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1- PACKAGING FUNDAMENTALS 



A History of Packaging

Packaging is best described as «a coordinated system of 
preparing goods for transport, distribution, storage, retailing

and use of the goods»

Packaging has been used in some form or other since the first 
humans began making use of tools. 

Animal skins and hollowed-out fruit husks were used to carry 
water, and grasses were woven into baskets and panniers to 

provide a useful way of keeping together and carrying goods. 





◦Probably one of the first examples of ‘packaging’ to preserve foods was 
the use of leaves to wrap meat when the tribe was on the move and the 

source of the next meal was unknown.

◦Archaeological evidence dating to 8000 bc shows large wide-mouthed 
jars being used for grains, salt, olives, oils, etc. The discovery that sand 

could be fused at high temperatures and made into bottles and jars 
increased the possibilities for storing and preserving liquids such as oils 

and perfumes. Both clay pots and glass containers were also used for 
their decorative qualities, as in the painted amphora given as prizes in 

the early olympic games from 700 bc .



◦As townships and cities developed and men and women became
skilled in crafts beyond immediate needs, trade between cities,
countries and continents developed, no doubt spurred on by the
spirit of exploration which we still see today.

◦Thus the concept of using packaging as a convenient means of
transporting goods, and to some extent in protecting and
displaying them, was established, albeit that this was at the bulk
level rather than with any apparent consideration of what the final
consumer wanted.



the changing patterns of consumption and 
their impact on packaging

◦ A major influence in moving packaging from this bulk level to addressing the
individual’s needs was the Industrial Revolution, which began in England in
the late seventeenth century.

◦ Foods and basic commodities previously produced and readily available
at home, now had to be transported to shops in the cities to be bought
by the workers using their hard-earned wages. This increased the
demand for barrels, boxes and bags to bring in supplies on a larger
scale than had previously been known, and it also brought a need to
supply goods in the small quantities now demanded by the workers.



◦These new ‘consumers’ lived in relatively cramped surroundings 
and did not have the large storage facilities previously available on 

the farms. Thus they needed to make frequent purchases and to 
carry their goods home, keeping them in acceptable condition as 
they did so. Goods were often measured out into the purchaser’s 
own container, but gradually this changed to the shopkeeper pre-
packing items such as medicines, cosmetics and tea, and having 
them available for sale in measured quantities, thus offering the 

buyer some assurance as to the quality and quantity of the goods. 
Eventually this pre-packing moved back a further stage from the 

buyer, to the situation we know today, where most goods are 
packed at the point of production rather than sale.



Modern Packaging
◦ The move from packing goods at the point of sale to packing at the point 

of production brought about a shift from bulk to consumer packs, which 
had to survive the journey not just from shop to home, but, more 

importantly, from factory to shop, a journey which today may span 
countries and even continents and will include intermediate storage 

stages en route. 

◦ It also gave producers the opportunity to develop their own style of packs 
to promote their own products, and this has brought us to the modern-

day pack.



Lifestyle changes and their impact on packaging

1. Reduction in the size of the family unit, due to decreased birth rates, increased
number of one-parent families and increased longevity. There are now many more
single- and two-person households than there were in the 1950s and 1960s and this 
means a requirement for smaller packs, thus more packaging per kilogram of food.

2. Growth in the number of households in which all adults are in either full-or part-
time work, outside of the home. This means less formal meals where everyone sits
down together; meals are required at different times, and with minimum
preparation. This brings a higher than ever consumer demand for convenience in 
terms of portion size and food which can be made ready-to-eat at short notice.
Ready meals and the packaging formats in which they are presented make a key
contribution to meeting this demand.



Lifestyle changes and their impact on packaging

3. Growth in ownership of domestic appliances such as the fridge and freezer
has allowed consumers to buy larger quantities of ‘fresh’ foods, which are
expected to remain in good condition for prolonged periods of time. The
development of the low-cost domestic microwave oven brought with it a
requirement for microwave-suitable packaging.

4. More disposable income means more money to spend on food, especially
luxury food and drink.

5. More international travel and exposure to other cultures, leading to interest
in ‘ethnic’ foods, but with minimal preparation time.



the effects of globalisation and modern retailing

As well as the societal changes mentioned above, changes in the way businesses
operate also strongly influence the need for and the types of packaging used.

1. The globalisation of manufacturing, with products being shipped over long distances
and through different climatic conditions places strong emphasis on packaging to
provide protection against likely hazards.

2. Modern supermarkets demand fast stock replenishment with a minimum of manual
effort. This has brought a requirement for secondary packs which can ‘double up’ as
shelf-ready display packs, with no handling of the individual primary packs.

3. Modern supermarkets also demand rapid service at the checkout, and here the
ubiquitous bar code provides a quick and reliable means of identifying the product
and its price. Importantly, this data is also used for stock control purposes, often
linked to automatic ordering to replenish supplies.



The different levels of packaging: 
primary, secondary and tertiary

Primary packaging includes not just the materials in direct contact with the 
product, but all of the packaging which surrounds the product when the 

consumer takes it home. For a multipack of crisps, for example, the primary 
packaging will be the individual bags and the large bag into which the separate 
packs are packed. A useful way to define primary packaging is to think of it as 

all the packaging which eventually finds its way into the domestic waste 
stream, once the product is used up.



Secondary packaging is used to group packs together for ease of handling. In 
the example above of the crisps, several multipacks are packed into printed 
corrugated cases. The case is the secondary packaging. Other examples of 
secondary packaging are shrink-wrap film, and the corrugated board and 

thermoformed plastic trays used for shelf-ready packaging.



Tertiary packaging is used to collate secondary 
packs for ease of transport. One of the most 

common forms of tertiary packaging is the pallet, 
along with stretch-wrap film and a label, to secure 

the secondary packs to the pallet and provide a 
ready means of identification. Roll cages and crates 

are also examples of tertiary packaging.



PACKAGING FUNCTIONS



To understand the functions of the pack and to ensure that they are
adequately met, it is essential to define the product in terms of its nature, 

critical properties and value. This should always be the starting point; 
packaging does not have a ‘life’ of its own and without a product it has no 

reason to exist. 

The packaging designer/specifier needs to work closely alongside the product 
developer to gain a full understanding of the product and what can cause it to 

deteriorate to the point of being unacceptable.



Function 1: Containment

Properly designed, constructed and sealed packs provide complete 
containment for the contents, preventing unsightly or dangerous leakage, 

or loss of parts.

This containment must be assured throughout the expected life of the 
product, including the numerous handling stages from the end of the 

packaging line to the final consumer use. Containment also means keeping 
a number of different or the same items packed together, and this applies 

to primary, secondary and tertiary packs.



❑packs of different varieties of crisps assembled into one bag, or the various
parts needed in a hair colouring ‘kit’ such as colour, developer, gloves and
comprehensive instruction sheet

❑filled bottles of shampoo collated in a display tray

❑stretch wrap film used to secure goods to a pallet.



Examples of containment failure



Function 2: Protection

Protection means the prevention/reduction of physical damage to 
the product, during all stages of its life. This includes manufacture 
and packaging operations, storage and handling in warehouses, 

transport to the merchant, distributor or store for sale, display, and 
moving to the final usage point.

It also includes storage and use of the product, e.g. in a kitchen, 
garage or garden, and any other handling operations which the 

final user may be reasonably expected to carry out on the product.



Damage can occur at any of these handling stages, although most 
physical damage happens in the warehousing and distribution 
environment, due to dropping (from pallets, and during order 

picking and transit), jolting, vibration (in vehicles), compression 
(when stacked in warehouses) or puncturing (often due to use of 
poor quality pallets). Damage can also result from environmental 

factors such as dust, dirt, birds, insects and rodents.



Typical hazards in the supply chain, their causes and effects





The key steps to follow to decide what type of packaging will
provide the product with the appropriate level of protection are:

1. define the product

2. define the environment to which the product is likely to be
exposed

3. investigate the properties (including cost) of available protective
packaging materials



Ways of 
minimising
the effects of 
the common 
hazards











Mapping
the
journey:



Function 3: Preservation

Preservation means the prevention/reduction of changes due to 
biological and chemical hazards, which would lead to product 

spoilage. 

The objective of preservation is to extend the shelf life of a product. 
This section applies mainly, but not exclusively, to the food, drink, 

pharmaceutical and cosmetic industries.



According to the Institute of Food Science and Technology, ‘shelf
life’ is defined as the time during which the product, when stored at
the recommended conditions, will:

❑remain safe;

❑be certain to retain desired sensory, chemical, physical and
microbiological characteristics;

❑comply with any label declaration.



When considering the preservation function of packaging, it is
important to recognise that whilst packaging can and does
contribute to shelf life, it cannot overcome inherent product
problems; if the product is unsafe at the point of packing, it is likely
to remain unsafe inside the pack.

Within the limitations mentioned above, to determine the
optimum packaging required to extend shelf life, we need to define
the product in terms of what will cause it to deteriorate, i.e. what is
the spoilage mechanism. We then need to understand what process
(if any) will be used to prevent/delay spoilage and the extent to
which this will affect the packaging used, and therefore determine
its key properties.



◦ Defining the spoilage mechanism of a product is part of the research and 
development stage of the product.

◦ Product spoilage, and therefore shelf life is determined by microbiological, 
physical or chemical factors, depending on the product, the process, the 

packaging and the storage conditions.

◦ Broadly, spoilage due to microbiological spoilage is referred to as biotic 
spoilage, and that due to physical and/or chemical factors is known as abiotic 

spoilage.







PRESERVATION PROCESS



Summary of the common preservation methods and associated packaging requirements










