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ABSTRACT 
 

Packaging is an indispensable part of modern life, the challenge is to  manufacture  our 
products in a sustainable manner. Global climate change, destruction of the rain forests and 
disasters such as Chernobyl (USSR) and Bhopal (India) are far away and hard for an 
individual to influence; but garbage disposal happens again and again, right at home under 
our personal control. Therefore, who seek to act on their environmental concerns, often find 
it easiest to begin with the problems of solid waste. Packaging has come to symbolize the 
issue of waste, as the environmental impacts of the manufacture, use and disposal of 
packaging materials include the formation of greenhouse gasses CO2, the release of toxins 
(e.g. vinyl chloride monomer) and the scarring of landscape (e.g. mining pits). Perhaps most 
important of all, packaging Seems to be wasteful: used once and then promptly discarded, it 
seems like only an ephemeral presence in our lives as it rushes from factory to landfill. Yet 
packaging remains ubiquitous; it is impossible to imagine an urban, industrial society 
functioning without it. Modern packaging has made life easier in many ways-food 
preparation and storage, longer shelf life for products, frozen foods, processed foods, and 
takeout foods. Unfortunately, such convenience has come at an environmental price. 
Assessing the comparative environmental impacts of each material is not a simple matter as, 
it requires consideration of the inputs of matter and energy throughout each stage of the life 
cycle of each product. This paper reviews the functions of packaging materials and 
environmental impacts that packaging has, reflecting our changing lifestyle.  
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INTRODUCTION 
From the vinyl tube that contains toothpaste, 
to the paper box, breakfast cereal comes   in,  

to the plastic bag groceries are, packaging 
plays an innate and important role in the 
lives of every human on earth. All materials 
used for packaging goods are derived from 
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natural resources such as oil, metal ores, 
sand and trees, which are processed and 
converted into plastic, aluminum, metal, 
glass, wood and paper for both our health 
and convenience. Once the goods within the 
packaging have been consumed, the 
packaging ceases to be useful and is 
discarded as waste, headed towards  future 
as reused or recycled packaging materials, 
or, in most cases, as landfill or incinerator 
fodder.   
Packaging plays an important role in 
preserving, protecting and marketing 
products during their storage, transport and 
use. Packaging reduces damage and waste, 
and plays an important public health 
function by protecting and preventing the 
contamination of food and beverages. 
Packaging consists of “all products made of 
any materials of any nature to be used for 
the containment, protection, handling, 
delivery and preservation of goods … from 
the producer to the user or the consumer”.1 It 
is not a modern technology. Indeed, 
packaging has been around since the 18th 
Century. Napoleon’s army stored food in 
cork-stoppered glass jars, and the English 
navy preserved supplies in tin cans opened 
by hammer and chisel.2 These and similar 
human packaging innovations around the 
world throughout human history have 
contributed to society’s ability to store food 
and to reduce food waste when traveling 
over long distances. 
Since the first packages were created well 
over 10,000 years ago, packaging has served 
many important purposes- to contain, to 
carry, to protect, to preserve, to make a 
product look so enticing that it simply must 

be bought. Modern packaging has made life 
easier in many ways- food preparation and 
storage, longer shelf life for products, frozen 
foods, processed foods, takeout foods. 
Unfortunately, such convenience has come 
at an environmental price. 
The technology of packaging took shape at 
about the same time- automated tin can 
production, paper which was cheap enough 
to use in bags and boxes, and the techniques 
for printing colorful labels all appeared in 
the late nineteenth century, While automated 
bottle production, aluminum foil, and the 
first plastic packaging (cellophane) date 
from the early years of the twentieth 
century.3 Single-use (i.e., non-deposit) 
beverage containers were essentially 
unknown before World War II; the use of 
aluminum cans and plastic bottles, and the 
proliferation of plastics in general, only 
became widespread in the 1960s.4 

Need of packaging 
Most of the things we use at home and at 
work are produced somewhere else  us. In 
today’s global consumer culture, consumers 
around the world purchase food, drinks, and 
other products in paper, plastic, glass, and 
metal packages. Consumers benefit from 
packages because they can protect the 
products when they travel, whether it be fast 
food or refrigerators, no matter how far they 
have to go. A well-designed package is 
attractive and appealing to consumers, and 
inspires confidence of product safety. 
Packaging is both a natural and unnatural 
byproduct of commerce in which we require 
food, clothing, shelter, culture, and 
comforts, and packages help deliver them. 
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Packaging provides services such as 
convenience, communication of product 
information, marketing, safety, and 
protection from theft, spoilage and breakage.  

Demand for packaging is not limited to 
industrialized nations, however, in rural, less 
modernized areas of the developing world, 
food and other goods are purchased in used 
newspapers, organic materials such as leaves 
and husks, or previously-used containers, 
while in modern, urban centers of the 
developing world, products often are 
wrapped in previously-unused glass 
containers or plastic shopping bags. 
In addition, 
 Packaging provides a physical barrier 
 between a product and the external 
 environment thereby ensuring hygiene 
 and reducing the risk of product 
 wastage due  to contamination. 
 Some types of packaging prolong the 

life of food. 
 Packaging is also needed for safe and 

efficient transportation. 
 Packaging is also used to provide 

customers information and instructions,  
some of them being legal requirements. 

Types of packaging 
Packaging is commonly divided into three 
general categories. Primary packaging 
surrounds the actual product that is 
consumed by the consumer. Examples 
include soda bottles and disposable paper 
coffee cups. Secondary packaging goes 
outside the primary package, and is used to 
group larger quantities of primary packaged 
merchandise for distribution and display.5  

Examples  include  paper   wrapping   that 
contain six-packs of glass-bottled beer and 
plastic rings that hold six aluminum cans of 
soda. Lastly, Tertiary or Transport/Transit 
packaging surround the primary and 
secondary packaging of goods, and are used 
to group packages into larger loads for 
transport, and are used in the loading and 
unloading of goods. Examples include paper 
or plastic grocery shopping bags, wood 
pallets, corrugated cardboard cartons, and 
Styrofoam peanuts used as package filler. 
The most common types of material used for 
packaging are paper, fiberboard, plastic, 
lass, steel and aluminum. 
 Paper: One of the most widely used 

packaging materials, particularly 
corrugated cardboard used for transport 
packaging.  

 Glass: It is the most common form of 
packaging waste. Glass can be returned 
and reused or recycled easily and a well-
established recovery and recycling 
system.  

 Aluminum: It is used in many packaging 
applications such as beverage cans, foils 
and laminates. It has a high value as a 
scrap metal and can be recycled 
economically.  

 Steel: It is a widely used packaging 
material for food, paint and beverage as 
well as aerosols. Recycling steel brings 
significant resource and energy savings.  

 Plastic: It offers several advantages over 
other packaging materials in its 
sturdiness and low weight. Even though 
plastic can be recycled but there are lack 
of facilities. By mixed materials. 
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 Mixed materials : Packaging can 
sometimes have the benefits of being 
more resource and energy efficient than 
single material packaging, but 
combining materials makes recycling 
difficult. Recycling these materials is 
hindered by the lack of facilities and 
technology necessary to separate 
materials to avoid contamination. Mixed 
materials packaging can be reprocessed 
into other products such as floor 
coverings, shoe soles and car mats, or 
can be incinerated to produce energy, or 
used as land filles. 

Packaging waste 
Wherever there is a packaged product, there 
is packaging waste. Once the products 
contained within packages are consumed, 
the packages themselves lose their 
protective, containment or transportation 
function, and are often discarded as 
packaging waste. Packaging waste, like 
packaging, is also not a modern concept or 
problem. From the as long as packaging 
materials have been used for containment, 
protection, handling, delivery, and 
presentation purposes, and the holder 
discarded  intended or was required to 
discard” them, packaging waste has created 
an increasingly significant harm to the 
environment and an increasingly large and 
expensive problem for human society.6 

Society has used various methods to deal 
with packaging waste. Packaging wastes 
may be discarded into landfills, incinerated 
and converted to energy, or, in certain 
nations, recovered through reuse, repair, 
remanufacturing, and recycling. Certainly, 
packaging wastes do not presenting the same  

grave threats to the environment posed by 
greenhouse gas emissions, and is not a 
problem that is likely to cause imminent 
environmental danger. However, packaging 
waste has become a problem in modern 
society because in today’s global economy, 
packaging is part and parcel of lifestyles that 
have become almost completely 
disconnected from earth’s natural cycles and 
capacity to process our industrial wastes, 
and due to its large volume, packaging waste 
tends to be very visible.5  Packaging protects 
the integrity, cleanliness, and freshness of 
goods, allowing long-distance shipping 
while reducing waste and spoilage. Some 
new forms of packaging are designed to 
keep food fresh while in transit, The 
reduction in food waste may be much 
greater than the weight of the packaging.7 

There appears to be an inverse relationship 
between the quantities of food waste and 
packaging waste, with richer countries 
generating more of the latter8. Home 
preparation of fresh fruits and vegetables 
leads to discards of substantial volumes of 
shells, husks, leaves, stalks and other 
inedible portions. It does not necessarily 
follow that all or most packaging found in 
the marketplace today plays a useful role. It 
is possible to believe both that some is 
essential, and that the trend is still towards 
increasing waste in packaging. Waste could 
result from a competitive "arms race" in 
which one company adopts larger, more 
elaborate packaging solely to compete with 
another company's larger, more elaborate 
packaging, in the struggle to win the 
attention of consumers. 
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Environmental impacts of packaging 
waste 

The global economy and consumer culture 
that created this rise in resource 
consumption and production of wastes from 
packaging for consumer products arguably 
has surpassed the “fine line between 
necessary and excess packaging”.5 While 
primary packaging is necessary as the “skin 
of commerce” to deliver an actual product 
safely and conveniently without breakage or 
spoilage. Product packaging has often 
become “excessive” in the amount because 
of the types of materials used in order         
to   market,   brand  and  pique  the   Interest 

 
 
 
 

of consumers in a “marketing arms race”, so 
that they buy a particular product again and 
again. The various types of materials used 
for packaging, and the amounts of natural 
resources required to produce them, have 
several significant adverse impacts on the 
environment. 
Fig. 1 shows the relationship between the 
stages of the product life cycle, and the 
inputs (i. e. energy, water and raw 
materials), and waste (i. e. emissions to air 
and water, and toxic/non-toxic waste), that 
affect the environment. A dashed arrow 
between two stages indicates that this link, 
while growing, remains relatively weak for 
most materials.9 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1: Life cycle stages of a typical product and associated environmental impacts 
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The most significant input into all packaging 
materials is energy. Production of packaging 
from raw materials into finished products 
requires energy to be consumed, with 
resultant emissions of harmful pollutants and 
greenhouse gas emissions into the 
atmosphere and possibly also the emission 
of harmful pollutants into water bodies. 

The heating of raw materials to produce 
glass and steel packaging emits carbon 
dioxide and other greenhouse gases, 
contributing to overall global greenhouse 
gas emissions. Production of plastics also 
contributes to climate change because, aside 
from the plasticizers, additives and other 
pollutants released during manufacturing 
and incineration of plastics, Greenhouse 
Gases which contribute to global warming 
are also emitted in the energy required to 
transport packaging materials. 
A second environmental impact of 
packaging wastes is an increased demand for 
landfill space for packaging wastes. 
Landfilling, a process by which waste is 
secured into the ground, such that contact 
between the waste and the surrounding 
environment, particularly groundwater, is 
avoided, is the preferred disposal method of 
disposal of municipal solid waste in 
industrialized nations because of its 
relatively low cost compared to other waste 
disposal methods and the fact that many 
forms of waste are suitable for it.10-12The 
plastics industry argues that new landfill 
technologies utilize plastics' properties to 
make plastic liners that prevent pollutants 
from leaking into groundwater, thus making 
landfills environmentally-friendly.13,14 
However, according to anti-landfilling 

advocates, landfills are a flawed technology 
and a cancer on the land because they waste 
resources and compete directly with 
beneficial resource conserving enterprises 
such as reuse, recycling, and composting, 
thereby delaying but not eliminating 
groundwater pollution and producing 
significant amounts of greenhouse gas 
emissions. In most parts of the developed 
world, packaging constitutes as much as 
one-third of the non-industrial solid waste 
stream, and as the developing countries race 
to raise their living standards, more 
countries are seeing significant growth in 
their packaging waste headed to landfills.15 
Increased amounts of packaging wastes that 
fill up landfills increase the demand for 
additional landfill capacity, and increase the 
amount of groundwater pollution and 
methane gas is produced. An increase in 
packaging wastes also results in an increased 
amount of wastes being burned by way of 
incineration, which also has negative 
environmental consequences. 
Environmental activists argue that although 
incineration of wastes generates some 
energy in addition to the energy produced by 
coal-burning electrical plants, it still 
captures far less energy than saved by 
recycling of wastes, while emitting harmful 
greenhouse gases and toxins into the air and 
sending a byproduct of incineration, toxic 
ash, to landfills to potentially pollute 
groundwater.16 Incineration of wastes 
contributes to global warming and air 
pollution. It is a process by which 
combustible elements of wastes are 
converted into heat, water vapor, nitrogen, 
oxygen, carbon dioxide, and, depending on 
what is burned, harmful pollutants, such as 
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carbon monoxide, acid gases (hydrogen 
chloride, hydrogen fluoride, sulfur dioxides 
and nitrogen oxides), organic compounds 
(volatile organic carbon, dioxins and furans 
and polychlorinated biphenyls or PCBs), and 
heavy metals (lead, mercury, cadmium, 
chromium, and arsenic).17 Incineration  can 
also pollute groundwater because the 40 
percent of wastes that remain as ash after 
incineration (ash contains high concentra-
tions of heavy metals and dioxins) can be 
sent to landfills where the ash may 
potentially leach into the soil and pollute the 
groundwater beneath.18 Production of 
packaging also requires the depletion of raw 
materials, another environmental impact of 
increased consumption of packaging. At the 
current rate of consumption of paper, 
building and packaging materials, and other 
wood-based products, a vast amount of the 
world’s forest biodiversity can be lost in the 
next 50 years, as trees are cut and used to 
produce product packaging. In order for 
wood to become packaging materials such 
as boxes, bags and single-use beverage cups, 
trees must be cut from forests, ground into 
chips, pulped and bleached with chlorine-
based compounds. 
Wood-based products are not the only 
packaging materials that deplete non-
renewable natural resources. Aluminum is 
produced from mined bauxite ore, which is 
hauled internationally from remote regions 
to aluminum production plants in countries 
with abundant hydropower, requiring the 
consumption of fossil fuels and emission of 
pollutants inherent in transport. One ton of 
bauxite ore is required to create a half ton of 
aluminum oxide, which in turn produces a 
quarter ton of aluminum metal.  

Plastics and other synthetic materials such as 
polystyrene also cause harm to the 
environment as they are derived through a 
process by which crude oil is refined and 
converted into lightweight packaging 
products. 
Lastly, packaging has an impact on the 
environment in the pollution of waterways 
throughout the world from of that results as 
a by product of the manufacturing and 
disposal of packaging. In Bangladesh, 
plastic bags have been banned because they 
are attributed to causing floods by blocking 
drains. Packaging also pollutes waterways. 
This is because of the frequent use of 
stamped or printed ink in packaging. Such 
inks contain toxic heavy-metal pigments 
(containing barium, copper and zinc), 
volatile organic compounds (VOCs) and  
petroleum. These toxins are harmful to the 
environment when they “end up polluting 
water that leaches from landfills, concentrate 
into toxic ash in incinerators, or become 
toxic sludge in a pulp de-inking facility. In 
addition, processing virgin-wood for paper 
packaging involves the use of chlorine for 
bleaching purposes, which, on average, 
releases 10 to 35 tons of organochlorines 
daily, which can have adverse effects such 
as depressing human and animal 
reproductive fertility and immune response 
systems.19 
Solution to packaging waste 
Although no packaging is the best choice of 
all, it is not always practical. The need for 
any packaging should be evaluated in the 
research, design and marketing stages of a 
product. The goal should always be to 
reduce unnecessary packaging. Where the 
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need for packaging exists, packaging should 
follow the 3R's hierarchy. 
Reduce - The First R ; Minimal 
Packaging 
Reduce is the most important of the 3R's. 
Packaging should be reduced prior to the 
manufacturing stage, by designing and 
marketing products for the first "R". This 
means reducing the number of layers, 
materials and toxins at source. 
 Reuse- The Second R ; Reusable 
Packaging 
Reuse is second in importance. Packaging 
should be designed to be reusable, refillable, 
returnable and durable to the greatest extent 
possible. 
Recycle - The Third R ; Recycle 
Packaging 
Recycle is third in importance. Packaging 
should be designed to be recyclable and/or 
made with recycled content. A package or 
packaging material is considered to be 
"recyclable" if there is a widely available 
and economically viable collection, 
processing and marketing system for the 
product/material. 

CONCLUSION 
In conclusion, though packaging is a human 
invention and needed as an innate and 
important part of the lives of  every human 
being in the industrialized and developing 
worlds, the environmental consequences of  
manufacturing and transportation of 
packaging and the disposal of packaging 
wastes do not solely impact humans, but the 
earth and its ecosystems, that sustain all life 
on earth.. The most popular specifications of 
the problem of packaging based on (often  

inaccurate) projections of landfill capacity 
shortages and visible prevalence of litter, 
capture only secondary aspects of its 
environmental impacts. More serious is the 
use of natural resources and the emission of 
air and water pollution in the manufacturing 
process. For products or packages that can 
be made of only one material, recycled 
content is better for the environment, as is 
commonly believed.  
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