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GHS (Globally Harmonized Systemof Classification 

and Labelling of Chemicals)

Objectives:

•This chapter will explain additional knowledge concerning the 

Globally Harmonized System of Classification and Labelling 

of Chemicals (GHS), a newly implemented system by United 

Nations.

•The detailed explanation about GHS including its Objective, 

Basic Principles, Key Elements will be explained.

•GHS Hazard Classification system which classify chemicals 

into 3 major hazards (physical/health/environmental hazards) will 

be discussed.

Chapter 5: Basic Understanding about GHS
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GHS (Globally Harmonized Systemof Classification 

and Labelling of Chemicals)

Objectives:

•GHS Hazard Communication will be highlighted in terms of 

both requirements on Labels and Safety Data Sheet (SDS).

•This chapter will also guide how the GHS will be applied 

together with the UN DG labels on packaging of chemicals as 

well as dangerous goods in terms of both single and combination 

packaging.  

•The concept of Chemical Risk Assessment and Management 

will be further elaborated how GHS will be concerned in the 

future.

Chapter 5: Basic Understanding about GHS
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GHS (Globally Harmonized Systemof Classification 

and Labelling of Chemicals)

Presentation Outline:

Why to implement GHS?

What is GHS? / Objective of GHS

GHS – The Purple Book

 The Scope of GHS

 Basic Principles of GHS

 Key Elements of GHS

 Hazard Classification under GHS 

(Physical/Health/Environmental Hazards)

 Building Block Approach under GHS

Chapter 5: Basic Understanding about GHS
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GHS (Globally Harmonized Systemof Classification 

and Labelling of Chemicals)

Presentation Outline:

 Hazard Communication under GHS

 GHS Labels

GHS Safety Data Sheet (SDS)

 Basic Concept about Risk Assessment

 Risk Assessment vs Risk Management

 Hazard Based vs Risk Based System

 Exposure Assessment

 GHS as a baseline of Chemical Management

Chapter 5: Basic Understanding about GHS



Sustainable Human Resource Development in logistics services 

for ASEAN Member States

Dangerous Goods Handling 7

Why to implement GHS?

Chapter 5: Basic Understanding about GHS

Different Hazard Classification

Lethal Dose /

Lethal Concentration
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Why to implement GHS?

Chapter 5: Basic Understanding about GHS

Different Hazard Classification
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Why to implement GHS?

Chapter 5: Basic Understanding about GHS

Different Hazard Communication
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Why to implement GHS?

Chapter 5: Basic Understanding about GHS

Different Hazard Communication
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What is GHS?

Chapter 5: Basic Understanding about GHS

A common and coherent approach

 To define and classify hazards

 To communicate information on labels 

and Safety Data Sheets (SDS)

Objective of GHS
 To enhance the protection of human 

health and the environment.
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GHS – The Purple Book

Chapter 5: Basic Understanding about GHS

Globally Harmonized System 

of Classification and Labelling

of Chemicals

GHS

“5th Revised Edition”

Issued year: 2013
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The Scope of GHS

Chapter 5: Basic Understanding about GHS

 Covers all hazardous chemical substances, dilute solutions 

and mixtures

 Pharmaceuticals, food additives, cosmetics and pesticide 

residues in food

• Not be covered at the point of intake

• Will be covered where workers may be exposed and 

in transport
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Basic Principles of GHS

Chapter 5: Basic Understanding about GHS

1. Hazard Classification

 1.1 Physical Hazards -> Hazard Classes x 16 -> Hazard Category

 1.2 Health Hazards -> Hazard Classes x 10

 1.3 Environmental Hazards -> Hazard Classes x 2

2. Hazard Communication

 2.1 Labels - Pictograms / Signal Words / Hazard Statements / 

Precautionary Statement

 2.2 SDS  Section 2<->3
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Key Elements of GHS

Chapter 5: Basic Understanding about GHS

Substances/Mixtures

Hazard Classification

Physical 
Hazards (16)

Health & Environmental 
Hazards (10 & 2)

Hazard Communication

Labels Safety Data Sheets
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Hazard Classification under GHS (3rd Revised Edition)

Chapter 5: Basic Understanding about GHS

2. Physical Hazards

2.1 Explosives Unstable 

Explosives Division 1.1 Division 1.2 Division 1.3 Division 1.4 Division 1.5 Division 1.6

2.2 Flammable gases Category 1 Category 2

2.3 Flammable aerosols Category 1 Category 2

2.4 Oxidizing gases Category 1

2.5 Gases under pressure Compressed gas Liquefied gas

Refigerated 

liquefied gas Dissolved gas

2.6 Flammable liquids Category 1 Category 2 Category 3 Category 4

2.7 Flammable solids Category 1 Category 2

2.8 Self-reactive substances and mixtures Type A Type B Type C Type D Type E Type F Type G

2.9 Pyrophoric liquids Category 1

2.10 Pyrophoric solids Category 1

2.11 Self-heating substances and mixtures Category 1 Category 2

2.12 Substances and mixtures which in 

contact with water emits flammable gases Category 1 Category 2 Category 3

2.13 Oxidizing liquids Category 1 Category 2 Category 3

2.14 Oxidizing solids Category 1 Category 2 Category 3

2.15 Organic peroxides Type A Type B Type C Type D Type E Type F Type G

2.16 Corrosive to metals Category 1

GHS Recommendation Hazard Classes
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Hazard Classification under GHS (3rd Revised Edition)

Chapter 5: Basic Understanding about GHS

3. Health Hazards

3.1 Acute Toxicity Category 1 Category 2 Category 3 Category 4 Category 5

3.2 Skin Corrosion/Irritation Category 1A Category 1B Category 1C Category 2 Category 3

3.3 Serious eye damage/eye irritation Category 1 Category 2A Category 2B

3.4 Respiratory or skin sensitization Category 1 Category 1A Category 1B

3.5 Germ cell mutagenicity Category 1A Category 1B Category 2

3.6 Carcinogenicity Category 1A Category 1B Category 2

3.7 Reproductive toxicity Category 1A Category 1B Category 2 Addtl Category 

(affects via 

lactation)

3.8 Specific target organ toxicity - Single 

exposure) Category 1 Category 2 Category 3

3.9 Specific target organ toxicity - 

Repeated exposure) Category 1 Category 2

3.10 Aspiration hazard Category 1 Category 2

4. Environmental Hazards

4.1 Hazardous to the aquatic environment

- Acute toxicity Category 1 Category 2 Category 3

- Chronic toxicity Category 1 Category 2 Category 3 Category 4

4.2 Hazardous to the ozone layer Category 1

GHS Recommendation Hazard Classes

GHS Recommendation Hazard Classes
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Building Block Approach under GHS

Chapter 5: Basic Understanding about GHS

 Countries are free to determine which of the building blocks will 

be applied in different parts of their systems.

• Hazard Classes are building blocks

• Within hazard classes, each hazard category can be seen as 

a building block:-

• The classification criteria (cut-off values/concentration 

limits) for adopted hazard categories should not be 

altered.

• When a hazard category is adopted, all the categories for 

higher hazard levels in that class must be adopted.
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Building Block Approach under GHS

Chapter 5: Basic Understanding about GHS



Sustainable Human Resource Development in logistics services 

for ASEAN Member States

Dangerous Goods Handling 20

Building Block Approach under GHS

Chapter 5: Basic Understanding about GHS
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Building Block Approach under GHS

Chapter 5: Basic Understanding about GHS
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Building Block Approach under GHS

Chapter 5: Basic Understanding about GHS

Source: Hiroshi Sano, Japan Chemical Database Ltd.
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

1. Labels

2. Safety Data
Sheets (SDS)
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Hazard Communication – Target Audience

Chapter 5: Basic Understanding about GHS

Workplace

Consumers

Transport

Emergency 
Responders

Labels PlacardsSDSs TREM cards

Remark: Use of SDSs in Transport & Emergency sectors are needed in case 
of emergency case and when technical knowledge may be required.
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

TREM Card 

(Transport Emergency Card)
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Elements of GHS Labels

 Pictograms

 Signal Words

 Hazard Statements

 Precautionary Statements

 Product Identifier

 Supplier Identification

 Supplemental Information
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Example of GHS Label
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Example of Label Elements – Acute Toxicity (Oral)

2. Signal words

1. Pictograms

3. Hazard 

Statements

Category 1 Category 2 Category 3 Category 4 Category 5

Danger

Fatal if 

swallowed

Danger

Fatal if 

swallowed

Danger

Toxic if 

swallowed

Warning

Harmful if

Swallowed

No Symbol

Warning

May be 

harmful if 

swallowed
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

GHS Symbols
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Hazard Communication – GHS Pictograms

Chapter 5: Basic Understanding about GHS

• Explosives

• Self-reactive substances

(Type A, B)

• Organic peroxides

(Type A,B)

• Gases under pressure

• Acute toxicity (Severe)

• Flammable substances

• Self-reactive substances

(Type B, C&D, E&F)

• Pyrophoric substances

• Self-heating substances

• Organic peroxides

• Corrosive to metal

• Skin corrosion

• Serious eye damage

• Acute toxicity 

• Skin irritation

• Eye irritation

• Sensitization (dermal)

• Target organ toxicity

• Ozone depleting substances

• Oxidizing gases

• Oxidizing liquids

• Oxidizing solids

• Sensitization     

(Respiratory)

• Mutagenicity

• Carcinogenicity

• Reproductive  toxicity

• Target organ toxicity

• Aspiration  hazard

• Environmental

toxicity

Remark: Competent authority may choose to use a black border for domestic use
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Hazard Communication – UNTDG Labels

Chapter 5: Basic Understanding about GHS
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Signal Words

(“Danger” or “Warning”)

 Used to emphasize hazard and to discriminate   

between hazard categories (level of hazards)

 e.g.  Acute toxicity category 1, 2, 3 will require “Danger”, 

category 4 will require “Warning”
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Hazard Statements

 A single harmonized hazard statement for each hazard category within 

each hazard class

Category 1

Category 2

Category 3

Category 4

e.g. Flammable liquid

Category 5

H224: Extremely flammable 
liquid & vapor

H225: Highly flammable 
liquid & vapor

H226: Flammable liquid & 
vapor

H227: Combustible liquid

e.g. Acute Toxicity (Oral)

H300: Fatal if swallowed

H300: Fatal if swallowed

H301: Toxic if swallowed

H302: Harmful if swallowed

H303: Maybe harmful if 
swallowed
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Hazard Statements

Under 2007 version, H-Code is used to signify the hazard 

statements.

 2 – Physical hazards

 3 – Health hazards

 4 – Environmental hazards
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Precautionary Statements

 GHS label should include appropriate precautionary information

 Precautionary statements are divided into five types:

(see: GHS Annex 3) 

1. General / 2. Prevention / 3. Response / 4. Storage / 5. Disposal

 Consideration should be given to select precautionary statements 

for each target audience (general public or industrial worker).
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Precautionary Statements
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Precautionary Statements

European Union (COUNCIL DIRECTIVE 92/58/EEC of 24 June 1992)
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Product Identifier

 Substances

Chemical identity (name as determined by IUPAC, ISO, CAS or 

technical name)

 Mixtures

Chemical identities of all ingredients contributing to acute  toxicity, 

skin or eye corrosion,  mutagenicity, carcinogenicity, reproductive 

toxicity,  skin or respiratory sensitization,  or target organ toxicity

 UN Proper Shipping Name & UN No. also to be used

when substances or mixtures are covered by UNTDG
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Supplier Identification

 The name address & telephone should be provided on the label

Supplemental Information

 Information on labels not harmonized under GHS but are important 

may be placed on the labels.

 Competent authority determines if additional information are needed

 Supplier may choose to add supplemental information on their own 

initiatives
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Other points to consider

 Declaration of Ingredients

Competent authorities should establish appropriate 

mechanism for Confidential Business Information (CBI) 

protection.  CBI will not be harmonized under GHS.

 Common Practices under CBI

- Declaration of ingredients in percentage range

- Not declaration the CAS Number of specific substances

- Declaration as CBI substances



Sustainable Human Resource Development in logistics services 

for ASEAN Member States

Dangerous Goods Handling 41

Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Precedence for allocation of symbols & signal words

>

>

 

>

 

 

DANGER WARNING>

Skin/Eye irritation

Skin Sensitization, 

Skin/Eye Irritation

Respiratory 

sensitization
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Example of GHS Label

2-METHYL FLAMMALINE Product Identifier

Precautionary 

Statements

Supplier Identification

Additional information as required by the competent authority 

as appropriate.

SIGNAL WORD

Hazard Statements

I. Single Packaging
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Example of GHS Label

II. Combination Packaging

PAINT 

(FLAMMALINE, 

LEAD 

CHROMOMIUM)

Product Identifier

Precautionary 

Statements

Supplier Identification

Additional information as required by the competent authority 

as appropriate.

SIGNAL WORD

Hazard Statements
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Combination of GHS & UNTDG Label
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Safety Data Sheet (SDS)

 Primarily workplace use

 16 headings format agreed

Minimum additional information specified, where applicable or 

available,  under the relevant headings
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Criteria for SDS Production

 For all substances and mixtures which meet the harmonized 

criteria for physical, health or environmental hazards  under 

the GHS 

 An SDS should be provided based on the generic cut-off 

values/concentration limits indicated in the next table.
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Criteria for SDS Production
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Hazard Communication under GHS

Chapter 5: Basic Understanding about GHS

Use of GHS SDS

1. Identification

2. Hazard(s) identification

3. Composition/information on 

ingredients

4. First-aid measures

5. Fire-fighting measures

6. Accidental release measures

7. Handling and storage

8. Exposure controls/personal 

protection 

9. Physical properties

10. Stability and reactivity

11. Toxicological information

12. Ecological information

13. Disposal information

14. Transport information

15. Regulatory information

16. Other information
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Hazard Communication under GHS - SDS

Chapter 5: Basic Understanding about GHS

Hazard Prevention 
and Protection

Substances Info & 
Properties

First Aid & 
Emergency Response

Additional 
Information

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info

1. Identification
2. Hazard Identification
3. Composition/Ingredients
4. First Aid Measures
5. Fire Fighting Measures
6. Accidental Release 
Measures
7. Handling/Storage
8. Exposure Control/PP
9. Physical Properties
10. Stability & Reactivity
11. Toxicological Info
12. Ecological Info
13. Disposal Info
14. Transport Info
15. Regulatory Info
16. Other Info
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Hazard Communication under GHS - SDS

Chapter 5: Basic Understanding about GHS

1 Identification of the 
substance or mixture 
and of the supplier

•  GHS product identifier  • Other means of identification • Recommended use of   
the chemical and restrictions on use • Supplier’s details (including name,    
address, phone number etc) • Emergency phone number.

2 Hazards 
identification

•  GHS classification of the substance/mixture and any National or regional 
information • GHS label elements, including precautionary statements.  Other 
hazards which do not result in classification or are not covered by the GHS.

3 Composition/informa
tion on ingredients

Substance

•  Chemical identity • Common name, synonyms, etc. • CAS number, other unique 
number etc. •  Impurities and stabilizing additives which are themselves classified 
and which contribute to the classification of the substance.

Mixture

•  The chemical identity and concentration or concentration ranges of all 
ingredients which are hazardous within the meaning of the GHS and are present 
above their cut-off levels.

4 First aid measures •  Description of necessary measures, subdivided according to the different routes 
of exposure, i.e. inhalation, skin and eye contact and ingestion • Most important 
symptoms/effects, acute and delayed • Indication of immediate medical attention 
and special treatment needed, if necessary.
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Hazard Communication under GHS - SDS

Chapter 5: Basic Understanding about GHS

5 Fire-fighting 
measures

•  Suitable (and unsuitable) extinguishing media • Specific hazards arising from the 
chemical (e.g. nature of any hazardous combustion products) • Special protective 
equipment and precautions for firefighters.

6 Accidental release 
measures

•  Personal precautions, protective equipment and emergency procedures • 
Environmental precautions • Methods and materials for containment and cleaning 
up

7 Handling and 
storage

•  Precautions for safe handling • Conditions for safe storage, including any 
incompatibilities

8 Exposure 
controls/personal
protection

•  Control parameters e.g. occupational exposure limit values or biological limit 
values • Appropriate engineering controls • Individual protection measures, such 
as personal protective equipment.

9 Physical and 
chemical properties

•  Appearance (physical state, colour etc) • Odour • Odour threshold • PH • Melting 
point/freezing point • Initial boiling point and boiling range  • Flash point • 
Evaporation rate • Relative density • Flammability (solid, gas) • Upper/lower 
flammability or explosive limits • Vapour pressure • Vapour density • Solubility(ies) 
• Partition coefficient: n-octanol/water • Auto-ignition temperature • Decomposition 
temperature
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Hazard Communication under GHS - SDS

Chapter 5: Basic Understanding about GHS

10 Stability and 
reactivity

•  Chemical stability  • Possibility of hazardous reactions • Conditions to avoid (e.g. 
static discharge, shock or vibration) • Incompatible materials • Hazardous 
decomposition products

11 Toxicological 
information

•  Concise but complete and comprehensible description of the various toxicological 
(health) effects and the available data used to identify those effects, including:

• Information on the likely routes of exposure (inhalation, ingestion, skin and eye 
contact);

• Symptoms related to the physical, chemical and toxicological characteristics;

• Delayed and immediate effects and also chronic effects from short- and long-
term exposure;

• Numerical measures of toxicity (such as acute toxicity estimates).

12 Ecological 
information

• Ecotoxicity (aquatic and terrestrial, where available) • Persistence and 
degradability • Bioaccumulative potential • Mobility in soil • Other adverse effects

13 Disposal 
considerations

•  Description of waste residues and information on their safe handling and methods 
of disposal, including the disposal of any contaminated packaging.
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Hazard Communication under GHS - SDS

Chapter 5: Basic Understanding about GHS

14 Transport 
information

• UN number.

• UN Proper shipping name.

• Transport Hazard class(es).

• Packing group, if applicable.

• Marine pollutant (Yes/No).

• Special precautions which a user needs to be aware of or needs to comply with in 
connection with transport or conveyance either within or outside their premises.

15 Regulatory 
information

• Safety, health and environmental regulations specific for the product in question.

16 Other information 
including 
information on 
preparation and 
revision of the SDS
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Basic Concept about Risk Assessment

Chapter 5: Basic Understanding about GHS

Risk ＝ Hazard × Exposure

 Risk:  Probability of Adverse Effects resulting from a given 

exposure

 Hazard: Intrinsic properties causing Adverse Effects

• Even if the substance has a High hazard, 

Low exposure can minimize the risk

• Even if the substance has a Low hazard,

High exposure may cause high risk

It is important to assess the “risk” by substance in use



Sustainable Human Resource Development in logistics services 

for ASEAN Member States

Dangerous Goods Handling 55

Risk Assessment vs Risk Management

Chapter 5: Basic Understanding about GHS

High Medium Low
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Hazard Based vs Risk Based System

Chapter 5: Basic Understanding about GHS

System Benefits Risks

Hazard-based 

Management

Simple and easy 

understanding
Conservative and 

Surplus restriction or 

regulation

Risk-based 

Management

Practical and 

reasonable base 

Management

Assessment method 

is bit complicated.

Exposure data is 

needed

Hazard-based Management  
Risk-based Management = Sufficient Knowledge base
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Exposure Assessment

Chapter 5: Basic Understanding about GHS
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GHS as a baseline of Chemical Management

Chapter 5: Basic Understanding about GHS

RISK 

MANAGEMENT 

SYSTEM

HAZARDS COMMUNICATION

(LABELS and SDS)

GHS CLASSIFICATION

SAFE USE OF CHEMICALS
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Risk Assessment vs Risk Management

Chapter 5: Basic Understanding about GHS



Sustainable Human Resource Development in logistics services 

for ASEAN Member States

Dangerous Goods Handling 60

Risk Assessment vs Risk Management

Chapter 5: Basic Understanding about GHS
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Mr. Chalermsak  Karnchanawarin

Chapter 5: Basic Understanding about GHS

Basic Understanding about GHS
(Globally Harmonized System of 

Classification and Labelling of Chemicals)


