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Berlo’s model of communication

GHS communication flow

SOURCE MESSAGE CHANNEL RECEIVER

Illustrations: Freekpic. 
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Elaborated by J. Bensignor



GHS label

An example: Formaldehyde

Source: American Chemistry Council

https://www.americanchemistry.com/industry-groups/formaldehyde/benefits-applications#:~:text=Formaldehyde%2Dbased%20resins%20%28industrial%2D,applications%20for%20the%20housing%20industry
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● The GHS refers to hazards, it is based 

on the concept that effective 

communication of hazards helps minimize 

risks in any context.

● The classification is the process to  

determine if a chemical is hazardous and 

the degree of such hazard.

● The GHS establishes classification 

criteria for each assessed hazard, based 

on the availability of tests methods and 

data.

Hazardous properties and classification

Key definitions



The classification of hazards according to the GHS implies:

1. Identifying and examining the relevant data on the hazards of the chemical (data 

that reflect the chemical's intrinsic hazardous properties), and

1. Determining whether the chemical will be classified as hazardous (and if 

necessary, its categorization), based on agreed hazard criteria.

Hazardous properties and classification

Key definitions



PHYSICAL

1.Explosives

2.Flammable gases

3.Aerosols & chemicals under pressure

4.Oxidizing gases

5.Gases under pressure

6.Flammable liquids

7.Flammable solids

8.Self-reactive substances and mixtures

9.Pyrophoric liquids

10.Pyrophoric solids

11.Self-heating substances and mixtures

12.Substances and mixtures which in

contact with water emit flammable gases

1.Oxidizing liquids

2.Oxidizing solids

3.Organic peroxides

4.Corrosive to metals

5.Desensitized explosives

HEALTH ENVIRONMENTAL

1.Acute toxicity

2.Skin corrosion/irritation

3.Serious eye damage/eye 

irritation

4.Respiratory or skin 

sensitization

5.Germ cell mutagenicity

6.Carcinogenicity

7.Reproductive toxicity

8.Specific target organ toxicity 

– single exposure

9.Specific target organ toxicity 

– repeated exposure

10.Aspiration hazard

HAZARD GROUPS

Hazardous properties and classification

Hazards groups and classes

HAZARD CLASSES

1.Hazardous to the aquatic 

environment

2.Hazardous to the 

atmospheric system



The Purple Book

● In the Purple Book, each hazard group is a main part. 

● Within each part, chapters cover the individual hazard classes, 

(providing their definitions and classification criteria).

Hazardous properties and classification

Classification process



PHYSICAL HEALTH ENVIRONMENTAL

e.g. Skin corrosion/ irritatione.g Explosive

HAZARD CATEGORIES

(CLASSIFICATION CRITERIA 

AND DEFINITIONS)

Categories 1 to 5 (according to hazard class); and Subcategories A, B, C, (according to 

hazard class)

(DATA ON THE CHEMICAL’S PROPERTIES)

Hazardous properties and classification

Classification process

HAZARD GROUPS

HAZARD CLASSES

e.g. Hazardous to the 

aquatic environment



FLAMMABLE LIQUIDS 

Group: Physical Hazards

● Flammable liquid: liquid having a flash point of not more than 93°C.

● The higher a liquid flash point is, the lower is its risk of fire

EXAMPLE
Formaldehyde - Flammable Liquids
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EXAMPLE
Formaldehyde - Flammable Liquids



ACTIVITY
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ACTIVITY
Classification exercise  - Flammable Liquids

Formaldehyde 37%

CAS N 50-00-0

Flash point: 83ºC

Initial boiling point: 98ºC

Flammable Liquids 

Classification: ?



ACTIVITY
Classification exercise  - Flammable Liquids

Formaldehyde 37%

CAS N 50-00-0

Flash point: 83ºC

Initial boiling point: 98ºC

Flammable Liquids

Classification: Category 4



PHYSICAL HAZARDS

● Part 2 of the Purple Book outlines  the criteria and methods  for the classification of 

physical hazards.

● These definitions, test methods, and the classification criteria are based on prior 

harmonization efforts for transport, and expanded to include workplace safety, 

environmental protection, and consumer safety.

● The physical states (gas, liquid, solid) and certain properties resulting from specific 

chemical reactions are considered in hazard classes definitions and criteria.

Hazardous properties and classification

Classification process - Physical hazards



HEALTH HAZARDS

● Part 3 of the Purple Book outlines the criteria  for the classification of health hazards.

● The GHS does NOT establish uniform testing methods or mandatory testing for 

studying health effects.

● To avoid duplicate testing in animals, it proposes using published data, provided it 

originates from scientifically sound methods and has been validated according to 

international procedures.

● For some hazard classes, criteria are clear enough to allow self-classification (e.g. Acute 

toxicity). For others, criteria are semi-quantitative or qualitative and require expert 

judgement to interpret the data for classification (e.g. Carcinogenicity). 

Hazardous properties and classification

Classification process - Health  hazards



HEALTH HAZARDS

● For a chemical to cause an adverse effect on human health, it must interact with the 

body,  this is called exposure. A chemical can cause adverse effects by entering the 

body through different routes of exposure:

○ Ingestion (via the digestive tract), referred to as the oral

○ absorption (through the skin), referred to as the dermal or cutaneous 

○ inhalation (via the respiratory tract), referred to as the inhalation

● Exposure can be acute (occurring over a short duration) or chronic (lasting for a 

prolonged period)

● The effects may be immediate or delayed, and depend on the exposure conditions. The 

effects caused by acute or chronic exposure are often different for the same chemical.

Hazardous properties and classification

Classification process - Health  hazards



Hazardous properties and classification

Classification process - Health  hazards - Acute toxicity







Hazardous properties and classification

Classification process - Health  hazards - Skin corrosion / Irritation



ENVIRONMENTAL HAZARDS

● Part 4 of the Purple Book outlines the criteria  for the classification of 

environmental hazards.

● The GHS does NOT establish uniform testing methods or mandatory testing 

for studying environmental effects.

● Environmental hazards are divided in:

Hazardous properties and classification

Classification process - Environmental  hazards

Hazardous to the aquatic 

environment

Acute hazards

Chronic hazards

Classified 

separately

Hazardous to the atmospheric system





ENVIRONMENTAL HAZARDS

Hazardous properties and classification

Classification process - Environmental  hazards - Chronic hazards

● The classification criteria for chronic hazards to the aquatic environment follow a 

sequential approach based on the available data: 

○ Use chronic aquatic toxicity test data (if available);

○ If not, combine acute toxicity data with information on degradability and 

bioaccumulation



ACTIVITY

Source: Gemini



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● Acute toxicity is the name of a health hazard class



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● Acute toxicity is the name of a health hazard class - TRUE



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● Flammability classification does not distinguish between gases, liquids 

and solids.



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● Flammability classification does not distinguish between gases, liquids 

and solids. - FALSE 

There are different hazard classes for each of the physical states: 

Flammable gases, Flammable liquids and Flammable solids, which 

describe specific classification criteria for every one.



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● In hazard categorization, number 1 is the most hazardous category.



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● In hazard categorization, number 1 is the most hazardous category. - TRUE



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● If the chemical is classified as hazardous for a specific hazard class, the 

classification process leads to an assigned hazard category for that hazard 

class 



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● If the chemical is classified as hazardous for a specific hazard class, the 

classification process leads to an assigned hazard category for that hazard 

class - TRUE



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● All hazard classes have four possible categories. 



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● All hazard classes have four possible categories. - FALSE

The number of hazard categories depends on the particular hazard class, 

having some of them only one possible category and others with different 

possibilities.



Labelling as a 
classification 
outputSource:Gemini

Source: Gemini 



LABEL ELABORATION
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LABEL ELABORATION
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LABEL ELABORATION

● The Purple Book includes tables that state how the labelling elements should 

be assigned according to classification results.

● There is one table for each hazard class that includes which pictogram, signal 

word and hazard statement should be selected for each possible category within 

that hazard class. 

Labelling as a classification output

Connection between classification and labelling



PICTOGRAMS

HAZARD 

STATEMENTS

SIGNAL WORD

PRECAUTIONARY STATEMENTS



Formaldehyde Classification

HAZARD CLASS CLASSIFICATION

Flammable liquids Category 4

Acute Toxicity, oral Category 4

Acute Toxicity, inhalation Category 2

Skin Corrosion / Irritation Category 1

Skin Sensitization Category 1A

Germ Cells Mutagenicity Category 2

Carcinogenicity Category 1B

Hazardous to the aquatic environment 

(acute)

Category 2

EXAMPLE



ACTIVITY

Source: Gemini



Pictogram, signal word and hazard statement assignment - Flammable liquids

● For the hazard class Flammable Liquids, the GHS specifies the labelling elements in Table 2.6.2 of the 

GHS (Part 2 Physical hazards, Chapter 6 Flammable liquids): 

● Which elements correspond to a flammable liquid classified as category 4?

ACTIVITY



Pictogram, signal word and hazard statement assignment - Flammable liquids

● For the hazard class Flammable Liquids, the GHS specifies the labelling elements in Table 2.6.2 of the 

GHS (Part 2 Physical hazards, Chapter 6 Flammable liquids): Which elements correspond to a 

flammable liquid classified as category 4?

● Which elements correspond to a flammable liquid classified as category 4?

ACTIVITY



Pictogram, signal word and hazard statement assignment - Flammable Carcinogenicity

● The assignment of the corresponding labelling elements for each category of Carcinogenicity is 

presented in Table 3.6.2 of the Purple Book (Part 3 Health hazards, Chapter 6 Carcinogenicity).

● Which elements correspond to a carcinogenic classified as category 1B as formaldehyde is?

EXAMPLE



ACTIVITY

Pictogram, signal word and hazard statement assignment - Flammable Carcinogenicity

● The assignment of the corresponding labelling elements for each category of Carcinogenicity is 

presented in Table 3.6.2 of the Purple Book (Part 3 Health hazards, Chapter 6 Carcinogenicity).

● Which elements correspond to a carcinogenic classified as category 1B as formaldehyde is?



ACTIVITY

Labelling exercise 

Find the labelling 

elements in the 

formaldehyde label, 

corresponding to its 

classification for Flammable 

liquids in cat.4 and 

Carcinogenicity in cat.1B.



ACTIVITY

Labelling exercise 

Find the labelling 

elements in the 

formaldehyde label, 

corresponding to its 

classification for Flammable 

liquids in cat.4 and 

Carcinogenicity in cat.1B.



LABELLING ELEMENTS IN CHEMICALS WITH MORE THAN ONE HAZARD

● For chemicals that have more than one hazard, section 1.4.10.5.3 of the  

Purple Book provides rules for assigning labelling elements, including how to 

choose a single signal word.

● Example – Formaldehyde:

○ The Flammable liquids and Carcinogenicity classifications lead to the 

assignment of two different signal words, WARNING  and DANGER, 

according to tables 2.6.2 and 3.6.2 of the GHS.

○ The selected signal word must be, in all cases, the word that expresses 

the highest hazard degree. 

○ In this case, the corresponding signal word is DANGER.

Labelling as a classification output

Multiple hazards and precedence of hazard information



ACTIVITY

Source: Gemini



TRUE OR FALSE?

ACTIVITY

Labelling as a classification output

● In the case of a chemical with more than one hazard:

The selected signal word must be, in all cases, the word that expresses the 

highest hazard degree. 



TRUE OR FALSE?

ACTIVITY

Labelling as a classification output

● In the case of a chemical with more than one hazard:

The selected signal word must be, in all cases, the word that expresses the 

highest hazard degree. - TRUE



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● When the same pictogram is assigned by more than one hazard, it must 

be included in the label as many times as the number of hazards requires 

it.



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● When the same pictogram is assigned by more than one hazard, it must 

be included in the label as many times as the number of hazards requires 

it.

FALSE: Each symbol must appear in the label not more than once, even 

in cases where more than one hazard requires it.



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● Hazard statements can be chosen between the ones  assigned according to 

the classification, prioritizing those expressing the most dangerous properties 

of the chemical.



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● Hazard statements can be chosen between the ones  assigned according to 

the classification, prioritizing those expressing the most dangerous properties 

of the chemical.

FALSE: All the assigned hazard statements must be included in the label 

without omissions. 



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● The assigned pictograms must be included in the label, following the GHS 

criteria for labelling elements assignment when chemicals present more than 

one hazard. 



TRUE OR FALSE?

ACTIVITY

Hazard classification and categorization

● The assigned pictograms must be included in the label, following the GHS 

criteria for labelling elements assignment when chemicals present more than 

one hazard. - TRUE



PRECAUTIONARY STATEMENTS

● The Purple Book presents five types of precautionary statements in Annex 3:

○ general statements (mainly for consumer products); 

○ those related to prevention;

○ those related to response;

○ those related to storage;  and

○ those related to disposal.

● Precautionary statements are assigned based on the classification outcome of 

each hazard class. The Purple Book includes tables indicating all five 

precautionary statements for each hazard class and category.

Labelling as a classification output

Precautionary statements
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Labelling exercise 

Find the precautionary 

statements in the 

formaldehyde label, 

corresponding to its 

classification for Skin 

Corrosion / Irritation for 

Category 1:
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CODES

● The GHS assigns an alphanumeric code (a letter and three numbers), to each 

hazard statement and to each precautionary statement.

● These codes are for reference purposes only, they are not part of the 

statements and must not be used as a replacement under any circumstances.

Labelling as a classification output

Codes in Hazard and Precautionary statements



CODES

Hazard Statements

● The GHS assigns an alphanumeric code (a letter and three numbers), to each 

hazard statement and to each precautionary statement.

● The letter H (from “Hazard statement”).

● A number that designates the type of hazard, based on the numbering system in 

the GHS:

○ 2 for physical hazards.

○ 3 for health hazards.

○ 4 for environmental hazards.

● Two additional numbers that correspond to the sequential numbering of hazards 

arising from the intrinsic properties of the substance or mixture.

Labelling as a classification output

Codes in Hazard and Precautionary statements



CODES

Preacautionary  Statements

● The GHS assigns an alphanumeric code (a letter and three 

numbers), to each 

● The letter P (from “Precautionary statement”).

● A number that designates the type of precautionary statement:

○ 1 for general statements.

○ 2 for prevention-related statements.

○ 3 for response-related statements.

○ 4 for storage-related  statements.

○ 5 for disposal-related statements.

● Two additional numbers corresponding to the sequential 

numbering of the precautionary statements.

Labelling as a classification output

Codes in Hazard and Precautionary statements



The GHS establishes:

● definitions for each hazard class, and 

● criteria for classifying a chemical for each hazard class

● the labelling elements that must be included on labels based 

on the resulting classification.

Labelling as a classification output

Wrapping up



PHYSICAL HEALTH ENVIRONMENTAL

e,g. Skin corrosion/ irritatione.g Explosive

HAZARD CATEGORIES

(CLASSIFICATION CRITERIA 

AND DEFINITIONS)

Categories 1 to 5 (according to hazard class); and Subcategories A, B, C, (according to 

hazard class)

(DATA ON THE CHEMICAL’S PROPERTIES)

Hazardous properties and classification

Classification process

HAZARD GROUPS

Signal word; Precautionary statements;  Hazard Statements, Pictograms

HAZARD CLASSES

LABELLING ELEMENTS

e.g. Hazardous to the 

aquatic environment



DATA IN THE GHS

● The GHS is a dynamic system that does not rely on a single source of data.

● Data used must be reliable, high-quality, and sourced from scientifically 

recognized entities

● A chemical might be assigned two different classifications, both correct.

This allows scientific advancements and technological improvements to provide 

new data and enable classification updates

● Data used for classification is not part of GHS harmonization process: only 

classification and labelling criteria are included are harmonized.

GHS sources

Use of data



KICK OFF QUESTIONS

Let’s review

Source: Gemini



Source: Gemini

● Do GHS labelling elements communicate risks for specific uses of a 

chemical?
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chemical? NO
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Source: Gemini

● Do GHS labelling elements communicate risks for specific uses of a 

chemical? NO

● Can GHS labelling elements be used regardless of classification 

result? NO

● Do GHS classification criteria ever require chemical testing? NO



Connect with usUnitar.org

Thank You!
We hope you enjoyed the presentation


