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Combining product and packaging
design for increased added value
and customer satisfaction
ABSTRACT
Current paper shows an analysis of the conceptual design of products
and packages that correspond to requested customer needs. A number of
research tools, marketing/branding principles and product development
techniques are presented. This study is an analytical demonstration of the
whole design process from the concept to the final 3D rendered models
with the use of a number of tools and methodologies i.e. mind maps,
mood boards, sketches. In other words, it is a combination of marketing
and designing principles that transformed the raw data received from
customers into 3D CAD (Computer Aided Design) modeled products; a set
of sportive sunglasses paired with a hand-watch from the same product
family and a set of classic sunglasses with a casual hand watch. Finally,
this project can be considered a blend between theoretical and practical
methods that have been chosen and practiced after extensive research.
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Introduction
Design is everywhere. Especially product design lies at
the convergence of many human activities. From an economic aspect, a product is something that is sold from
a company to its customers. The development of
a new product begins with the identification of a market
opportunity and ends in the production and its delivery
to the customers; a novel approach on designing creative products and packages was presented in the work
of Kyratsis et al. (2013) and Kyratsis et al. (2014) with
the Design for Skin & Shape methodology that creates
a clear optical identity to the customer’s mind for the
product which is directly associated with the design. In
addition, the proposed methodology can reduce the

product development time since the concept is defined
from the beginning of the design cycle. The packaging
and branding have to connect to the product and of
course to the expectations of the target market. The goal
of this paper is to present step by step the whole design
process of a new product and its packaging from the
ideation stage to the final rendered CAD model based
on a workflow similar to the one found in the studies of
Kyratsis et al. (2015) and Alexandridis et al. (2016) where
specialized computational tools and methodologies
are combined having as an objective the optimization
of a design considering its environmental impact.
Finally, this paper aims to present products that will
satisfy actual customers’ needs through innovative and
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aesthetically pleasing design. This means, that these
products should have special features that are not
currently used in the market or at least they are not so
common. In order to do so, an extensive market research
has been conducted to define the final product features.

Literature Review
Regarding the product development, the work of Urlich
& Eppinger (2012) provide knowledge and mechanisms
related to Product Design and Marketing. They describe
the whole new product development process starting
from defining the design problem and gathering raw
data from customers. On top of that, they analyze
techniques of concept generation and selection in
order to reach the stage of testing and manufacturing.
According to the authors, an important aspect of the
product design is the underlying reasons of bad design.
Norman (2013) presented ergonomic solutions to
design problems and functions based on cognitive
psychology, in order to design with respect to the
user. Based on Norman (2013) it is not technology that
makes things complicated during the conceptual design
phase of a product, but the bad design itself. Manavis et al. (2019) proposed in their work nature-based
design ideas that can lead to further opportunities for
research and marketing success of the retail industry.
DuPuis & Silva (2008) with their study on packaging
design provide the reader with tools for choosing the
best colors and materials in order to design a functional
and aesthetically pleasing package to promote products in the marketplace. In addition, many examples on
eco-friendly packaging and on innovative ways that materials can be used in design packages are available in the
work of Sherr & Dent (2015). Moutaftsi & Kyratsis (2016)
explored the benefits of a customer based approach on
food packaging design by presenting a case study of a
small production honey brand. Kouveli, Tzetzis & Kyratsis
(2017) in their research on the packaging design process
from the company’s perspective, state that packaging
design is one of the most significant subunits of the
product design field and emphasized on the fact that the
package is the outer skin of the product, its protection
layer and the first element on the consumer’s vision.
Ambrose & Harris (2011) explored methods by visually communicating the value of a product to its target
audience and examined the entire lifespan of a piece of
packaging: from its manufacture and construction, to its
display in various retail environments, to its eventual disposal as well and finally to the associated environmental
concerns. Wang (2013) studied the importance of visual
packaging design and developed a theoretical model to
show the effects of consumer attitudes toward visual
food packaging on perceived product quality, product
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value, and brand preference. Crilly, Moultrie & Clarkson
(2004) conducted a research on how consumer respond
to product visual form within the context of an integrated
conceptual framework and emphasized on the aesthetic,
semantic and symbolic aspects of cognitive response to
design. Additionally, authors examined the role of external visual references and the effects of moderating influences at each stage in the process of communication.
Solomon (2017) investigated the consumer’s aspect and
psychology behind every decision regarding the purchases; his study presents how the consumers take decisions
regarding the purchases and advertisement influence,
the human sensory channels and consequently behavior.
Last but not least, Bruce & Daly (2007) studied the design
management processes and activities from a marketing
perspective primarily through the use of detailed cases.
Present paper aims to deliver a complete study
on the product and packaging design, based on a
combination of the most appropriate methodologies and strategies that were mentioned earlier,
with ultimate goal to increase the value of the final
products and thus fully satisfy the customer.
The production of an ecological product is more complex than it seems (Wever et al., 2010). The producer
has to carefully analyze all the stages of the life cycle
of the product in order to prevent the environmental
damage, from production to disposal. One well known
phrase to the world of design is ‘less is more’, which
it is also significant in the case of the environmental
impact. An extensive research of the materials can lead
to a choice less harmful to the environment but also
could result to the reduction of the required amount
of material to produce the product. This means less
time of processing and transportation, which could
lead to economic growth due to the reduced costs.
As for the branding, the language has to be direct and
clear (Ghodeswar, 2008). This is happening because
customers most of the times dedicate only a few seconds
on shelves in order to choose a product. Furthermore,
the brand name could originate from words without
meaning, but have pleasing and memorable syllables
that suit with the products namesake. Sometimes companies name their products after intended misspellings
of words, in order to create an intelligent and memorable
word play. An early research on brand name characteristics and the associated strategies was conducted by
Robertson (1989). The authors concluded that brand
names should be simple, distinctive, meaningful, emotional, make use of morphemes, phonemes, alliteration,
consonance, and should make a sound associate of
product class, as well as being legally protectable; a well‐
planned brand name will require less marketing money
to achieve recall and image targets. Also, it is a common
fact that companies take their product names after real

or imaginary names that will work as a signature for the
product. Colors also play a significant role to branding.
This means that different colors correspond to accordingly different product attributes. For this reason, it is very
useful for designers to pick a color palette when they are
designing a packaging, in order to have better results in
advertising the product (Kohli, 1997; Mohebbi, 2014).

ily be combined; they are accessories that define
the customer’s style and way of living. In addition,
their high functionality leads a number of people to
carry them all the time. Another reason they have
been selected, is because their development at a
conceptual level is better understood by the customers. Their penetration in the people’s life is high and
their use is easily grasped by most of their users.

Research Design and
Methodology

Data Gathering

Figure 1 illustrates the framework of the processes followed, so that the final concept design could be modeled based on the customers’ needs. After the problem
recognition, a number of interviews were conducted
with customers, in order to collect the appropriate data
regarding their needs. The gathered raw data were hierarchized with the analysis of an online questionnaire.
Furthermore, mind maps, mood boards and conceptual
sketches were implemented for the creation of new
ideas. Finally an interview with experts was added to
the already gathered data in order to select the final
concept and generate the final 3D CAD models.

»»Figure 1: Workflow Chart

Gathering data from customers was implemented by
interviewing 10 customers and observing how they
use these products during their daily routine. The
participants of those interviews were both males and
females. Eight of them were within the age group of 20
to 30 years old and two out of ten above 40. According
to van Kleef, van Trijp & Luning (2005) ‘it is generally
assumed that when consumers respond to questions,
their answers represent the true meaning’. For this reason, first the interviews were used in order to provide
a solid basis for the number of features and issues that
the customers wanted to underline and then create an
online survey for addressing quantitatively the subject.
The directions of questions that were composed and
used during the interview phase are stated below:
1. Which is the most important criterion when purchasing sunglasses?
2. In what time of the day do you
wear your sunglasses most?
3. What do you like most about the
sunglasses you own?
4. What do you dislike most about
the sunglasses you own?
5. What would you improve in your sunglasses?
6. What is the most important criterion when purchasing watches?
7. In what time of the day do you
wear most a hand watch?
8. What do you like most about your hand watch?
9. What do you dislike most about your hand watch?
10. What would you improve in your hand watch?

Product Opportunity Identification

Customer Needs

In a modern society, “smart” products provide many
advantages, but also complexity. To be more specific, after the customer evaluates the hundreds of
product choices and eventually chooses one, they
have to deal with hundreds of complicated features,
and mind-blowing tutorials and manuals. Experts
call this feature creep. The aim of this study is to
replace this complexity with the good design.

Customers express their needs through statements.
These raw data can be translated and expressed under
a specific number of needs. In other words, customer
needs were generated after the analysis of the data that
have been gathered from the interviews and the observation of customers during their daily routine. Table 1 contains the needs that emerged regarding the sunglasses
and the hand watch respectively. The relative importance
of the needs was conducted through an online survey
that was consisted of 312 responses. Participants were
allowed to place at the same rank more than one need.

The sunglasses and hand watch were chosen as
test products for this case study since they can eas-
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Table 1
Customer needs per product
Sunglasses needs
Aesthetics
Sun Protection
Price
Durability
Eco Friendly
Comfort

Hand watch needs
Price
Functionality
Comfort
Aesthetics
Technology
Robustness

For example, if a participant deemed that both price
and durability are the most important needs to him/
her, then he/she could place both of them at rank 1,
leaving rank 5 unallocated. Regarding the sunglasses, the
relative question that is referring directly to the importance of the needs is: Please rank the most important

»»Figure 2: Hierarchy of the needs for the sunglasses

»»Figure 3: Hierarchy of the needs for the hand watch

8

characteristics that you look for when purchasing sunglasses; 1 being the most important and 5 being the least
important. According to the answers of the question
above, almost 30% of the customers put aesthetics in
the first place. Moreover, sun protection was also high
rated, price and durability were placed somewhere in
the middle. On the other hand, eco-friendly design was
voted as less important criterion. Figure 2 depicts the
hierarchy of the customer’s needs that relate to the
sunglasses. As can be seen by the diagram, aesthetics is always a high priority to consumers because the
external appearance of the product is primarily responsible for the first impression (Avramović et al., 2013).
Similarly, the most relevant question concerning the
importance of the needs for the hand watch is: Please
rank the most important characteristics that you look

for when purchasing watches; 1 being the most important and 5 being the least important. From Figure 3 it
is obvious that aesthetics and price are on top of the
customer’s preferences, followed by comfort, functionality and technology. Technology was placed, with
no significant difference at the bottom of the list.

Brainstorming
Several techniques were used for keeping track and
organizing thoughts. These tools can be considered as
part of the “process sketches”, that is described right
after, as long as they play fundamental role in the understanding of the design problem. During this study, mind
maps were used in order to investigate the technical and
morphological characteristics of the products (Da Luz et
al., 2011). To be more specific, the glasses are analyzed in
several categories i.e. materials, lenses, features, sizes,
types and parts. These categories are organized furthermore in order to achieve a deeper understanding of the
glasses’ structure. In particular, the material section is
divided in lens (glass, plastic, polycarbonate, SR-9) and
frame materials (molded plastic, acetate, metal, animal

products, wood). In addition, the lens feature category,
is analyzed in coating (photochromic, gradient, mirrored,
polarized), colors (gray, yellow/orange, brown/amber,
green, purple/red, blue, polarized) and the different
types of tint (clear, light, medium, dark, very dark).
Furthermore, the size category relates to the Lens’, the
bridge’s and the temple’s Length. Moreover, all the different styles of glasses (Aviator, Cubmaster, Wayfarer, Rimless, Lens shape oriented, hobby oriented and the transformable glasses) are positioned in types category and
last but not least the glasses parts (Lenses, Eye Wires/
Rims, Bridge, Nose pads, Pads Arms, End Pieces, Temples, Temple Tips in Parts category). Figure 4 illustrates
the basic concepts of the mind map for the sunglasses.
As for the hand watch, there have been a combination
between the main components and some technological
improvements, relating to the smart watch technology as
well as other specifications and connection options. Specifically, the parts category is divided by the strap (leather, nato, pilot/aviator, rally, bracelet, zulu), the case body
(crown, dial, hands, lug, crystal) and the buckle (modern
and classic).The types of glasses are classified in four

»»Figure 4: Sunglasses basic concept directions for the mind map
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»»Figure 5: Hand watch basic concept directions for the mind map

categories (children, elegant, classic and sport style) and
the size in three (small, medium and large). Additionally,
the “fitness” category, which is more sports oriented, is
divided by steps, distance and calories. On top of that,
classic hand watch specifications were mentioned like
time, alarm, date, stopwatch, battery, water resistance
and some other not so common (bluetooth, microphone,
speaker and special sensors). As the smart watch technology advances, there has been further analysis concerning the connection (calls, notifications, camera, and
maps) and other technology features (touch, voice commands, glances). At the end, a customization panel was
added, in order to keep track of the design ideas. Figure
5 illustrates the basic concepts of the mind map for the
hand watch. In addition, mood boards were used in order
to illustrate ideas that cannot be expressed by words.

Concept Generation
Concept sketches are practical tools that help the designers to sharpen their sensory system. In most cases,
freehand sketches are used to explore a number of ideas
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and experiment with different forms and geometries.
This is an easy way to communicate design principles
and aesthetic elements (Bruseberg & McDonagh-Philp,
2001). In simple words, sketches give possible solutions
to problems such as functions, ergonomics, aesthetics,
colors, materials, methods of construction and so on.
Conceptual design can vary from a simple line drawing
that depicts an idea, to more complex drawings that
define morphological characteristics, shading material
indications and other elements of the final modeling.
The final stage is the CAD modeling design,
which refers to a 3D computer aided representation of the final product.
As the design process advances, the designer has
to choose carefully and selectively in order to separate the concepts that should be further processed
from those that should be set aside. Therefore,
they have been categorized in four groups with
common characteristics: process sketches, ideation sketches, explanatory sketches and persuasive
sketches (Rodgers, Green, & McGown, 2000).

Expert Consultation
The advice of an expert is always important as it provides clarity to question design process. In addition, it
is possible to improve the optimization of the design
process. For this reason, interviews with two optic stores
were conducted in the city of Thessaloniki, Greece. The
first one was recorded and the second one was written. These interviews were very critical to the design
process and helped in the collection of valuable data.
The results regarding the preferences of the customers showed that their first priority is to purchase good looking sun glasses, while quality comes
second. In addition, a common characteristic that
customers are looking for is the absorbing/tinted
lenses. This means that most of the time they look
for good aesthetics and protection from the sun.

watch and adjust it to his or hers arm. Afterwards, when
the straps are detached the screen rotates automatically.
In this way, it switches from vertical to horizontal view
and divides into two parts. The left side displays the time
and the right one the counting of the distance, the calories and the heart rate. In addition, to the inner side of
the straps there is a thin bracelet that stays connected
with the watch also magnetically. Aside from the extra
comfort it provides, this bracelet enables the detection
of the heart rate. This means that when the watch turns
into an “armband”, all the magnetic fields turn off and
the bracelet remains at the wrist of the user in order to
keep track of the heart rate. Then, these data transfer to
the watch via bluetooth and displayed on the screen. This
happens, because the exact detection of the heart rate
wouldn’t be possible with the interference of the cloth.

Regarding the rims’ material, quality paste made
of titanium or steel is the most durable choice.
As for the lenses, brown, green and blue are the
most preferable. Moreover, monochrome, gradient and polarized are high quality and popular.
From an economical perspective, customers are not
willing to spend a lot of money in sunglasses purchase. Due to the recession there has been a downturn in sales, of about 30% (Global No.1 Business
Data Platform, 2018). According to sales directors,
the most important characteristics in the design
of sunglasses are the quality of the construction’s
materials and the durability of their structure.

»»Figure 6: Armband watch concept
Similarly, the candidates for the sunglasses product were the bamboo frame sunglasses, the
adjustable tint sunglasses, the titanium frame sunglasses and the foldable frame sunglasses.

Product Concepts
The candidates for the hand watch that served the
purposes of this study were a solar charger watch,
an armband watch, a voice command watch, a
chronometer watch and a chronograph watch.
Since the armband watch and the athletic sunglasses seem to be more attractive to a potential
customer, the presented concepts in this research
are limited to the “winners” of each category.

The frame of this particular pair of sunglasses is folded three times (Figure 7). It folds in the middle above
the nose pads and at the two sides of the frame. In
this way it becomes practical and convenient to carry.
Also, the flat construction of the frame makes them
ultra-robust and durable as well as the hypoallergenic nose pads provide extra comfort to the user.

The armband watch (Figure 6) is referring to the customers that would like to own a stylish athletic watch and an
armband that calculates calories, distance and heart rate,
in one product. The whole idea is based on elastic strap
extensions that are placed inside the main straps. The
second ones connect with the case of the watch through
magnets that hold them together. At the side of the case
there are touch screen buttons. These are characterized
by the attribute to identify the fingerprint of the user, in
order to activate the armband mode. This touchscreen
function also prevents the watch to unlock unwillingly.
When they are pushed, the magnetic fields turn off
and the straps extend. At that time, the user can lift the

»»Figure 7: Foldable frame sunglasses concept
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Concept Screening
Concept screening is a method of analyzing, improving
and comparing concepts. This is a process of multi-voting the selected concepts taking into consideration
the selection criteria that have been selected based
on the customer needs research, from raw data collection, questionnaire and consulting experts.
The concept screening works simply by comparing
the candidate products against a benchmark base
option. The scoring +1, 0 and -1 are usually used in
order to state if the candidate option is better, same
or worse compared to the benchmark option. In the
concept screening method, a concept is chosen, that
is more familiar to the designer, as a reference and
all the other concepts are compared with it. Thus, in
this study only the important criteria were included of
equal weight and a great number of unimportant criteria were skipped as they may lead to false results.
Table 2 shows the criteria used in the concept screening
for the sunglasses, whereas Table 3 shows the criteria
used for the screening process of the hand watch.
Table 2
Sunglasses concept screening
Selection
Bamboo
criteria
Aesthetics
+
Sun Protection
0
Price
+
Durability
Eco Friendly
+
Functionality
Comfort
Sum +’s
3
Sum 0’s
1
Sum -’s
3
Net score
0
Rank
4
Continue?
No

Selection criteria
Price
Functionality
Aesthetics
Technology
Robustness
Comfort
Sum +’s
Sum 0’s
Sum -’s
Net score
Rank
Continue?

12

Tint

Titanium

Foldable

+
+
0
+
+
4
1
2
2
2
Develop

0
0
0
0
0
0
0
0
7
0
0
3
No

+
+
0
+
0
+
4
2
1
3
1
Develop

With the conclusion of the screening process, the
results came up with four “winners” two for each
product category. A pair of athletic sunglasses with
modern and sporty looks (Figure 8a) along with an
athletic combination of hand watch and armband that
fulfil most of the modern athlete’s needs (Figure 8b).
The second option is a pair of foldable sunglasses
with a more classy touch (Figure 9a) along with a
classy hand watch with leather strap (Figure 9b) which
leans towards the business and casual class alike.

Packaging and Branding
The art of packaging design lies between industrial and graphic design. In order to be successful,
the packaging must be appealing to the customer.
It ought to make intense the feeling of possession,
to satisfy the vision and persuade the mind.
Packaging is extremely associated with marketing and
distribution. All the types and forms of products need
to be contained in a suitable package that will grant
quantity and volume. However, at this point lies the
question, does this take into account the customer
needs? What defines the amount of thirst or hunger of
the consumer? For this reason, packaging defines the
lifestyle of the consumer and a good packaging designer
should design the packages in order to accompany the
products through the whole stage of their life cycle.
As centuries pass, consumers became more educated.
They look for sustainable, functional eco-friendly products, that worth their price. For this reason, the packaging has to inspire honesty, trust and respect. Besides,
it ought to tell a well-established story. The feelings
that will emerge from customers do not really matter
if it is for example humorous, dramatic or nostalgic.

Table 3
Hand watch concept screening

Solar charging

Armband

Voice commands

Chronometer

Chronograph

0
0
0
0
0
0
0
6
0
0
0
No

+
+
+
0
3
1
2
1
1
Develop

+
+
+
0
3
1
2
1
2
Develop

0
0
+
0
0
1
4
1
0
3
No

+
+
+
3
0
3
0
4
No

»»Figure 8: Athletic sunglasses 3D model (a) - Athletic hand watch and armband 3D model (b)

»»Figure 9: Classy foldable sunglasses 3D model (a) - Classy hand watch 3D model (b)

Logo Design: Guardian Always watching you

Packaging for athletic line of products

The idea of the name of this brand (Figure 10) came
from the distinctive sunglasses’ attribute, to protect the
human eye from the sun radiation. Such strategies are
common when designing a strong company logo (Adîr,
G., Adîr, V. & Pascu, 2012). Also, some properties of the
designed watches that provide the user with information
about the hour, the destination, the heart rates etc. are
related to the safekeeping of a human. In addition, the
interaction between the voice commands and the user
strengthens this idea, by providing a feeling of secure
and trust. Moreover, the motto “always watching you”
is a word-play between the names of the two categories
of the designed products. Specifically, the verb watch is
related with the sunglasses, because they help the user
to watch better. Furthermore, watching is a distinctive
attribute of the guardian. The combination of the two
designed products is also presented in the logo. In fact,
three logos were designed that share the same aesthetic
principles like minimalism, color and purposeful design.

»»Figure 10: Brand logo

This packaging was designed in order to be athletic,
functional and dynamic. It consists of two components
that they are connected with four magnets, which are
located at the four corners of each piece. The purpose
of this function is to give the user the option to carry
the products either together or separated. In addition,
another reason behind this design is to make easier the
sale and the purchase of those two products together, as
a set of inseparable items. The materials used are glossy
plastic and plexiglass. The reason for using glossy plastic
is that it gives the case an attractive shiny look and the
reason for using plexiglass is that it partially exposes
the product; according to Sabo et al. (2017) consumers
tend to ignore a product that comes in a non-transparent packaging. Figure 11 illustrates the packaging for
the athletic line of products which has a transparent
window in the middle that fulfills the role of a display.

Packaging for classic line of products
Same concept with the previous packaging, this one
was designed in a way so that the two products could
be sold together as a set. In contradiction with the
athletic products, these are more elegant and classier.
Thus, the materials that this packaging is made of are
wood, metal and gradient glass. In this way, it looks
more luxurious and more appropriate for the category
of products that is referring to. In order to open this
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»»Figure 11: Athletic lineup packaging

»»Figure 12: Classic lineup packaging

packaging, the user has to turn the wooden part, until
it reaches the unlock point. Then the case opens and
the watch is revealed. At that point, the second case
that is placed inside the wooden part can be lifted and
divided. This feature enables the package to be separated, which means that the user isn’t obliged to carry
the whole product when they do not want to. Figure 12
illustrates the packaging for the classic line of products.

Conclusions
During this study two sets of products and their
packaging were developed and designed; one athletic
pair of hand watch and sunglasses and a casual one.
In order to reach the presented design, an external
research was conducted in marketing, branding,
packaging and product development. At first, raw data
from target customers were gathered that then turned
into customers’ needs. Secondly, the hierarchy of those
needs was performed based on the results of the
online questionnaire about the sunglasses and hand
watches design. Later on, these needs were translated
into product specifications in order to start the concept
generation phase. This phase begun with the clarification
of the design problem and continued with the concept
generation through the help of mind maps, mood
boards and sketches. The packaging and branding phase
started with the analysis of those two terms and the
investigation of each other’s relations. Finally, present
study concluded with the generation of the brand, the
relevant logos and the final CAD models of packaging.
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Eco-mark on product packaging and
its effect on the perception of quality

ABSTRACT
The aim of the study was to investigate whether the eco-mark on the product packaging influences the perception of the product and the attractiveness of its packaging. In the first experiment, we tested three packaging
designs (i.e. without eco-mark, with a standard Croatian eco-mark, with
a redesigned eco-mark) using a rating scale for the measurement of perceived quality and a selection task for the measurement of participants’
preferences. In the second experiment we manipulated the position of the
eco-mark (i.e. in the center and in the corner) and tested its influence on
the perceived quality and the attractiveness of the packaging. The results
showed that the participants preferred packaging with the eco-mark,
regardless of the variations in its design. The location of the eco-mark in
the corner was better rated than in the center of the packaging, which
indicates that people’s perception of the packaging seems to be more influenced by the positon of the eco-mark than by its design characteristics.
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Introduction
Packaging contains a variety of visual information which
enables it to communicate to consumers. Information
provided on the packaging facilitates the consumers’
ability to use the product better, but also to make judgments about the environmental aspects of the product.
These ecological components can be presented through
eco-labels. The main purpose of eco-labels is to identify
consumer products which have reduced environmental
impacts (Erskine & Collins, 1997; Gertz, 2005) by conveying information about the environmental implications of the products (Ben Youssef & Lahmandi-Ayed,
2008). Interestingly, the product-related messages
that convey information about the environment may
have greater scope than messages related to health
(Hidalgo-Baz, Martos-Partal, & González-Benito, 2017).
In general, people have positive reactions to products
to which an eco-mark has been attached (Atkinson &

Rosenthal, 2014; Faletar, Cerjak & Kovačić, 2016). The
presence of an eco-mark can have an impact on how
potential buyers identify the level of product quality,
especially food. Previous research has shown that the
presence of an eco-mark may contribute to consumers’
perception of a product, for example taste (Hemmerling et al., 2013). Moreover, it can influence consumers’
behavior (Dočekalová & Straková, 2011) and decision
making (Drexler et al., 2018). For example, McEachern
and Warnaby (2008) demonstrated how labels can play
an important role in aiding purchase decisions. In their
experiment, the majority of the participants expressed a
purchase preference for food with a value-based label.
However, when it comes to consumer preferences,
the label is not the only factor. Empirical evidence has
showed that the packaging’s visual appeal can also
influence the perception of product quality (Delgado,
Gómez-Rico & Guinard, 2013; Magnier, Schoormans &
Mugge, 2016; Wang, 2013).
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According to these findings, both eco-labelling and
the visual appeal of the packaging can have a significant impact on consumers’ perception of the product. Our study aims to investigate the impact of the
eco-mark in the case of a particular food product
(tea) from two aspects. The first is testing the consumers’ preferences regarding the presence of the
eco-mark. The second is to investigate the effects of
the eco-mark on the visual appeal of the packaging.

Research questions
Food products are the most commonly bought items
for most people in everyday life. The perception of food
product quality can vary across different packaging characteristics (Becker et al., 2011). For example, previous
studies have shown that packaging color and shape can
have an impact on people’s perception of a product (Ares
& Deliza, 2010; Suzianti et al., 2015). Transparency of the
packaging material can also be an influencing factor in
evaluating product quality (Chandran, Batra & Lawrence,
2009; Puyares, Ares & Carrau, 2010), as well as type of
visual information (Ares et al., 2010; Dantas et al., 2004).
As noted earlier, the presence of an eco-sign on the packaging can also influence how people perceive product
quality. In line with this, our first research question was –
do consumers prefer tea with an eco-mark more than tea
without it? An additional related question was – are the
preferences influenced by the design of the eco-mark?
Further research questions refer to the visual attractiveness of packaging with an eco-mark. According to the
results of some previous studies, the visual appeal of the
packaging can play an important role in forming the perception of product quality (Delgado et al., 2013; Magnier
et al., 2016; Wang, 2013). It may affect buyers’ choices
(Reimann et al., 2010; Van der Laan et al., 2012) and influence buying intentions (Magnier & Schoormans, 2015).
Therefore, the secondary aim of this study was to investigate the effects of the eco-mark on the visual appeal
of the packaging. In relation to this, our next research
questions were: does the position of the eco-mark on
the packaging affect the attractiveness of the packaging
and does it play a role in the perception of quality?

Methodology
A two-part experiment was used to investigate the
effects of the eco-mark on the participants’ perception. In the first part, we wanted to get an insight
into the influence of the presence of the eco-mark
and its design on people’s evaluation of the tea. In
the second part, we aimed to compare the effects of
the different positions of the eco-mark on the packaging attractiveness and the perception of quality.
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The stimuli for the experiment were pictures of fictional
tea packaging. Tea was selected since this type of product can be easily associated with ecological farming.
Furthermore, tea was also selected in many previous
studies oriented on packaging. For example, Vladić et
al. studied the influence of tea packaging shape on people’s perception (Vladić et al., 2016). Germelmann and
Held (2014) investigated how images on tea packaging
influence the formation of participants’ expectations.
De Godoy et al. (2013) have found the relationship
between tea packaging and participants’ satisfaction.
Esmaeili, Henneberry and Ebneal (2013) have demonstrated that tea packaging and labelling can be an
influencing factor on participants’ hedonic valuation.

Experiment 1
Participants
Only those who stated that they had consumed tea regularly and care about environmental concerns were included in the study. There were 31 participants, 11 men
and 20 women (age range 19-62; mean age 37 years). All
participated voluntary.

Samples
Three pictures of the front packaging were used as
stimuli (Figure 1). They varied according to the appearance of the eco-mark. The control packaging had no
eco-mark. The other two packaging samples had an ecomark. One had a standard Croatian eco-mark, and the
other one had a redesigned version of the eco-mark.
Figure 2 shows the standard eco-mark and our suggested
redesigned version of it. The creation of the redesigned
version was based on literature review. Several authors
agreed on the importance of visual distinctiveness of the
symbols (McDougall, de Bruijn & Curry, 2000). People
respond more quickly to distinctive icons (Fleetwood
& Byrne, 2006; Huang & Chiu, 2007). The distinctiveness of the redesigned version of the eco-mark in our
study was achieved by making a thicker edge weight of
the frame, as suggested by Korpi and Ahonen-Rainio
(2015). By enhancing the contrast between the symbol
elements and the background, the distinctiveness was
even more emphasized. Additionally, we made the
symbol as concrete as possible according to Lehto’s
and Papastavrou’s recommendations (1993). We added an illustration of a leaf which can be both simply
presented and easily interpreted. Finally, we changed
the typeface in order to evoke pleasant and “natural”
impressions. According to previous typeface-related
studies, it is advisable to use curvature typefaces (Li &
Suen, 2010) in handwriting style in this case (Henderson,
Giese & Cote, 2004), so the design of the dominant
textual part of the eco-mark was in line with this.

»»Figure 1: The packaging samples used in the first experiment

The dimensions of the front packaging presented to the
viewers were 70 x 120 mm. All of the packaging samples
were designed using Adobe Photoshop CS6 software.

choose one of the packaging samples which they
would select during their usual shopping activities.

Dependent measures
There were two dependent variables in the first experiment: perceived quality of the tea and preferences.
The perceived quality of the tea was measured using a
7-point rating scale ranging from “unacceptable quality” to “high quality”. The preferences were measured
through the number of participants who selected
each of the packaging samples in the selection task.

»»Figure 2: The standard (left) and redesigned (right)
version of the eco-mark used in the experiment

Procedure

Experiment 2
Participants
There were 29 participants, 11 men and 18 women
(age range 19-61; mean age 36.24 years). None of
them participated in the previous experiment.

The experiment was carried out in an experimental
room where the participants approached individually. They were seated in front of a computer screen
(Lenovo computer display LEN L1900pA). The resolution of the screen was 1280 x 1024 pixels.

Samples

The participants were asked to view each of the packaging samples and evaluate the quality of the tea, using
a 7-point rating scale. The participants had to indicate
the level of tea quality according to their personal
opinion. They were encouraged to take as much time
as they needed to observe all the elements on the
packaging. The order in which the participants viewed
the three packaging samples was counterbalanced.
After the evaluation, the participants were asked to

Packaging samples were similar to those from the first
experiment. Two pictures of the packaging were used as
stimuli (Figure 3). In this experiment, they varied according to position of the eco-mark. One packaging had the
eco-mark located in the center of the packaging, which
is considered to be more prominent, while another had
the eco-mark in the bottom-right corner, considered to
be less salient. The design of the eco-mark was taken
from the first experiment - the redesigned version.
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»»Figure 3: The packaging samples used in the first experiment

Procedure
The procedure was the same as described in Experiment
1. The participants were asked to view each of the two
packaging samples and evaluate them without time
limitation. In this experiment, they used a 7-point scale
to rate not only the level of tea quality according to their
personal opinion, but also the level of visual attractiveness of the packaging.

Dependent measures
There were two depended variables in this experiment:
the perceived quality of the tea and the perceived attractiveness of the tea packaging. The perceived quality of
the tea was measured using a 7-point rating scale ranging
from “unacceptable quality” to “high quality”. The perceived attractiveness was measured using a 7-point rating scale ranging from “unattractive” to “very attractive”.

Results
Experiment 1 – the influence of
the presence of the eco-mark
To examine whether the eco-mark influences the perception of the quality of the tea, a repeated measures analysis of variance was used. There was a significant effect of
the presence of the eco-mark, F(2,60) = 13.54, p < 0.001.
Additional post hoc analyses with Bonferroni correction
showed no significant difference between the packaging
with the redesigned and the standard eco-mark t(30) =
0.17, p = 0.87. In contrast, the results indicated that the
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quality was perceived as higher when the packaging was
presented with the redesigned eco-mark (M = 5.35, SD
= 1.31) than without the eco-mark (M = 4.32, SD = 1.47),
t(30) = –4.49, p < 0.001. Also, the quality was perceived
as better when the packaging was presented with the
standard eco-mark (M = 5.32, SD = 1.33) than with no
eco-mark (M = 4.32, SD = 1.47), t(30) = –3.94, p < 0.001.
The participants’ frequencies of choices for each packaging sample are given in Table 1. Cochran’s Q test
showed a significant difference in participants’ preferences regarding the eco-mark, χ2(2) = 8.00, p < 0.05.
The additional comparisons done by McNemar’s tests
showed that there was no significant difference in
participants’ choices between the packaging with the
redesigned (48%) and the standard eco-mark (42%),
p = 0.85 However, the control packaging was selected
less frequently (10%) than the packaging with the redesigned (p < 0.05) and the packaging with the standard
eco-mark, (p < 0.05). This suggests that the packaging
with both versions of the eco-mark were more preferred than the packaging without any eco-mark.
Table 1
Participants’ choices of the packaging

Packaging sample

N

%

Control (without eco-mark)

3

10

With standard eco-mark

13

42

With redesigned eco-mark

15

48

Experiment 2 – the influence
of the eco-mark position

in our experiment was guided by the taste impressions
that participants got in their everyday life, in which they
associate the quality of food taste with organic origin.

Paired t-tests showed that the position of the eco-mark
had an impact on both the perceived quality and the
attractiveness. The perceived quality was rated as higher
when the eco-mark was positioned in the corner of the
packaging (M = 5.41, SD = 1.12) than in the center
(M = 4.79, SD = 1.01), t(28) = –2.84, p < 0.05. Similarly,
the participants rated the attractiveness of the packaging
better when the eco-mark was positioned in the corner
(M = 5.03, SD = 1.09) than in the center (M = 4.34,
SD = 1.17), t(28) = –3.18, p < 0.05. Figure 4 illustrates
these results.

»»Figure 4: Mean ratings for packaging with different
positions of the eco-mark

Discussion
In this study, we examined the influence of the eco-mark
on people’s perception and preferences for tea packaging. The examination revealed that the participants
perceived the quality of the tea differently depending
on the presence of the eco-mark and its position.
Our first experiment showed that the tea in the packaging without any eco-mark was evaluated lower than the
packaging with the eco-mark, regardless of the variations
in its design. The result is in line with other previous
studies which demonstrated the positive effect of eco-labelling on perceived quality (for example, Larceneux,
Benoit-Moreau & Renaudin, 2012). This is the case even
when ecological cues refer not only to the product, but
also to the packaging itself - its sustainability (Bratić, Miljković & Gajdek, 2018; Magnier et al., 2016), eco-friendly
design (Magnier & Crié, 2015) and packaging environmental claims (Ertz, François & Durif, 2017). Our finding is
also supported by the studies which reported about the
enhancement of taste perception of other food products
with an organic label, such as yoghurt (Hemmerling et al.,
2013), coffee (Sörqvist et al., 2013) and chips (Lee et al.,
2013). Therefore, it may be that the perception of quality

The additional choice experiment showed consistent
results in the participants buying preferences. Particularly, the eco-marked packaging was preferred over the one
with no eco-label. This is in accordance with Drexler et
al. (2018) who pointed out that organic product labeling
can play a significant role in consumers’ decision-making. What is more, people are willing to pay more for
eco-labeled food (Banovic et al., 2019; Lee et al., 2013).
However, a few previous studies showed that, in some
cases, there is no effect of the organic label on consumers’ purchase intentions (Loebnitz, Schuitema & Grunert,
2015). In certain circumstances (i.e. isolated use of an
environmental cue on non-food packaging) the eco-label
can have a negative effect on consumers’ perceptions
and subsequent purchase intentions (Pancer, McShane &
Noseworthy, 2017). Thus, our findings cannot be generalized to all product categories. Also, when arguing about
different effects of eco-labels on people’s perception,
the design of an eco-mark should be taken into consideration. In our study there was a greater proportion of
participants who chose the packaging with the redesigned version of the eco-mark over its standard version.
Although statistically insignificant, this result implies that
graphic designers should create eco-marks with special
care. The reason is twofold. Good graphic design of an
eco-mark can have a positive impact on both attracting
the attention of potential buyers (Taufique, Siwar &
Chamhuri, 2016) and the comprehension of the environmental-related information (Polonsky et al., 2002).
After the first experiment revealed that the presence of
the eco-mark on the packaging has a positive influence
on the participants’ responses, our second experiment
went further in the investigation of its other potential
effects. We manipulated the position of the eco-mark
(i.e. center vs. corner) in order to examine the influence
on the participants’ evaluations. Our results suggest
that the eco-mark located in the less salient position
(i.e. the low-right corner) indicates better tea quality
and increases the attractiveness of the packaging. This
may be explained by the fact that people are used to
view the packaging design in which organic labels are
the least centrally positioned elements (Orquin et al.,
2019). Another reason could be the overlapping of the
most informative element on the packaging (i.e. illustration) and the eco-mark located in the center. This
caused visual clutter which probably led to an impression of bad design. The positive effect of positioning the
design element on the right side of the packaging was
also demonstrated in the study by Simmonds, Woods
and Spence (2018). However, our results are not comparable due to differences in the design of the stimuli.
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Conclusions
In sum, the results of our experiments suggest that the
eco-mark significantly influences how people perceive
the quality of the tea and the packaging’s visual appeal.
Both the perceived quality and the attractiveness seem
to be more influenced by the positon of the eco-mark
than by its design characteristics. Thus, in the process of
designing and arranging visual elements on the packaging, designers should not neglect the power of deliberate
locating of the eco-mark. In this regard, future research
is needed to explore the effects of various locations of
the eco-mark which were not tested in our study. Furthermore, our experiments dealt only with the packaging
for tea. Different food product categories should also be
investigated. Finally, due to the nature of our dependent
variables (subjective evaluations), the characteristics of
the participants should also be taken into consideration.
It would also be interesting to see if the effect of the ecomark is consistent across various groups of participants,
e.g. those who are not environmentally concerned.
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ABSTRACT
The purpose of this study is to determine the influence of Color Managed
Workflow (CMW) on digital color photo printing. In a CMW, a device profile
represents the color characteristics of a device (monitor, scanner, and printer)
to be used in the printing workflow. The experiment analyzed the effect of
device profiles on scanned and printed continuous-tone color images. The
guiding objectives of this study allowed testing of an accepted color management practice to gain a better understanding of the presumptions associated
with the application of device profiles. The experiment examined two groups
of images [scanned (K1) and printed K2 (K = 2)]. The conclusions of this study
are based upon an analysis of colorimetric data, visual assessment, and associated findings. The data from the experiment revealed that very minor color
differences were found between the two groups of photos. The colorimetric
data suggests that integration of device profiles is important in a CMW as it
allows the process to obtain accurate output colors for a desired purpose.
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Introduction
This applied experimental research study is a continuation of a previously published RGB (red, green and
blue) to CMYK (cyan, magenta, yellow and black) color
managed workflow study (Dharavath, 2010). A continuous-tone color image is composed of a full spectrum
of shades and color, from near white to dense black.
In a traditional printing (offset, digital offset, gravure
or flexography) workflow, the method by which continuous-tone photographic images are transformed to
a printable image is called halftoning. In this method,
varying percentages of the printed sheet are covered
with halftone dots to represent the varying tones in
the image. The ink (paste or liquid ink) printed by each
dot, of course, has the same density. At normal viewing
distance, the dots of a printed image create an optical
illusion of a continuous tone image. A digital halftone is
a pixel map, with bit depth, that gives the impression of
an image containing a range of gray shades or continuous
tones. An 8-bit grayscale image contains 256 different

levels of gray from white to black. In contrast, a simple
digital image could be a binary picture, [h(x, y)], with
each point being either completely black or completely
white (Pnueli & Bruckstein, 1996).
Color can be viewed as a science where the optical
aspects of color are quantitatively analyzable and measurable. The human eye, however, perceives color more
subjectively, which poses a challenge at times for the
printing and image reproduction industry. Analyzing the
color image by examining its quantitative attributes eliminates the subjective judgment on color quality evaluation
of printed colors or colors in nature. Advancements in
science and engineering, however, have allowed print
and graphic professionals to apply scientific research
methods across printing workflow. Applying these methods heightens the importance of proper print production
workflow. Workflow is represented through schematic
illustrations of activities that reflect the systematic
organization of analog and digital devices used during
the print and image production process. A print ready
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e-file (.PDF or .JPEG or .PSD or PostScript, etc.) is likely to
be manipulated and later printed by an array of output
digital devices [computer-to-plate (CTP), digital printers
and printing presses]. Given each family of devices tends
to create and produce color differently, the challenge is
to manage color consistency across the entire workflow
(see Figure 1). Analysis of color image quality in the
commercial printing workflow requires a Color Management System (CMS) to assist the color producer (printer
operator or the designer) in delivering accurate output
colors regardless of device color capacities with the use
of proper color management techniques (See Figure 1).
This method of printing is also applied to digital photo
printing.
A majority of the digital images (captured by scanners or
digital cameras) for photography purposes are printed
by using inkjet printers in the RGB (red, green, and blue)
color mode. These printers use more than four process
color inks [cyan, magenta, yellow, and black (CMYK)]. This
is done by sending the color managed (or color corrected) images via the printer driver supplied by the printer
manufacturer. In a commercial printing workflow, inkjet
printers can be used as a CMYK printer for final contract
proofing purposes. This is done by driving the printer
via a raster image processor (RIP) application. The RIP
enables the user to integrate the color management system (CMS) by using a set of hardware tools and software
applications working together to create accurate color
between various input and output devices.

A CMS consists of device profiles (or characterization of
devices), which control and document the working performance of the scanner, monitor, and the printer (see
Figure 2). A device color transformation engine [Color
Management (matching) Module (method) or CMM] is
one that interprets the color data among the scanner,
display, and the printer. The gamut compensation mechanism of the CMS addresses differences among the color
capabilities of the devices in the workflow. A device independent color space [Profile Connection Space (PCS)] is
the space through which all color transformation occurs
from one device-dependent color space to another. The
PCS is based on the color spaces derived from the Commission Internationale de l’Eclairage (CIE) color spaces
(CIE color spaces). The color conversion from device dependent color space to device independent color space
is achieved by the use of PCS (see Figure 2).

»»Figure 2: Schematic of PCS of CMS (Courtesy of Adobe
Systems, Inc.)

»»Figure 1: Schematic Illustration of a Generic Digital Proofing/Printing Workflow
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A device color characterization file (profile) passes in
and out of PCS to complete the transformation. The
PCS of the CMS is the central hub of the CMS in which
a particular color value is considered absolute and not
subject to interpretation. Digital print technologies can
be described as methods that do not use image carriers such as printing plates or metal imaging cylinders.
Inkjet printing utilizes different methods of transferring
liquid ink droplets to a substrate to create an image.
Inkjet printing technologies today have reached a
level of quality that is comparable to traditional printing methods. Laser and inkjet printing generate the
majority of digitally printed materials in the industry.
Digital printing technologies today also have reached a
level of quality that is comparable to traditional printing methods. The quality of color image reproduction
of any type of printing (digital or traditional) is largely
influenced by the properties of paper. Paper is considered a commodity but its properties are a long way
from being standardized (Wales, 2008). In studies of
print quality using process color ink systems, there are
a number of variables, such as dot gain, that may cause
tonal variations, and can have negative influences on the
accuracy of color reproduction. Measuring, recording/
documenting, and analyzing certain color photo print
attributes/variables (value/lightness, hue, and chroma) may enable the technologist to make controlled
adjustments and then check these variables to see if
positive changes can be affected and maintained.

Purpose of the research
The experiment was conducted in a color managed
digital photo printing workflow (CMDPPW). The purpose of this experimental study was to determine the
differences that exist among the printed colors hue (ΔH)
deviation [Cyan, Magenta, Yellow, and Black (CMYK) +
Red, Green, and Blue (RGB)], and the overall deviation
(ΔE) of printed colors (CMYK+RGB). Another reason for
the study was to determine the chroma deviation (ΔC)
of the two printed color images, namely: Scanned Image
and Printed Image (groups, K = 2). This was accomplished
by comparing the printed image colorimetric values
against the reference colorimetric values of the scanned
color continuous-tone image. The following guiding
objectives were established to complete the study:
1. Determine the deviation in the color hue
(ΔH) of CMYK+RGB colors between the
scanned photo and the printed photo.
2. Determine the deviation in the average/
overall color (ΔE) of CMYK+RGB between the
scanned photo and the printed photo.
3. Determine the deviation in the printed colors
(ΔC) chroma of CMYK+RGB between the
scanned photo and the printed photo.

Limitations of the Research
For this experiment, there were limitations to the technology used within the graphics technology program laboratory. Prior to scanning and printing and measuring the
samples, the digital color devices (scanner, monitor, and
printer) and color measuring device (spectrophotometer) used in the workflow were calibrated against the
recommended reference. Also, the input (scanner) and
output (printer) devices were characterized (profiled) by
using the ICC/ISO/ANSI compliance software, test targets,
and color measuring instruments (see Table 1), such
as: X-Rite i1PROFILER 1.80, IT8.7/2 Reflective Scanner
Target, Custom RGB printer target with 1000 patches,
and X-Rite Eye-One PRO Spectrophotometer with i1iO
Scanning Table. The print condition associated with this
experiment was characterized by, but not restricted to,
inherent limitations: colored images (continuous-tone
color images and Kodak color targets) chosen for printing, desired rendering intent applied, type of digital
printer for proofing/printing, type of paper for printing,
type of toner, resolution, and use of customized color
input and output profiles, calibration data applied, and
so on. Several variables affected the facsimile reproduction of color images in the CMDPPW, and most of them
were mutually dependent. The scope of the research
was limited to the inkjet digital printing system (printing proof/printing) and other raw materials and color
management and control applications (data collection,
data analysis, profile creation, and profile inspection,
etc.) used at the university graphics laboratory. Findings were not expected to be generalizable to other
CMDPPW environments. It is quite likely, however, that
professionals could find the method used and the data
of this article meaningful and useful. The research methodology, experimental design, and statistical analysis
were selected to align with the purpose of the research,
taking into account the aforementioned limitations.

Research methodology
The methodology for this experiment was adopted from
a previously published RGB to CMYK color managed
workflow study (Dharavath, 2010). The experiment was
conducted in a RGB color managed digital photo printing
workflow (CMDPPW) to determine the differences that
exist in the color quality of scanned images vs. printed
images, based on the colorimetric evaluations. Each
type of image [source (scanned) and printed] used in
the experiment was considered as a group, noted by
letter “K” (K = 2). This study was focused on the measurement of color prints, printed on 55 LB Instant-Dry
Gloss Photo Paper [200 grams per square (200 g/m2)]
using an inkjet printer. The digital color printer used
in this experiment was an HP Designjet Z3200 Photo
Inkjet printer. Scanned Images were color managed by
using device profiles (scanner and printer) in an Adobe
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Photoshop-CC application, and saved in a tagged image
file format (.TIFF). Saved images were placed into a
one-page Adobe InDesign-CC layout of 22” W x 17” H
size and a portable document format (.PDF) file was
created without any compression technique and used
for a photo printing purpose in the experiment. Detailed
explanations of scanning continuous-tone images, scanner and profiling processes, and applying profiles to the
scanned images are presented in the following sections.

High-End Flatbed Scanner
The scanner used in this experiment was an Epson
Expression 11000XL Graphics Arts scanner (11” H x
17” W). It is capable of scanning images with a maximum of 2400 pixels per inch (ppi) resolution, with a
3.80 maximum density (Dmax) and 24 to 48-bit color
(8 bit per color channel or 16 bit per color channel). It
utilizes Epson proprietary Color Matrix-CCD (charged
coupled device) technology. The front-end of the
scanner is powered by SilverFast Scanning Software
[Version 8.0 (2018)] of Laser Soft Imaging, Inc.
Prior to scanning the photos for the experiment, the
scanner was calibrated by using the vendor provided
color target (Laser Soft Imaging, IT8.7/2-1993 Reflective
Target with 288 color patches). The outcome of the

»»Figure 3: Scanner Linearization Curve
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calibration was ΔE = 0.90. Upon the completion of the
calibration process, a 24 step grayscale (as part of Kodak
IT8.7/2 target image, see Figure 5) was scanned in the
RGB mode for 8 bits per color channel with 200 ppi to
test the linearity of the scanner response to (see Figure
3) given input. Prior to printing the grayscale image, it
was opened in the Adobe Photoshop-CC application and
the gradations per each color channel were recorded and
averaged for later use in the experiment. The scanned
grayscale was printed on the HP Designjet Z3200 Inkjet
printer and the densities of 24 steps were measured
by using an X-Rite EyeOne Spectrophotometer. Measured densities and the gradations were used to create
the linearization chart of the scanner (See Figure 3).
An ANSI/ISO (American National Standard Institute/
International Standards Organization) Kodak IT8.7/2 scanner target was scanned at 200 pixels per inch to create
the profile for the EPSON Expression 11000XL High-end
flatbed scanner that was used in the experiment. Prior
to scanning the target, all the color management and
color correction options were disabled in the scanning
software. The scanner profiling is the process of determining the precise color characteristics of a scanner. To
build the scanner profile with the use of IT8.7/2 target,
the scanned target was cropped and run through X-Rite
i1Profiler software [Version 1.8.0 (2018)]. During the

profiling process, the software compares the color data
generated by the scanner to TDF (Target Definition File)
or the known colorimetric values of the pre-measured
target (IT8.7/2 Target Q-60 reference data file) to generate the profile. Upon creating the profile it was saved
at the right location on the computer (C:\Windows\System32\spool\drivers\color) to make it function properly
via Adobe-Photoshop-CC (see Figure 4). Device profiles
which were not saved in the right location of the computer will not be accessible to use in the Adobe-Photoshop-CC application for color management purposes.

Continuous-tone (contone)
Images for Scanning
The test image (see Figure 5) contained the following
scanned images: three generic images for subjective/
visual assessment/evaluation of color, an ISO IT8.7/2
Kodak Scanner Target and a Kodak Color Control Target.
All these images are classified as color continuous-tone
RGB color images. These images were acquired for teaching purposes almost ten years ago, used repeatedly and
were well preserved. These images present an acceptable range of densities and tonal values for facsimile
reproduction of color. After completing the scanner
calibration, characterization, and linearization, all five
contone images presented on the test target (see Figure
5) were scanned at 150% scaling ratio (1:1.5) with 450
ppi resolution in 8 bit per color channel mode (RGB) for
further reproduction, which includes the Kodak IT8.7/2
Reflective color target and the Kodak color control target.

At the scanning stage, no color management or color
correction techniques were applied to the contone
images. During the scanning, the scanner transforms the
color information of the contone images into digital data
from analog signals. The scanned images were saved in
the .TIFF format without any compression for later use
in the experiment. The reflective (scanned or printed)
IT8.7/2 target consists of 264 color patches (including
CMYK+RGB and grayscale) which can be measured by
using the spectrophotometer or densitometer. Of the
264 patches, 24 patches were the part of grayscale.
Prior to scanning IT8.7/2 target, the CIE L* a* b* values
were measured on the color patches (CMYK+RGB) at
highlight, mid-tones, shadow, and solid colors. Data
associated with the established objectives of this study
were extracted from this target [Kodak IT8.7/2 Color
Reflective (scanned and printed)] only (see Figure 5).

Digital Photo Inkjet Printer
An HP Designjet Z3200 Photo RGB printer was used
in the experiment. An RGB printer target with 1000
patches (see Figure 6) was created in .TIFF format
with 100 ppi resolution by using an X-Rite i1PROFILER application to suit the patch measurements
on the i1iO-i1Pro 2 Spectrophotometer. The target
image was placed into an Adobe InDesign-CC layout of 12” W x 18” H size and a .PDF file was created
without any image/color compression technique.
Prior to printing the patches/target image, the
printer was calibrated according to its manufacturer
specifications.

»»Figure 4: 3D L* a* b* Gamut of the EPSON Expression 11000XL Scanner Profile
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»»Figure 5: Test Image for Printed Colors Evaluation
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»»Figure 6: RGB Printer Target for Printer Profile
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A calibration process means standardizing the performance of the devices according to the device manufacturer specifications so that the results of the devices are
repeatable. No raster image processor (RIP) application
was used to print the target. The target was printed via
the printer driver from the .PDF file. No color management or color correction techniques were applied during
the printing. Printed patches were measured in CIE L* a*
b* space using the i1PROFILER application with an X-Rite
spectrophotometer and the data was run through this
application. The printer profile was created and stored
at the right location on the computer (C:\Windows\System32\spool\drivers\color). The profile format version
is 4.00. Upon completing all the device profiles used in
the experiment, they were inspected with ColorThink Pro
profile inspection software [Version 3.0.5 (2019)] for profile accuracy, extracting L* a* b* values and creating profiles L* a* b* graphs (see Figure 7). Visual examination
of the device profiles indicate that the printer profile is
smaller than the scanner profile (see Figure 7). Each profile is an indication that they have different color capabilities because they represent different imaging devices.

Applying Device Profiles to Color
Manage Scanned Images for Printing
All the scanned photos were color managed in the
Adobe Photoshop-CC application by embedding the
device profiles (scanner and printer) with a relative colorimetric rendering intent (see Figure 7). As described
earlier, a test image for color evaluation was created
for the digital photo printing for the experiment (see
Figure 5). The test image (the target) contained the
following scanned continuous-tone color managed

images: Kodak IT8.7/2 reflective color target with 264
patches for colorimetric data collection, Kodak color
control target with 18 patches for colorimetric data collection, and three scanned photos for subjective/visual
assessment. Each scanned photo was opened in the
Adobe Photoshop-CC, a scanner profile was assigned
to the photo (RGB) and converted to destination colors
(RGB to RGB) with the printer profile. The same steps
were repeated for all the scanned photos and saved in
.TIFF format for layout and printing purpose. No other
color correction or color manipulation techniques were
applied to these images. In Adobe Photoshop-CC, CIE
L* a* b* values were extracted from the color managed Kodak IT8.7/2 scanned photo. The L* a* b* values
were collected at the solids, shadows, midtones, and
highlight areas of the CMYK+RGB colors for comparison with the printed photo and the image was then
saved. Later, the saved color managed scanned photos
were imported into a one page layout of 22” W x 17” H
size (Adobe InDesign-CC) and a .PDF file was created.
No RIP application was used to print the .PDF layout
(color managed .PDF file). A total of 5 proofs were
printed on the HP Designjet Z3200 Photo (RGB) Printer. Printing was done from the .PDF file via the printer
driver with an application managed color option. This
option was available in this printer driver interface
(printing interface). This print method preserves the
colors of embedded device profiles in the color managed
scanned photos. Upon printing, the CIE L* a* b* values
of all the printed proofs were measured with an X-Rite
Eye-One PRO spectrophotometer using MeasureTool
5.10 (X-Rite ProfileMaker 5.10) application interface. The
L* a* b* values were collected at the printed (destina-

»»Figure 7: 3D L* a* b* Gamut Comparison of Device Profiles (RGB VS. RGB)
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tion colors) solids, shadows, midtones, and highlight
areas of the CMYK+RGB colors for the colorimetric
comparison with the scanned image (source color)
values. Further color quantification of this research is
presented in the DATA ANALYSIS section. Table 1 presents the variables, materials, conditions, and equipment associated with this experiment (see Table 1).

Data analysis
A total of five printed proofs were analyzed for objective
evaluation. The data from the proofs were collected
by using an X-Rite Eye-One Spectrophotometer with
a MeasureTool 5.10.0 interface. Only the CIE L* a* b*
values of CMYK+RGB colors were measured at the
solid, shadows, midtones, and highlight color areas
on the printed proof. Collected data from the proofs
were averaged (average L* a* b*). Further colorimetric
computations were applied to see the noticeable col-

or differences that exist between the scanned photos
vs. the printed photos. Colorimetric equations presented in the literature review section were used to
manually compute the c* and h* of each color. Also,
the ΔE, ΔC, and ΔH were calculated to determine the
color (CMYK+RGB) deviations/variations between
the two groups of colored photos/images (K = 2).
Subjective judgment on color difference was not used
(or applied) in this study. The subjective judgment of
color difference could differ from person to person. For
example, we see colors in an image not by isolating one
or two colors at a time (Goodhard & Wilhelm, 2003),
but by mentally processing contextual relationships
between colors where the changes in lightness (value),
hue, and chroma (saturation) contribute independently
to the visual detection of spatial patterns in the image
(Goodhard & Wilhelm, 2003). In comparing the color
differences between two colors, a higher deviation
(ΔE/ΔH/ΔC) is an indication that there is more difference

Table 1
Experimental and Controlled Variables
Variable

Material/Condition/Equipment

Test Image

Custom, 22” W x 17” H with 5 Contone Images

Scanner

EPSON Expression 11000XL High-end Scanner

Scanned Photos resolution

450 ppi

Scaling Ratio

150% (1:1.5)

Scanner Target

ANSI/ISO Kodak IT8.7/2 Reflective

Profiling Software

i1PROFILER 1.8.0 by X-Rite

ICC Profiles Version

4.0

Profile Inspection Software

ColorThink Pro 3.0.5 by Chromix

Image Editing Software

Adobe Photoshop-CC

Page Layout Software

Adobe InDesign-CC

Color Management Module (CMM)

Adobe (ACE) CMM

Rendering Intent

Relative Colorimetric

Computer & Monitor

Dell OPTIPLEX 9020

Raster Image Processor (RIP)

None

Printer

HP Designjet Z3200 Inkjet Photo (RGB)

Printer Driver

HP Designjet Z3200

Printer Target

Custom RGB (1000Patches)

Target Resolution

100 ppi

Inks

HP vivera pigment INKS

Number of Inks

12 (Gloss Enhancer, Gray, Blue, Green, Magenta, Yellow, Light Magenta,
Light Cyan, Photo Black, Light Gray, Matte Black, and Red)

Paper (Rollfed)

HP Universal Instant-dry Gloss Paper

Type of Illumination/Viewing Condition

D50

Color Measurement Device(s)

X-Rite Eye-One PRO Spectrophotometer with i1iO Scanning Table

Measurement Condition

MO, UV included

Data Collection/Analysis Software

X-Rite Measure Tool & MS-Excel

File Formats

.TIFF, .PDF, and .ICC
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and a lesser deviation is an indication of less difference.
Analyzed results are presented in the following sections.

Overall Color Variation (ΔE) in
the Solid Color area of Scanned
Photo vs. Printed Photo
The CIE L* a* b* values associated with the CMYK+RGB
colors in the solid color area of Scanned Photo vs. Printed
Photo are compiled in Table 2. Numerical color differences (ΔE) were found when comparing the color in the solid
area of the scanned image and in the printed image at all
seven colors (CMYK+RGB). Also, noticeable visual color
differences were found in the solid color area [lightness,
color hue and chroma]. Overall, both groups of images
have similar colors in the solid area (see Figures 8 to
9B), with the exception of the printed proof consisting
of higher color values for red, magenta, and blue.
This higher color deviation (red, magenta, and blue)
could be the result of the substrate (paper) and inks
used (age, condition, quality, etc.). These are the darker colors which produced lower L* value and in turn
affected the higher deviation. The 2D color gamut
comparison (see Figure 8) reveals that the color of
the scanned photo closely matches the printed photo. The goal was to determine the deviations among
various attributes of color between these two groups
of photos [scanned (K1) vs. printed (K1)]. The compar-

ison is an indication that, in a color managed workflow (CMW), color matching of a target image can be
achieved from device to device regardless of device
color characterization and original colors. Subjective
judgment was not used for the color comparison.
Table 2
Overall Color Variation in the Solid area of
CMYK+RGB: Scanned Photo vs. Printed Photo

Color(s)
Yellow
Red
Magenta
Blue
Cyan
Green
Black

K1 (Scanned
Photo)
L* a* b*
Color 1
78 11
83
40 54 51
46 60 -39
23 31 -65
54 -36 -41
45 -46 36
17 1
0.0

Color
Difference
ΔE
1.43
4.03
3.53
5.81
1.79
1.21
3.03

Chroma and Hue Variation (ΔC* & ΔH*) values of
the Solid Color area of a Scanned Photo vs. a Printed Photo are presented in Table 3. Interpreting L* c*
*h color space data is similar to L*a*b*, but the data
describes color differently using cylindrical coordinates instead of rectangular coordinates (see Figures
8 to 9B). In this color space, L* indicates lightness,

»»Figure 8: CIE L* a* b* Model (2D) for Solid Colors Comparison of Scanned Photos and
Printed Photo vs. Original Photo
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K2 (Printed
Photo)
L* a* b*
Color 2
78 12.3 82.4
41.2 55.8 47.6
44.8 62.3 -41.4
21.2 34.7 -69.1
55.4 -35 -40.5
45.1 -47.2 35.9
14.1 0.2 0.4

C* represents chroma, and h* is the hue angle of the
color. Deltas (deviations) for lightness (ΔL*), chroma
(ΔC*), and hue (ΔH*) may be positive (+) or negative
( -). The cyan, green, and red color are at – ΔL*. In
comparison with the printed colors, these scanned
colors are darker in lightness (see Figures 8 to 9B).
The + ΔL* values indicate that the remaining colors
are lighter. The – ΔC* of blue, green, and magenta
colors indicate that they are duller in comparison
with the other of the same colors in the reproduction.
The + ΔC* of cyan, yellow, red, and black colors are
brighter. The positive ΔH* values indicate that these
colors fall in counterclockwise (or clockwise) to one
another, meaning these colors do not match 100%.

Table 3
Chroma and Hue Variation in the Solid area of
CMYK+RGB: Scanned Photo vs. Printed Photo

Color(s)
Yellow
Red
Magenta
Blue
Cyan
Green
Black

K1 (Scanned Photo)

K2 (Printed Photo)

c*
Color 1
83.73
74.28
71.56
72.01
54.56
58.41
1.00

c*
Color 2
83.31
73.34
74.80

81.51
40.47
-33.61

77.32
53.53
59.30
0.45

-63.34
49.17
-37.26
3.43

h*
82.45
43.36
-33.02
-64.50
48.72
-38.05
0.00

h*

»»Figure 9: Color Variations (ΔL, ΔC*, ΔH, and ΔE) of Scanned vs. Printed
[Colors presented in this chart do not represent actual K1 vs. K2 colors]

»»Figure 9A: Histogram of Color Variations (ΔL, ΔC*, ΔH, and ΔE) of Scanned vs. Printed
[Colors presented in this chart do not represent actual K1 vs. K2 colors]
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control over color reproduction images. Also learned was
that only the optical aspects of color are quantitatively
analyzable and measurable because humans perceive
color subjectively. It will be hard to document and measure the color values we see or detect. Additionally, the
implementation of CMDPPW is costly, time consuming
and a tedious process. It does, however, benefit those
who implement this workflow to get consistent color
from device to device. Future study is needed to determine the color image differences of color management
workflow vs. non-color management workflow. This
study was limited to an inkjet printer only. Future studies
can be conducted by using other printing processes.

»»Figure 9B: CIE 3D L* c* h* Color Coordinates

Conclusions
The contents of this research report demonstrated
the complete color managed digital photo printing
workflow (CMDPPW) for RGB to RGB conversion. The
conclusions of this study are based upon an analysis of
the data and major findings. The findings of this study
represent specific printing or testing conditions. The
contone photos, scanner, printer, instrument, software, and paper that were used are important factors
to consider when evaluating the results. The findings
of the study cannot be generalized to other CMDPPW.
However, other graphic arts educators, industry professionals, and researchers may find this study meaningful
and useful. For example, educators can implement a
similar or presented model (or method) to teach color
management for various input and output devices.
The findings of this research show that scanned photo colors vs. printed photo colors are very similar
(image scanned vs. printed is identical). This is due to
the integration of color management in an existing
workflow. As seen in the device profiles (see Figure 9),
all the devices present a totally different color gamut. However, applying the device profiles to scanned
photos offered more flexibility and control over colors
and tonal values in reproducing color photos. This
process enables us to accurately and consistently
reproduce color with predictable results from device
to device. Application of device profiles to scanned
photos cannot match colors with the original photo.
It is impossible to accomplish this. Also, it may not be
possible to match exactly a color gamut of one device
to another device. The goal of applying device profiles
to scanned images is to ensure that colors captured
are a close match to that of the output of the printer.
As a result of this experiment, it is evident that color
management works and it offers more flexibility and
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Global interactive media design
industry’s sectoral analysis on
interactive media awards
ABSTRACT
Interactive Media Design Industry continues to manipulate and rearrange
the dynamics of entertainment, education, production and consumption and
some similar topics in the general media. As an important new formation,
“Interactive Media Awards” continues to give awards and helps us to make
observations about the trends of the industry since 2006. This formation
surveys all kinds of projects that have been made by Interactive media
companies all over the world. It gives awards in two different sections and
it is quite sufficient to analyze the general trends of the industry. These
awards are very well recognized internationally. That is why it is possible
that the research about that work line might find an important place in
international academic circles. All over the world, the award winning from
2006 in the sector of Interactive Media had many contributions to the
World. After analyzing all the data from award winnings in the chosen
areas basically shows that Turkey has a very important part in the field.
In a lot of different areas Turkey made very important accomplishments
when it comes to Interactive Media. Both Design aspects and advertisement
part of the field was used very efficiently. Turkey shows its improvement
in the area with shown statistics and its development trend goes higher
according to time. The findings of this research will possibly guide the future
projects and might also add value to the education model of universities.
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Introduction
It may be assumed that the requirements of science
fiction universe initiated at the beginning of second
millennium and affecting mankind for the last century
has started to reveal themselves. It is clear that numerous movies and literary works that were made at the
beginning of year 2000 have raised the expectations of
people from media and technology. With the assumption
of mankind having struggle to be satisfied by the mere
consumption of single media/mean, whose satisfaction
threshold has been increased significantly; a new era
has begun in which media agencies have realized an
interactive production principle as a new orientation.
“Interactive media is the integration of digital media

including combinations of electronic text, graphics,
moving images, and sound, into a structured digital
computerized environment that allows people to interact with the data for appropriate purposes. The digital
environment can include the Internet, telecoms and
interactive digital television” (England & Finney, 2002).
This article covers the interactive media design idea
suggested with the principle of demonstrating the
product in interaction with a target group. The subject
will be extended in scope of projects based on the
interactive promotion of entire company or part of
the company to be advertised. Such a new approach
that will allow media to interact with the target to be
reached has been attempted with minimal initiatives
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both in literary and cinematographic works since 1950s;
however, as of the beginning of 2000s, such media
form has become widespread by providing technological
opportunities to allow easy access to target groups by
flash memories and websites. Now, companies willing
to introduce themselves achieve efficiency that will
allow interaction with their target groups by using the
opportunities of Interactive Media. Interactive Media
Awards (Interactive Media Awards, 2017a) as a system
that will control the progress of tendencies determined
has been continuing its awarding initiatives since 2006.
Effect and benefits of interactive media design on the
production dynamics of countries in global aspect will be
queried as a result of this research and an attempt will
be made to reveal the progress of sector as an original
direction in itself. Organization distributing awards to various interactive media companies in numerous countries
in the world in more than hundred sectors contains a
very convenient sector to display the general tendencies
of the sector. In the awards list on their website, it may
be easily seen which interactive media company of which
country in which year has won the award for which
company. Besides, the direction and development of the
sector within years is specified through listing system in
which companies have developed projects for whom and
in which time. This study, which is drafted by considering
all these matters, is significant to orient the sector for
the contributions planned to be made from Turkey.

Method
Since it will be difficult to analyze the tendencies of
a sector without using statistical data analysis, we
have applied data analysis as a method in this study.
Graphs in total by such data will demonstrate the
progress in both on international scale and in Turkey and such data will be used in future research.

Population and Sample
Population of the research is comprised of lists contained in the website of “Interactive Media Awards”
award module. In addition to the information provided
by the module listing the interactive media company
winning the award and the main company, for which the
interactive media company has worked, statistical data
accessed in relation with such information was used
for the purpose of extending this population. Although
the information covers the companies that are deemed
worthy of the reward in two different branches, awards
were approached with equal value to develop a wider
perspective and the success of countries were also
queried to strengthen the research. The scope of the
research was reduced to last three years to shed light on
current status to be formed for ten sectors considered
more important. To establish the limits of population, it
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may be considered that we have not encountered any
other organization that may serve for the purpose of
this research with respect to their interface and award
approach compared to interactive media rewards,
even though there are numerous awarding platforms
on international scale and in Turkey on the internet.

Literature Summary
Interactive media field contains affinities and similarities
with numerous fields such as hypermedia, multimedia, new media and human computer interaction. It is
assumed that these fields have been interacting with
each other during their emergence and general existence and that it is necessary to recognize them in scope
of the general scale of research. It is also necessary
to know the link of interactivity with media in literature and the foundation of interactive media. “There
are many terms used to denote the interactive nature
of digital applications—multimedia, new media and
interactive design are common examples. Because the
interactive sector has quickly evolved through phases,
the terms have often been coined to reflect a phase
that then gets surpassed” (England & Finney, 2002).
This is the reason why they have close meanings and
there will be specific distinctions that will provide separation in the following period. This arises the requirement to approach all media forms as multi-action.
“The word Multimedia used to have a specialist
connotation for the audio-visual industry. Uses
of multiple or mixed media in such analogue systems as slide shows or overhead projectors were
known as ‘multimedia’. But this specialist use was
superseded by the arrival of digital technology.
Integrated digital media was termed interactive
multimedia and usually shortened to plain multimedia for convenience.” (England & Finney, 2002)
When it comes to multimedia, level of interaction
increases, and information is transmitted to interacted
person easily. “Learning with multimedia is a method
allowing transmission of message to target by simultaneously addressing more than one sense. Whereas, multimedia concept is defined as simultaneous addressing
to more than one sense” (Bulduk, 2015). Such approach
will be observed on the web design-based projects suggested in scope of this research. Since web designs are
approached basically, human computer interaction is
suggested primarily. Basics of interactivity will be linked
to exposure of people to artificial interaction created
by the codes in computer in scope of this research.
“The term human–computer interaction has only
been in widespread use since the early 1980s,
but has its roots in more established disciplines.
Systematic study of human performance began
in earnest at the beginning of the last century

(twentieth) in factories, with an emphasis on manual tasks.”(Dix, Finlay, Abowd & Beale, 2004)
This and many similar abilities will concretize the limits of human-computer interaction and media design
with simultaneous interaction. Besides, media as
a determinant in the interaction has technological
extension as well as psychological effect because;
“Interaction design is not just about the artifact that
is produced, whether a physical device or a computer program, but about understanding and choosing
how that is going to affect the way people work.
Furthermore, the artifacts we give to people are not
just these devices and programs, but also manuals,
tutorials, online help systems. In some cases we
may realize that no additional system is required at
all, we may simply suggest a different way of using
existing tools.”( Dix, Finlay, Abowd & Beale, 2004)
Numerous different approaches emerged with the
opportunities created by human-computer interaction
and a media structure was developed on the basis of
interaction on many subjects from advertisement to
web design, computer games to phone applications.
Media developing in this direction continues to be
developed and formed over “New Media, Hypermedia and Interactive Media.” “New media integrate
the qualities of interactivity and multimedia within
the digital interfaces. The hypermedia interface is
changing the human communication system due to its
interactive ability as well as the multisensory qualities
of the hypermedia” (Mora-Fernández, 2012). Interaction of people with each other causes media and
technology to be affected in each other; therefore,
interaction will continue to progress on all aspects.
“(…)when the motivated actor decides to activate
the multidirectional system of communication, using
his interactions over the hypermedia interface, and
coding his own representations to communicate them
to a new receptor, a.k.a. reader-author, student-professor, author- reader, or the first sender. The most
characteristic moment is when the exchange of roles
between actors occurs: the sender becomes the
receptor and vice versa.” (Mora-Fernández, 2012)
Therefore, multi-directional effect of hypermedia
on roles and concepts allows interaction to become
widespread on the entire media and concretizes the
effect made on communication in all directions.
Media is derived from the application forms within the interaction model of new media concept
despite having different names. In order to perceive the effect emerged during integration of new

media into communication, it will be required to
concretize the types of this media more clearly.
“The term ‘New media’ carries it’s own problems
as the media associated with the original term are
replaced with newer instances of the ‘new’. Obsolescence is endemic in the interactive arena. However,
the term remains in use although Digital Media and
Interactive Media are more sgraph terms and are
being used increasingly. The term Interactive Media
highlights the interactive connotation that is a key
characteristic of the difference between the older
style media and the new.” (England & Finney, 2002)
Interactive media becomes more prominent as a significant branch of new media with this aspect and
concretizes the limits. Literature is summarized and
statistical infrastructure of this research is prepared
by addressing this aspect of interactive media since
the interaction is the simplest form and basics of
the researched are covered by a web interface.
“When the Web quickly became the largest hardware
platform, and development for it became the most
common form of interactive development, the emphasis on ‘media’ was dropped in a similar way. This
may have been because the capacity for using media
other than text on the Web was limited at that time.
Skill sets such as Web Design, and Web Development
came to the fore and these more specific terms overshadowed the more general terms like Digital Media
and Interactive Media.” (England & Finney, 2002)
Therefore, the subject is narrowed down by placing the website in the center in interactive media
awards and research is rendered as statistics with
the information distinguished within “Interactive
Media Design” website and attempted to be analyzed by generating graphs from these statistics.

Data Collection Method
Only mean used in the research is the interactive media
awards, award module. Information provided by this
module is combined by using three different methods.
The first one is the method of accessing to statistical data
to generate graphics that compare the change of awards
in years. Attempts are made to compare the companies
awarded for three years in order to generate such data.
The second one is the method of generating the statistical data to observe the reflections of awards in different
sectors. General tendency is demonstrated by composing
such data as graphics under different graphs. Third and
the last one is the method to present statistical graphs
formed according to award winning rates of countries
and progress of the sector is attempted to be observed.
By using the award search engine in the award module
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of Interactive Media Awards; companies awarded on
all sectors are assumed as more important than other
sectors sorted for the years 2015, 2016 and 2017 and it is
listed which companies have won 317 awards achieved
from the graph formed and company profiles provided
that accessing to websites of these companies. After
listing the countries of companies by determined from
their websites, it is accessed through these profiles
which country has received how many awards in which
year and sector. Graphs are generated by using the percentage rates among the data and data of the research
visualized with this method is analyzed. Respectively
more than one hundred sectors are listed in the award
module of interactive media awards. Since it will be very
difficult to sort all sectors available in these lists, award
winning profiles of ten sectors comprised mainly of
Finance, Tourism, Education, Health and Food of which
roles are considered as more important than others on
global economy are scanned. This award for company
winning the award every year and the digital plaque
representing the awarded media company and website
establishing connection between plaque and company
are listed on the Interactive Media Awards website.

Year and sector field may be selected through search
engine viewed on Figure 1. Number of awards won on
the sector determined in that year is listed in sequence.
There are two fields in section addressed as “award
level” in Figure 1 and even these fields are segregated as
“Outstanding Achievement” and “Best in Class”, awards
are researched in behavior appreciating equal value
by ignoring this approach as mentioned previously.
Companies located at top rank on the list of Figure 2 are
the companies for which projects are generated. There
are interactive companies winning the award under
“Winners” category and then award levels and categories are viewed. Then, the item containing web bridge
specified as “site” on last rank addresses the website
representing the project which is worked for the awarded company.

Analysis of Data
317 awards distributed in scope of this research
for three years are listed provided to achieve websites as mentioned above and they are qualified as
national or international on the basis whether their
headquarters are gathered in single country or larger part of work load undertaken is gathered in single
country or not. Awards in national nature are defined
as owned by the awarded country; awards won on
international scale have been converted into a category and awards are segregated on country basis.

»»Figure 1: “IMA” (Interactive Media Awards), award
search module

»»Figure 3: “IMA” (Interactive Media Awards), plaque list
of Medyasoft generating Project for Istanbul Medeniyet University among the awards distributed in education sector in 2017

»»Figure 2: “IMA” (Interactive Media Awards), list of
awards received in education sector in 2017
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Sectoral categories are accessed through search module viewed on Figure 1 of website of interactive media
awards, information relating to countries is accessed
through artificial award plaques in Figure 3 obtained

from this module. 317 awards having countries and
sectoral specifications determined are segregated on
year, sector and country basis and the numbers are
listed via deductive method. Numeric values deducting the entirety into specific are calculated on special
categories specified in findings section and divided
into percentages by the authors of this article. After
determining these percentages in a level to be reduced
into 35 different graphs, some of them are tabulated by the authors of this article in graphic programs
and results obtained by these graphs are analyzed.

Another piece of statistical information (Figure 5) has
attempted to demonstrate the number of awards changing in years to indicate the general tendency of findings.

Findings
The following (Figure 4) ten sectors are elected with
the assumption that they will orient the research with
their strength on global market. It is seen that these ten
sectors demonstrating existence densely on national
and international market have won 317 awards in total
from the projects generated by benefitting from the
interactive media profession in last three years. Distribution of total number of awards is presented on
the following graph on sector basis. Higher ranks are
occupied by tourism and education sectors and they are
followed by food, finance, web services and art/culture.

»»Figure 6: Country based change rates of all interactive
media awards distributed from 2015 to 2017
More than hundred “Interactive Media Awards” have
been given away for years every year until 2015 since the
dates of inception; while this rate has rapidly reduced
in last two years. The number of awards in 2015 is more
than twice of the awards given in 2016; however, the
number of awards in 2017 is a little lower than the twice
of the awards given in 2015. This situation may be associated with the assumption that awards are selective
relating to establishment of oriengraph structure.

»»Figure 4: Sectoral distribution rates of all interactive
media awards distributed from 2015 to 2017

Ratio differences of countries in line with the awards
they won are presented in (Figure 6). As explicitly seen
on the graph, almost half of the awards are won by
United States of America1. Second rank is occupied by
Turkey drawing attention by passing numerous world’s
giant countries and Turkey is ranked two with significant rate of economic power as America. International
companies have taken the third rank with the number
of awards almost half of Turkey’s and next rank is occupied by England and Canada and Australia composed
of English origin communities. Afterwards, a group of
European and Asian countries are ranked with fewer
percentages and total percentage of these countries may
not even reach two third of the percentage of America.

Statistics of Sectors Winning
Award in 3 Years Period in
10 Sectors Determined
»»Figure 5: Change of the number of all interactive media
awards distributed from 2015 to 2017 in years

Turkey has ranked first by far in “Banking and Finance”
sector remained in the fourth place in general average and proved the superiority of interactive media
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design projects in this sector by reaching 3 times
the number of awards of USA. Number of awards
won by USA has remained approximately at one
third of the number of awards won by Turkey.
America produces much more succcessful projects
than all other countries in education sector. Award
number of all other countries can not reach even
half of the award numbers of USA, while, Canada,
its neighbour, has reached the closest award number of USA by reaching almost one eighth of the
award number. Turkey being limited with only one
award reveals the requirement to produce more
interactive media project in educational field.

First rank of USA in automotive sector may be approached as a result accustomed. However, awarding of
two interactive media companies of Turkey in automotive sector named “Project House” (Interactive Media
Awards, 2017b) and “Karbonat” (Interactive Media
Awards, 2017c) equals to the award number of one of
the world leader Germany constitutes a successful result.
Most of the awards are won by an international company
named “SapientNitro” (Interactive Media Awards, 2017d)
after USA.

»»Figure 10: Distribution rates of countries winning
award in 3 years period in Health sector

»»Figure 7: Distribution rates of countries winning award
in 3 years period in Banking/Finance sector

»»Figure 8: Distribution rates of countries winning award
in 3 years period in Education/University sector

»»Figure 9: Distribution rates of countries winning award
in 3 years period in automotive sector
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USA maintains its first rank in health area as in most of
other areas. Turkey achieving successful results in the
competition engaged with USA has maintained its success by winning quarter of total awards in sector-wide.
Countries having higher income rate and life quality
compared to Turkey such as Luxemburg, England and
Australia have failed to achieve the award number of
Turkey and drawn a graph of which results are obvious.
Turkey reaching one third of the total number of awards
in food and restaurant sector has ranked one. Handing
over the interactive media designs of most giant fastfood companies of USA to Turkish interactive media
design companies in Turkey has caused it to fall into
second rank consequently. Advertisements and web
desgins made by Clockwork Agency (Interactive Media
Awards, 2017e) to McDonalds, by Karbonat (Interactive Media Awards, 2017c) to Dominos has allowed
Turkey to pass USA and International companies.

»»Figure 11: Distribution rates of countries winning award
in 3 years period in Food/Restaurant sector

Besides, projects designed for domestic companies
such as Abant Su (Interactive Media Awards, 2017f),
Saklı Orman (Interactive Media Awards, 2017g), Portakal
Bahçem (Interactive Media Awards, 2017h), Sütaş (Interactive Media Awards, 2017i) and Kahve Dünyası (Interactive Media Awards, 2017j) are indication of success
in this sector.In tourism sector, USA has maintained its
superior position by claiming approximately one third of
the awards. International companies have followed USA
at second rank, Sri Lanka has got close to international
companies in tourism sector even it fails to achieve
significant successes in other sectors and revealed its
potential in the sector. Turkey has failed to achieve a
success with high rate in tourism sector with the award
rate of approximately one twentieth and placed at rank
five. Ten percent of the total number of awards is shared
among seven countries winning one award each.

All other awards in web services sector cannot reach
two third of awards won by USA and limited with the
awards almost half of the awards won by USA. Main
American companies dominating the sector with 25
creative web sites are interactive media companies
such as “Smack Happy” (Interactive Media Awards,
2017k), “8th Sphere” (Interactive Media Awards, 2017l),
“Cake&Arrow” (Interactive Media Awards, 2017m)
and “Ascedia” (Interactive Media Awards, 2017n).

»»Figure 14: Distribution rates of countries winning
award in 3 years period in Web Services sector

»»Figure 12: Distribution rates of countries winning
award in 3 years period in Tourism sector
The least promoted sector through interactive media
design among these sectors is the Architecture sector
and the number of awards have low pro rata with the
situation. It is seen that entire awards in the sector are
shared among four countries. It is observed that USA
has shared the first rank with its neighbor Canada and
that these two friendly countries have reached twice
the number of awards won by Turkey and England.

As expected, it is observed that USA has won ten
times of the awards compared to its following competitor and more than two third of the total awards
in Science and Technology. It may be assumed that
scientific and technological works performed around
the World are made in USA in line with the award-winning rate. It is worth attention that Turkey is included
to countries winning the award in the sector in which
very few countries have won an award. It also attracts
attention that Scotland and Thailand are included
into countries whose total number of awards may
not event match half of the awards won by USA.

»»Figure 15: Distribution rates of countries winning
award in 3 years period in Science/Technology sector

»»Figure 13: Distribution rates of countries winning
award in 3 years period in Architecture sector
Superior position of USA is once more seen in the
web services sector. Second rank is shared among
Turkey and Canada with two awards each, all of the
remaining companies has settled with only one award.

It is observed that USA has reached higher rates
compared to its competitors also in art and culture sector. While England has won one third of
the awards of USA and total awards of Australia
and Thailand equals to the number of England.
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Country holding 16 awards causing global domination
in web services draws a country profile that does not
only develop in technical sectors but also maintains
its success in art and culture sector by winning 15
awards in the art and culture sector. The number of
awards dropping from 12 to 6 in other sectors has
finally reduced to 2 awards in architecture however
this success allowed the country to hold first rank even
in architecture sector granting awards quite less.

»»Figure 16: Distribution rates of countries winning
award in 3 years period in Art/Culture sector

Statistics of Countries in 3 years
Period in 10 Sectors Determined
This section will inspect which country has won how
many awards in which sector along with the graphics
sorted according to award winning rate of the countries and it will be attempted to observe the tendencies of countries in aspect of sectors and that which
fields are focused by the interactive media sector.
Although we have observed in the graphics that how
317 awards are distributed among the countries, determining the sector distribution of countries among
themselves will be more explanatory with this method
and clarify the sector tendencies on country basis.

If we overview the position of Turkey, success in the
finance sector can be seen clearly. A significant success
covering 18 awards among 46 and comprising forty
percent is obtained from this sector. Country winning
also 11 awards in food sector has obtained 5 awards in
health, 4 awards in tourism and 2 awards in automotive, architecture and web sectors each and 1 award in
education and science sectors each. Since these awards
allowing the country to hold second rank in global
scale are not obtained by many European country, it
is necessary to mention about noticeable success.

USA strongly maintains its position at first rank
with 155 awards. Country holding most awards
in the number of 47 in education sector has won
almost one third of the awards from this sector. It has achieved great success with 28 awards
in tourism sector after the education sector.

»»Figure 18: Distribution rates of sectors awarded in 3
years period to Turkey

»»Figure 17: Distribution rates of sectors awarded in 3
years period to United States of America
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In this era, when the international companies reach
at their peak point in global economy, it is possible for
them to pass Turkey even USA and reach the first rank.
However, in relation to the cooperation of countries,
it may be mentioned about the success of strong and
creative economies among themselves. Almost half of
the awards won by international companies are related to tourism sector. As an indication of this, it may be
assumed tourism sector contains more global behavior.
International companies achieving high level of success
with 11 awards in tourism sector have won 7 awards in
automotive sector and 3 awards in education sector
with the interactive media projects. Companies winning
2 awards in food and restaurant sectors have remained

in 1 award in web services, science and technology
fields and could not win any awards in other sectors.

»»Figure 21: Distribution rates of sectors awarded in 3
years period to England
»»Figure 19: Distribution rates of sectors awarded in 3
years period to International Companies
Canada; the large of the North, follows USA. It may
be assumed that both countries in approximate geography and similar structure having such difference
is caused by the changes in economic structure and
creativity level. Canada has won 6 awards almost half
of its total awards from education sector. Success of
the country relating to marketing of education is perceived from the number of its awards. Country winning 2 awards in food, web and tourism sectors each
has won only 1 award in architecture and finance.

England is deemed worthy of the same number of
awards with Canada as older colony, while it has passed
Australia with one award. Country considered as one
of the strong forces in the world falling behind America
and Turkey may be considered as the success of Turkey
or the failure of England. England has won one third
of its awards in art and culture sectors. Global development is obtained not only by finance and food but
also in art and culture if we consider that Turkey has
no award in this sector. Country winning 5 awards in
this sector has won 2 awards in tourism, none in education sector and only 1 award in all other sectors.

»»Figure 20: Distribution rates of sectors awarded in 3
years period to Canada

»»Figure 22: Distribution rates of sectors awarded in 3
years period to Australia
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Australia; another former English colony has drawn similar success graphic. Country has obtained more than
one fifth of its awards from art and culture sector. It may
be assumed that another country has obtained its civilization level with the value attached to art. Interactive
media designs as focus point of the research is formed
according to social tendencies of countries. Country
winning 3 awards in art and culture, 2 awards in automotive, food and tourism each has won 1 award in finance
and education sectors each, while it has no success in
science and architecture with interactive media design.
We may mention that ranking of Sri Lanka above
countries with higher economical force such as China,
Germany and Ireland is caused by interactive media
design agency named “eMArketingEye” (Interactive
Media Awards, 2017o). Because nine tenth of the awards
received are won by this company and rightful success
of the company is revealed. Country winning another
award in food sector has succeeded to rank higher
compared to its economic potential and tendency.

»»Figure 24: Distribution rates of sectors awarded in 3
years period to China
Germany has entered the list on even lower ranks on
the contrary of many other European countries. The
country having high level of success in automotive and
medicine industry on global market fails to indicate
the same performance in creativity like China. The
country winning one third of the six awards won in
automotive sector has equally distributed other awards
into food, tourism, finance and architecture sectors.

»»Figure 23: Distribution rates of sectors awarded in 3
years period to Sri Lanka
China confining itself with only 6 awards despite having the most crowded population in the World may
suggest that it fails to compensate the requirements
of interactive media design sector as required. Country winning three awards in education sector among
total of six awards won has obtained three awards in
food, tourism and web services sectors in conjunction. It may be assumed that the economic potential
of country failed to obtain award in other sectors is
not fully compensated on the creativity sector.
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»»Figure 25: Distribution rates of sectors awarded in 3
years period to Germany
The success of the country indicating existence only in
half of the ten sectors elected is caused by being one of
the rare countries, whose existence is determined on
interactive media field in its continent as mentioned
above. Ireland has gained to right to enter the list from
the last ranks with a behavior that may be considered as

coincidental by benefitting from the tourism sector in
interactive media field. Since all of the 6 awards held by
country are won in tourism sector, it may be assumed
that the country attaches necessary importance to its
nature and history. This country sharing the culture of
England at this level failing to achieve success in other
sectors may be caused by economic or political reasons.

The country winning 2 of the awards won in art and
culture sectors has achieved success of being one of the
four countries winning award in art and culture sectors.
The country obtaining its three other awards in education, tourism and science sectors failed to win awards in
other 6 categories.
Two third of the success of UAE is related to banking and
finance sectors. 2 of the 3 awards won are obtained from
this sector. Another award of United Arab Emirates as the
sole country to achieve success of entering the list from
Middle East is in web services sector. It will be assumed
that the success of the country failing to obtain award
from other eight categories is due to being the only
country having its name written on the list from Middle
East.

»»Figure 26: Distribution rates of sectors awarded in 3
years period to Ireland
While Thailand is not included in the list of countries with high economy level, it has achieved success by finding a place in interactive media field
even as one of the last countries. It will be considered as accepted graph success for the country to
include into list with five awards and three categories during which even China has won 6 awards.
»»Figure 28: Distribution rates of sectors awarded in
3 years period to United Arab Emirates

Statistics of Years Awarded on
Sector Basis in 3 Years Period
in 10 sectors determined
It is seen that the number of awards given in 2015 is
far over 100. It is also observed that the awards were
distributed more and difficulty level of winning an award
was not so high.
In 2015, interactive media agencies are rewarded
mostly in tourism sector with 39 awards and almost
quarter of the awards in entire year are distributed
in this sector. While education and university closely
sector follows the tourism with 36 awards, third rank
is occupied by banking and finance with the number of awards less than half of the tourism sector.
»»Figure 27: Distribution rates of sectors awarded in 3
years period to Thailand
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»»Figure 29: Statistics of awards received in 2015 on
sector basis in 10 sectors determined
Art and culture sector is ranked five with 15 awards,
while web services and other categories have followed
art and culture.
In 2016, the number of awards has been reduced by half
and awards are distributed in equal scales on sector basis. While more than quarter of the entire year contains
interactive media designs in education and university
sectors, tourism has followed these sectors with 15
awards. While 8 awards are distributed in banking and
finance categories, 7 awards are distributed in food and
web design fields. While 12 projects deemed worthy of 6
awards in science and art categories are generated, total
of 8 projects have won awards in automotive and health
sectors and only 2 designs were produced having quality
for award in architecture.

»»Figure 30: Statistics of awards received in 2016 on
sector basis in 10 sectors determined
In 2017, number of awards has increased slightly compared to previous year and 83 awards are distributed.
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»»Figure 31: Statistics of awards received in 2017 on sector basis in 10 sectors determined
One fourth of the awards is given in tourism sector as
in 2015 and food and restaurant sector has followed
this sector with 15 awards. By considering the general tendency of the awards given, it may be assumed
that more awards are distributed and more designs
are made on sectors related with consumption. 11
awards in automotive sector, 9 awards in education
sector, 7 awards in health sector were distributed in
2017 and interactive media projects were produced
to obtain 20 awards in total in other sectors.

Statistics of Awards Received in
3 Years Period on Country Basis
in 10 sectors Determined
Although the number of awards is high in 2015, there
is no country having more than 10 awards other
than the number of awards received by USA, Turkey
and international companies. More than half of the
awards shared this year have gone to United States
of America, one tenth of them to Turkey, almost nine
percent of the awards are given to international companies. Only England, Germany, Ireland and Spain are
deemed worthy for award in Europe continent and
total awards of these four countries could not even
reach the award number of Turkey. While England
has won 9 awards, Sri Lanka and Canada has confined
themselves with 7 awards. Award number of Canada is
less than twelve times of the award number of USA.
Exactly half of the awards in 2016 are given to USA.
Only 2 of the 11 countries have won more than 10
awards and these countries are Turkey and United
States of America. Only 2 countries are included to
list from Europe continent and total award number of
all other countries could not achieve number equals
to award number of USA. In this year when Canada
is placed third with 6 awards, England, Australia and
China have only achieved fifth rank with 3 awards. In

tries ranked third, fourth and fifth could only reach
to number equals to the award number of Turkey.

the list where United Arab Emirates has ranked last
with 1 award, Germany shared the same status.

»»Figure 34: Statistics of awards received in 2017 on
country basis in 10 sectors determined
»»Figure 32: Statistics of awards received in 2015 on
country basis in 10 sectors determined

The Place of Turkey in General
Average in 10 Sectors Determined
Turkey has achieved second rank after USA on global
market by obtaining 46 of 317 awards and drawn a very
successful profile in all sectors other than art/culture
category. Turkey obtaining almost fifteen percent of
all awards has proved its potential to entire world by
obtaining the most awards in worldwide in finance
and banking sector. United States of America has
achieved the success materialized with its giant economy through companies producing projects with their
young and creative personnel and has demonstrated
its power on global scale by ignoring economic development rates of many European and Asian countries.
Requirement of closing the gap in art and culture category has become significant due to failure of obtaining no award in this sector for three years period.

»»Figure 33: Statistics of awards received in 2016 on
country basis in 10 sectors determined
In 2017, share of United States of America has been
reduced down from fifty percent to lower level for the
first time and share of other countries is increased
slightly. After USA obtaining only 35 of 83 awards,
second rank is taken by Turkey without disrupting its
stability and it did not lose its position to any of its competitors. Turkey having more than half of the awards
won by USA has won almost one fourth of all awards.
While interactive media projects of international companies winning awards after Turkey is limited with 9
awards, Australia and Sri Lanka ranked fourth and fifth
have won total of 10 awards. Total awards of coun-

»»Figure 35: Changing rates in the number of awards of
Turkey within years in 10 sectors determined
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It has gained rightful success in health, tourism,
automotive, architecture and web services sectors
and clinched its success by leaving the world giants
behind and also the European and Asian countries
whose names not even referred in most times.

Conclusion

»»Figure 36: Changing rates in the number of awards of
Turkey within years in 10 sectors determined

»»Figure 37: Place of Turkey in general average in 10
sectors determined
It has maintained its great success in banking and
finance sector with interactive media projects prepared
for food sector and demonstrated its victory on global
scale with 46 awards in total and minimum 1 award
in each category excluding art and culture sector.

»»Figure 38: Distribution rates of awards won by Turkey
in 3 years period on sector basis
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It may be considered that we are at the beginning of
great technological revolution on a global scale. Multi
systems, existence of hyper reality in cyber space and
limitlessness of interaction in every direction may progress to clinch this revolution. The world does not seem
to be controlled from single center when we consider
the interactivity and the reflection of such interactivity
on media. It may also be considered that United States
of America has dominated this area by controlling half
of the interactive media sector suggested throughout
this research; however, there are countries having very
strong effects on the other half. As indicated by the
research, it will be assumed with strong argument that
Turkey is one of these countries. It is followed by international companies and this sequence is also followed by
countries such as England, Canada and Australia. Since
we may assume that the foundation of interactive media
sector is comprised of technology and design, cooperation of science and art may be considered as sufficient
to explain the ability potential on this sector. Although
it is observed that not many projects are produced in
sectors including science and art, it may be considered
as an example of success of Turkey for being in high
ranks in the first five countries demonstrating success
in worldwide for the performance in science and art.
As seen on Graph 35 and 36, although award winning
rate has significantly been reduced in 2016 compared
to 2015, this rate is raised for Turkey in 2017. These
rates have been reduced by half in 2015 on global scale
and continued to remain within these limits, however
Turkey will be considered as drawn a more successful
graphic compared to other countries in global aspect by
approximating its award rate in 2017 to 2015. When we
viewed in global scale such as finance, food, health and
tourism, it will be considered as another gain for Turkey
to win awards densely in more awarding sectors and for
which more projects are produced. Turkey succeeded in
following super force USA in all the previous figures, on
which names of Latin America countries, most of European Union countries, Africa countries, Russia, Japan and
many more important countries are not even referred,
is successful because of leaving first World countries
behind on the subjects of interaction and creativity.
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