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Abstract: The characteristics of packaging materials in terms 
of food safety and environmental effects are closely related to 
both the packaging industry and consumers. Rapid population 
growth and rising purchasing power increase the 
consumption of packaged food. Because of the environmental 
pollution, packaging improves our life with positive 
contribution to the quality and safety of the food, while it 
affects our quality of life negatively as it causes 
environmental pollution. Packaged food and packaging waste 
is an industrial product, and production processes have 
environmental dimensions. Today, all food products are easy 
to find. We can consume them wherever and whenever we 
want, in desired amounts. They are packaged with high 
quality, cost and effectiveness and provide ease of use for the 
consumer. However, food packaging is perceived as a threat 
to quality of life by conscious consumers because it affects the 
environment in which we live. Food packaging wastes are 
issues that need to be addressed for the sustainability of the 
quality of life. Large food companies must support the design 
and improvement of renewable packaging, and consumers 
should learn ways that they can help reduce packaging waste 
in their own lives. In this study, it is aimed to inform about the 
effects of food packaging wastes on the quality of life and the 
role of renewable packaging in reducing packaging waste. 
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1. INTRODUCTION  
Distributing food requires packaging, be it 

disposable or reusable [1]. Industrialization, 
urbanization, economic development and 
market globalization have led to worldwide 
changes in lifestyle and nutritional habits [2], 
[3]. In fact, nowadays, most the food consumed 
is sold packaged not only to contain the food, 
but also to protect it during the whole 
production chain; that is, from the production to 
the place of sale or consumption [4]. The role 
of packaging and its functions are dynamic 
categories; they are shaped in time, mainly 
influenced by changes in market conditions and 
needs of consumers, which are closely related 
to them. The growing requirements of the 
market, the development of self-service forms 
of selling, increase in the population wealth as 
well as increasingly better quality of packaging 
and possibility of fast modifications caused that 

packaging has begun to be seen as an important 
element of any marketing strategy. The role of 
packaging as a marketing tool largely depends 
on the nature of a product, for which it is used 
and the type of the decision, which is taken by a 
consumer while the product is bought [5]. 
Other definitions of packaging include a 
coordinated system of preparing goods for 
transport, distribution, storage, retailing and 
end use, a means of ensuring safe delivery to 
the ultimate consumer in sound condition at 
optimum cost and a techno-commercial 
function aimed at optimizing the costs of 
delivery while maximizing sales (and, hence, 
profits) [6]. In today’s society, packaging is 
pervasive and essential. Without packaging, 
materials handling would be a messy, 
inefficient and costly exercise and modern 
consumer marketing would be virtually 
impossible. The packaging sector represents 
about 2% of the gross national product (GNP) 
in developed countries, and about half of all 
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packaging is used to package food [7]. It is 
necessary that the packaging development, as 
well as future regulations, results in a reduction 
of the environmental impact of the entire food 
chain ([8], [9], [10]). The various steps in the 
food sector delivery chain, inclusive the 
packaging industry, have focused on their own 
environmental impact [11]. We know that in 
the last five years, the importance of 
sustainability has risen significantly among 
consumers. Because of this, it’s so important 
for brands to first make sure they have an end-
to-end sustainability program in place. From 
there, brands need to make sure they are 
meeting the sustainability commitments 
outlined in those programs. Education and 
awareness of these types of solutions is a big 
component to this and brands should frequently 
and closely examine their supply chains to 
understand whether all elements are meeting 
the sustainability standards consumers’ 
demand. They should also make sure they are 
communicating clearly to their customers that 
they are meeting their commitments one of the 
best ways to do this is to make sure the labels 
on their packaging clearly state the sustainable 
attributes [12].  

For consumers demanding 
environmentally friendly packaging, the food 
packaging industry is developing new 
technologies for renewable materials. 
Consumers find eco-friendly packaging 
positive for their quality of life and look for 
them in product labels. In this study the aim is 
to inform readers about the effect of packaging 
wastes, which are created by continuously 
increasing and life easing packaged food 
consumption and the role of renewable 
packaging in reducing the wastes. 

 
2. PLACE OF PACKAGING IN OUR 
DAILY LIVES 

 
Dinner habits are changing in modern 

societies, both as a result of new household 
structures and new life styles ([1], [13]). In 
Norway, the number of singleperson and two 
person households has increased continuously 
over the last decades, especially in the larger 
cities. In the last 10 years, the turnover of semi-
prepared and ready to eat food products has 
also increased significantly, and the 
development towards smaller households may 
increase the market potential for thistype of 

dinner meals in the future [14]. The proportion 
of single households is rising which generate up 
to 45% more food waste per person than the 
average home. Retailers offer products in 
smaller packaging, which might reduce food 
waste but simultaneously increases the 
packaging per food unit ([15], [16]). Food 
packaging technology is continuously evolving 
in response to growing challenges from a 
modern society. Major current and future 
challenges to fast-moving consumer goods 
packaging include legislation, global markets, 
longer shelf life, convenience, safer and 
healthier food, environmental concerns, 
authenticity, and food waste [17].  

Now an ever-increasing number of 
households are single person and a greater 
percentage of women are in the workforce than 
ever before. All these changes, as well as other 
factors such as the trend toward “grazing” (i.e., 
eating snack-type meals frequently and on the 
run rather than regular meals), the demand for a 
wide variety of food and drink at outdoor 
functions such as sports events, and increased 
leisure time, have created a demand for greater 
convenience in household products [7]. In 
general, in the food packaging, industry there is 
a strong movement towards improving 
consumer convenience; increasingly foods are 
available in packages from which they can be 
directly consumed. QSRs offer a wide variety 
of foods on their menu and nearly all of the 
menu items are eaten “on-the-go”.  In the QSR 
(quick-service restaurants), industry this type of 
packaging is known as single-use or disposable 
foodservice packaging [18].  

By allowing brands to be created and 
standardized, it makes advertising meaningful 
and large-scale distribution possible. Special 
kinds of packages with dispensing caps, sprays 
and other convenience features make products 
easier to use. Packages serve as symbols of 
their contents and a way of life and, just as they 
can very powerfully communicate the 
satisfaction a product offers, they are equally 
potent symbols of wastefulness once the 
product is gone.Products designed to increase 
convenience include foods that are preprepared 
and can be cooked or reheated in a very short 
time, preferably without removing them from 
their primary package, and sauces, dressings 
and condiments. Thus, packaging plays an 
important role in meeting the demands of 
consumers for convenience [19]. 
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On the one hand, food is a basic and 
indispensable product purchased regardless of 
the behaviour of other consumers, on the other 
hand, it is very diversified by its sorts, kinds 
and especially quality. The diversity of food 
products traded in the market forces the need to 
provide consumers with full and reliable 
information on products sold [20]. 

 
3. FOOD PACKAGING WASTES 

 
Today, it is a well known reality that level 

of solid wasre on earth continuously increases 
due to increasing population, welfare level, 
developing technology, economic growth, 
industrialization and urbanization. In line with 
people's changing living standards, waste 
compositions also change in paralel to changing 
consumption habits and economic levels. 
Sustainable management of packaging wastes, 
which have a significant share in solid waste 
through the change of waste composition, has 
become more important day by day. Although 
having various definitions, they are defined as 
sales, secondary and transportation packaging 
wastes made of paper, plastic, metal, wood and 
composite etc., including the ones used for 
presentation of the product during the delivery 
of the product or any material to the consumer 
or end user, except for packaging wastes 
production wastes [21]. 

As people in developing countries get 
richer, the food intake changes and the people 
begin to consume food with higher 
environmental impact and that increases 
resource use and the environmental impact 
from food consumption in these countries [22]. 
The food packaging industry is growing at a 
rate of 12 % per year and is a global industry. 
Nowadays, the largest part of materials used in 
packaging industries are produced from fossil 
fuels and are practically un-degradable. For 
this, packaging materials for foodstuff, like any 
other short-term storage packaging material, 
represent a serious global environmental 
problem [23]. The market for plastics in Europe 
has increased exponentially to an estimated 
annual production of 59 million tons in 2014 
[24], of which approximately 39.5% are 
demanded for packaging industry.  

The main function of packaging is to 
protect the product and extent shelf life. It is 
estimated that 37 per cent of the packaging 
products are made from rigid and flexible 

plastics, which makes plastic the most used 
packaging material [25].  

Synthetic plastics present excellent 
properties for this use; however, their durability 
is causing evident waste-disposal problems, 
since these materials are not biodegradable and 
are not totally recyclable [19]. Plastic 
production uses approximately 8% of global oil 
production which is also causing adverse 
environmental effects. One third of all food 
packaging is produced for short time use only, 
even though it is unclear how many hundreds 
of years plastic needs to fully degrade 
([26],[27]). Increases in this plastic debris are 
of course correlated with the increasing 
occurrence of single-use products and 
disposable packaging [28]. As recycling only 
treats the symptoms and is rather costly due to 
separation and sorting of waste materials, 
prevention and re-use has the highest priority in 
literature and legislation ([29], [30]). There is a 
growing worldwide interest pushed by 
governments and societies to increment the 
responsible use of renewable resources in 
plastic commodity products to reduce waste 
associated to their use, particularly in 
packaging applications [31].  

There has also been significant recent 
interest in food packaging made with bio-based 
and/or biodegradable polymers 
[32],[33],[34],[35]. In recent years 
biodegradable polymers obtained from 
renewable resources, such as agro-industrial 
and marine wastes and byproducts, have been 
considered as sustainable alternatives to 
petroleum-derived polymers [36]. Hence, the 
use of biopolymers and natural additives for 
food protection may be advantageous in terms 
of environmental sustainability and consumer 
acceptability. Biodegradable and edible 
materials derived from plants and animals, such 
as proteins, polysaccharides and lipids, have 
shown a potential ability to be used as edible 
films in contact with food ([37], [38]). It is 
difficult to ignore lifestyle trends that are today 
impacting upon consumer purchasing decisions. 
For the packaging industry, these trends are 
positive, encouraging innovation [39].  

This means that to design a package that 
helps the consumer to reduce food waste and 
duly recycle the packaging, it is necessary to 
get insights into how consumers think and act, 
and the context of the situation in which the 
decision to recycle or not, is made [40]. Food is 
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the only product class typically consumed 3 
times per day by every person.  

Consequently, food packaging accounts 
for almost two-thirds of total packaging waste 
by volume. Food is the only product class 
typically consumed 3 times per day by every 
person. Consequently, food packaging accounts 
for almost two-thirds of total packaging waste 
by volume [41]. 

 
4. SUSTAINABILITY IN FOOD 
PACKAGING  

 
According to the Sustainable Packaging 

Coalition sustainable packaging: 
Is beneficial, safe & healthy for 

individuals and communities throughout its life 
cycle. Meets market criteria for both 
performance and cost.Is sourced, manufactured, 
transported, and recycled using renewable 
energy. Optimizes the use of renewable or 
recycled source materials. Is manufactured 
using clean production technologies and best 
practices. Is made from materials healthy 
throughout the life cycle. Is physically designed 
to optimize materials and energy. Is effectively 
recovered and utilized in biological and/or 
industrial closed loop cycles. Today, there are a 
number of more sustainable packaging options 
available including reusable alternatives, 
products with recycled content, and 
biodegradable choices [42].  

Food production and consumption have 
several direct impacts on society [43]. Simply 
stated, packaging maintains the benefits of food 
processing after the process is complete, 
enabling foods to travel safely for long 
distances from their point of origin and still be 
wholesome at the time of consumption. 
However, packaging technology must balance 
food protection with other issues, including 
energy and material costs, heightened social 
and environmental consciousness, and strict 
regulations on pollutants and disposal of 
municipal solid waste [44]. The rapid increase 
in non-biodegradable food packaging waste has 
caused adverse environmental concerns. This 
has led to the development of polymers made 
from renewable resources for food 
packaging.Natural polymers derived from 
agricultural products (such as starch, proteins, 
cellulose and plant oils) are the major resource 
for developing renewable and biodegradable 
polymer materials. Vendors are introducing 

biodegradable and sustainable forms of 
packaging to cater to the growing demand for 
eco-friendly packaging products [45]. Materials 
based on renewable resources are increasingly 
being developed. 

Today, biologically based food packaging 
materials used commercially on large scale are 
based on cellulose. However, materials based 
on proteins, starch, polylactate and other 
renewable resources may be tomorrow's food 
packaging materials [46].There are a variety of 
bio-based materials available to substitute 
fossil-based materials applied in food 
packaging.  

Bio-based food packaging has potential to 
foster sustainable development, providing 
environmental benefits and improving socio-
economic development [47]. The main 
applications of bio-based and biodegradable 
plastics are currently in (food) packaging, food 
service ware, (shopping) bags, 
fibres/nonwovens and agricultural applications. 
[48]. Bioplastics is a nascent market capturing 
plastics market at a growth rate of 30% 
annually [49]. A broad spectrum of materials 
may be used for biodegradable polymers 
production, such as proteins, polysaccharides 
and lipids ([50], [51]).  

As the amount of packaging consumed 
increases, companies are pressured to take 
responsibility for the entire life cycle of their 
product packaging [52]. These sectors should 
also take heed of the findings concerning 
environmental awareness, for which 
information instruments should be identified 
and implemented to increase the level ofpro-
environmental behavior of consumers who 
currently have low levels of such behavior.  

These sectors could introduce new features 
to make packaging more sustainable, and also 
formulate mechanisms to increase the 
likelihood that sustainable packaging is the 
chosen type during consumer product purchase. 
These sectors should also take heed of the 
findings concerning environmental awareness, 
for which information instruments should be 
identified and implemented to increase the level 
ofpro-environmental behavior of consumers 
who currently have low levels of such behavior 
[53]. There is no single solution to reducing 
food waste, and the most effective strategies 
will vary depending on the state of 
development and focus of the food industry, 
diets and culture, the scale and nature of 
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businesses, whether they are in the public or 
private sector, existing policy and regulatory 
landscapes, business and consumer cultures and 
capabilities and so on [54]. Not only will the 
issue of sustainable packaging remain on the 
agenda, its importance will increase as 
governments, producers, retailers and 
consumers become ever more conscious of the 
environmental impact of packaging [55].  

If a consumer is environmentally 
conscious, then he/she will seek strategies to 
achieve an environmentally friendly status, 
making them interested in products and brands 
with the corresponding profile. If a consumer is 
environmentally conscious, then he/she will 
seek strategies to achieve an environmentally 
friendly status, making them interested in 
products and brands with the corresponding 
profile [56]. By using different assessment 
methods in the different stages of the packaging 
design, the sustainability of the package can be 
enhanced.There are important criteria to be 
considered during packaging design and 
production when selecting the material for the 
production of a packaging according to the EU 
Packaging and Packaging Waste Directive, 
which is based on the Regulation on Control of 
Packaging Waste. The minimum amount of 
packaging material required for the product 
should be used, it should be reusable, if not, 
should be made of recycled material or material 
which is suitable for recycling [21]. 

The packaging industry is developing new 
packaging techniques by taking demands and 
environmental concerns into account and 
develop new packaging techniques related with 
the naturality and sustainability of the materials 
used in the production of food packaging. 
Sustainability of packaging can be improved by 

using different evaluation methods at different 
stages of packaging design. While packaging in 
portions makes our life easier, more packaging 
waste is emerging and this poses a threat to the 
environment. Producers and consumers need to 
be conscious about the sustainability of food 
packaging. 

 
5. CONCLUSION 

 Packaging is in a constant change so as to 
adapt the social life and people's eating habits 
and is an indispensable part of our lives. 
Changes in lifestyle, eating habits, income 
growth and demographic factors of the 
population have led to the development in the 
food packaging sector. Packaging allows food 
products to be transported cheaper and safer to 
desired location.  Increased consumption of 
food is causing environmental concerns while 
facilitating people's lives with their functional 
characteristics. In recent years, consumers are 
expecting packaging industry to add renewable 
elements to their product models from the food 
packaging due to the need to reduce 
environmental impacts. Sustainability of 
packaging is a key expectation for the 
stakeholders and consumers and the food 
industry.  

According to environmentally friendly 
measures in packaging the material should be 
recyclable, reusable and renewable. In this 
regard, the need for packaging will be fulfilled 
by consuming less natural resources. It can 
offer new features to make packaging more 
sustainable and also mechanisms can be 
formulated to increase sustainability 
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