liquid 
ones. As a rule of thumb, the more volatile or 
dusty the chemical is, the more likely it is that 
the chemical reach your breathing zone where 
you may inhale it. 

Solid or liquid chemical? 

 

u Is the chemical 

a solid one? 

Go to Subsection 

1.1 

u Is the chemical 

a liquid one? 

Go to Subsection 

1.2 

 

 
 
 
 
 
 
  

Dustiness Appearance 

LOW Pellet-like solids that do not break up. 

Little dust is noticed during use (e.g. PVC pellets, waxed flakes) 

MEDIUM  Crystalline. Granular solids 

Dust settles quickly (e.g. detergents) 

HIGH  Fine, light powders 

When used, dust clouds form and remain in the air for several minutes (e.g. cement 
dust, carbon black, chalk dust) 

1. 1. Determining the dustiness of sub-
stances 

Choose the description which characterizes 
the state of the chemical best. You can also 
find this information in the respective SDS 
(section 9) 
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For certain liquids instead of boiling point, va-
por pressure has to be considered. In the fol-
lowing box you can determine the range of 
volatility through vapor pressure: 
 

Volatility range Level of vapor pressure 

LOW Under 0,5kPa 

MEDIUM  0,5 ð 25 kPa 

HIGH  Over 25 kPa 

 

With the increase of the temperature in the area 
or process where the chemical is handled, the 
volatility of the chemical will increase as well. 
Use figure 10 to determine the volatility consid-
ering the boiling point of the substance and the 
operating temperature. 

First find the boiling point on the left side; then 
move to the right until you intersect the boiling 
point temperature with the respective operating 
temperature.  

 

PRACTICAL TIP 
 

u  If you are using a preparation made of 
two or more substances with different 
boiling points, use the lowest boiling 
point to determine the level of volatility   

 

 
  

Volatility  Boiling point  

LOW Boiling point above 150oC 

MEDIUM  Boiling point between 50°C and 
150oC 

HIGH  Boiling point below 50oC 

1. 2. Determining the volatility of substances 

Volatility refers to the ability of a liquid to turn 
in to a vapor and therefore get into the air. To 
determine the volatility of a liquid, you need to 
find its boiling point, which refer to the tempera-
ture at which a chemical substance gives of va-
pors. You should find this information in the 
respective safety data sheet. Alternatively you 
can contact your supplier. Compare if the boiling 
is low (above 150°C), medium or high. 



 
 

28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
  

Figure 10 ï Determining the volatility 
under different operating temperatures 

and 1 atmosphere 














































































































