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Abstract

Packaging is often considered as an ephemeral pebdue to its intended role in the
product systemHowever, packaging plays a vital role in supporting and promoting im
provements and innovation ithe sustainable supply chain. In this context, the concern
was that packaging companies were strugglingdbi@ve green sustainability in the supy
chain throughecofriendly packaging designs

The objective of thistudy was to analyze the link between greenkeging and sustaina-
bility in supply chain in order to provide packaging companies witbmprenensive per-
spective of adopting a sustainable supply chain in terms of environmental, economic
social development. It was hoped thidie information gained from thistudy could be
generalized into atandardguideline for future firms so that they caliteflect on them-
selveso gain sustainability succes#ifuby adopting green packaging in the circular eco
omy.

The quantitative research approach was used to achieve the objectivegdtigef food
packaging and aonline survey wereonducted to guaraiee thevalidity andreliability of
the results The outcome retrieved from both comparison and online surveytraas
scribed and analyzed with the content analysis.
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be used as a shred of standard evidence. Moreover, companies should consider the
advice to achieve a similar outcome.
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1 Introduction

YS&g2NRA adzOK & oTF 2Z2ReCT Nl yayiTR 2vi IgpaRBISivaL
LI O 3Ay3IE NBEFGS G2 licatiord ardAnSualdgep@tFwhgnS ¢ | N
typed into the search bar. Nowadays, the Earth is gradually warming up, and humans

are at least partlly responsible for thatFor this reasorthe topic of sustainable

packaging habeen of concern to all stakeholdersseeking innovative, ecological

and useffriendly packaging solutions. Awarenesshi$ issue has risen over the last

decade, and a large number of recyclable matehals been developeds a commit-

ment of global companies to redudke climate impact opackaging.

Climate change has changed from somethhrag only speciést atmosphere experts

are concerned about, into a topic on the daily agenda for politicians and economists,

Fa O0KA& AaadzS G LA Ay G alsoaffdds mbnpanigs Rind-A R dzl
tiple waysfrom different aspects such dlse presentation of new products to cus-

tomers, resources apportionment and recycling products. However, materials also

playa crucial partn influencing logistics, waste management, cost structure the

environment as explained further in other chapters.

On average, packaging accounts for about 5% of the energy used in the life cycle of a
food product making ia significansource ofgreenhouse gas emissigriioreover,

this percentagecanrise devending onthe LINE RdzOG 4 Q OKI NI OG SNR & G .
in the future because new products keep penetrating market every day. Therefore,

for some products, the packaging used has an even bigger impdlce alimate

change than the fuel used to ship it hoarket.

To establish the field furtherhe purpose of this studwastwofold. Firsty, the pur-
pose was to offea comprehensiveeview ofthe packagindield including a brief his-
tory, all types of packaging functisand food packaging regulations iargpe, espe-

cially in Finland. Secolylthe purpose was to offea conceptial frameworkby sum-



11

marizingthe research in this field in two parts. The first paohcentratel on charac-
terizing the main aspects associated with sustainable packaging logigécms of
environmental, economic and social developmehie second pafocused on ana-
lyzing the sustainability and competitivenasghe supply chain through eemsts

created by green packaging.

Nowadays, modern enterprises do not use packagg ash means of covering for

their product, theyhavedeveloped it as a marketing tool which enables brands to
communicate with customers. Similar to any good design, packaging not only tells a
story but also a sensual experience, literally engaging consutmensgh sight, touch

and soundIn particular, packagingontains not on} the essential information o
product including ingredients, nutrition information, a barcode,expiration date or
batchnumber and so on but also th#andof that product Allof these details facili-

tate consumergerceivewhat the enclosed product ier, how it should be used,

what age is appropriate to for usinghd mostsignificantlyif they shouldpurchase

the product or not. Indeed, most companies do not focus on comeatitig with

their customers about packaging materials. Instead of that, they concentrated on the
brand and content of the packaging. Thus, it would be ideal if sustainabilitygener
and waste management wen top ofthe RS & A Iy SNRa YAymRwgKSYy R
package for both new and old producespecially when global warming is becoming

a sensitive topic in every daily agenda.

2 Methodology

In order toidentify andchoose themostappropriateresearch methodor this study
it wasimportant to understand he similaritiesand differences between them
Choosinghe most efficient anduitableone, indeed will helparesearcher achieve
the outlined aim of a studgffectively The selectiomf research methods should be
focused on what kindf data needs to bedllected in order to obtairthe necessary

information for the research problems. (Kananen 2015, 65; Walliman 2011, 92.)
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The following chapters first explain the differences between qualitative and quantita-
tive data and research methods. What followsaimsexplanation of which methods

were chosen for this specific study and descriptions of these methods. Furthermore,
the chapters aim to explain and justify the choices made. The chapters fochs on t
methods of internet surveythat were all used as a mearor data collection in this

study. (Kananen 2015, 65; Walliman 2011, 92.)

2.1 Qualitative and quantitative research methods

It is universally acknowledged that data aften divided into two different catego-

ries which argualitative and quantitative datadsed on its characteristicshesig-
nificant factorthat differentiates quantitativedatafrom qualitative data is that quan-
titative data is measurable, as it is often in the form of numbers, whereas qualitative
data camot be quantified since tlakes theform of wordsmostlydescribing abstract
concepts such agudgement, emotionsideas and beliefs. (Goodson & Phillimore

2004, 3; Walliman 2011, 743.)

Just as data is divided into qualitative and quantitative variety, so are different types
of researchmethods. It is typical to choose between quantitative and qualitative re-
search methods, but it is also possibde researchers to combine both for use in a
single research project depending on the kind of study and its methodological foun-
dation. Accordirg to Allwood (2011, 302), three major distinctedretween qualita-

tive and quantitative research are the form of data collection, analysis and the
presentation. The basic premiséthis chapter is understandirtige similarities and
differences betweemudlitative and quantitative researcliKananen 2015, 67; Kuada
2012, 91.)

Qualitative research is a method used for formingester understanding othe topic

FYR FAYRAYI [y | VASBNI KRS (IKES yj 2286GUAR 2 I 48

tative researchs designed to enable researchersg@ina deeper understanding of
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the topic,especially when there is no existing informatidneories, models or re-

search available. (Kananen 2011,)37

Qualitative research is flexihlandit is not necessary to folle strict rules orthe re-
search path. Qualitative data sources include observation and participant observa-
tion (fieldwork), intervievg and questionnaires, documents and texts, and the re-

a S I NDK S NI siandireadtipns (Myeis 2609).

Quantitativereseach requires accurate questions because the research can easily
miss sometmg important during the dataollection if questions araot correctly

formed. Moreover, all the stagess well as the rulesave to be followed strictly for

the accuracy and ralbility of the resultsTherefore the reseacher needs to have
knowledge of the=xisting theoriedefore starting to collect datéor analysis. Other-
wise, there is a risk that the researcher has been focusing on completely wrong is-
sues in the questionsh& questions themselves can be wrong or the options for an-
swering might not include the relevant answer at all. In this case, the whole research
can miss the main poinAs aresult, the costs of the fieldork will be doubled. (Ka-
nanen 2011, 73)A summaryof the differences between those two research meth-

ods can be seen in Table 1.

Tablel.Qualitative vs. quantitative researcgdapted from: Denscobe 2003)

Qualitative research Quantitative research

Theunit for analysis Words Numbers

wS &S| NOKS NI a| Descriptive Analytic

of the phenomenon

Scale of research Rather smaibkcale Rather largescale
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Focus of research Holistic approach Specific focus
TheConnection with re- Researcher involve- Researcher detdmnent
searcher ment

Research design Emergent Predetermined

2.1.1 Why does quatitative research fit the study?

Thequank G G A DS NB&aSFHNOK | LILINE | OK hiedadse iDK 2

was considere@éxtremely wellsuited fori K S I dzii K 2 NMR@ovdrJdeNskd?2 & S &

lection between qualitative and quantitative was clear from the beginning.

The study wabased orthe quanttative research of literature abouhe link be-
tween green packagingndsustainable supply chain terms of economic, environ-
mental ard socialdevelopmentfor forming a better understnding ofthe topic.Ap-
plying this methodi 2 G KA & 0 | Wak koped dDfean bfp@taniyito

achievea deeper understanding of the topic

2.1.2 Research Question and Aim of the study

The primary objective dhis research was to analy#iee potential impact on effi-
ciency of adopting sustainable packaging in terms of environmental, economic and
social developmentln this regardthe author of this study sharetthe view that effi-
ciency and sustainability acmmpatible,andhe hoped to provide¢he readers witha
better understanding of how sustainable packages influence the environnmm-
days

Theresearchquestioh 2 F GKA& o0l QK

w»
N
5
Qx
C

A
w»
Qx
>
Qx

asy
o
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How does green packaging relate to sustainabilityhesupplychain?

2. How does green packaging contribute sustainable value to the supply chain

and to consumerd

3. How do consumers see the value in green packages?

compatible ‘

: .

Support from
government and
consumers

tax reduction and

financial support Economic perspective

packaging
chain

The link between green

and

sustainability in supply

Save resources/Reduce
waste/ Competitive
advantages

—

Environmental
perspective

Not compatible

Awareness and
responsibility of
consumers

Social perspective

The 4RID principles of
green package/Circular
Economy Strategy/Eco-
efficient Value

k‘

Figurel.Research Question Framework.

The research questi@werederived fran the fact that the majority of packages

nowadays are not suitable for all the produtitsit they are used to cover. Every

product has specific requirements for packaging sa fraper package materials

playvital parts in performing oa higher level tosustain is desired conditionMore-

over, climate change has been the subject of wide debate that extreme weather is

occurring with significantly increased frequency from amaade causes. Since the

onset of the sustainability era, sustainable packagiagbecomeone of the top in-

fluencers of purchase decisions. According to Anthony (2014), it is not that consum-

ers are opposed to the notion of sustainable packaging but for the mosttpast
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are not willing to sacrifice for it in terms of pricing, perforrsarand convenience.
Therefore, the study was created to provide all readers with sufficient information
includingthe history of pakaging, regulations regarding materials that come to

contact with food, product marking and symbols used, plus an adecalysis of
sustainable packaging logistics that is now the key driver of innovation and its link be-

tween sustainability and competitivenesstire supply chain.

3 Packaging in brief

3.1 History of Packaging

In ancient tima, human being were seklsufficientin that they spent most otheir

time on gathering, hunting andonsuming food where it was fodnn nature. How-
ever,as the civilization grew along witinincreasing demand of preserving food,
primitive humais began to pack food fdonger shelf life byaking advantage afiat-
ural materialssuch adree leaves, bamboo, lotus leaves, palm leaves, gourds, coco-
nut shells seashells and animal skihater onwith the discovery of new materials
such adabrics, ceraics, metals, lacquerware, woadhre, jadeware, and certain
types of paper, the packaging industry transformed itself atagher level Signifi-
cantly,the invention of steam engines markétke beginning othe Industrial Revolu-
tion in the eighteenth centuryThe Industrial Revolutiocreated temendous
changes ipackaging in the history of mankinieideed,the whole concept of pack-
agingand the consumption patterns worldwide weextensivelychanged by the
manufacturingtechnology. An illustration o brief history of packaging can be found

in Figure 2
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A BRIEF HISTORY of

FROM PAPER TO GLASS, METALS, PLASTICS AND BRANDING

A LITTLE 1200 1817 18505 i
“The first commercial  Corrugated puper @
cardboard hox was appeared hat foods

1970s

Metals and

The tin plating
process wes discovered
in Bohemia

metal canisters

Evolution of
1810 information and
transparency,

1500 B.C. £7% 1200 B.C. 1310

Paper-making 11 seaec B G personalization,
was introcuced in W8 pate y and connectivity,
the United game mechanics
Kingdom / and customer

7000 B.C. / aper ba i loyalty
- mads ol,
gan

o D it b @

EARLY ON TIst or 2nd
Peaple used natural century B.C. g 3 1956

objects of for Sheets of reate were invente " Fxpo
containers paiit

Glass- making =
was industrialized
in Egypt

Glass was pressed
into molds to make
cups and bawls

Figure2.History of Packaging. (Adapted fronsti®pWisecarver 2012)

3.2 Packaging Function

Packaging performa series of disparate tasksich as protectinghe contentinside

from cortamination and spoilage, makirige final producteasier to transprt and

store as well aprovidinga uniform measuring of contents (Hine, 1995). Fribra au-

0 K 2tiNSstatement implies that if a package is designed to fulfil its function, it must
endure all primary functions includingmtainment, protection, convenience and
communication. Moreover, several additional functipssachselling, promotionand
environmental responsibilityshould be taken int@onsideration simultaneously dur-

ing the packagindesign and development process.

The food packaging industry has matle advertisingbusines effective and wide
ranging distribution possible by standardizing brands. For manufacturers, packages
are notused only as a means of covering for the produtiey are a way of Bf. Ac-

cording to Robertson (2012), packages not only can effectively communicate the
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true valuethat a product offers but they are also equally potent symbols of wasteful-
ness once the product is gone. However, it often occurs thattmpackages found on
retailer helveslack in one or more of the functiofisategores. One of the func-

tions that arerarely mentoned in thepackaging is sustainability. Especialith the
currentstate of the environment which has been turnegdo a topic on the daily
agenda this function should be athe top of manufacturedt f2iorities in order to

create less waste and enable consumers to recycle or reuse those packages after

consuming or unboxing their products.

3.2.1 Containment

¢KS GSN)Y @é2 ywihH VAY¥S A Agéddifarid prever theFrgiil | A y
spilage and loss. This function mdickagings so obvious that it is easily overlooked.
However,compared to other packaging functionbed O2 Yy G Ay YSy (i ¢ T dzy (
an extremely vital role in protectinipe final products becausgoodsare likely to be

lost or contaminated by the environment. Consequently, withthé dcontainmeng

function, product loss and pollution would be widespread (Robertson 2012, 2). All
products must be contained for delivery from the point of productiorthe final

destination. Even products that consist of chemical hazards or multiple parts, such as
bulk producsor a bulk cement rail wagomust be contained to function success-

fully.

3.2.2 Protection

¢KS LI O1F3SQa RSTSyaAidSscest intéridaNBith thiNBS @S y (i 2
product inside. The protection function is often regarded as the primary function of
packagingo protect its content from both physical damage and environmeimighli-

ences such awater, light, gases, odors, microorganisms, Milorg compressive

forces, etc.
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Food during the time elapsed betwedme production line and ultimate consump-

tion hasa high potentiato be exposed to various hazards which make the food una-
vailable for consumption or significantly affect the qualityadd. For this reason,

the protection function makes a majaontribution to proecting and preserving
productsfrom a myriad of hazards while beingpved from one place to another on

numerous occasions each day in any modern society (Robertson 2012, 3).

3.2.3 Preservation

The primary preservation function of packagirsgto keep the products iacon-

trolled environment sdhat they retain the quality and safety ake for a longer pe-

NAZ2R gAOK2dzii F FFSOGAY3I GKS ljdzZ £ A inénto2 T T2
account especially when dealing with food products, pharmacalstend other per-

ishable products. A good packaging system should protect the contents from chang-

ing their nature without affecting the quality and under no circumstances may vari-

ous types of hazards happen during the distribution chain.

3.2.4 Utility

The utilityfunction of packaging is used to describe the convenience of packages.
Modern industrialized societies have brought about tremendous changes that con-
sumers demandrom productssothat theyfit into their lifestyles and the packaging
industry has had to respond to those changes. As a result, the utility function of pack-
aging should encompass all the packaging attributes that provide added value and
convenience to the users of the prochor package (Clark, Jung, & Lamsal 2014,

250).

According to Tanner and Raymond (201078, customers make decision while
shopping based on searstagesand one of them ishe size ofthe productthat
they will buy and its convenience. Furthermotiee demand for a wide variety of

food and drink at outdoor functionsuch as sposgtevents or backyard BBQ parties
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hascreated a huge demand for greater convenience in household products. There-
fore, the design of recent products has changgdduallyto increase convenience
includingfoods that are preprepared andhat can be cooked or reheated in a very

short time (Robertson 2012, 3).

According to McAdam (2012, 112), customers are much more interested in what

the offer does for them than they are inhat the offering does. For this reason, the

LI O1F3Ay3a LXtLrea +y SEGNBYSt&@ AYLRNIFyYyG N
for convenience. To givan illustration of what this means, we coldak at the case

of egg packaging which can be found easilgny markets. When a mother needs to

buy eggs foa 6-member family that loves omelstit is likely that she would choose

a package of 12 eggs instead of a package of 6 eggs. The critical reason for this is that
she may need another 6 eggs to make draotdish without wasting time to go shop-

ping inthe market. Howevera package of 6 eggs or more could be an optimal solu-

tion for people living alone or marriecbuples without children for better conven-

ience without being afraid of produty food waste. Aother exampleof a conven-

ient package ithat when a customer purchases milk for immediate consumption,

they will choose a resealable package which has a plastic lid on the upper part of the
package rather than purchase an-tesealable packag&ncethey may

continue drinking in a period of several hours.

3.3 Packaging as a Sourcelioffiormation

3.3.1 Tracking information

It is universally acknowledged that there are two forms of automated data collection,
which are barcodes and RFID systems, have been usedfa@gimg inventory and
tracking purchase patterns for decades. Althotigir nature which is about carry-

ing product information is similar, they are completdifferent from each other.
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A barcode is a visual representation of data that needs a scannemviieam of light

to read the black and white lines to collect information. According to Alexander
(2018), the black and white lines of a barcode will be decoded and turned into text
by the scanner. After that, the information will be sent directly to tatlase system

for analysis. Another key thing to remember is that every line of the code must be
scanned precisely so that scanners can read and transmit the data accurately. Bar-
coding requires a person to physically scan each item individually. On teelahd,

RFID systems show theificiency by being cable of scanning multiple items at once.

RFID stands for radioequency identification, which uses radio waves to transmit in-
formation from RFID tags to an RFID reader. While RFID is truly effidiemigi
productivity, the system may sacrifice accuracy. Barcodes can read codes regardless
of the substance, whereabe RFID system will decrease capabilities for reading tags

when operated near metals or liquids.

3.3.2 Product information

Product informatiorusuallyconsists oflifferent contents such aghe name of the
product, imagery, required marks and temporary content for legal reasons. There are
several regulations on product information by government and some of them have

to be on the package includirthe country of origin, manufacturer, nutrition infor-
mation, association marks and barcodes. Each product requires different information
based on its nature and purpose of the manufacturer. For instance, the labels on
clothes indicating how to treat garmés during washing and drying are strictly regu-

lated in the textile industry.

Nowadays, consumers are gradually conscious of the nutritional information on
packaged foods and the origin of ingredients used in the preparation, manufacture or
handling of tle food. Furthermore, the food manufacturers also opt to put a health
AGFNINGAY3T 2y GKS FTNRYy(Gd 2F GKSANI LINE RdzC

only food manufacturers but also other manufacturers of any industry chose to meet
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0 KS Odza (i emsritstbyattaciBny dall printing QR codes that lbarscanned
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appear orthe screen when consumers scan these codes. This technology enables
consumers to access more dataoait the products they are willing to purchase with-

out the assistance of store workers.

3.3.3 Marketing tool

According to Vetrova (2019), eypatching design and higuality printing attract

consumers and differentiate a brand from other competitors in the raarko put it

another way, the information contained on food packaging is one of the critical fac-

tors significantly influencing the opinion of consumers about the product. It is irrefu-

table that the packaging industry offetlie marketing industry a hugepportunity to
L2aAdGAGSt e AYLIOG | O0NXYYyRQA AYF3IS o0& 02)
aging design. Indeed, good marketing communication associatingapihfect

graphic design wikncourage potential consumers to buy the product and come
backforY 2 NE® ¢2 3IAGBS |y AffdzZAGNI GA2y 2F 6KI
which is one of the most famous American companies providing crunch and delicious
flavors of stackable snack chips. The major distinction between Pringles companies

and theircompetitors ighe packaging. Instead of using traditional plastic or foil

bags, Pringles companies decided to innovate the appearance into the cylindrical

AKIF LIS 2F GKS OFyAadSNIFf2y3a gAGK GKS AO2
ognizable grapic element of the package. Furthermore, the company alovs

strict color mode for itproduct lines for easier recognitio(See Figure 2)
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Figure3.Pringles Packaging. (Adapted from Hare 2019).

Another key thing to remmber is that color is one of theethods used in defining a

sulDl G S3I2NE 2F LINRPRdAzO( a ® G&mlkldbgl golot: IiHS> S
widely acknowledged that there are various types of milk which is from skim milk to
whole milk and everythig in between. Consumers can tell them apart easily by the

color of caps and labels while they are shopping.fdlbhe package means |ofat

milk, while red package suggests the full fat.
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Figure4.Color of milk packaging versus €ontent in Finland(Adapted fromStrom-
man 201147)

3.4 Labeling

Labelling is regulated to help consumers obtain the complete information and make
the right decision in choosing products based on diet, allergies, personal taste or
cost. Every customer Bahe right to know about the food they have bought matches
the description given on the label. The information on labels must be precise, clear
and easy to read and understand by the consumers, in order to protect their inter-
ests and healthFFor instanceguantity information, e-mark, nutrition information,
country of origin, etc. The following chapters will explain more about these

specificatiors.

3.4.1 Nutrition information

Nutritional values of the product are necessary information that labels should con-

tent. In essence, the manufacturers should provide consumers with complete infor-
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mation on the value of energy and f@ifent kinds of nutrients. Thispecific nutri-
tional information should be presented in a table in the same field of product vision,

which is aar, easy to read and understand (see Figure 3).

.
Nutrition Information
Serving size: 250mL  Servings per package: 4
Averageqty  perserving | perf00mL
775k 310kJ
Energy 9.0 %g
o 'Ts,,m 6.9 479
" 11.80 470
Carbohydrate 11.80 58m0
- Sugars 145mg 123mg
Sodium 308mg (38% RDI")

full cream
ﬂﬂﬂ“s‘w oRisED UL
ONHOMOGENSED ™™™ o w05

Figure5.Nutrition Information. (Adapted from SaxelB®18)

The critical role of nutrition information is helping consumers become more knowl-
edgeable about their everyday diet @make better choices about what are choos-

ing to purchase.

3.4.2 Quantity information

The net quantity statement must be put in mass weight units such as grams, kilo-
grams, milliliters or liters on the label of the package by the manufactures. The net
guantity must be placed close to the name of the food and in lines parallel with the
base of the package so that consumeassee all this information at the same time.

This also applies to alcoholic drinks. However, there are some products which are not
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look at the case of bread roll packageaibakery store. The consumers can see the
number of items inside the packaging so that the net quantity in mass weight units

does not applyo some typical products.

3.4.3 The emark

I OO2NRAY3I (2 blaA2ylrt aSlFadNBYSyd g wS3o
WEFNJQ LIXIFOSR 2y | 0SSt YSrkrya (KFG GKS
Economic Area (EEA) markets. As such, it acts asraloggcal passport throughout

all EAA markets without having to meet weights, requirements and measures of all

European countries.

Figure6. Emark. (Adapted from Ivank®017)

3.5 Marking

Food packaging symbols are all over pratdubut not every consumer knows what
they are or understands the essence of them. Therefore, the most common packag-

ing symbols in EU food products will be explained precisely in this chapter.

The first mark is the universkabeling symbol, indicatinghat the materials used for
food packaging have been previouslgted to avoid harmful impacts dmuman

health. This wine glass and fork icon metrat packaging is suitable for food use. It is



































































































































































































