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Abstract 
 
 
In this age of ubiquitous advertisement, people are getting more and more burdened with 
advertising clutter. Digital Signage (DS) has evolved to be a new medium that can cut through 
this clutter and reach a large number of consumers. Though Digital Signage was introduced as 
an in-store advertising medium, soon it started to replace traditional static billboards with the 
benefit of technological advancement.  
 
While advertising effectiveness is a much discussed subject, effectiveness of an advertising 
media is still a less explored area. Our research explored the effectiveness of Digital Signage 
as an advertising media in terms of its placement inside of a store and outside of a store. At 
the beginning we developed a model to measure the effectiveness of Digital Signage on the 
basis of an existing model, termed as Advertising Response Model (ARM). Based on 
profound study and analysis of previous literature on advertising and media effectiveness, 
consumer psychology, outdoor advertising and intermediate measurement variables we 
constructed the modified version of ARM that deemed to be the best fit with our purpose. We 
further developed four hypotheses on the basis of the four major variables of our model.  
 
The result of our study indicated that placement of Digital Signage inside and outside of the 
store environment impacts the variables of Attention, Recall and Media Liking of the 
audience differently. However, no significant difference in consumers’ Buying Interest is 
supported. Placing Digital Signage inside of the store as well outside of the store both has 
different degrees of impact on consumers in terms of Attention, Recall and Media Liking. The 
correlations among the variables were also explored and thus we presented some strategic 
insights about the placement of Digital Signage and practical implications for managers in the 
scope of our study.  
 
Our research area has received comparatively less academic attention than other advertising 
media.  However, considering the growing importance of Digital Signage as a groundbreaking 
advertising medium and scope of future research work, we believe Digital Signage will be a 
subject of interest for the academics, the advertisers as well as for the companies.   
 
 
Keywords: Advertising Effectiveness, Medium Effectiveness, Digital Signage, ARM, Recall, 
Attention, Buying interest, Liking, Media, Central processing, Peripheral Processing, Inside 
of store, Outside of store.  
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CHAPTER 1: Introduction 
 
This chapter opens with the background of the research problem and provides a clear 
understanding of the factors that determine this issue. Following a discussion on how we 
formulated the problem, a specific research question will also be presented. Then we will 
introduce the purposes of our study and the chapter will be concluded with delimitations.     
 
 
1.1 Background  
 
Advertising has become ubiquitous in the present age. In this time of commercialization 
and consumerism, nearly everyone is influenced by advertising to some degree. 
Advertising and advertising research is an integral part of modern marketing studies. Cao 
(1999, p. 1) described advertising as a form of communication, as a component of an 
economic system and as a means of financing the mass media. Advertising research aims 
at answering many questions in academic ways (Cao, 1999, p. 1). Effectiveness of 
advertising is one of the major topics of such research works. 
 
Advertising is so intricately intertwined with our daily life that it is no longer just a 
communication process from the marketers to give consumers messages about their 
products or services. It has gone beyond being just a faculty of marketing. MacRury 
(2009, p. 1) explains that ‘in a media intensive society advertising is rarely entirely out of 
sight or mind, and the industry, its personnel and practices frequently feature as objects of 
casual reflection. The advertising industry and its outputs have provided foci for many 
kinds of widely consumed analysis… Advertising provides an iconography of the 
present.” With this description he signifies the importance of marketing in our lives.  
 
Almost everyone is interested in advertising in some ways. It is a process for 
communication, information sharing, expression of creativity, cultural amalgamation and 
more.  Approximately $US400 billion is spent on advertising each year in the world (over 
$US200 billion alone in the USA). The average consumer is exposed to hundreds of ads 
every day. By the time we die we will have spent an estimated one and a half years 
watching TV commercials (Sutherland & Sylvester, 2000, p.3).  However, despite the 
involvement of a large amount of money, the effectiveness of advertisement has 
remained a mystery; as John Wanamaker is famously quoted to say, “I know that half my 
advertising is wasted—but I don’t know which half!”  
 
During the past five decades a considerable amount of studies has been conducted in 
order to find an appropriate way to measure advertising effectiveness across various 
advertising media and forms. Various models and theories were postulated to enhance the 
understanding for the mechanism of advertisement including  Early Learning theories of 
persuasion (Hovland, Janis, and Kelly, 1953;) and the Hierarchy of Effects model 
(Colley, 1961), Elaboration Likelihood Model (Petty & Cacioppo, 1981), effects of 
advertising attitudes (Baker & Lutz, 2000; Vaughn, 1980; Mackenzie, Lutz, & Belch, 
1986; Muehling, Laczniak, & Stoltman, 1991), and the ARF Validity Study (Haley & 
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Baldinger, 1991). These research works addressed diversified issues about effectiveness 
and the impact of advertisement.  
 
These works also explain that consumer response is a common variable of measuring 
advertising effectiveness and sales increase is one of the most prolific determinants of 
consumer response. A number of other determinants have also been used to construct 
response. According to Hansen (1998, p. 654), a single measure of effectiveness has been 
searched in vain for years. He further confirmed that multiple variables must be taken 
into consideration to measure consumer response and that the inter-relationship between 
these variables should be addressed as well. 
 
However, most of the efforts to measure effectiveness of advertising did not consider the 
medium through which the advertising message reaches the audience. Advertising 
medium is defined as the means of conveying specific kinds of information i.e. 
advertising message about a product or service to consumers (Katz, 2006, p. 2). The 
major advertising media are TV, Radio, Print, Outdoor and Internet.  
 
In present time, with the plethora of advertisement in all walks of life, people often feel 
that they are overburdened with such messages. As a result, many techniques are 
available now through which the audience can avoid advertisements in major media such 
as TV or radio. The availability of such techniques recently emphasized the importance 
of outdoor media as it has become more convenient to reach the consumers. The 
development of digital technology brings new outdoor media platforms such as Digital 
Signage (DS) which has the potential to become the next big opportunity for advertisers 
in future.    
 
 
1.2 Outdoor Advertising 
 
The aforementioned models to measure advertising effectiveness have been applied on 
advertising through every media. But outdoor advertisement received little attention of 
researchers compared to advertisements in other media. 
 
Outdoor advertising has its roots already in the 15th century when in 1450 Johannes 
Gutenberg set the fundament for inventing the printing press and supported the launch of 
the posted bill which is the forerunner for today’s outdoor advertising. Over the following 
centuries- billposting, outdoor signs and the invention of the first illustrated poster in 
1796 paved the way for the current outdoor advertising further. The trend ran towards 
overcoming the issues of space scarcity that automatically emerged as a result of posters 
only being placed on walls. Consequently, billposters invented their own structures and 
concealed their messages in high traffic areas. Today this structure is known as billboard. 
(Lichtenthal, Yadav & Donthu, 2004, p. 239) 
 
The current outdoor advertising can be divided into three different categories: Billboards, 
Street Furniture and Transit. Herein billboards are the most frequently used outdoor 
advertisement vehicles and can usually be observed in the shape of posters or wall murals 
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(Lichtenthal et al, 2004, p. 238). Street furniture has the largest growth rate among 
outdoor advertising categories and it represents the most recent segment of the 
advertising market (jcdecaux, 2010). Advertisement through street furniture provides an 
attractive opportunity to gain consumers’ attention. Different outlines could for example 
be bus bench advertising, shopping mall displays, kiosks or one sheet posters (Lichtenthal 
et al, 2004, p. 238). Transit advertising describes the sort of advertising that can be found 
at airports, subways or train stations or at any place where people travel. It also includes 
advertising on movable objects like taxicabs, buses or trains because these models show 
higher recall rates (Lichtenthal et. al., 2004, p. 244). Digital signage is referred to belong 
to the street furniture category of outdoor media. 
 
Katz (2006, p. 89) mentioned outdoor as “one of the least researched of any mass 
medium”. According to the Outdoor Advertising Association of America, annual 
revenues were $2.8 billion in 1993; over the following 10 years, this number almost 
doubled, increasing to $5.5 billion in 2003 (Taylor et al. 2006). This growth trend is 
speculated to be continued to establish Digital Signage as major medium beside TV and 
press (Schaeffer, 2008, p 226). Furthermore, Lichtenthal et al. (2004, p. 239) state that 
during the past 40 years outdoor advertising increased every year (2004) with an average 
rate of 14.62%. As a consequence the pressure on consumers and the advertising clutter 
are enormous. Besides, traditional mediums like TV, press or radio shoot up costs for 
companies and do not assure the expected outcome of the investment. The result is that 
there is an increased need for an advertisement option that provides companies with a 
convenient advertising success, supports them in saving costs and assists in being 
outstanding compared to other advertisement options that only boost the advertising 
clutter. 
 
 
1.2.1 Digital Signage 
 
Digital Signage is a comparatively new form of outdoor advertising that shows potential 
to have a positive impact on the effectiveness of advertisements and of the mediums 
through which advertisements are distributed.  It provides the possibility of influencing 
customers at the point of sale and to reach a 100% penetration of the business clientele. 
Offering the possibility of influencing prospective customers much easier leads digital 
signage towards considerable future success. Schaeffler (2008, p 72 – 74) describes that 
the advantages of DS can be found in the areas of Return on Investments (ROI), 
Connectivity, Affordability etc. DS enables companies to reach a ROI in the double- or 
triple-digit category (Schaeffler, 2008, p.72). Furthermore, it manifests a connection 
between the person who is confronted with an ad and the organization or brand that the 
advertisement is referred to (Schaeffler, 2008, p. 73). The basis of low-cost plasma and 
liquid crystal display (LCD) monitors in addition provides an affordable availability of 
this medium (Schaeffler, 2008, p.74).  
 
However, the future of DS has to deal with challenges as well. Schaeffler (2008, p. 97 - 
99) describes that the area of ROI faces difficulties in measuring to what extent the ROI 
is actually caused by the use of DS. An exact estimation is quite difficult and Schaeffler 
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(2008, p. 97) further explains that common advertising media like print are easier to 
evaluate because the costs spent on these forms of advertising have a short term character 
and can be directly allocated. In addition other factors like concerns about clutter have to 
be taken into consideration and related to that, the needs of different audiences 
(Schaeffler, 2008, p. 99) A proper balancing of community standards and communication 
with various community groups is needed in order to surpass such matters and companies 
suspect not to be capable of dealing with these issues in an appropriate (Schaeffler, 2008, 
p. 99). 
 
Nevertheless, this study does not focus on deciding upon DS’ advantages and 
disadvantages if companies should invest in the medium or not, rather than on identifying 
which location leads to a higher effectiveness of the medium once a company has decided 
to promote their goods with the assistance of it.  
 
 
1.2.2  Impact of the Location 
 
Location is a very important consideration for any outdoor advertising medium. An 
effective location ensures optimal exposure and return over investment (ROI) in terms of 
any favorable output such as sales or awareness. Thus, where the Digital Signage will be 
placed has a great impact on its effectiveness. The impact of advertisements displayed 
can vary widely in different placement strategies. In their study, Harrison and 
Andrusiewicz (2004, p. 167) identified physical location and venue type as the two most 
important criteria to specify a digital signage for advertisement. Further affirming this 
finding Wilson and Till (2008, p. 69) mentioned that- (regarding effectiveness of airport 
billboards) “… five general themes seem apparent. The first is the importance of 
location.… Location is a very critical element in the effectiveness of airport advertising.”  
 
Digital poster, the local digital signage distributor in Umeå (Sweden), promotes their 
service centered on the mobility of digital signage. The slogan of Digital Poster is ‘Move 
your media”. They state that advertising with them offers the unique advantage of 
reaching in the consumer’s vicinity (Digital poster, 2010). Thus it also affirms the 
importance of placement or location of Digital signage. The placement of Digital Signage 
can be divided in two broad categories - outdoor signage and indoor signage (Schaeffler, 
2008, p. 77). Indoor signage refers to DS that are used inside the store or such facilities. 
Outdoor signage works like billboards - placed beside streets usually displaying 
advertisings.  
 
In-store digital signage has already become an essential part of in-store promotions, 
especially for big retailers. But there is no research work available that attempts to 
measure the relative importance of placing digital signage inside of the store and outside 
of the store. In fact there’s a huge lack of studies on the spatial impact of outdoor 
advertising, not just about digital signage. Although, Belch and Belch (2003, p. 434) 
noted that outdoor advertising offers the unique spatial targeting ability (the ability to 
access to markets by location). The location of any billboard affects the likelihood and 
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frequency of exposure which has a direct impact on other effectiveness constructs such as 
brand awareness and purchase intention (Bhargava & Donthu, 1999, p. 8).  
 
 
1.3    Problem Formulation 
 
Cao (1999, p. 3) identified five main factors related to the effectiveness of advertising 
activities which are consumer, advertisement, product/service, medium, and environment. 
Among these five factors we decided to narrow down our focus on the medium and our 
selected medium is Digital Signage. Then again, following the discussion of the previous 
section, locational considerations have a considerable effect on the effectiveness of 
Digital Signage as an advertising medium. Hence, we are facing a two-layered problem. 
First, there is scarcity of measuring the effectiveness of an advertising medium and 
secondly, we don’t know what impact the location has on Digital Signage in terms of its 
effectiveness.  
 
Scanning through the available literatures on Advertising effectiveness and the existing 
models constructed to measure this phenomenon we found the Advertising Response 
Model (ARM) to be a flexible and usable model to measure media specific effectiveness. 
The Advertisement Response Model is a conceptual model that explains how advertising 
is processed. It deals with those commercials and advertising methods that succeed in 
breaking the advertising clutter and catching attention.  The ad effectiveness is then 
measured based on two different routes through which the advertisement can be 
processed, the central route and the peripheral route (Mehta, 1994). These routes are 
usually processing simultaneously, but one of these routes is usually exercising more 
influence. The leading route can be identified by ascertaining a consumer’s involvement 
level. In the case of high involvement the consumer is processing the advertisement based 
in the central route and in the case of low involvement s/he is processing it based on the 
peripheral route (Mehta, 1994, p.64). The central and the peripheral route act upon the 
main components of the ARM, Attention, Brand Attitude, Advertisement Attitude and 
Buying Interest (Mehta, 1994, p.64).  
 
These Variables have been chosen because they are directly connected to persuasive 
communication which describes the process of a consumer receiving items of information 
from an outside source with the aim of changing the attitudes, beliefs, intentions and 
behavior (Fishbein & Ajzen, 1975, p. 451). The need of the variables of Attention and 
Buying Interest emerges out of the facts that Buying Interest is the main coefficient when 
it comes to evaluating the effectiveness of any sort of advertising (Lavidge and Steiner, 
1961, p. 60) and Attention is the determining factor for measuring to what extent an ad or 
medium is generally getting noticed. The impact on effectiveness cannot be measured if 
advertisement actions are not capable of gaining attention. Mehta (1994) describes that 
the element of attitude leads to the application of brand attitudes and buying intentions as 
variables to measure the effects of attitudes on people’s intentions to behave and 
therefore on people’s buying intentions. As a result of this description it stands to reason 
that Brand Attitudes and Advertisement Attitudes affect consumers’ buying intentions as 
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well. Accordingly, Brand Attitudes and Advertisement Attitudes are mandatory variables 
considering the effectiveness of an advertisement.  
 
However, the aim of this study is not to measure advertisement effectiveness rather than 
the effectiveness of a medium, in this case, the effectiveness of Digital Signage. 
Malthouse, Calder, and Tamhane (2007, p. 7) explain that the effectiveness of advertising 
does not only depend on the quality of the product being advertised and on the quality of 
the ad itself, but also on the less studied third factor of the media context in which the ad 
appears. Media context refers in this case to the medium through which the ad is 
distributed (e.g., articles in a magazine, spots in a television program) (De Pelsmacker, 
Geuens, and Anckaert, 2002, p. 49). Resulting, it can be assumed that the medium has a 
significant impact on advertising effectiveness and therefore this study aims at studying 
advertising effectiveness in a media specific context.  
 We have chosen the possibility of modifying the ARM and its variables, so that the 
variables can be connected to the measurement of medium effectiveness. The original 
ARM deals with the variables of Attention, Brand Attitude, Advertisement Attitude and 
Buying Interest. In order to develop the ARM in a way that is suitable for this study, we 
exchange the variables of Brand Attitude and Advertisement Attitude and replace Brand 
Attitude with Recall and Advertisement Attitude with Media Liking.  
 
We argue for this choice by explaining that the variable of Brand Attitudes belongs to the 
central route (Mehta 1994, p.65) and that correspondingly the variable with which it is 
going to be replaced needs to be a part of the central route as well. Mehta and Purvis 
(2006, p. 49) state that recall is a strong base of empirical validation as being one of the 
major intermediate variables for effectiveness measurements and Mehta (1994, p.63) 
explains that central cues allude to message related issues and can be connected to recall 
and recognition. Hence, they strengthen our choice of replacing the variable of Brand 
Rating with the variable of Recall. In addition, recall provides an interesting fundament 
in terms of evaluating if consumers memorize advertisements and their contents better 
when the medium through which the advertisement is contributed is located inside or 
outside of a store. 
 
The variable of Advertisement Attitudes is a part of the peripheral route. Thus, the 
variable with which it is replaced needs to be a part of the peripheral route as well. Media 
Liking is closely connected to the concept of advertisement liking. Walker & Dubitsky 
(1994, p. 9) explain that liking one of the most frequently used determinants to measure 
advertising effectiveness. Advertisement liking refers to the positive attitudes of the 
audience towards an advertisement that leads to favorable attitudes towards the advertiser 
or advertised brand (Walker & Dubitsky, 1994, p. 9). Accordingly, we can define Media 
Liking as a positive attitude towards a specific medium of advertisement that leads to 
favorable outcome for the advertiser or advertised brand. Hence, the choice of using 
Media Liking as a variable to measure advertising effectiveness is strengthened and 
justified. Furthermore, it is interesting to investigate if the location can actually have an 
impact on the Liking of a medium and if the extent to which a medium is liked can 
enhance its effectiveness. Besides, it is worth being investigated if Digital Signage 
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actually has the ability to surpass common advertising media like newspapers, TV, Radio 
etc. 
 
Taylor, Franke and Bang (2006, p. 24) describe message, format and location to be the 
three most important factors associated with the effectiveness of billboard advertising. 
Since Digital Signage is similar to billboard, it can be assumed that location is an equally 
important factor that has to be taken into consideration. Hence to focus on the problem 
we narrowed down the placement of Digital Signage into two broad placement 
installations - inside of stores and outside of stores.  
 
Placing Digital Signage inside of a store has a considerable importance as research shows 
that 75% of purchasing decisions are made at the point of sale (Wirespring, 2010). Digital 
signage causes a trickle of the costs that would be caused by other advertising media and 
assists in reaching the clientele exactly at those points at which the consumer has the 
immediate possibility of buying the product or offer. 
 
Again, while placed outside of a store, Digital Signage acts as an advanced version of 
billboards with dynamic ads being displayed on screens. It is replacing static billboards 
rapidly due to the ease of customization and attention grabbing ability. Placing digital 
signage outside of the store may also have a significant impact on the consumers as it is 
being exposed to a greater number of people.  
 
Hence we are going to study and compare the effectiveness of digital signage on the 
audience in two different locational surroundings - inside of a store and outside of a store. 
We believe this study necessarily fills a research gap which is deemed to be important in 
the light of recent growth and future possibility of mobile digital signage as an important 
medium of advertisement. To fill this gap, we are going to apply the ARM on this 
advertisement vehicle i.e. Digital Signage.  
 
 
1.4 Problem Statement 
   
Does Digital Signage lead to a higher Effectiveness as an advertising medium when it is 
placed inside or outside of a store? 
 
 
1.5 Purpose 
 
This study has basically four purposes. The first main purpose is to identify at which 
location the medium of Digital Signage reaches a higher medium effectiveness. The 
locational scope is narrowed down to placements inside of a store and outside of a store. 
Inside refers to a location that is literally inside of a shop or a similar place where people 
are primarily engaged in consumption activities. It can be restaurants, supermarkets, 
clothing stores etc. Outside of stores refers to an open place where the digital signage is - 
in a similar fashion to Billboard - exposed to people passing by. It can be beside any 
street, at a bus terminal etc. We are not considering an enclosed public place where 
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people are not primarily engaged in consumption activity, such as airports as an outside 
store location. In order to be capable of making an appropriate estimation we are going to 
measure the effectiveness in terms of Attention, Recall, Media Liking and Buying 
Interest – inside and outside of stores. 
 
The second main purpose is to measure the correlations between these four factors and to 
identify how they influence each other. For this purpose we consider a few demographic 
and situational factors such as age, income level, distraction factors etc that might have 
an impact on the aforementioned variables. 
 
The variables of Attention, Recall, Media Liking and Buying Interest are the four main 
components of our modified ARM. As a result this study inevitably fulfills the third 
purpose of providing a general understanding for the original ARM and the modified 
ARM. 
 
Finally we have to take into consideration that the ARM will be applied on the medium 
of Digital Signage and that Digital Signage is one of the main components of this study. 
Therefore, the fourth purpose is inevitably the development of an understanding for the 
functionality and attention grabbing ability of Digital Signage. 
 
 
1.6 Delimitation 
 
This study will be conducted at the area of Umeå city. Moreover, in order to maintain 
consistency, our study is limited to Digital Signage only distributed through Digital 
Poster, a local distributor of digital signage in Umea. Digital Signage network of Digital 
Poster displays similar ads all over the area. A Digital Signage of Digital Poster placed 
inside a store does not necessarily display advertisements of that store or products offered 
on that store. For example, a display placed inside Subway does not show advertisements 
of Subway offers, rather it shows the same sequence of advertisements showing in any 
other display placed at other locations. Thus, advertisements shown at different locations 
have minimum or no influence on the variables we want to measure. 
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CHAPTER 2: Literature Review 
 
The Literature Review Chapter is the base of our study. It describes the conceptual and 
theoretical context according to which this study is conducted. We will discuss prior 
ideas, theories and concepts about medium and advertising effectiveness, media 
preference, the Advertisement Response Model, Digital signage as a new media of 
advertising and the four measurement constructs of our study- Attention, Recall, Media 
Liking and Buying intention.  
 
 
2.1 Advertising Effectiveness 
 
Advertising has become an essential part of our daily life. Businesses spend millions of 
dollars on advertising their products and services. As defined by Petley (2003, p. 4); 
Advertising is the means by which goods or services are promoted to the public. The 
advertiser’s goal is to increase sales of these goods or services by drawing people’s 
attention to them and showing those in a favorable light.  However, the effectiveness of 
advertisements needs to be measured in order to know certainly whether the 
advertisements achieve the intended goals or not.  But there is still no widely accepted 
way to measure advertising effectiveness (Mehta, 2000, p. 68, cited Lutz, 1985).  
 
Advertising effectiveness is typically measured as attitude towards the advertised product 
or service, attitude towards the advertisement and intention to purchase the advertised 
product or service (Nysveen and Breivik, 2005, p. 383). For marketers, Bergkvist (2000, 
p. 2) noted, that a systematic evaluation of the effectiveness of advertisements is very 
important. The reason for that is that the marketers need to know how effective 
advertising is in order to be capable of measuring whether the ad expenditure is well 
spent or not. To mention the characteristics of effective advertisements from a marketers 
point of view, Jefkins and Yadin (2000, p. 5) noted advertising should present the most 
persuasive selling message to the right prospects for the product or service at the lowest 
possible cost. Here they omitted the issue of effectiveness in terms of sales return or 
interest. Though, a common approach is to measure effectiveness of advertisements on 
the basis of sales or other related desirable outcomes such as interest to purchase 
(Bergkvist, 2000, p. 2). After going through a vast amount of prior literature, Bergkvist 
(2000, p. 2-4) divided the effectiveness measurement processes of advertisement in two 
broad categories. One approach is to measure effectiveness on the basis of sales or other 
desired outcome. However, he also noted that this approach has several flaws as sales or 
other desired behavior is not always directly related to advertisements. Environmental 
and behavioral factors as well as other elements of the marketing mix influence that 
outcome as well. It is also very difficult to find out the exact correlation between sales 
and other favorable outcomes. These difficulties essentially created the necessity of a 
new approach.   
 
The second way to measure advertising effectiveness is using various intermediate 
constructs of advertising effectiveness that have been developed and tested by the 
researchers for years. Intermediate measures do not directly measure effectiveness; rather 
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they measure the effects of advertising on consumers thinking process or behavior that 
leads to favorable outcome of the marketers such as purchase decision. Among these 
intermediate constructs ad awareness, brand awareness, purchase intention, persuasion, 
brand attitude, recall and recognition; liking and cognitive response measurements are 
mostly used (Bergkvist, 2000, p. 3).  
 
Usually researchers use a set of two to four of these intermediate constructs to measure 
the effectiveness of advertisement. The reference model of our study, namely Advertising 
Response Model (ARM) has also used four intermediate constructs which will be 
discussed in the following chapter (Mehta, 2000).  
 
However, most studies concerning the measurement of advertising effectiveness gave 
very little attention to the medium of advertisement. Though Malthouse et. al. al. (2007, 
p. 7) observed that the effectiveness of advertising depends on both the quality of the 
product being advertised and the quality of the ad itself and on an equally obvious but 
less studied third factor- the media context in which the ad appears. Media context is 
defined as the characteristics of the content of the medium in which an ad is inserted 
(e.g., articles in a magazine, spots in a television program), as they are perceived by the 
persons who are exposed to them. (De Pelsmacker, Geuens and Anckaert, 2002, p. 49). 
Considering the importance of media on advertisement effectiveness, our research aims 
to study advertising effectiveness in a media specific context.  
 
Advertising medium is defined as the means of conveying specific kinds of information 
i.e. advertising message about a product or service to consumers through two basic 
functions- information and entertainment (Katz, 2003, p. 2). Our selected medium for 
study is Digital Signage which is mentioned in the previous chapter. We are aiming to 
measure the effectiveness of DS on the basis of a modified ARM using four intermediate 
constructs in two locations- inside of the store and outside of the store.  
 
Outdoor advertising platforms such as billboard and DS have the ability to cut through a 
cluttered advertising environment, which is a key benefit of such media over indoor 
media like TV or newspaper (Taylor et al., 2006, p. 22). Clutter, in an advertising term, 
describes the level of advertising and other material aimed to get audience’s attention 
within a medium (Hammer, Riebe & Kennedy, 2009, p. 159). Clutter may decrease the 
level of favorable attitude of the consumers towards advertising in a medium and thus 
increase the level of advertisement avoidance (Elliott and Speck, 1998, p. 29).  Elliott and 
Speck (1998, p. 29) further mentioned that due to a huge increase of advertisement, the 
public’s attitudes towards advertising has turned to be more negative in recent decades. 
Consumers tend to perceive advertisements rather intercepting than useful or informative.  
However, they explained, in the media vehicles which are only used for advertising 
purposes such as catalogs, classified or yellow pages, that ads are the desired content for 
the audience. Thus they tend to perceive it less cluttered.  Unlike TV or magazine or 
internet, Digital Signage is also a 100 percent advertising media. Thus, advertising clutter 
cannot be considered in the centre of our study though we attempt to measure the 
perception of the audience about clutter as an additional area of our study.  
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The centre of our study is comparing the locational impact of Digital Signage in terms of 
placing it inside and outside of stores. Taylor et. al (2006, p. 24) identified message, 
format and location to be the three most important factors associated with the 
effectiveness of billboard advertising.  Being very similar to billboard, it can be assumed 
that location is an equally important factor for the effectiveness of this medium. 
 
Studies on effectiveness of outdoor media are limited (Bhargava, Donthu & Caron, 
1994). Research works on the effect of a specific media are also very hard to find 
(Nysveen & Breivik, 2005). Thus we believe our study can come up with important new 
insights for the advertisers. 
 
 
2.2 Advertisement Response Model (ARM) 
 
The Advertisement Response Model is a conceptual model that explains how advertising 
is processed. As described in the previous section, the advertising clutter is enormous. 
The ARM deals with those commercials and advertising methods that succeed in 
breaking this clutter and catching attention.  The ad effectiveness is then measured based 
on two different routes through which the advertisement can be processed, the central 
route and the peripheral route (Mehta, 1994, p. 64). In order to understand these routes it 
is important to be aware of the concepts of persuasion and attitude as well as of the 
components this model features, Attention, Brand Attitude/Brand Rating, Advertising 
Liking/ Ad Attitude, Buying Interest/Buying Intention.  
 
These components have mainly been chosen by Mehta because they play a considerable 
role in the persuasion process. This study is going to deal with persuasive communication 
rather than with persuasion itself. Persuasive Communication describes the process of a 
consumer receiving items of information from an outside source with the aim of changing 
the attitudes, beliefs, intentions and behavior (Fishbein & Ajzen, 1975, p. 451). The 
variables that persuasive communication aims at changing are related to the ARM and 
will be discussed and explained along with this chapter in terms of Brand Attitudes, 
Advertisement attitudes, Brand Beliefs, Buying Intentions and Intentions to behave. 
Further, persuasive communication is strongly connected to the process of learning from 
an advertisement and especially aspects of recall and recognition are good indicators to 
measure the extent of learning in the persuasive process (Mehta, 1994, p. 63). As a result 
of having an impact on buying intentions, persuasive communication is a vital part of 
effectiveness and accordingly of considerable importance for this study.  
 
The advertising effectiveness as a result of the ARM is, as already mentioned, measured 
based on two different routes through which the advertisement can be processed, the 
central route and the peripheral route. These two routes basically describe how an 
advertisement is processed and both of them are generally simultaneously processing, 
that means that advertisements are always processed through the peripheral route as well 
as through the central route at the same time. Nevertheless, one of the routes is constantly 
exercising more influence (Mehta, 1994, p. 65). The leading route can be shaped by 
ascertaining the consumer’s involvement level.  
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Figure1: Advertising Response Model (ARM) – Conceptual Model (Mehta, 1994, p. 64) 
 
 
2.2.1 Involvement 
 
Involvement is a concept that deals as a fundament for this study and it is of considerable 
importance to create an appropriate understanding of involvement. Researchers have 
been searching in vain for an appropriate definition of involvement and have been trying 
to give many approaches.  
 
Agostini, (1978), Traylor (1981), Lastovicka and Bonfield (1982) define involvement as 
the perceived product importance. But this approach needs to be rejected because it does 
not deal with the full spectrum of the involvement relationship and does not consider that 
there might be a deeper meaning of the term involvement than only the subjectively 
perceived product importance. Another definition of involvement was given by Hansen 
(1985) who describes involvement simply as the consumer’s interest for a certain product 
category (Kapferer & Laurent, 1986. P.72). This approach has to be rejected as well 
because there is always the possibility given that a person thinks that certain categories 
are important although s/he does not have any interest to buy a product of these 
categories and therefore would not be involved (Kapferer & Laurent, 1986, p.72). Others 
like Park and Young (1984) divide the concept of involvement into cognitive 
involvement on the one hand which is based on utilitarian motives and affective 
involvement on the other hand which is based on emotional motives (Kapferer & 
Laurent, 1986, p.72). Sherif and Cantril (1947) and Sherif and Hovland (1961) explain 
that involvement is only existent when the consumers identify themselves with the brand 
choice or with the decision (Kapferer & Laurent, 1986, p.72). They call this concept 
“ego-involvement”. Many other researchers describe the concept of involvement as a 
synonym for the theory of perceived risk which was developed by Bauer (1967) (cited in 
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Kapferer & Laurent, 1986. P.72). He describes that consumers get involved when either 
the probability of making a mispurchase is high or when the negative consequences of 
this mispurchase are perceived to be high. Mispurchase refers to a purchase that the 
consumer regrets buying. This approach makes sense to some extent as it is reasonable 
that risk has a considerable impact on involvement (Kapferer & Laurent, 1986. P.72). 
Nevertheless, it neglects the fact that there might be other determinants for involvement 
such as the rewards that the consumer receives after purchasing the product or the fact 
that the consumer could get involved although a risk might not be available (Kapferer & 
Laurent, 1986, P.72). 
 
Finally Rothschild (1984) designed a definition that receives a wide consensus and 
acceptance and therefore assists in validating this study: "Involvement is an unobservable 
state of motivation, arousal or interest. It is evoked by a particular stimulus or situation 
and has drive properties. Its consequences are types of searching, information-processing 
and decision making." (Kapferer & Laurent, 1986, P.72) This definition is going to be 
used as the fundament whenever this study is dealing with the concept of involvement. 
 
As far as the advertising effectiveness concept is concerned, this definition has a 
considerable importance because it describes that the level of involvement depends on the 
stimuli that are provided by an advertisement and on the situation at which the ad is 
noticed. For the original ARM this concept is important because it describes that an ad 
needs to provide certain stimuli, so that consumers react to the ad and interest is evoked. 
The importance of involvement for the purpose of our study and the modified ARM will 
be explained along with this chapter in the section of ‘The modified ARM’. 
 
As already described, ascertaining the level of involvement assists in identifying if the 
central or the peripheral route are dominantly processing (Mehta, 1994, p.64). High 
involvement leads to a dominant central route and low involvement leads to a dominant 
peripheral route.  
 
The higher the involvement level of a consumer is the more s/he is cognitively involved 
into processing the information that s/he has received from the environment – typically in 
the form of an advertisement (Foxall et al, 1998, p.28). The term ‘cognitive’ describes in 
this case that an active information process takes place which is identified by the 
consumer who consciously searches for information as a part of his/her rational problem 
solving and decision making process (Foxall et al, 1998, p.28).  When a consumer is 
highly involved into processing the received information, the messages send are 
processed in a way that makes them more resistant to forgetting. That means that the 
consumer processes the information at a conscious and deliberate level (Sutherland & 
Sylvester, 2000, p.159). As a result high involvement purchases include high cost items 
that are rarely bought like a car or a vacation (Sutherland & Sylvester, 2000, p.12). This 
is connected to the fact that consumers are more concerned about the outcomes of their 
decisions (Sutherland & Sylvester, 2000, p.12) and because the perceived risks of a 
mispurchase rise with the price of an item (Laurent & Käpferer, 1985 p. 42 & Foxall et 
al, 1998, p.30). 
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The consumer at a low involvement level is described as an uncommitted consumer and 
interacts at a low concern level. The term uncommitted describes in this case that the 
consumer does not develop any connections or preferences to the brands that are 
promoted, for example through TV commercials (Foxall et al, 1998 p. 31). The low 
concern level emerges out of the situation that low involvement products confront 
consumers with a low risk level (Laurent & Käpferer, 1985 p. 42). The low risk level is 
connected to the fact that low involvement purchases usually correspond to regularly 
bought products at a low-cost level e.g. shampoo or chocolate (Laurent & Käpferer, 1985 
p. 47). Attitudes generated at a low-involvement level tend to be more temporary, 
extremely weak and therefore easier to forget (Mehta, 1994, p.65 & Foxall et al 1998, 
p.31). 
 
 
2.2.2 Central Processing 
 
This section aims at describing central processing step by step. 
 
As Figure 1 illustrates the first step for an advertisement regardless of the fact that it will 
be processed through the central or the peripheral route is to break the advertising clutter 
and to gain attention. Once it has succeeded in gaining attention it is either processed 
through the central or the peripheral route.  
 
Central processing is caused when the consumer gets highly involved with the ad and 
accordingly with the advertising message (Mehta, 1994, p.64). The relation between a 
highly involved consumer and the advertising message is called Advertisement Message 
Involvement (AMI). Advertising Message Involvement emphasizes according to 
Laczniak and Muehling (1993a) that consumers with a higher involvement level tend to 
pay particular attention to the claims1 that are made about the product (Kokkinaki & 
Lunt, 1998, p.44). Therefore consumers apply more mental effort in examining these 
claims and remain longer in this mental activity (Kokkinaki & Lunt, 1998, p.44). The 
process of AMI is also connected to cognitive information processing that is described in 
the involvement section of this chapter. To repeat it shortly, in this section it is explained 
that the highly involved consumer is consciously searching for information as a part of 
his/her rational problem solving and decision making process (Foxall et al, 1998, p.28). 
As a result consumers get occupied with a brand and evaluate it according to the received 
information. As Figure 1 illustrates Central Processing leads therefore either directly to 
the variables of Brand Attitude (and/or Brand Rating) or it leads to Advertising Liking/ 
Advertising Attitude.  
 
First the direct way to Brand Attitude is explained. In order to be capable of developing 
an appropriate understanding for the ARM it is important to comprehend the definition of 
Attitude and correspondingly the definition of Brand Attitude. (Advertising Attitude is 
going to be explained in the section of Peripheral Processing.)  
 

                                                
1 ‘Claims’ describe in this case distinguished product features, for example the specialty of a product. 
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Attitude is defined as “a learned predisposition to respond in a consistently favorable or 
unfavorable manner with respect to a given object” (Fishbein & Ajzen, 1975, p 6). This 
statement explains basically three given facts. Firstly, attitudes are learned. Secondly that 
they predispose action and thirdly that these actions are consistently favorable or 
unfavorable towards the object (Fishbein & Ajzen, 1975, p 6). In connection to 
advertising effectiveness, that means that consumers are capable of learning from an 
advertisement and to transform that knowledge into a tendency to act in the future. This 
action can either favor or not favor the product/service/brand etc. promoted through the 
advertisement. Attitudes built on a high involvement basis tend to be more permanent and 
consistent than attitudes built on a low involvement basis (Mehta, 1994, p.65). 
 
Brand Attitudes can be connected to the explanation that was already given for attitudes 
generally and describe the attitude that a consumer has towards a certain brand. This 
attitude then depends again on what the consumer has learned from the advertisement and 
therefore from the claims of the promoted brand. This knowledge causes the consumer to 
either act in a favorable or unfavorable way towards the brand. Attitudinal measures that 
are conducted with the assistance of recall/recognition and playback of commercials 
show that brand attitudes are directly connected to brand beliefs and buying intentions 
(Mehta, 1994, p.63). Herein, recall describes reproducing the content of the 
communication or in our case the content of an advertisement (Fishbein & Jazzmen, 
1975, p 139). Beliefs generally describe “the probability that a given object is related to 
some attribute, i.e. some other object, concept or goal” (Fishbein & Jazzmen, 1975, p. 
28). That means, that beliefs describe the information that someone has about an object 
(Fishbein & Jazzmen, 1975, p. 12). In order to explain brand beliefs, the word object can 
be equalized with the word brand. Attitudes describe a person’s evaluation of that object 
(Fishbein & Ajzen, 1975, p. 12) or brand and brand beliefs can then be explained as the 
information that the consumer has about that certain brand.   
 
As Figure 1 illustrates, Central Processing and message related issues may also influence 
Advertising Attitudes (Mehta, 1994, p.65). Biel & Bridgwater (1990) describe that 
commercial liking or Advertisement Attitude goes beyond pure entertainment and that 
consumers moreover rate advertisements according to their level of relevance (Biel & 
Bridgewater, 1990, p. 43). That means that message related issues can contribute to the 
consumers perception of an advertisement as being relevant and therefore influence the 
variable of Advertising Attitude. 
 
As described above, the element of attitude leads to the application of brand attitudes and 
buying intentions as variables to measure the effects of attitudes on people’s intentions to 
behave. Accordingly, the formation of brand attitudes leads directly to buying interest 
and therefore to the final step of the central processing route. Fishbein (1975) describes 
the intention to behave or behavioral intention as “a person’s location on a subjective 
probability dimension involving a relation between himself and some action” (Fishbein & 
Ajzen, 1975, p. 288). That means that intention describes the subjective probability that a 
person will perform a certain behavior (Fishbein & Ajzen, 1975, p 12). Accordingly, 
buying intention describes the subjective probability that a person will perform the 
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behavior of buying a certain product/service etc. The level of this probability determines 
the effectiveness of an advertisement.  
 
 
2.2.3 Peripheral Processing 
 
This section aims at describing peripheral processing step by step. 
 
The first step of the peripheral cue is similar to the first step of the central cue, the 
advertisement firstly needs to break the advertisement clutter and attract consumers’ 
attention. Then it can be processed through the central or the peripheral route – in this 
section the peripheral route.  
 
Peripheral processing is caused when the consumer is interacting at a low involvement 
level with the ad (Mehta, 1994, p.64). Therefore, contrary to central processing, the 
consumer does not deal with the message related issues of an ad rather than with 
advertisement execution related issues (Mehta, 1994, p.64). Advertisement execution 
related issues refer to the concept of advertisement execution involvement (AEI) which 
describes that consumers get involved with contextual, noncontent aspects of an ad, for 
instance source and executional characteristics (Muehling et al 1991, p. 29). Being 
connected to the way an advertisement is designed and presented, these aspects can 
emerge in the outlines of music, spokesperson, colors, etc. (Mehta, 1994, p.64). 
Furthermore Baker & Lutz (1987) describe advertising execution involvement as a 
motivational construct that describes the degree to which a consumer directs cognitive 
effort while s/he is processing the executional properties of an advertisement. Herein, the 
degree to which a consumer is involved with the promoted brand is not regarded (Baker 
&Lutz, 1987, p 80 mentioned in Andrews et al, 1990, p.32). That means that the ad is 
evaluated regardless of the level to which consumers are involved with the promoted 
brand. Resulting, consumers get occupied with an ad and evaluate it depending on the 
executional properties of the ad. As Figure 1 describes, Peripheral Processing and AEI 
lead either directly to Advertising Attitude or Advertising Liking or indirectly to Brand 
Attitudes. 
 
First the direct way to Advertising Attitude is described. Here again, it is important to 
comprehend what the variable of Advertising Attitude means in order to be capable of 
developing an appropriate understanding for the ARM.  
 
Advertisement attitude can be connected (analog to brand attitudes) to the explanation 
that was already given for attitudes generally in the section of Central Processing and 
describes the attitude that a consumer has towards a certain Ad. This attitude then again 
depends on what the consumer has learned from the advertisement and if this knowledge 
causes the consumer to act in a favorable or unfavorable way towards the ad. Peripheral 
cues tend to generate attitudes that are more temporary (Mehta, 1994 p.65). 
 
Petty et al describe that attitudes generally lead to effectiveness (1983, p.138). According 
to this the attitudes formed towards an advertisement also lead to effectiveness and 
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therefore to buying interest and the final step of the peripheral route. Again, as explained 
in the section of central processing the probability that a consumer will perform the 
behavior of purchasing the product as a result of his/her advertisement attitude, 
determines the effectiveness of an advertisement. 
 
However, low involvement processing and ad executional related issues can influence 
brand attitudes as well. As figure 1 shows they can either be influenced before the 
consumer has developed an attitude towards the ad or they can be influences as a result of 
the attitude that the consumer has built towards the ad. A direct influence can for example 
take place when, as Biel and Bridgwater (1990, p.43) describe, the promoted brand is 
familiar to the consumer. In this case the attitudes towards the brand are influenced 
emotionally. Brand attitudes that are influenced as a result of the attitude that the 
consumer has built towards the product refer to the subjective impressions of the ad that 
can be connected to execution related issues (Biel & Bridgwater, 1990, p.43). In line with 
this it is explained that although emotional components are proportionately more 
important for products in low-involvement categories, positive attitudes towards an ad 
affect the emotional component of attitudes towards a brand (Biel & Bridgwater, 1990, 
p.43). If the advertisement is liked, consumers are more inclined to like the brand (Biel & 
Bridgwater, 1990, p.43). 
 
As we have seen, brand attitudes can either be directly influenced through central 
processing and message related issues or indirectly through peripheral processing and ad 
execution related issues (Mehta, 1994, p.65). We have also seen that attitudes formed as a 
result of central processing apt to be more permanent than attitudes formed as a result of 
peripheral processing. By investigating the level of AMI and AEI, the stability of built 
brand attitudes can be assessed. If advertisement message involvement (central) is low 
and the advertisement execution involvement (peripheral) is high then it can be assumed 
that the peripheral processed parts of ad attitudes are operating (Mehta, 1994, p.65). That 
means that the message related factors are negligible and that the peripheral influence of 
ad attitudes has a higher impact on brand attitudes. Correspondingly, a relationship 
strengthening between the peripheral cue and the brand is essential, for example through 
repeated exposure of the same or similar advertisement (Mehta, 1994, p.65).  
 
As already explained both of the routes, the central and the peripheral are usually 
simultaneously processing. In order to be capable of reaching a top level of ad 
effectiveness it is advisable to ascertain the dominant route during the advertisement 
process (Mehta, 1994, p.65). Researchers recommend the establishment of the dominant 
route since the effect of each processed route has a considerable impact on the stability of 
the resulting attitudes (Mehta, 1994, p.65) Further, Mehta recommends to distinguish the 
central and the peripheral route in terms of message related issues and ad execution issues 
in order to be capable of identifying the weak and the strong points of an advertisement 
and therefore to increase the ad effectiveness.  
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2.3 The Modified Advertisement Response Model 
 
As already mentioned the ARM deals with the variables of Attention, Ad liking, Brand 
rating and Buying Interest. Mehta et. al explain that the ARM can be modified according 
to any particular testing situation. The ARM presented above is a means to measure the 
effectiveness of certain ads. However, the aim of this study is not to measure ad 
effectiveness rather than the effectiveness of a medium through which ads are distributed 
– Digital Signage. Correspondingly, two variables of the ARM are going to be changed in 
order to permit an appropriate effectiveness evaluation. 
 
It stands to reason that Attention and Buying Interest need to be maintained as dependent 
variables since Buying Interest is the main coefficient when it comes to evaluating the 
effectiveness of any sort of advertising and Attention is the determining factor for 
measuring to what extent an ad or medium is generally getting noticed. The impact on 
effectiveness cannot be measured if advertisement actions are not capable of gaining 
attention.  
 
Nevertheless, we emphasize that Brand Rating and Ad Liking do not seem to be 
appropriate variables for the purpose of measuring the effectiveness of an advertisement 
medium. These variables need to be replaced by variables that fulfill the claims of the 
peripheral and central routes as well as the factors of involvement connected to an ad 
medium.  
Mehta et al (1994, p.64) state that central processing takes place at a high involvement 
level and is similar to advertising message involvement (AMI). Furthermore, central cues 
allude to message related issues and can be connected to recall and recognition. Therefore 
we believe that recall is an appropriate variable for our propositions and a suitable 
coefficient for the purpose of evaluating effectiveness depending on local matters. 
Correspondingly the variable of Brand Attitude will be replaced by the variable of Recall. 
 
The variable of Ad attitude is connected to an advertisement itself, but not to the medium 
through which it is distributed. It does not correspond to the purpose of this study and 
will therefore be replaced by the variable of Medium liking. Nevertheless, medium liking 
has the same relations to involvement and peripheral processing as ad attitude has. The 
attitude towards an ad medium is also taking place at a low involvement level because it 
is connected to the peripheral cue and subjects like medium design, sound, color, etc.  
 
A detailed explanation concerning the variables of the modified ARM (recall, media 
liking, attention and buying interest) as well as appropriate arguments for our choice will 
be given along the second chapter. 
 
The following figure illustrates the modified ARM that will be the basis for the current 
study.  
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Figure 2: Modified ARM (Own model, created by authors, based on Mehta, 1994, p. 64) 
 
 
2.3.1 Justification for the Modification 
 
Before justifying the modification, it would be interesting to answer the question of why 
we took a model to measure the effectiveness of an advertising media although the model 
was originally developed to measure advertising copy effectiveness. The first reason is 
simple; it is quite hard to find out any suitable model that measures just media 
effectiveness since there is a huge research gap for such studies. Secondly, the ARM is 
one of the most flexible effectiveness measurement models that can be applied in a 
variety of different situations. Mehta (1994, 65 - 71) showed an example of how the 
ARM can be used to measure effectiveness in two different situations. In both of the 
situation, the researcher changed the intermediate variables. A very important feature of 
the ARM is its flexibility and adaptability (Mehta, 1994, p.72). Thus, we have the scope 
for modification. However, the major change we made to the model is replacing two 
variables and changing central and peripheral processing constructs in order to keep those 
in line with new variables. The two new variables and respective constructs are those 
which deemed to be most pertinent in the light of previous literature.  
 
 
2.3.2 Attention 
 
Four intermediate measurement variables are used in the modified ARM model that is 
used in this study to examine the effectiveness of Digital Signage. These are Attention, 
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Recall, Media liking and Buying interest. This section starts with the variable of 
Attention 

Attention is the “amount of mental effort or cognitive capacity allocated by an individual 
to the stimulus environment or task at hand” (Foxall et al, 1998, p.80). William James 
describes attention as “taking possession by the mind in clear and vivid form, of one out 
of what seem several simultaneously possible objects or trains of thought. It implies 
withdrawal from some things in order to deal effectively with others, and is a condition 
which has a real opposite in the confused, dazed, scatterbrained state." (William James, 
1890, p 403) This general definition explains that the attention process requires an exact 
choice of the subjects that are going to be processed in the brain at a given time and a 
given place. In our case we refer to ‘subjects’ such as advertisements, advertisement 
media, distraction factors like noise etc. For advertisement matters, that implies that the 
ads and mediums created need to have the ability of attracting a higher amount of 
attention than any other factors given in the consumer’s cluttered environment. In order 
to succeed in following this route the consumer has to remove negligible factors – in our 
case - such as other advertisements and decide on the subjectively perceived most 
important factors with which s/he is confronted at this moment. 

The variable of attention plays an important role for this study and is related to the areas 
of the Advertisement Response Model, Digital Signage and Ad effectiveness. 

The modification of the ARM contains the variable of attention because it builds the 
fundament of any effects an ad or medium might have. It is sheer impossible to evaluate 
an ad or a medium without the fulfillment of the obligatory factor of attention. However, 
the advertisement clutter in today’s society represents a considerable aggravation when it 
comes to attracting consumer’s attention to an ad or a medium. The competing market 
struggles for gaining the limited attention of consumers. In order to be able to understand 
at what point or location a medium has a higher capability of attracting attention to it, it is 
important to be aware of the factors that devote consumer’s attention to an ad or medium 
and to verify consumers’ attention strategies (Rosbergen, Pieters &Wedel, 1997 p.2). 

Advertisement processing is a conceptualization that follows different stages, comprising 
preattention, focal attention, comprehension and elaboration (Rosbergen et al, 1997, p.3). 
This study will basically deal with the stage of preattention and will partly include the 
stage of focal attention. Foxall et al (1998, p 80-81) explain that consumers only have a 
restricted amount of attention that they can pay to the processes taking place in their 
environment and constantly aim at a preserving as much of this capacity as possible. 
Preattention describes therefore the lowest level of awareness at which the mind uses a 
minimal amount of attention to process information (Foxall et al, 1998, p.81). It refers to 
the primary orientation of the visual system that is based on rapid, automatic and spatially 
parallel operations (Rosbergen et al, 1997,p.3). For example, color, context, intensity, 
size and curvature are some common visual features that are detected through 
preattentive processing (Healy, Christopher G. & Booth, Kellogg S. & Enns, James T., 
1995, p.1). It leads towards guiding focal attention in the next stage and showing those 
elements that are of a higher priority in an ad (Rosbergen et al, 1997, p.3). Focal attention 



21 
 

the part of the attention process where the consumer actually ‘pays attention to an 
advertisement (Foxall et al 1998). At the stage of focal processing the consumer chooses 
if the subject or in our case advertisement medium is worth paying attention to it or not. 
The main task of focal processing is to analyze the message’s sensory contents and to 
divide them into different categories, e.g. object, name, or word (Rosbergen et al, 1997, 
p.3). Comprehension and elaboration refer more to those stages of attention at which a 
consumer begins to decipher the information that s/he was given through the 
advertisement distributed through the medium (Foxall et al, 1998, p 82 – 84). For this 
study preattention and focal attention are connected to the variable of medium liking. We 
argue that preattention can be connected to the medium of Digital Signage itself and to its 
ability to attract the minimal amount of consumers’ attention through features like, 
motion and color. Focal attention refers then to the fact if the colors and motions shown 
by medium and lightly registered by the consumer are worth achieving attention or not. 
At the stage of comprehension a consumer deciphers the information that s/he has 
received through an advertisement and gives meaning to it (Foxall et al, 1998, p. 82). 
Foxall et al (1998) explain that consumers’ minds are forming new representations which 
can be stored in memory at this stage   (Foxall et al, 1998, p. 82). Elaboration is the final 
stage of the attentional process and describes that complex network of ideas and feelings 
are created in consumers’ memories based on the messages that marketers send through 
their advertisements (Foxall et al, 1998, p.83). Since this study inter alia measures to 
what extent DS has the ability of creating memories related to motions, colors and 
messages used in an advertisement, we argue that the stage of comprehension can be 
connected to the variable of recall and strengthen our choice.  

Attention is a factor that is in close relation to visual attention and eye fixation.  Deubel 
and Schneider (1993, p. 575)  describe visual attention as “... a brain operation producing 
a localized priority in information processing; an attentional `window' or `spotlight' that 
locally improves the speed and reduces the threshold for processing events” What is 
meant by “window or spotlight” is that attention can be seen as spotlight in a 
metaphorical sense. The spotlight theory can be divided into three components. The first 
component is the component of identification and detection. Spotlights are used in order 
to provide people or consumers with the ability of seeing. Related to this, attention is 
used in order to provide people or consumers with the ability of identifying and detecting 
the stimuli given in their environment. The second component describes that spotlight is 
only capable of enlightening a limited part of a stimulus. Related to this attention is only 
capable of focusing on a narrow area of the visual world. The third component describes 
that spotlight can constantly be drawn on interesting and important parts of the visual 
world. Related to this, attention can be attracted to certain spatial positions that hold 
relevant information for the consumer. (Rosbergen et al, 1997, p.4) Being aware of these 
components is mandatory for this study because attention is a major factor when it comes 
to evaluating the effectiveness of Digital Signage depending on its positioning. It is 
important to decipher if the medium and the position of Digital Signage have the ability 
of firstly, generally being seen as a stimulus by the consumers, secondly, actually being a 
part of the narrowed area of attention screened by the consumer and thirdly, providing an 
appropriate spatial position of Digital Signage that will be seen as relevant enough to 
draw the consumer’s attention to it.   
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Visual attention is a factor that can mainly be measured through gaze duration 
(Rosbergen et al, 1997, p.4). The means for conducting such an expensive measure will 
not be provided for this study. Nevertheless there are some general statements that can be 
made about visual attention in connection with stimuli.  

Mackenzie explains that attention-getting properties of a stimulus like color, shape, size 
or brightness are called physical properties and have an influence on the intensity of a 
stimulus (Mackenzie, 1986, p.177). Besides physical properties collative properties are 
mentioned. These properties relate to the collation of different stimulus elements like 
motion, complexity, novelty or unit formation. When a medium or an ad succeeds in 
“catching someone’s eye” it means automatically that the aspect or property of the 
stimulus is capable of generating a fixation of the eye towards an element of the stimulus 
and therefore it is also capable of attracting visual attention (Rosbergen et al, 1997, p.4). 
Physical as well as collative properties determine the level of vividness of a medium. The 
more colors, motions etc an advertisement or medium uses, the more vivid it is perceived 
to be. Researchers have found that vivid stimuli are more intense and therefore also tend 
to catch more attention than non-vivid stimuli do (Mackenzie, 1986, p.178) Vividness is 
also connected with an enhanced capability of recalling information. As already 
mentioned DS is a medium that provides colors and motion in its advertisements. 
Therefore DS can be described as a medium that provides ‘vivid’ advertisements and 
enhances the capability of consumers to recall the advertisements. Hence, the vividness 
of DS is another factor that strengthens our choice of the variable of recall. 

In order to be capable of ascertaining where DS catches more attention and offers higher 
recall ability, it is important to figure out at which place the stimuli (motion, color, 
novelty etc.) provided by Digital Signage offer a higher probability of generating a 
fixation of consumer’s eyes upon the medium and the ads distributed through it.  
 
Finally we would like to emphasize the factor of distraction which is another determinant 
that is considered for the variable of attention in this study. Mackenzie (1986, p. 178) 
describes that one of the main factors being considered for distraction is noise. It can 
emerge in the types of whistles, car sounds, laughter etc. Mackenzie further mentions that 
distraction is a factor that influences the consumer’s acceptance of a message because it 
reduces the amount of attention paid to the ad or in this case to the medium (Mackenzie, 
1986, p.178). Related to this distraction will be a factor that determines the attention paid 
to the medium as well. Being a factor that will be present at every location at which 
Digital Signage is placed this study is also aiming at figuring out at which location the 
level of distraction/noise is lower and therefore the probability of catching attention for 
the medium of Digital Signage is higher.  
 
Thus we formulate our first hypothesis- 
 
H1: The Attention towards digital signage is higher inside when the Digital Signage is 
placed inside of a store.  
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2.3.3 Recall 
 
Recall is one of the most frequently used measures to test advertising effectiveness.  
Mehta and Purvis (2006, p. 49) confirmed a strong base of empirical validation of recall 
as being one of the major intermediate variables for effectiveness measurements. 
However, it is also one of the most criticized variables. Mehta and Purvis (2006, p. 49) 
explained that when recall is being used as the single indicator it tends to create 
controversial results.  
However, in line with that, our approach is not using recall as the only intermediate 
variable to measure the effectiveness. Thus, this weakness of applying recall as a 
measurement variable is not affecting our study. 
 
According to Bagozzi and Silk (1982, p. 1), Recall is the mental reproduction of some 
target items experienced and learned earlier. In usual recall tests, some contextual cues 
are provided and the respondent is supposed to retrieve the target item from memory. 
Recall scores indicate the ability of a certain piece of advertisement to be registered in the 
mind of the consumer and to deliver meaningful messages to the consumer. Additionally 
recall scores are comparatively more objective than similar measurements such as 
recognition and hence more trustworthy (Wells, 2000, p. 16). However, the 
aforementioned significance of recall score spans over two distinct abilities - The ability 
to be registered in the memory and the ability to deliver meaningful messages (Stapel, 
1998, p. 42). The first one refers to Memorability, the first of the three communication 
processing constructs that we connected with recall. While the third construct, audience 
perception, is more strongly related with the second ability to deliver meaningful 
messages, the second construct- Aided Recall acts like a direct measurement of recall 
itself in terms of scaling memorable components of advertisements displayed on Digital 
Signage.   
 
Wells (2000, p. 14) noted that as a real measure of sales effectiveness is still lacking, a 
commonly used measurement of advertisement’s worth is memorability in connection 
with aided recall. To measure the recall score of advertisements, aided and unaided recall 
measures are the two most common techniques. Aided ad recall measures provide 
respondents assistance about recalling specific ads (Niederdeppe, 2005, 637) whereas; in 
unaided recall measures no assistance is provided. To illustrate aided recall further, 
Niederdeppe (2005, p. 637-638) gave an example- an aided ad recall measure might be 
like that- ‘Have you recently seen an anti-tobacco ad that shows a group of teens 
unloading large, white bags onto a city sidewalk?’ On the other hand a question to 
measure unaided recall can be like- ‘Have you recently seen any anti-tobacco ad?’ 
Measuring unaided recall is not pertinent with our research design as we are taking our 
sample in two different locations that provide a Digital Signage. In that case, unaided 
recall measurement can be biased as the respondents are in front of a Digital Signage in 
the time of responding. Their response to recall any advertisement displayed on digital 
signage they noticed before can be influenced by what they are watching right at that 
moment. To avoid such complexity, we limited our scope within aided recall. However, 
in aided recall measurement we focused on three distinct features of advertisements 
displayed on DS; namely Ad Message, Color and Movement of the objects. The selection 
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is made not only because these three features are prominently distinguishing Digital 
Signage from other outdoor media, but also because we have found empirical evidence 
that audience tends to register color, movement and of course advertising messages or 
brand names in their memory (Mackenzie, 1986).  Moreover, aided ad recall 
measurements are more probable to estimate higher exposure than unaided recall 
measures (Clancy, Ostlund & Wyner, 1979, p. 27).   
 
The last construct of recall measurement refers to the ability of recall scale to deliver 
meaningful message (Stapel, 1998, p. 42 ). That’s why we attempted to measure audience 
perception towards digital signage advertisements in terms of being useful and 
informative. The fact that an advertisement delivers meaning to the audience means that 
the advertisement is perceived as being useful or informative or both from the consumers 
point of view. 
 
These three factors of recall are connected with the central communication processing, as 
recall itself is connected with central communication processing (See ‘Central 
Processing’ in this chapter). The respondents are required to view a number of ads on the 
display in the aided recall measurement. These ads are comparative in terms of 
presentation and in some case brand value. Comparative advertisements encourage 
careful consideration and thus tend to be processed centrally. Furthermore, prerequisites 
to central processing may depend on the activation of preexisting knowledge structure 
(Hoch and Ha, 1986, p. 230). Viewing the displayed advertisements certainly evokes 
preexisting knowledge structure as the respondents are already more or less exposed to 
such advertisements. Furthermore, after the activation of preexisting knowledge when the 
respondents link it with new information, the process again tends to be centrally 
processed (Petty and Cacioppo, 1986, p 126).  Thus, there is considerable empirical 
support for our standpoint that recall constructs tend to processed centrally. 
 
Strong and empirically proven correlation between recall and attention as well as recall 
and liking further strengthen our choice of recall as the measurement variable of the 
modified ARM.  On the basis of a broad review of existing literature, Arnold and Bird 
(1982, p. 59) found out that recall measures are valid measurement of attention getting 
and awareness raising abilities of advertisements.  A strong and positive correlation 
between recall and attention is generally accepted among the researchers. Considerable 
number of studies assured that attention and recall are strongly correlated (Kastenholz 
and Young, 2003; Stapel, 1994; Mehta & Purvis, 2006). The following table statistically 
illustrated this correlation where among the three widely accepted branding test systems 
(ASI, Ameritest and Milward Brown), attention is found to be significantly correlated 
with recall in two tests.  
 
ASI Attention .67 (Significant at 99% CL) 
Ameritest Attention .09 
MB Attention -.28 (Significant at 95% CL) 
Table 1: Correlation between Attention and Recall in different testing system  
Source: Kastenholz and Young (2003) 
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These previous studies validate our predisposition in construction of the modified ARM 
where we presented attention and recall to be interlinked through central communication 
processing variables.  
 
There is also a strong correlation between liking and recall. This relation is important for 
our model as media liking is among the four major variables of our model. We replaced 
advertising liking of the original ARM with media liking as we aim to measure media-
specific effectiveness rather than effectiveness of individual advertisements. Media liking 
refers to the general preference of consumers towards a media as a mean of 
advertisements. While we could not find any prior literature on correlation of recall and 
media liking, there are ample works on correlation between recall and ad liking. In 
absence of proper literature, these studies can be applied to the formation of our 
theoretical framework since media liking has something in common with ad liking. In 
both cases we are measuring consumers’ preference towards vehicles of promotional 
messages.   
 
Advertising Research Foundation (ARF) reports liking as a strong predictive factor of an 
advertisement’s sales performance (Mehta and Purvis, 2006). Again, Kastenholz and 
Young (2003) suggested that there’s a strong linkage between the liking and emotional 
response as recall. ASI and G&R, two marketing research centers also reported positive 
and significant relationships. Recall is also found to be positively related with buying 
interest (the fourth variable of the model) in several research works demonstrating the 
sales validity of recall measurement (Dubow, 1994, Lubetkin, 1991, Haley and 
Baldinger, 2000). These studies thus affirm our selection of the variables for the model as 
we have enough empirical support to connect these variables with one another.    
 
Lastly, one significant deviation of our study from conventional advertising effectiveness 
studies is that we are attempting to measure the effectiveness of Digital Signage as a 
media. Unlike advertising effectiveness studies, we are not measuring effectiveness of 
single advertisements. Again, the nature of Digital Signage as an outdoor advertising 
medium needs to be considered. Recall and sales response or purchase intention are two 
most commonly reported variables in the process of measuring the effectiveness of 
outdoor advertising (Fitts and Hewett, 1977, p. 26).   
 
Donthu, Cherian and Bhargava (1993, p. 66) used recall as the measure of outdoor 
advertising effectiveness. Particularly, they assessed the impact of location, position, 
color, number of words and respondents involvement on aided and unaided recall of 
billboard advertisement. Among other findings, the study found that the location of 
billboard is significant for recall measurements (Donthu et. al., 1993, p. 71). Thus this 
study shows that location of an outdoor advertising medium is an important factor in 
terms of recall. Our research question deals with the locational feature of Digital Signage 
in terms of placing DS inside or outside of the shop and its effect on the consumers. 
Though our approach is different from the aforementioned study by Donthu et. al., 
(1993), our study is in line with this study in terms of measuring recall on the basis of 
different location. Finally, the theoretical standpoints discussed in this section lead us to 
the formulation of the second hypothesis of our study. 
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H2: Recall rate measurements are higher when the medium of Digital Signage is placed 
inside of a store.  
 
 
2.3.4 Media Liking  
 
Liking is one of the most used determinants to measure advertising effectiveness (Walker 
& Dubitsky, 1994, p. 9). Numerous research works strengthen the influence of liking on 
an advertisements’ effectiveness. Advertisement liking refers to the positive attitudes of 
the audience towards an advertisement that leads to favorable attitudes towards the 
advertiser or advertised brand (Walker & Dubitsky, 1994, p. 9). In line with that 
definition, we can define Media Liking as positive attitude towards a specific medium of 
advertisement that lead to favorable outcome for the advertiser or advertised brand.  
 
Media liking, as a variable of our model is connected with the peripheral communication 
processing constructs. The aggregated measurement of overall media rating, ad liking and 
negative reactions towards DS is used to measure Media Liking in our study. Overall 
media rating is measured in terms of the ability of DS to be perceived as engaging and 
likable. Ad liking is measured in terms of three distinctive features of digital signage 
advertisement in general- color, motion of the objects and multiple ads in a single 
display. Negative reactions towards DS are measured in terms of the scale of audience 
perception about how ‘annoying’ the advertisements are perceived to be. As mentioned in 
the peripheral and central communication processes, peripheral communication processes 
are related with low involvement of the audience. 
 
Ad liking in general specifically towards digital signage advertisement is the first 
construct of Media liking. We actually attempted to measure the visual specialties of 
digital signage advertisements. Visual elements have considerable effects on the overall 
liking of a medium as visual elements are mentioned as the primary appeal of 
advertisements by Meuers and Aristoff (2009, p. 83). The use and combinations of colors 
in an advertisement can produce positive advertising effects (Du Plessis, 2005, p. 22). 
Furthermore, images and movements are simple to be processed cognitively (Edell and 
Staelin, 1983, p. 59). Digital Signage shows dynamic advertisements. Hence, when we 
rank DS ad liking in general - that means without considering any specific advertisements 
- the aforementioned three features seemed to be the most appropriate measures to be 
scaled. The reason for that is that Digital Signage creates among all of the outdoor 
advertising platforms a different visual appeal towards the audience in terms of vivid 
colors, motion of the objects and continuous look of multiple ads.  
 
Franzen (1994) noted about billboards that the way people view the medium helps to 
specify whether the advertisement can make an immediate connection with the audience 
or not. The same observation is applicable for Digital Signage. Therefore the overall 
attitude of audience towards DS i.e. how they perceive DS as an advertising platform is 
an important relation to measure. The mindset and context of the audience associated 
with the nature of media is critical to a new and emerging advertising vehicle like Digital 
Signage (Kim, 2008). Hence, we measured overall media rating in terms of being an 
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engaging and likable medium which encompasses audience’s positive overall attitude 
towards DS in a simple manner. However, the audience may have negative reactions as 
well. So our third construct of media liking measures these negative reactions in terms of 
the two most significant negative reactions that can be uniquely associated with digital 
signage.  
 
Burke (2009, p. 183) observed that shoppers’ response towards digital signage is a 
function of the quality and duration of exposure. On his observation, hence we are 
measuring negative reactions in terms of whether the audience perceives the ads 
displayed as moving too fast (duration of exposure) and whether the ways of displaying 
ads is ‘annoying’ (quality of presentation).   
 
These factors are considered to be a part of peripheral communication processing in our 
model. We have considerable empirical evidence in previous literature that peripheral 
cues come from the attractiveness of the message source (Chaiken, 1980; Petty and 
Cacioppo, 1983; Rhine and Severance, 1970). Moreover, as the audience is primarily 
exposed to the advertisements displayed, their involvement level with the nature of 
advertising platforms is likely to be low. Low involvement is always connected to 
peripheral processing of information.  
 
However, the interrelation between liking and other variables of the model are also 
strengthening our choice of this variable.  Youn, Sun & Wells. (1997, p. 7-8) suggest that 
liking relates to other measuring constructs such as recall, brand preference and 
persuasion. Du Plessis (1994) has found significant positive relationships between 
likability and recall. A confirmed correlation of liking and recall validates the parallel 
placement of these two variables along the central and peripheral processing routes. 
Again, liking is also strongly correlated with attention. Theories about likability suggest 
that if viewers like an advertisement they should pay attention and respond to the 
message, or that if they like an advertisement they will associate more positive feelings 
towards the brand. Research indicates both processes occur and are intertwined (Madden, 
Allen, and Twible, 1988). Thus, these relationships clearly support our theoretical 
perception that the variables of our model to measure DS effectiveness are correlated and 
investigation into their correlation can give us new insights regarding this issue.  
 
In our study, as we have taken a media specific approach, we are aiming at measuring 
liking on a media context.  Regarding billboard advertisements, Bhargava and Donthu 
(1999, p. 8) noted that the location can be used to manipulate exposure levels. They 
further mentioned that location also affects the probability and frequency of exposure. As 
exposure is a precursor to attention and attention is correlated with media liking, we can 
assume that location influences media liking for DS. In line with our previous 
hypotheses, we can say that media liking is likely to be higher when Digital Signage is 
placed inside of the store. Thus our third hypothesis is- 
 
H3: Media Liking is higher when the medium of Digital Signage is placed inside of a 
store.  
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2.3.5 Buying Interest 
 
Buying interest (also mentioned as buying intention) refers to the motivation of the 
consumers to buy products when the advertisement gave them information about brand 
advantages, product qualities and/or new product features. (Steevels & Van den Putte, 
2003, p. 86) Buying intentions represent the main factor for measuring ad effectiveness 
(Lavidge and Steiner, 1961, p.61). Similar to the variable of attention, it stands to reason 
that the variable of Buying Interest is mandatory for this study and it can be related to the 
other factors of the ARM as well as to Digital Signage and effectiveness. Lavidge and 
Steiner assist in creating an understanding for buying interest and for the factors that 
actually lead to it. They outlined seven steps which describe the process of putting the 
consumer from a state at which s/he is totally unaware of a product/service to a state at 
which s/he would actually commit to buying the product/service (Lavidge & Steiner, 
1961, p.59).  
 
The first step is related to those consumers who are totally unaware of the product, that 
means that it is connected to those consumers who have not been reached by any sort of 
advertisement yet. The second step moves on to those who are merely aware of the 
product and is followed by the third step at which consumers are not only aware of the 
product, but also know roughly what it has to offer. The fourth step deals with those 
consumers who have already decided that they like the product and is followed by the 
fifth step at which the product is even preferred over other products. Finally the sixth step 
describes the state of mind at which consumers would like to buy the product and are 
convinced of the purchase being a wise decision and the seventh step translates these 
attitudes into an actual purchase ( Lavidge & Steiner, 1961, p.59). 
 
This model provided by Lavidge and Steiner is important to this study because it 
describes the steps that lead the consumer to a purchase and that therefore describe how 
effective an ad is. If the effectiveness of an ad is now replaced with the effectiveness of 
the medium that is going to be taken into consideration for this study, it can be measured 
to what extent and at which location the medium of Digital Signage actually leads to a 
purchase and therefore the effectiveness of Digital Signage at a certain location is can be 
detected. 
 
 The first two steps can be related to the awareness level of a consumer when s/he is 
confronted with the medium of Digital Signage and therefore to DS’ attention grabbing 
ability at a certain location. If Digital Signage succeeds in grabbing a consumer’s 
attention it can be assumed that the Signage has managed to break through the advertising 
clutter. To reconnect this to the model of Lavidge and Steiner, it means that the first two 
steps has successfully been taken and that the consumer is aware of the product - or in 
our case is aware of the ads distributed through Digital Signage.  
 
The third step can be related to the capability of a consumer to recognize a brand or a 
product shown on the Digital Signage once it has succeeded in catching the consumer’s 
attention. At this stage it is again important to distinguish between the signage being 
placed inside or outside of a store. As described in the recall part, recall is a variable that 
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depends on attention and as described in the attention part, attention is a variable that is 
connected to gaze duration. That means that the longer consumer’s hold visual contact to 
the ads distributed through digital signage the higher is the probability that they are going 
to remember what has been shown on the screens. To come back to the locational matter, 
this implies that it has to be analyzed at which position consumers show a higher recall 
rate and therefore a higher level of buying interest and (connected to that) a higher 
“Medium effectiveness”.  
 
The fourth step can be related to the capability of Digital Signage making consumers 
actually like the way in which the ads are shown on the medium. As explained earlier 
during this chapter one major attribute of Digital Signage is that it does not show numb 
black and white illustrations but colorful advertisements that can include motion. For this 
purpose the capabilities of this medium of showing likeable advertisements plays a 
considerable role. Furthermore, here it is again important to distinguish between the 
locations at which the signage is placed. As described in the Media Liking section of this 
chapter, liking is a variable that is positively related to the factors of recall and attention. 
That means that given the fact that the medium of Digital Signage succeeds in gaining a 
consumer’s attention, creating a recall possibility for the consumer and connected to that 
- and the way advertisements are distributed through the mentioned medium -  making 
the consumer like the ad that is shown on the screen, it can be assumed that the fourth 
step towards positive buying interest and therefore towards “Media effectiveness” has 
successfully been taken.  
 
The fifth and sixth steps are steps that are mostly connected to the ad itself. Conviction is 
a factor that is related with the message and the content of the ads. Since we are 
considering the effectiveness of the media regardless of what content is being displayed, 
conviction thus becomes irrelevant for this study.  
 
The means for conducting a number of the actual purchases made as a result of effective 
advertising through digital signage are not in our affordability area and can therefore only 
be taken into consideration to a certain extent. Nevertheless, this study deals with certain 
variables that can serve as estimation factors for buying interest. These factors are going 
to be taken into consideration in our survey and are as shown in this section strongly 
connected to the variables of attention, recall and media liking. 
 
Thus from this discussion, we can formulate our final hypothesis relating location of 
digital signage with buying interest. 
 
H4: The Buying Interest is higher when the medium of Digital Signage is placed inside of 
a store 
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CHAPTER 3: Digital Signage 
 
In order to be capable of understanding the specific media context of our study, it is of 
considerable importance to comprehend Digital Signage’s principles of operation and the 
features that this medium provides. Accordingly this chapter is going to illustrate the 
functionality of DS in order to provide accessibility to the following chapters as well as 
to establish connection with the theoretical framework of the study.  
 
 
3.1 Digital Signage 
 

“Digital signage has evolved into a highly efficient, appealing means of providing 
multimedia contents for business owners, brand marketers, and advertising 
agencies, who realize its benefits of informing, promoting, and entertaining 
specifically targeted consumers. The days of providing static content are behind 
us.” 
 
 —Tom Perchinsky, CEO, Adek Corporation 

 
Among all of the forms of outdoor advertising mediums, Billboard is the most common 
and widely used. Blessed with technological improvement, billboards are now getting a 
makeover and a new medium of outdoor advertising is growing at a rapid speed. This 
medium is commonly called Digital Signage. According to Schaeffler (2008, p. 6) Digital 
Signage is a network of digital, electronic displays that are centrally managed and 
individually addressable for display of text, animated or video messages for advertising, 
information, entertainment, and merchandising to targeted audiences. 
 
In its most basic installation, the digital signage system consists of a playback device that 
is connected with display material.  The playback device can have the form of a 
CD/VCD/DVD player or of a computer. The Display can be a small LCD screen, a 
plasma display panel, or even a video wall composed of a number of connected screens. 
The connection can be established through wire or through wireless technology such as 
wi-fi, broadband etc. (Wirespring, 2010). 
 
 

    
Playback Device        Connector   Display 

 
Figure 3: Basic Digital Signage system 

 
A modern digital signage system comes with several additional components to the 
traditional setup described above. The controller, typically a powerful computer or media 
playback appliance, uses a digital connection to deliver a crisp output signal to a digital 
display, like a plasma screen or LCD panel. Indoor digital signs such as in-store signage 
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sometimes also include speakers and digital cameras (Andrusiewicz & Harrison, 2004, p. 
165).  
 
Digital signage came into use in the 70s with the help of in-store close circuit cameras. 
Wal-Mart and Best Buy were the pioneers in digital signage advertising. However, digital 
signage emerged as a major outdoor advertising medium very recently.  
 
Now, Digital Signage is installed as networks over a specific locality. Distributors control 
this network by collecting the advertisements from the companies and controlling the 
content. Distributors are also called Network operators. They are usually business 
organizations that work with location owners and end users to create and manage the core 
system that delivers the content to the digital signage screens. The network operator is 
usually capable of supplying everything on the creative (i.e., content) and the technical 
(i.e., hardware) sides of the digital signage business (Schaeffler, 2008, p. 25) 
 
 
3.2 Importance of Digital Signage 
 
Digital signage is able to display dynamic multimedia contents and digital signage 
networks further enable the advertiser to display real time advertising at a low cost level. 
According to a report appeared in Mediaweek (2010), PQ Media estimated that, the 
spending on digital billboards grew 15% to $551 million in 2009.  PQ media further 
predicted that the spending on digital billboards will grow to be one-fourth of the total 
outdoor advertising spending amounts $657 million in 2010, a 19 percent growth rate 
over 2009. Razorfish identified the growth of digital signage as the second most 
important emerging trend of 2009 in their Digital outlook report (2009, p. 49). The report 
mentioned that traditional billboards are all making transitions to digital. All of the big 
names in outdoor advertising such as Clear Channel, JCDecaux and Lamar are investing 
large amounts of money in this upgrade (Digital outlook report, 2009, p. 48). Digital 
Signage shows potential to be an effective medium to reach customers in the future. It has 
several advantages over traditional static signage. Andrusiewicz & Harrison (2004, p. 
166) pointed out that advertisers can gain certain competitive edge exploiting the 
flexibility and customizability of digital signage, such as- 
 

• An advertiser can customize the content displayed on digital signage according to 
the demographics of people viewing the display at different times. For example: if 
the advertisers have a particular piece of information, for example that senior 
people visit shopping malls in the most frequently morning then they can curtail 
the advertisement that deemed to be optimal for that segment.  

 
• By synchronizing the display controller with the retailer’s inventory system, a 

number of effective improvisations can be made in display advertisements. If a 
product that is being advertised runs out of stock, the display controller can 
automatically stop the advertisement promoting that product. It helps to avoid 
customer dissatisfaction. Again, for a slow moving item increasing the frequency 
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of the advertisement promoting that item may help to increase sales. 
Synchronization with inventory systems can automate this process.   

 
• Any advertisement can be removed from the display instantly if any unexpected 

situation arises about the appropriateness of the advertisement of the product.  
 

• Correlation between sales and displayed ads can help the advertiser to determine 
the effectiveness of the ads. This information can be used in subsequent 
campaigns.  

 
Lundstrom (2007, p. 8) went even further to say that Digital signage is going to be a new 
medium that encompasses live radio and television as well as real time and non-real-time 
presentations of media files. He argued, digital signage systems comprise audio, video, 
and all other kinds of information in real time, near-real time, and non-real time. These 
systems may make use of broadcast distribution and may then be regarded as a new kind 
of medium beyond television (Lundstrom, 2007, p. 9). The evolution of advertising 
media according to Lundstrom is presented in the following figure: 
 

 
 

Figure 4: Evolution of Media 
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CHAPTER 4: Methodology 
 
This chapter is going to provide the philosophical underpinnings, the methodological 
framework and practical research methods. We explain which approaches in terms of 
ontology and epistemology we have chosen and argue for our choices. Furthermore, 
issues concerning our data collection such as sample size, location, respondents etc will 
be addressed. Finally the chapter will close discussing the Validity and the Reliability of 
our methodological approaches.  
 
 
4.1 Definition of the Problem 
 
The Definition of the problem that our research seeks to address necessarily comes from 
the main research question- “Does Digital Signage lead to a higher Effectiveness as a 
medium when it is placed inside or outside of a store?” 
 
So, our focus is on the location of digital signage and its impact on consumer’s buying 
intention. To make it simpler, we can say that we would like to identify and compare the 
effectiveness of digital signage while it is placed inside and outside a store. As we used 
intermediate variables (attention, recall, media liking and buying interest) to measure the 
effectiveness, the analysis will address more questions such as - do consumers perceive 
digital signage differently in different locations? How the measurement variables are 
correlated? How the audiences perceive digital signage as an advertising medium? And 
what placement strategy can be optimal for digital signage?   
 
We have constructed four hypotheses that will give us insight about the degree to which 
the placement of DS inside of a store and outside of a store has an impact on each of the 
four measurement variables. Testing the hypotheses will tell us to what extent placing the 
digital signage inside or outside of a store is significant. This information will be 
practically important for advertisers, marketers and media planners.  
  
 
4.2 Ontology and Epistemology 
 
Ontology is defined as a philosophical belief system about the nature of reality - what can 
be known and how (Hesse-biber & Leavy, 2010, p. 4). One major ontological approach is 
to assume that there is a single real reality that researchers can observe, categorize and 
measure (Kent, 2007, p. 48). However, this view also asserts that the nature of reality can 
not be altered and the very existence of this reality is independent of our consciousness or 
experience. Our philosophical standing regarding this study does not fit with this 
approach since we feel that whether some universal natural laws do exist or not, 
individuals form their own version of reality based on experience, values and 
perspectives. On the other hand, another school of ontology assumes that reality is 
constructed by individuals (subjects) by imposing meaning on objects (Saunders, Lewis 
and Thornhill, 2007, p 108). Thus, there exist a number of specific realities. We cannot 
accept this approach either because accepting this approach makes our effort to reach any 
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specific study result futile as every individual will form their own reality which cannot be 
explained with our analysis.  
 
Thus, we prefer an alternative ontological approach that is termed as ‘transcendental 
realism’. This approach assumes that social phenomena exist concurrently in the mind 
and the objective world. According to this approach, patterns of phenomena can be 
identified by observing regularities and sequences (Kent, 2007). In our study we seek to 
find out the pattern of a certain phenomena i.e. the comparative effectiveness of Digital 
Signage as an advertising media placed in two different environments. The audience is 
actively integrated with this phenomenon as their action eventually defines the 
effectiveness of this media. We aim at measuring these actions in terms of a set of 
specific variables. From the regularities and the sequences of their actions, we can decide 
on the pattern of their action, if there are any patterns. Thus, our study objective and 
procedure fits well with transcendental realism. 
  
Another important part of the philosophical underpinning is epistemology that relates to 
researchers’ implicit or explicit assumptions about how knowledge is established (Kent, 
2007). There are three major approaches of Epistemology –  

• Positivist Approach: We can only know something through outcomes. 
• Activist approach: We can only know by being involved with the subject. 
• Interpretive approach: We can only know through understanding.  

 
Among these three approaches, positivism is the right approach for us. Positivist 
epistemology is by definition a widely accepted scholarly perspective and philosophy of 
science which holds emphasis on only authentic knowledge which is based on sense 
experience and positive verification. (Kent, 2007). We attempt to establish knowledge by 
following a proper scientific procedure. In a broad perspective, the phenomena we are 
studying can establish objectively verifiable knowledge through constructing and testing 
hypotheses that relate to identifiable and measurable variables. We are testing a model 
and its relevance in a specific situation. Therefore, we have predetermined concepts that 
the respondents can relate to and verify to some degree. Being within a certain predefined 
response framework (a model in this case) there is virtually no scope for the respondents 
to be subjective. Thus, positivist approach is certainly a major part of our philosophical 
underpinning.       
 
 
4.3 Practical Preconceptions 
 
As it is not possible to approach the study neutrally, the personality, experience, 
background, education and other factors may have an influence on the research. Both the 
authors are students of Umeå University since spring semester 2009. English is the third 
language for Anahita while it is Iftekhar’s second language. This issue can explain the 
rhetorical weaknesses in the narratives of the study.  
 
Anahita has wide experiences at different organizations. Her job with event management 
particularly aroused her interest towards promotional activities. Again, she worked as a 
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call centre executive and event promoter. These experiences helped her to master 
communication skills and contributed to her cozy way to approach strangers and to talk 
with them. This ability helped her to collect the survey data for the study more 
conveniently.   
 
Iftekhar worked as contributing reporter for a daily newspaper. That experience taught 
him to work with precision, as he learned to ask the five questions before reporting any 
news- what, where, when, who and how. This practice helped him a lot regarding 
explaining concepts in the thesis. He also worked as a Strategic Planner for 
TBWA\Benchmark, the local operation in Bangladesh of one of the largest global 
advertising firms TBWA. This experience contributed to this thesis work in two ways- 
firstly, he could connect his experience with the thesis topic as it is related with 
advertising and secondly, he found the topic to be interesting. 
 
Iftekhar and Anahita have both successfully completed marketing courses at Umeå 
University. The courses they have taken helped them to gain deep knowledge about 
marketing as well as to increase their ability to work in groups. This study period thus 
positively affected the thesis work in terms of conceptualization, analysis and working in 
synergy in a team of two.  
 
 
4.4 Scientific Approach 
 
The scientific approach defines how the theory and empirical data will be connected with 
each other in a specific research work. There are two widely used scientific approaches of 
research, the deductive approach and the inductive approach. According to a deductive 
approach the researcher seeks to use existing theory to shape the approach towards 
research processes and to aspects of data analysis. On the other hand, in the inductive 
approach, the researcher seeks to build up a theory that is adequately grounded in the data 
(Saunders et. al., 2007, p. 117). 
 
As mentioned before, we have taken a positivist epistemology for our research work. In 
line with that position, the scientific approach of our study is deductive. The deductive 
approach mostly fits with positivist epistemology. This approach has its point of 
departure in the theory. The next step is to develop different hypotheses on the basis of 
these theories. Empirical data collected through quantitative or qualitative methods will 
be used to test these hypotheses. The testing will specify whether the hypotheses can be 
accepted or not accepted. This is the simplest sequence of deductive approach. Collecting 
proper data and using appropriate models of interpretation and analysis are crucially 
important for the success of deductive approach (Kent, 2007, p. 60). We started from 
theory then moved one to constructing hypothesises and followed the next steps of 
deductive approach. 
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4.5  Time Horizon 
 
Time horizon of a research can be described in two ways- Snapshot and Diary. As the 
names suggest, Snapshot is a cross-sectional study taken on a particular time whereas 
Diary is a longitudinal study over a given period of time that represents a series of events 
(Saunders et al., 2007, p. 155). Our study is a cross-sectional study about a certain 
phenomena at a certain point of time. Thus the time horizon of our study is snapshot. 
Cross sectional study has some benefits such as the ability to address a certain problem at 
a certain point of time which in turns helps the researcher to develop a deeper 
understanding for the research issue. On the other hand, the validity of longitudinal 
studies is far more affirmed than cross-sectional study. But considering the time and 
scope, our research must be framed as snapshot.  
 
 
4.6  Selection of Literature 
 
The theoretical conception and proper development of a functional model requires 
profound understanding and analysis of previous academic works.  Thus we had to go 
through a rigorous study of pertinent literatures. We selected a large number of related 
and high quality scientific articles. Most of these articles were available through 
University library database or through Google scholar. We used several search terms to 
find out proper articles such as advertising effectiveness, media effectiveness, Digital 
Signage, recall, ad liking, media liking, media preference, attention, buying interest, 
buying intention and so on. Further, we searched through several journals that publish 
advertising related research articles. In addition to that, we have gone through a few 
books that helped us to get a better practical and theoretical idea about the study. 
 
 
4.7 Basic Research Method 
 
For any study where empirical data is used, that one of the two broad approaches is used 
that suits the specific purpose. These two approaches are the Quantitative and the 
Qualitative method.  
 
The quantitative research method is in most of the cases related to the deductive approach 
and positivist epistemology. Hence, the aim of quantitative research methods is to gather 
a statistically significant amount of data that can describe a specific phenomenon and that 
is able to draw some conclusions from the analysis of the data (Saunders et. al., 2007, p 
482). The purpose of our study is to understand the effect of locational placement on the 
effectiveness of mobile digital signage. It also involves the interrelations of different 
factors that influence impact of mobile digital signage on the audience.  To get a reliable 
result we consider it of great importance to collect a larger amount of data. Therefore, we 
think that the quantitative method fits the purpose of our study the best.  
 
Surveys are the most common tool for a quantitative research and they have a definite 
advantage. Kent (2007, p. 182) mentioned that in a survey, respondents react to questions 
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that are identically worded, identically ordered and provide the same response option for 
each questions. Thus, it ensures the comparability of responses across the sample. It has 
its downside as well; the researcher may not have a deeper understanding about the 
phenomena. Therefore s/he needs to specify a sample from the population that represents 
the scope of his/her study (Saunders et al., 2007, p. 249). Still, survey is the most 
convenient data collection method that suits our study and philosophical underpinnings. 
By conducting a survey, where the answer alternatives are limited, enables us to collect a 
large amount of empirical data and transfer it into numbers. We can put all the 
respondents together and then get a general picture of how the effectiveness of mobile 
digital signage is affected by the placement of this medium in terms of a limited number 
of advertising effectiveness variables.  
 
 
4.8 Choice of Data Collection 
 
We decided to use a questionnaire to gather our empirical data. We justify our choice by 
the need of collecting a fairly adequate amount of data so that we can apply sophisticated 
statistical tools such as regression analysis and t-tests in order to provide a dependable 
result. Therefore a questionnaire seems to be the best choice for our study. It takes less 
time to gather empirical data if we conduct a survey with a questionnaire.  
 
 
4.9  Choice of Location 
 
We selected the city center of Umeå as the location of our data collection. This place 
offers a greater number of people to approach and is moreover a commercial area mainly 
with a number of stores and shopping malls. Thus, it serves as a perfect location for our 
study since the people there are generally engaged with consuming activities and are 
affected by advertising messages all around. We defined our population composing with 
anyone engaged in consumption activities. Furthermore, the city center of Umeå has a 
number of Digital Signage installed at various locations including inside of some stores 
as well as beside the streets. 
 
We collect our data from two locations where Digital Signages are placed - inside of 
stores and outside of a store. We need to collect the data from these two different 
environments in order to comply with our research objective i.e. to measure and compare 
the effectiveness of Digital Signage placed in two locations which are fundamentally 
different in terms of exposure and surroundings. That means that these two locations need 
to be different in terms of the variables that this study is measuring connected to the four 
variables of the ARM, Attention, Recall, Media Liking and Buying Interest. However, 
the Digital Signages placed in both of the locations actually display the same sequence of 
ads. The advertisement content of a digital signage belonging to the same DS network 
does not depend on the place it is installed; as we mentioned in the Delimitation section 
of our Introduction. 
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One reason for the choice of inside and outside store locations is the difference between 
the noise levels. As explained in the Literature Review chapter ‘Noise’ is an important 
factor for the determination of distraction levels and it is directly connected to the 
consumer’s ability to pay attention to an ad or medium (Mackenzie, 1986, p. 178). 
Attention has an impact on Recall as well as on Media Liking and correspondingly on 
Buying Interest. Therefore, the factor of ‘Noise’ is of significant importance concerning 
the effectiveness of an ad or a medium. The higher the noise level of a certain location is 
the lower is the level of attention paid to the ad/medium.  
 
In this study ‘inside of the store’ refers to a location that is literally inside of a shop or 
shopping mall where the noise level is lower than outside of a store. Outside of a store 
refers to a location that is an open place, i.e. beside the street or on a bus terminal. These 
places firstly are usually perceived as being more noisy and secondly differ in the present 
nature of noise (car sounds, honk etc.). That means that even though a shopping mall 
might be noisy as well, it still provides a different character of noise.  
 
A second factor that differentiates inside store and outside store locations is the fact that 
people inside of stores are directly engaged into consumption activities and therefore 
perceive the advertisements around them differently than consumers who are exposed to 
advertisements outside of a store. These consumers might just traverse a street in order to 
get from one place to another and are not mainly engaged in paying attention to their 
environment. Whereas consumers that are already engaged into consumption activities 
might have a stronger connection to new goods that can be bought and therefore pay 
more attention to advertising media around them. The Analysis Chapter will show if 
consumers inside of stores who are confronted with a lower noise level and who already 
show a certain readiness to buy and to consume goods tend to pay more attention to the 
advertisements displayed on DS than consumers outside of stores. 
 
As inside store locations we have chosen two different locations – inside of a ‘Subway’ 
fast-food shop and inside of a MVG shopping mall. Both of these places are usually 
crowded and the Digital Signage placed there, are predominantly exposed to the people. 
That means that these two locations are appropriate to reach a greater number of people 
conveniently. Furthermore, they enable us to collect data from two locations that are 
inside of a store but that still differ in terms of noise and the nature of consumption 
goods. While Subway is a restaurant offering food MVG is a place that offers different 
consumption goods incl. food, clothes, electronics, cosmetics etc.. In addition the noise 
level at MVG is higher than at subway, but it is still considerably lower than the noise 
level outside of stores.   
 
We have decided to choose these two places because they provide the possibility to give 
more appropriate findings since they deal with a wider range of different audiences who 
can still be allocated to the inside store category. With Subway we cover consumers who 
consume food and with MVG we cover a considerable number of other consumption 
offers.  
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As 'outside of the store' location we have chosen one end of Renmarkstorget where two 
Digital Signages are placed on opposite sides of the street. Being one of the busiest 
streets of Umeå’s city center, this place usually provides a large number of passersby and 
offers a higher noise level (incl. car sounds) than the locations of Subway and MVG. 
Furthermore, it is a street that is stocked with a lot of shops and consumers who rest for a 
moment to visit the shop or to gaze at the store windows on the one hand and who just 
traverse the street to get from one place to another on the other hand. Therefore it fulfills 
the requirements that are connected to the outside store category. 
 
All of the locations at which we collect our data are situated at the center of Umeå 
downtown. We selected Umeå downtown as the geographical scope of collecting data for 
two reasons- it is convenient for us to collect data from there and it gives us the 
opportunity to approach many people in a short time.   
   
We are going to collect the data from 50 respondents at each location. An equal number 
of respondents is important in terms of comparing and analyzing the results 
appropriately. Furthermore, it allows the proper development of the modified ARM by 
constructing correlations among its variables for each location. 
 
 
4.10 Choice of Respondents 
 
Our choice of respondents depends on which approach we have taken to create a 
representative sample of our population. As we have mentioned that almost everyone is 
affected by advertisement to some extent, our population includes all of the people who 
are able of responding to advertising messages. That means everyone engaged in 
consumption activities should be considered to be in the population of our study. 
Estimating the total number is impossible for this population, even if our study is limited 
within Umeå.  
 
There are two types of samples – probability samples and non-probability samples. In a 
probability sample, the selection of sampling units (respondents) is made by random 
selections and everyone has an equal chance to be selected (Kent, 2007, p. 231). A big 
advantage of random sampling is that the sample provides the ability to generalize a 
population (Creswell, 2003, p. 156).  It is not subjectively biased by the researchers 
either.  
 
We choose the respondents on a probability sampling basis in a sense that we approach 
people on a purely random basis and the questionnaire is only handed in to those who 
comply with answering it. Since we aim at providing an objective study, we aim to 
collect the data of female and male respondents to an equal amount. That means that from 
each location the data of 25 women and 25 men will be collected. This approach is 
named proportional stratification on the basis of gender and it minimizes the possibility 
of gender bias. However, we decide not to approach those who are not consumers such as 
kids as they are not included in our population.  To make our sampling easier we used 
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clustering. Clustering refers to the random selection of cases in geographically 
concentrated areas (Kent, 2007, p 233).   
 
Our total sample size is 100. Kent (2007. p. 236) mentioned that a minimum sample size 
of 100 is needed for any kind of quantitative analysis. A larger sample would be more 
representative and would enable us to reach more valid generalization. But, it requires 
cost and time to collect data from a larger sample size. Considering our limited resource, 
100 is the optimum size of sample for two reasons- this size of respondents is achievable 
and this number of data will allow us to apply necessary statistical tools to analyze and 
compare.  
 
We decide to collect the same number of respondents (50) from each location i.e. from 
inside and outside of the store as the equal number reduces bias while using independent 
t-test or measuring correlation (Kent, 2007). 
      
 
4.11 Data Collection 
 
As mentioned above, our sample size is limited to 50 respondents per location. We will 
choose the respondents on a simple random basis. We will approach the people passing 
by to respond to our survey.  
 
Our survey instrument is as already mentioned a questionnaire. This questionnaire is 
designed purposefully for this research, in line with the aim of testing the modified ARM 
and its variables and it is based on our theoretical chapter.   
 
Our distributing method for the questionnaire is to deliver it directly to the target sample, 
which means that each questionnaire is personally administered. By using this method we 
can gather the needed amount of data relatively fast with a high response rate. As we 
compare the effect of the locational placement of digital signage in terms of inside and 
outside of the store, we identify two locations with Digital Signage exposure in the 
aforementioned two environments.  
 
We are aware of the problem that having direct contact with the respondents can affect 
them and the way they answer to our survey if we engage ourselves into discussions with 
them. Therefore we aim at being refrained from discussions about the subject and 
expressing our personal thoughts or opinions. We have tried to make the questions easily 
understandable so that the respondents can fill the questionnaire out individually. 
However, if there should be a need for it and the respondents should have difficulties 
understanding the questions, we will explain them and clarify the survey. 
 
 
4.11.1 Designing the Questionnaire 
 
The questions of the questionnaire were designed in line with our hypotheses and 
modified ARM. However, for a more profound understanding we have also included 
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some demographic questions such as age, gender and income level. With these 
demographic data we will be able to analyze the responses across different age, income 
groups and gender. This analysis will help us to develop a deeper understanding of the 
pattern of consumer’s attitudes towards Digital Signage.  
  
The sequence of the questions and our aim of putting the questions are described below: 
 
The questions 1, 2 and 3 are demographic questions about age, gender and income level, 
not directly connected with the hypothesis or research question. But these two questions 
will provide us with useful insights about the impact of digital signage effectiveness 
measures over male and female differently and across certain age groups. This 
understanding is important as we assume that our variables are connected to the 
demographic status to some extend. For example, according to general assumptions, 
buying interest can be positively related with income level. Again, recall rate can be 
negatively related with age. Analysis of different variables on the basis of such 
demographic details can give us definite information on the validity of such assumptions 
and it can help us to identify new connections.  
 
Question 4 is about the general perception of advertisement. We used a 5 point ‘Totally 
agree…. Totally disagree’ scale to measure consumers perception towards advertisements 
on two perspectives- useful and disturbing. This data will give us an overall attitude of 
consumers towards advertising in general, which coupled with demographic data can 
supply some insights in our analysis. 
  
Questions 5 and 6 can give us information about respondents’ general level of attention 
towards advertising and their perceived advertising clutter of each place. In line with our 
theoretical argument, the data can be connected with attention during the analysis part. 
Both of the questions are based on 5-point scales.   
 
Question 7 aimed at identifying the ranking of five major media (TV, Print, Internet, 
Outdoor and Direct Mail) according to consumer’s preference. This data will help us to 
determine at which position outdoor advertising stands. Our argument presented in the 
literature review that people have different levels of preference towards different media 
will be defended with this question. Furthermore, we get a ranked list of media.   
 
Question 8-10 measure attention, the first variable of our ARM.  Questions 8 and 9 are 
both ‘Yes/No’ questions while 10 is a 5 point rating question that tends to measure the 
respondents’ perception about the location at which s/he is right now. The response of 
these questions altogether gives us the measurement of the attention of the respondents.  
 
Questions 11-15 are aimed at measuring recall on three variables: Memorability, Aided 
Recall and Audience Perception. Question 11 measures Memorability whereas questions 
12, 13 and 14 measure Aided Recall over three factors that are deemed to have an 
influence on recalling digital signage advertisements - Advertisement message/content, 
color and motion. Question 15 is aimed at measuring the Audience Perception of the 
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advertisements. Individually, each factor belongs to central communication processing. 
Again, these factors measure the total Recall rate when measured collectively.  
 
Questions 16-19 will be used to measure three constructs of Media Liking towards digital 
signage. Advertisement liking is measured in three major media-specific features of 
Digital Signage advertisements in question 16 - Motion, Multiple ads and Color. 
Question 14 and 15 attempt to measure the negative reactions of the audience in terms of 
the scale on which they perceive the advertisements as moving too fast or being presented 
in an annoying manner. Question 19 measures overall Media Rating on terms of 
respondents scaling of DS as an ‘engaging’ and ‘likable’ media. Again, these three 
variables measure peripheral communication processing independently and form Media 
liking, the third major variable of effectiveness in our model, collectively. 
  
Questions 20 and 21 are constructed to measure buying interest. Question 20 is about the 
perceived influence of DS advertisements on evoking buying interest whereas Question 
21 measures the rate of actual purchases that have been done before the respondents were 
approached by us. Together they measure Buying interest, the last major variable of 
effectiveness in our model.  
 
We used extensively 5-point scales in the questionnaire so that complications in 
analyzing the data can be avoided. This scale is also consistent with the prior research 
work based on the ARM (Mehta, 1994).  
  
 
4.11.2    Answering Alternatives 
 
We used three types of answering alternatives: 5 point rating scale (when the question is 
about perception or attitude or behavior), yes/no (when there a clear answer is expected) 
and ranking (among 5 media, in one question). We mostly used 5-point scales for two 
reasons: firstly, the data is more objective and unbiased because the respondent has the 
option of measuring his/her personal opinion freely and secondly, it gives us ease to 
analyze.  
 
 
4.11.3   Testing the Questionnaire  
 
By creating a focus group to validate our survey we get an opportunity to see if the 
questions we constructed give us the data we wanted and if we should erase some 
questions and put in new ones. 
 
Before distributing our survey to the target sample the researcher should conduct a pilot 
study of the survey. To do this we contacted 10 students at the University of Umeå to 
hear their opinions. They fill out a first draft and leave comments on how they perceived 
our survey. This enables us to see our survey from different perspectives and to see if the 
respondents interpret the questions as we meant them to be interpreted.  
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4.12 Managing Empirical Material 
 
The empirical material gathered through the survey first transferred into MS-Excel data 
sheets. Then we transferred the data and put them into SPSS worksheets. All questions 
are put into one table in which the respondents are divided on the basis of in-store and 
outside the store location. By doing this for each question we can test our hypothesis. To 
confirm or dismiss our hypotheses we used SPSS to run different tests to find out if our 
hypotheses are statistically supported. Some charts made in Excel will be presented in the 
empirical chapter.  
 
 
4.13 Credibility Criteria 
 
To fulfill different credibility criteria the researcher should appropriately measure what 
s/he intended to measure and do it in a good way so the measurements done can be 
generally applicable. It is therefore important to look at our survey respondents’ validity, 
reliability and generalization.  
 
 
4.13.1  Validity 
 
The validity measures whether our data collection instrument measures what it is 
supposed to measure. The researcher should consider if the empirical data s/he gathered 
is actually relevant to use and if it fulfills the purpose of the study (Saunders et al., 2007, 
p. 603). If the researcher identifies that a large part of the data collected is irrelevant then 
the validity of the data will be very low because the data does not fulfill its primary 
purpose. To avoid collecting irrelevant data we construct all our questions based on the 
purpose of our study and our hypothesis. By eliminating questions that would not 
contribute any relevance to the purpose of our study, we also aimed to collect empirical 
data with a high degree of validity. However, we have considered a few demographic and 
other factors as we earlier mentioned that the analysis of correlations among these factors 
and the major variables of the ARM are connected within the purpose of our study. As 
we have taken the survey both inside of a store and outside of a store- it is necessary to 
maintain the consistency between the sampling processes in these two different locations 
in order to avoid the effect of external factors on our study. Further, if the subgroups of 
the sample are affected by external factors it will also deter the validity of our study as 
we are comparing the responses of these two locations. Hence, we collected the responses 
in exactly the same time and at exactly same number through parallel sampling approach.    
 
However, there are some issues that have to be addressed. In the questionnaire two 
questions are used that can be doubted as being phrased properly. Question no six is 
phrased as “I think I have too many advertisement messages around me”. We realize that 
this question actually has a leading tendency and therefore might influence our final 
results. Nevertheless, based on the introductory chapter, it can be assumed that 
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consumers actually perceive their environment as too cluttered and therefore we decided 
to evaluate this question although it has a leading tendency.  
 
Furthermore, in question ten, we asked the respondents to scale their perception about the 
location in terms of being ‘Calm’ and ‘Noisy’. The probability that consumers perceive 
these two terms as being exactly opposite is quite high and therefore one of these two 
terms would have probably been enough. On the other hand, if consumers should actually 
perceive these expressions as being exactly opposite and correspondingly give exactly 
opposite answers, that means that they choose a one for ‘totally agree’ on the noise level 
and a five for ‘totally disagree’ on how calm the place is perceived to be, it can be 
assumed that they answered the question consciously and with a certain amount of 
attention. As a result this question would increase the validity and the reliability of this 
study. The empirical and the analysis chapter show how the respondents answer these 
questions and what impact it has on the result of our study. 
 
Another point is that our sample size with the number of 50 respondents is quite small 
and therefore some upper statistical tools which would validate our study further could 
not be used. 
 
Further, at the time at which we collected our data a traditional festivity was taking place 
which might have influenced the consumers in their ability to pay attention on the 
questionnaire and on the advertisement medium. This is a factor that limits our study to 
some extent as the results could differ if other (normal) circumstances were given. Again, 
Analysis and Conclusions will show if this festivity actually influenced our results, 
especially in the areas of attention and recall since the distraction factor in the outline of 
noise was higher than usual and therefore influenced consumers’ ability to pay attention 
and to recall advertisement contents 
 
 Finally, we would like to mention that we collected our data from two different locations 
at the same time. Hence possible bias factors on consumers reacting differently because 
they are approached at different times of a day do not need to be taken into considerations 
for this study. This argument enhances the validity level of this study. 
 
 
4.13.2   Reliability 
 
Reliability measures if the conducted study is trustworthy (Saunders et al., 2007, p. 156). 
To have a study with high dependability the data collected for it should be as stable as 
possible. When the data is stable the researcher should be able to measure the same 
result. Someone else should also be able to reproduce the study and to reach the same 
result. If the measurements within different occasions show different results the data 
measured is not stable. The reliability of the data collected also depends on the response 
rate and the design of the survey a researcher distributes to a target sample. To avoid low 
response rates we will personally hand out the questionnaire to our target sample. The 
questionnaire will also go through a pilot test before being distributed to assure that the 
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questions will be correctly formulated and easy to understand. Accordingly, we hope to 
gain a high reliability of the measurements we perform on the gathered data. 
 
4.13.3  Generalizability 
 
Generalizability is the ability to generalize a statistical result. That means 
Generalizability is the applicability of statistical inferences from the sample to the 
population (Brennan, 2001, p. 225-226). As our study is geographically limited, we 
cannot say that our results are applicable anywhere. However, concerning the geographic 
limitation, we believe the generalization of our statistical inferences is possible. Because, 
according to Kent (2007, p. 389), all statistical inferences depends on two assumptions- 

• The sample is random  
• No other error except random sampling error is occurred 

 
Our sample was random and we tried to avoid any error. Thus, we believe our results 
have high generalizability.  
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CHAPTER 5: Empirical Findings 
 
In this chapter the results of the quantitative research and the data collection will be 
presented and some general observations will be discussed. We present and interpret 
findings from our survey which deemed to be most pertinent with our research objective 
and analysis. Thus, demographical findings, general attitude towards advertising, noise 
perception of the respondents and specific findings on the four major variables of the 
modified ARM i.e. attention, recall, media liking and buying interest are presented in this 
chapter.  
 
 
5.1 Demographical Findings 
 
First the demographical data will be presented which includes the variables of age, 
gender and monthly income. We choose these variables because we aim at figuring out 
possible connections between consumers’ age, gender and income level in terms of 
paying attention to advertisement messages around them and being opened to buying 
options. The importance of these connections is related to the fact that - as already 
explained - buying intention is represents an important determinant for effectiveness and 
that buying intention cannot be created if the mandatory variable of attention is not given.  
 
The first variable being measured in this study is the variable of age. The variable of age 
has been chosen because it provides possible connection points to the general perception 
of consumers towards advertisement and connected to that, towards their willingness to 
pay attention to advertisements. Furthermore we believe that age could be related to the 
recall ability of consumers and therefore - as it is shown in chapter 2 - to the variable of 
buying intentions. 
 

 
Figure 5: Age of Consumers 

 
This graph shows that the respondents inside of stores are younger than the respondents 
that answered the questionnaire outside of stores. We calculated an average of the age 
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range for consumers inside of stores is 24, whereas the average of the age range for 
consumers outside of stores is 30. An explanation for that variation could be that one of 
the chosen locations for inside stores is a Subway restaurant that is most frequently 
visited by younger consumers. The analysis chapter will show if possible differences 
between the results inside of stores and outside of stores could be caused by the age 
difference of this sample. 
 
The second variable that we illustrate is the variable of monthly income. This variable 
has been chosen because it provides possible connections to consumers’ buying interests. 
The analysis chapter is going to show if there can be any assumptions made that 
consumers with a higher income level are willing to spend more money on advertised 
product and therefore show a higher level of buying interest 
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Figure 6: Average income per month 

 
This graph shows that consumers inside of stores tend to have a much lower income level 
than consumers that answered the questionnaire outside of the store. 34% of the 
consumers inside of a store state that they have an income level below 5,000 SEK. The 
average income of consumers inside of stores is between 5,000 and 15,000 SEK whereas 
the average income of consumers outside of stores is between 15,000 and 25,000 SEK. In 
order to find an explanation for this condition it is helpful to take the first figure that 
illustrates the stated ages into consideration. There it is shown that the average age of 
inside store interviewees is 24, whereas the average age of outside store interviewees is 
30. It can be assumed that the difference of the income level is depending on the age of 
consumers. Consumers inside of stores have a lower income because they are younger or 
at a certain age at which their possibilities to earn money are not developed enough, for 
example because they are still involved in studies, vocational training school etc.. 
However, it has to be considered that this statement cannot become a general assumption 
since the data firstly could have biased results because of the large spans in age (10 years) 
and income (10,000 SEK). A person that answers that s/he has an age between 21 and 30 
might be 29 or 22 and therefore have an income level of e.g. 5,000 or 15,000 SEK. In 
addition Palme (2006, p.22) states that the Swedish income level reaches its highest point 
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at the age span of 30 to 49 and then declines again with ascending age. Therefore the 
assumption that the income level rises with the age of the consumer is not true. 
 
 
5.2 General Attitude towards Advertising 
 
The following four variables of ‘attention paid towards advertising messages’, ‘general 
attitudes towards advertising: useful’, ‘general attitude towards advertising: disturbing’ 
and ‘perception of advertising clutter’ are the factors that are going to be taken into 
consideration for an overall rating of the general attitude that consumers have towards 
advertising. This overall rating will be used in the analysis chapter in order to make 
assumptions about the relation between consumers’ general attitudes towards advertising 
and the amount of attention that they then actually pay to the medium of Digital Signage. 
The assumption that general attitudes towards advertising influence the variable of 
attention that is needed in order to measure effectiveness is obvious. However the actual 
truth of this assumption is going to be illustrated in the analysis chapter. 
 
One of the variables of consumers’ general attitudes towards advertising is as already 
mentioned the variable of attention paid to advertising. This variable describes 
consumers’ subjective perception of the amount of attention that they pay to advertising 
messages in their environment.  
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Figure 7: Attention paid to advertising 

 
As we can see from this graph consumers’ perceptions of the amount of attention paid to 
advertising do not differ considerably. The average value for consumers inside of stores 
is 2.80 whereas the average value of consumers outside of stores is 3.06. In this case we 
are going to use the variable to make a general statement about consumers’ attitudes 
towards advertising. Since the mean values for this variable are closely located around 
the value of ‘3’ it can be assumed that consumers do not have any strong aversions or 
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preferences concerning advertising in their environment. Consumers generally pay an 
average amount of attention to the advertising messages in their environment. 
 
The next variable of the general attitude towards advertising is the variable of the 
perceived advertising clutter. This variable describes the extent to which consumers 
perceive that they are surrounded by too many advertising messages. 
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Figure 8: Perception of Advertising Clutter 

  
This graph shows that the majority of consumers regardless of locational issues at least 
agree that they are surrounded by too many advertisements. As far as consumers inside of 
stores are concerned the considerable number of 40% even totally agrees with the 
statement ‘I think that I have too many advertisement messages around me’. None of the 
interviewees actually totally disagree with this statement and only very few, namely 4% 
of inside store interviewees and 12 % of outside store interviewees disagree with this 
statement. The most remarkable fact about this graph is that over 92% of the inside store 
interviewees agreed with this statement and 36% even totally agreed. So, this illustration 
states that consumers inside and outside of stores have a different perception of the 
advertising clutter. People inside of stores have an average perception of too much clutter 
with the value of 1.76. The value for the perception of people outside of stores is 2.34. 
That means that people inside of stores have a more intense perception of advertising 
clutter than people outside of stores.  
However, we need to admit at this point that this question or statement probably had a 
certain leading tendency. That means that we suspect that we actually made the people 
give such meaningful answers by phrasing that statement in a more or less rhetorical way. 
Nevertheless, it is can be interpreted as if consumers generally actually perceive their 
environment as too cluttered as is also described in the Effectiveness section of our 
Literature Review chapter and therefore this variable is going to be used as a determinant 
for consumers’ general attitudes towards advertisement.  
 
Another variable for consumers’ ‘General Attitude towards Advertising’ is the variable of 
‘General Attitudes towards Advertising: Useful’. This variable describes the extent to 
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which consumers perceive the advertising messages in their environment as being useful. 
It variable is important because it provides possible connection points between 
consumers rating advertising as useful and the amount of attention that they pay to 
advertisements. 
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Figure 9:General Attitudes towards Advertising: Useful 

 
As we can see from this graph that the perception of consumers inside and outside of 
stores does not differ considerably. The mean value for consumers inside of stores is 2.5 
whereas the mean value for consumers outside of stores is 2.84. That means that 
consumers generally perceive advertisements as useful to average. Since this variable 
influences the general attitude towards advertisement, the analysis chapter is going to 
measure to what extent it therefore has an impact on consumers actual attention paid to 
the medium of digital signage.  
 
The final variable that is going to be used for the ‘general attitude towards advertising’ is 
the variable of ‘General Attitudes towards Advertising: Disturbing’. This variable 
describes the extent to which consumers perceive the advertising messages in their 
environment as disturbing. It was chosen because it provides possible connections 
between the extent to which consumers rate advertising as disturbing and the amount of 
attention that they therefore pay or not pay to advertisements.  
 



51 
 

8%

38%

32%

16%

6%

10%

36%

40%

14%

0%
0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

1 2 3 4 5

P
e

rc
e

n
ta

ge

Attitude

General Attitudes towards Advertising: Disturbing

Inside

Outside

 
Figure 10: General Attitudes towards Advertising: Disturbing 

 
This graph shows that - similar to the factor of utility – consumers do inside and outside 
of stores do not rate the disturbance of advertisement considerably different. The mean 
value for consumers inside of stores is 2.74, whereas the mean value for consumers 
outside of stores is 2.54.  That means that consumers generally – similar to the factor of 
utility- perceive as disturbing to average, whereas the tendency goes more towards 
average. This variable has also an impact on the general attitude towards advertising and 
therefore the analysis chapter is going to measure its indirect impact on the actual 
attention paid towards the medium of digital signage. 
 
The following graph illustrates the values of the variable of ‘Media preference’. This 
variable describes consumers’ general preferences concerning the most frequent media in 
the advertising market through which advertisements are distributed. We have chosen this 
variable because we would simply like to give an overview of the most and the least 
preferred advertising media. Furthermore, since this study also aims at investigating the 
general liking of the medium of Digital Signage it is interesting to observe consumers’ 
preferences for outdoor media. As explained in the first chapter Digital signage belongs 
to the category of outdoor advertising. The attributes illustrated in the following graph are 
explained as follows: DM describes direct mails perceived by post (Reklam), Outdoor 
describes billboards, posters etc (as explained in the introductory chapter), Internet 
describes online ads and banners, including advertisements distributed through e-mails, 
Print describes advertisements published in newspapers and magazines and TV describes 
commercials shown on TV e.g. in commercial brakes during broadcasts. 
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Figure 11: Media Preference 

 
As we can see the most preferred outlines are advertisements distributed through print 
mediums, followed by TV and Internet. DM is far behind the others the least preferred 
advertising medium. An interesting observation that can be made is that despite the 
growing popularity of Digital Signage and other new advertising platforms of outdoor 
advertising, the outdoor medium is still perceived to be one of the least preferable.  
 
 
5.3 Locational Perception: Noise 
 
The next variable that will be investigated is the variable of ‘Location perception – 
Noisy’. This variable describes consumers’ perception of the noise level in their 
environment. As explained in chapter two, noise is one of the variables that determine the 
extent to which the factor of distraction is available in consumers’ minds. Distraction is 
one of the factors that have an impact on consumers capability of paying attention to their 
environment and therefore to advertisements. Being aware of these facts, this variable 
was chosen because it offers the possibility to connect the perception of noise in the 
environment to the ability to memorize advertisements displayed on Digital Signage and 
to the ability to recall the messages, colors and motions in these advertisements. 
Therefore the analysis part is going to connect this variable to the variables of 
‘memorability’ and ‘aided recall’. 
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Figure 12: Location Perception - Noisy 

 
This graph shows that consumers outside of stores rate their environment as being noisier 
than consumers inside of stores. The average value of consumers’ noise perception 
outside of stores is 1.82 whereas it is 2.4 for consumers inside of stores. That means that 
most of the consumers outside of stores (86 %) at least agree with the statement ‘I 
perceive this place as noisy’ and the considerable number of 34% even totally agree with 
this agree. At first sight the fact that 62% of consumers inside of stores agree on 
perceiving their environment as being noisy is surprising. This phenomenon can be 
explained by considering the circumstances and the time at which the data was collected. 
At this time a festivity took place in the inner city and extended itself in front of both 
locations at which the data was collected, in front of Subway and a shopping mall named 
MVG. Therefore the noise level was perceived to be higher. The analysis chapter will 
show if these circumstances and percentages had any influence on consumers 
memorability and recallability and therefore on the effectiveness of the medium. 
 
 
 5.4 Findings on Attention 
 
The following illustration shows the variable of ‘Noticing DS’. This variable shows if 
consumers noticed the DS directly before we handed the questionnaire to them and if 
consumers ever noticed it before. Therefore this graph unifies the two questions that 
determine the overall variable of ‘Attention’. The answers of this graph are based on 
simple ‘Yes/No’ – questions. The variable of Attention will be connected to Age as well 
as to the variable of General Attitude towards Advertising. It can be assumed that 
consumers with a positive attitude towards advertising show a higher probability of 
noticing the DS than consumers who perceive advertising as intercepting. If this 
assumption is interpreted to be true and if age has an impact on consumers willing or 
ability to notice advertisements will be shown in the analysis chapter.  
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Figure 13: Noticing DS 

 
As we can see from this graph, respondents inside of stores tend to notice DS at a much 
higher rate than the respondents outside of stores. In response to the question ‘Have you 
noticed the Digital Signage right now?’ 64% of consumers inside of stores said yes; 
whereas only 26% of the consumers outside of stores gave a positive answer. This can be 
connected to the fact that most of consumers outside of stores are passersby and most of 
the times might not feel tempted to notice the DS at all as they might be busy with other 
purposes. However, the response of the question whether consumers have noticed DS 
ever before almost the same number of respondents answered yes in both the locations - 
76% of the respondents inside of stores   and 82% outside of stores. The rate can be 
interpreted to be quite high and it suggests that most of the respondents perceive DS as 
being worth to be noticed. As the question is about past incidents, it is not completely 
related to the location of the respondent. Thus, a similar response was expected and the 
response confirms our expectations.  
 
 
5.5 Findings on Recall 
 
The following graph shows the variable of ‘Aided Recall – Inside store’. This variable 
explains to what extent consumers that were asked inside of stores are capable of 
recalling different characteristics of the advertisements shown on Digital Signage (DS), 
namely the characteristics of the messages carried through an advertisement, the color 
that were used and the ways in which different parts moved. It represents one of three 
variables that are going to be used in order to measure the general variable of ‘recall’. 
The other determinants for recall are ‘memorability’ and ‘audience perception’. These 
variables are not going to be illustrated in this empirical chapter but they will be 
investigated in the analysis chapter. As already explained, the variable of recall is known 
to be influenced by distraction factors like noise and will therefore be connected to the 
variable of ‘Location Perception – Noise’. 
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Figure 14: Aided Recall- Inside store 

 
As this graph illustrates it is a lot easier for consumers to remember the messages 
displayed on DS than the colors or movements. 86% of the interviewees at least agree on 
remembering one of the messages shown on DS whereas 62% agree on remembering the 
colors and only 32% on remembering the movements. The average values are 1.78 for 
messages, 2.36 for colors and 1.78 for movements. These numbers are as we can see 
descending and their impact on correlation with recall and noise will be shown in the 
analysis chapter. 
 
The next graphs illustrates the same variable and the same connection possibilities as the 
graph before, except for the fact that it considers consumers outside of store    
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Figure 15: Aided Recall – Outside store 
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This illustration shows even more clearly than the illustration before that it is easier to 
remember messages than colors and movements. Herein, 82% of interviewees at least 
agree on remembering at least one of the messages displayed, 40% agree on remembering 
the colors and only 6% agree on remembering the movements. Nevertheless, it is obvious 
that consumers inside of stores find it easier to remember advertisement contents than 
consumers outside of stores. The mean values are 1.7 for remembered messages, 2.66 for 
remembered colors and 3.82 for remembered movements. Remarkable is that especially 
as far as the capacity of remembering movements is concerned there are considerable 
differences between consumers inside and outside of stores. An explanation for this 
phenomenon can again be connected to the fact that a festivity took place at the locations 
where we collected the data and that these locations were perceived to be very noisy and 
distracting. Under normal circumstances the given numbers might have differed but 
under these conditions it seems as if consumers had large problems recalling moving 
contents of an advertisement. A mean value of 3.82 means that consumers basically 
disagree on recalling movements. If these findings have any impacts on the general recall 
abilities of consumers and therefore on buying intentions and the effectiveness of the 
medium of digital signage will be shown in the analysis chapter. 
 
 
5.6 Findings on Likability of Digital Signage 
 
The following graph deals with the variable ‘Likability of DS’. This Variable explains 
how likable consumers perceive the medium of DS to be after they have observed it for 
30 sec. It is a determinant for the variable of ‘Overall Media Rating’ and represents one 
of the three variables that form the overall variable for ‘Media Liking’ which is has an 
impact on buying interest and therefore is going to used to ascertain the effectiveness of 
the medium of Digital Signage. The other two variables are ‘Advertisement Liking’ and 
‘Negative reactions’. In this chapter the other two variables are not going to be illustrated 
but together with the variable of ‘Likability of DS’ they will be used in the analysis 
chapter in order to ascertain the correlations between ‘Medium Liking’ and ‘Attention’ 
and ‘Medium Liking’ and ‘Buying Intentions’. These correlations will be made because –
as explained in Chapter two – attention generally has an impact on medium liking and 
medium liking has an impact on buying intentions. 
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Figure 16: Likability of DS 

 
As we can see from this graph, consumers inside as well as outside of stores perceive 
Digital Signage as a likable medium. 72% of consumers inside of stores at least agree on 
liking the medium of Digital Signage. For consumers outside of stores this percentage 
amounts 68 %. However consumers inside of stores still perceive the medium as being 
more likable than consumers outside of stores perceive it to be. The average values are 
1.98 for inside stores and 2.38 for outside stores. If this differing perception has an 
impact on the general medium liking will be shown in the analysis chapter.  
 
 
5.7 Findings on Buying Interest 
 
The following graph deals with the variable ‘Buying Interest – Inside’. This variable 
explains to what extent consumers inside of stores perceive themselves as being 
influenced to visit the shop/promoted place or to buy the product after having observed 
the Digital Signage for 30 sec and if DS influenced them to take any of the mentioned 
actions ever before. It is used to measure consumers buying interest after having been 
confronted with the medium of Digital Signage. We have chosen this variable because it 
is the major indicator for effectiveness of advertisements as well as of the mediums 
through which advertisements are distributed. Given the fact that buying interest is 
influenced by ‘Attention’ as well as by ‘Medium Liking’ and ‘Recall’ the illustration 
below will be connected to the mentioned variables in the analysis part. Furthermore the 
variable of Buying Interest will be connected to the income level of consumers in order to 
ascertain if a higher income level can be connected to increased buying interest. The blue 
bars show consumers perception of being influenced to buy the product or visit the 
shop/place and the red bars show if DS ever before influenced consumers to purchase the 
promoted product/visit the place. 
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Figure 17: Buying Interest - Inside 

 
This graph illustrates that consumers’ interest to buy the promoted product or visiting the 
promoted place reaches a quite average level. The average value for consumers to buy the 
product etc. is 2.96 and the value for actual purchases is 3.2. Since these values are 
closely located around the value ‘3’ it can be assumed that consumers inside stores do not 
show any strong preferences towards any of the actions. Nevertheless, it can be observed 
that 34% at least agree on having been influenced by the ads displayed on digital signage 
and therefore are actually going to buy the product or visit the store/place and that the 
considerable number of 20% even states that they have taken any of the actions before in 
their life. If we have a closer look at these numbers it means that every fifth consumer 
actually reacts to Digital Signage advertising and that these numbers even grows when 
consumers are consciously confronted with the medium and the ads displayed. The 
question that remains here is if the consumers are actually capable of estimating their 
own actions in the correct way or not and which advertisements influenced the consumers 
to take these actions.  
 
The final variable that is going to be taken into account is the variable of ‘Buying Interest 
– outside’ and it provides the same connection possibilities as the variable before, except 
for the fact that it considers consumers outside of store. 
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Figure 18: Buying Interest - outside 

 
This graph shows that the amount to which consumers outside of stores feel themselves 
influenced does not differ very much from the amount to which consumers inside of 
stores have the perception of being influenced. The mean value for this perception is 2.72 
for outside stores and as already mentioned 2.96 for inside stores. The assumption that 
locational matters do not have any impact on buying interests is easily deduced. 
Nevertheless, the analysis chapter will show if this assumption is actually true. The 
relationship between actual purchases made for inside and outside stores does not differ 
either. The mean value for outside stores is 3.16 whereas the mean value for inside stores 
is 3.2. The explanation for this issue is that the experiences that consumers have made 
with DS before are not connected to the situation at which the data was collected. The 
answers of the consumers would have been the same, regardless of the fact that the data 
was collected from them while they were inside or outside of a store. 
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CHAPTER 6: Analysis 
 
In this chapter, we present and interpret our data that guide us to accepting or not 
accepting our hypotheses. Additionally, we focus on the correlations between different 
variables that explain our research issue more profoundly. First we will start with the 
broad picture - the statistical results that help in finding definite decisions on our 
hypotheses. Then we will present the ARM developed for digital signage (presented in 
Chapter 2) for inside locations and outside of store with respective coefficients. Then we 
will continue to explain these standardized regression coefficients. Lastly we will present 
correlations among different constructs.  
 
 
6.1 The Broad Picture 
 
With the assistance of different SPSS tests, we measured our four major variables which 
are Attention, Recall, Media Liking and buying Interest along with other considerable 
constructs like age, income, general attitude towards advertising etc. The following table 
sums up the results and shows whether the difference between the mean rating of each 
variable is statistically significant or not.  
 
Table 2: Mean comparisons of different measurement scales 

Mean Rating Measures 
Location: Inside 
(N=50) 

Location: 
Outside 
(N=50) 

t-test 
Significance 
level 

Attention 9.56 8.60 <.001 (S) 
Recall 23.94 23.28 0.012 (S) 
Media Liking 30.94 28.30 <0.001 (S) 
Buying Interest 7.84 8.12 0.389 (N.S) 
S=Statistically Significant mean difference between two locations 
N.S= Not statistically significant mean difference between two locations. 
 
For a better understanding we changed the initial scale of our measurement when we 
recorded the data. For each scale, the lower value tends towards ‘Totally disagree’ and 
the higher value tends towards ‘Totally Agree’. Thus, a higher mean value is desirable in 
the mean comparison and implies more favorable attitudes of consumers towards Digital 
Signage.  
 
For the first variable i.e. Attention the mean rating is 9.56 and 8.60 for inside and outside 
of the shop respectively. In line with the arguments in the literature review chapter, that 
shows clearly that consumers pay more attention to digital signage while they are placed 
inside of a shop. We defined attention as “the amount of mental effort or cognitive 
capacity allocated by an individual to the stimulus environment or task at hand” (Foxall 
et al, 1998, p.80). Our findings support that the amount of cognitive capacity that 
consumers assign to the medium of DS as well as the ability of DS to attract consumers 
pre-attention by providing colors and movements (Foxall et al, 1998, p 82 – 84) are more 
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distinct inside than outside of a shop. Accordingly, consumers’ focal attention which 
describes that these movements and colors are lightly registered (Foxall et al, 1998, p 82 
– 84) is more distinct inside of a shop as well.   The difference of consumers’ tendency to 
pay attention to digital signage inside and outside the shop is statistically significant at a 
t-test significance level of <.001. That means that the attention caught inside of a store is 
considerably higher than the attention paid to DS outside of a store. Thus we can accept 
our first hypothesis. 
 

H1:“The Attention towards digital signage is higher inside when 
The Digital Signage is placed inside of a store.”  

  
Similar results can be found for Recall and Media liking. The T-test statistically proves 
that consumers’ ability to recall advertisements according to our three determinants of 
Memorability, Aided Recall and Audience Perception is stronger available when the DS 
is placed inside of a store. That means that consumers perceive it as being easier to 
mentally reproduce the target items that they have learned and experienced through the 
ads presented on DS screens inside of stores. In this location the registration of 
advertisement contents in consumers’ memory is better (Memorability), the delivered 
messages through the ads are perceived to be more meaningful (Audience Perception) 
and the scaling of memorable components (Message, Color, Motion) of an ad (Aided 
Recall) has higher results (Stapel, 1998, p. 42). The T-test proves statistically that people 
tend to recall the advertisements better and like the medium more when they are inside of 
the shop. That means the Media Liking is higher in terms of Overall Media Rating, 
Advertisement liking and Negative Reactions. Inside of a location the medium is 
perceived to be more likable and engaging (Overall Media Rating), the features of 
motion, color of an ad and multiple ads in a single display are perceived to be more 
likable (Ad Liking) and the ways in which the advertisements were presented tended to 
be perceived as less annoying. Thus, the second and third hypotheses can be accepted 
(i.e. on an average, the Recall and Media liking vary with respect to the location of the 
advertisements). 
 

H2: Recall rate measurements are higher when the medium of Digital  
Signage is placed inside of a store.  
 
H3: Media Liking is higher when the medium of Digital Signage is  
placed inside of a store.  

 
But unexpectedly, our analysis showed that despite of statistically significant differences 
of all of these three variables inside and outside of the stores, there is no statistically 
significant mean difference between the respondents’ measured buying interest inside and 
outside of stores. We defined buying interest (also mentioned as buying intention) as the 
motivation of the consumers to buy products when the advertisement gave them 
information about brand advantages, product qualities and/or new product features 
(Steevels & Van den Putte,2003, p. 86) and depend on attention, recall and liking aspects 
(Lavidge & Steiner, 1961, p.61) The more surprising it is that although these three 
variables can be interpreted to act in favor of the variable of buying interest, consumers’ 
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seem to have more or less the same interest in buying the products inside and outside of 
the stores. The T-test significance level between the mean differences of people’s buying 
interest inside and outside the shop is 0.389 which is not significant to show any 
mentionable difference between these two locations. Thus our fourth and last hypothesis 
is not supported by the survey data.  
 

H4: The Buying Interest is higher when the medium of Digital 
Signage is placed inside of a store. 

 
This behavior is somewhat perplexing as we believed that consumer attitude in terms of 
attention, recall, and media liking evokes buying interest. However, if we further look at 
the communication processing constructs, then we can partly explain this behavior.  
 
 Table 3: Mean comparisons of Central and Peripheral Communication scales 

Mean Rating Measures 
Location: Inside 
(N=50) 

Location: 
Outside 
(N=50) 

t-test 
Significance 
level 

Communication Processing    
Memorability 4.74 4.10 <.001 (S) 
Aided Recall 13.86 12.82 <0.001 (S) 
Audience Perception 8.82 8.56 0.388 (N.S) 

    
Overall Media rating 9.24 8.08 <0.001 (S) 
Advertisement liking 14.34 14.24 0.761 (N.S) 
Negative Reaction 7.36 5.98 <0.001 (S) 
S=Statistically Significant mean difference between two locations 
N.S= Not statistically significant mean difference between two locations. 

 
From the table above we can see that while most of the central and peripheral 
communication processing constructs show statistically significant mean differences, in 
terms of digital signage placed inside and outside of the store, only two constructs show 
opposite result. These are Audience perception and Advertisement liking. Audience 
perception refers to the question 15 of the questionnaire where we attempt to scale 
respondents’ perception on how informative and entertaining they think Digital Signage 
advertisements are.  Again, Advertisement liking refers to question 16 where we intended 
to measure how respondents scale their preference for three distinctive features of digital 
signage advertisements – motion, multiple ads in single display and color. As already 
explained, Audience Perception refers to the ability of advertisements to deliver 
meaningful messages (Stapel, 1998, p. 42) as a determinant of Recall and Advertisement 
Liking refers to the attitude that a consumer has towards an advertisement and what the 
consumer has learned from the advertisement (Mehta, 1994, p.65). Advertisement Liking 
is a determinant of Media Liking and Biel & Bridgwater (1990, p. 43) describe that 
advertisement liking goes beyond pure entertainment and that consumers moreover rate 
advertisements according to their level of relevance. As we can notice both of these 
components refer to an advertisement itself and not to the medium. Hence, we can 
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interpret that the effectiveness of a medium cannot be measured on the pure basis of the 
features of the medium and where it is located. Those parts that refer mostly to the extent 
to which an advertisement medium is liked refer to the ads that are presented on the 
medium and therefore develop favorable or unfavorable attitudes towards a product 
which leads to their intention to buy the product and therefore directly to effectiveness 
(Fishbein & Ajzen, 1975, p.6). Precisely, our test result shows that consumers’ perception 
towards advertisement displayed on Digital Signage does not differ in the two different 
locations. Thus, we can infer that consumer’s overall attitude towards advertisements 
shown on Digital Signage influences their buying interest more than other 
communication processing constructs.      
 
 
6.2 Modified ARM Applied on Digital Signage: Inside of the Store 

and Outside of the Store 
 
The modified ARM that we developed to measure and compare the effectiveness of 
Digital Signage inside and outside the store is presented below with the respective 
standardized regression coefficients.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 19: ARM for Digital Signage inside the store 
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 Figure 20: ARM for Digital Signage outside the store  
 
The coefficients will be explained in the following section with a locational comparison 
between inside and outside of stores. 
 
 
6.3  Simple Regression Analysis Results 
 
To measure and compare the effect of one variable on another we used regression 
analysis and standardized regression coefficients (BETAs). The findings are reported in 
Table 4.  The BETAs (since these are standardized coefficents) can also be used to 
compare the size of the effect across the two locations. 
 
Table 4: Simple Regression Analysis Results 

Location: Inside Location: Outside Model: Y= Intercept + β X 
BETA Sig. level BETA Sig. level 

Y: Memorability 
X: Attention 

.091 .528 .128 .378 

Y: Aided recall 
X: Attention 

.174 .227 .247 .003* 

Y: Audience perception 
X: Attention 

.211 .140 .241 .092** 

Y: Overall media rating  
X: Attention 

.153 .288 .355 .012* 

Y: Ad liking  .201 .162 .610 <.001* 
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X: Attention 
Y: Negative reaction 
X: Attention 

.016 .913 .010 .946 

Y: Buying interest 
X: Media liking 

.572 <.001* -.058 <.001* 

Y: Buying interest 
X: Recall 

.145 .269 .596 .665 

Y: Recall 
X: Memorability 

.735 <.001* .689 <.001* 

Y: Recall 
X: Aided recall 

.833 <.001* .947 <.001* 

Y:  Recall 
X: Audience perception 

.849 <.001* .815 <.001* 

Y: Media liking  
X: Overall media rating 

.673 <.001* .810 <.001* 

Y: Media liking  
X: Advertisement liking 

.818 <.001* .810 <.001* 

Y: Media liking  
X: Negative reaction 

.001 .997 .297 .036* 

BETA: Standardized regression coefficient 
* Statistically significant at ≤5% level; ** statistically significant at 10% level 
 
As mentioned above, we can compare the size of the effects of different variables on two 
locations from the BETA coefficients. The first six variable models of the table attempt 
to answer the question ‘Does attention affect communication processing constructs 
differently while Digital Signage is placed in different locations?’ After analyzing the 
data we can say - yes it does. Attention affects communication processing constructs 
more strongly when Digital Signage is placed outside of stores. Though most of the 
regression coefficients are not statistically significant (since sample is small), comparing 
the size of BETA for the two locations assists in reaching this decision. Here, a larger 
BETA means a larger effect. For example, the variable of attention has a larger effect on 
Memorability, Aided recall, Audience perception, overall media rating and 
Advertisement liking in the ‘outside’ location. Only when Negative Reaction is 
concerned, Attention has a larger effect inside of the store. In the literature review, we 
mentioned that attention can be linked to certain locations that hold relevant information 
for the consumers (Rosebergen et al, 1997). When the audience pays attention at a DS 
placed outside of the store, they think the display holds relevant information for them. 
Thus the effect of attention on both central and peripheral communication processing 
constructs becomes more influential. But inside the store, theoretical interpretation of the 
coefficients suggests that the audience pay attention to DS casually, may or may not 
because the advertisements hold relevant information for them. That means paying 
attention towards Digital Signage increases the Recall rate and Media liking of the 
audience more strongly when the signage is placed outside the store. Moreover, our 
literature review asserts a strong and positive correlation between recall and attention 
generally accepted among researchers (Kastenholz and Young, 2003; Stapel, 1994; 
Mehta & Purvis, 2006). We also found the notion of intertwined and positive relationship 
between liking and attention (Madden et. al, 1988). These positive coefficients and their 
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varying effect in different location assert those arguments once again. It also supports 
Bhargava and Donthu’s (1999) observation that the location of outdoor media can be 
used to manipulate attention levels.   
. 
The coefficients of Media liking-Buying interest and Recall-Buying interest answer 
another interesting question, ‘Does recall and media liking affect buying interest 
differently?’ As the regression analysis shows Media liking of the audience affects their 
buying interest stronger when the digital signage is placed inside than when it is placed 
outside. On the other hand, Recall affects Buying interest stronger when the Digital 
Signage is placed outside. Connecting to our theoretical framework, these relations mean 
peripheral processing constructs seem to show greater effects on Buying interest when 
DS is placed inside. Again, central processing constructs are more influential on buying 
interest when DS is placed outside. From this relation, we can say that to maximize the 
effectiveness of Digital Signage, the advertisements displayed can be more attractive and 
memorable in order to ensure stronger buying interest while the signage is placed outside. 
Likewise, while the signage is placed inside it should emphasize on technical features 
such as sound or motion that makes it more preferable as an advertising platform.   
Because, as mentioned in our theoretical chapter, more colors, motions etc of the 
advertisement stimulate more intense responses and tend to increase both attention and 
recall rate (Mackenzie, 1986).  
 
Regarding the relationship between total Recall ratings with the communication 
processing constructs, we can say that Memorability and Audience perception have 
greater effects on recall rate while Digital signage is placed inside the store. On the 
contrary, Aided recall has a greater impact on total recall rate while the signage is placed 
outside. Referring back to the theoretical framework, we know that significance of recall 
score spans over two distinct abilities - The ability to be registered in the memory and the 
ability to deliver meaningful messages (Stapel, 1998, p. 42). And we argued that the first 
ability is connected with memorability and the second one is strongly associated with 
audience perception measures. We separated aided recall score from this two constructs 
in terms of the aforementioned functions of recall score. Thus results support our 
theoretical standpoint since aided recall individually and memorability and audience 
perception in together seem to contribute differently on the basis of DS placement.  
  
Overall media rating and Advertisement liking of the audience both have somewhat 
stronger effect on Media liking though the difference is quite narrow. But interestingly, 
Negative reactions towards digital signage influence Media liking comparatively quite 
strongly when it is placed outside the store. That means, any negative reaction of the 
audience can create an unfavorable impact on his/her attitude towards Digital signage as 
a preferred medium when the signage is placed outside the store.  But inside the store, 
negative reaction is not likely to influence the preference of Digital signage that much. 
According to Burke (2009) shoppers’ response towards DS is strongly related with the 
quality and duration of exposure. This observation seemed to be more strongly supported 
when DS is placed outside of a shop. 
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6.4  Correlations 
 
Important correlations and their significances are provided in the following table. Some 
of the correlations gave us new insights about the real effect of placing Digital Signage 
inside or outside the store. 
 
Table 5: Pearson’s Correlation Analysis of the Measurement scales and Age- by Location 
 Inside the store Outside the store 
Variable Correlation (r) Correlation  (r) 
Age with Attitude towards advertising 0.140 -0.051 
Age with Attention  0.159 0.232 
Age with Recall 0.328* 0.245** 
Income with Buying Interest 0.303* 0.300* 
Attitude towards advertising with attention 0.227 0.412* 
Noise perception with Memorability 0.070 0.140 
Noise perception with Aided recall -0.037 -0.039 
Attention with Recall 0.409* 0.645* 
Attention with Media liking 0.245** 0.431* 
Attention with Buying interest 0.390* 0.427* 
Recall with Media liking 0.540* 0.429* 
Recall with Buying interest 0.454* 0.572* 
Media liking with buying interest 0.650* 0.198 
*Statistically significant at ≤5% level  
** Statistically significant at ≤10% level 

 
The Table lists the Pearson's correlation coefficients (r) for the outcome measures by 
location of the advertising medium placement. Responders’ general attitude and attention 
towards advertisements are not significantly correlated with their ages, and this is true for 
both the inside and outside groups. However, age proved to be significantly correlated 
with recall, regardless of locational issues. Nevertheless, the correlation is stronger inside 
of stores, at a 5% significance level. There is a common conception that with age, recall 
ability decays. However, as we do not know whether these two factors are positively 
correlated or not, we cannot say anything definitely. The average income level of the 
respondents is strongly correlated with their buying intention regardless of the location. 
That relationship is pretty much self-evident. Buying intention is deeply related with 
actual purchase power of the consumer. Without having enough money to spend, buying 
interest should be quite weak. Again, general attitude of the respondents towards 
advertising is strongly correlated with attention when the medium is placed outside of the 
store. But there is no significant correlation between these two variables while they are 
inside the shop. It expresses that while the digital signage is placed outside the store, only 
those who have a favorable perception about advertising tend to notice the digital signage 
and pay attention to it. However, respondents’ perception about the place in terms of 
being noisy has no apparent effect on their memorability or aided recall. This correlation 
expresses that even if a place is noisy, in the case that the medium is noticed, the 
advertisements can be registered in the persons’ memory. This phenomenon refers to our 
literature review part yet again. As being a 100 percent advertising media, audience’s 
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perceived clutter on Digital Signage is quite low (Elliott and Speck, 1998). Hence the 
noise level is not affecting the perception of the audience when they are noticing Digital 
Signage. Probably that is a great advantage of digital signage as an outdoor advertising 
platform. As Taylor (2006 p. 22) mentioned outdoor media such as billboard to have the 
ability to cut through the clutter, in spite of short exposure span. Nevertheless, we cannot 
say anything definitive unless we have some information about the ability of other 
platforms to cut through noisy environments and to be registered in the memory of the 
audience.  
 
While measuring the correlation of Attention with the other three major variables of our 
model i.e. Recall, Media liking and Buying interest, we find that each correlation is 
statistically significant, regardless of where Digital Signage is placed. These correlations 
support our predispositions in constructing the modified ARM, where we assumed that 
there are causation relationships among all the variables to some degree. All these 
correlations are significant at a ≤5% level except for the correlation between Attention 
and Media liking inside of stores, which is statistically significant at a ≤10% level. That 
means Media liking of the audience inside the store is not as strongly affected by 
attention paid to it as it is affected outside the store. However, attention and media liking 
have a considerable impact on each other. All these correlations further support our 
justifications for the modification of ARM model where we argued that we have chosen 
the most pertinent variables for the model.   
 
Recall has statistically significant correlations with both Media liking and Buying interest 
in both the locations.  It affirms our predisposition about Recall as an important 
intermediate variable of effectiveness to have an impact on consumer preference and 
buying behavior. In line with our prior argument, these relationships add to the previous 
research works where the sales validity of recall measure was demonstrated (Dubow, 
1994, Lubetkin, 1991, Lodish et al., 1995, Haley and Baldinger, 1991) as well as where 
the strong relationship between liking and recall was reported (Kastenholz and Young, 
2003). However, we had a gap in existing literature regarding the relationship between 
media liking and recall rate. Our analysis supports a positive relationship between these 
two factors. If the audience recalls the advertisements shown on Digital Signage better, 
they are more likely to prefer Digital Signage as a favorable advertising media as. 
Furthermore, they will be more interested in buying the product or services advertised on 
it.  
 
The last correlation listed in Table 4 comes up with an interesting observation. Media 
liking towards Digital Signage has a significant relationship with the buying interest of 
the audience while he/she is inside of the shop. But if he/she confronts Digital Signage 
outside the shop, these two variables have no significant correlation. That means, while 
outside the store, even if someone conceives Digital Signage as a preferred media, he/she 
is less likely to be moved to try any product/service advertised on Digital Media, whereas 
inside of the store the liking of the signage increases the probability that consumers will 
be interested in buying the promoted products. Again, we could not find much academic 
work on relationship between media liking and buying intention. These results suggest 
that studying this relationship more profoundly would be interesting.   
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CHAPTER 7: Conclusions 
 
The beginning section of this chapter deals with the suggestions about a better strategy 
for Digital Signage to increase effectiveness. Then we will look into the managerial 
implications of this study. It will be followed with the limitations that we had to face 
during the research work. The chapter will be concluded with recommendations on future 
research works related to our scope of study. 
 
 
7.1  Strategic Implications 
 
As explained in the Literature Review chapter, previous literature on outdoor media 
asserts that location is an important factor to maximize the effectiveness of an outdoor 
display like Digital Signage (reference). Our data and analysis further supports the 
importance of placing digital signage in appropriate locations. Three important 
measurement variables of effectiveness were found to be significantly different for the 
two locations of DS i.e. inside of the store and outside of the store. Hence, the placement 
of Digital Signage in terms of inside or outside of the store certainly has strategic 
implications for the distributors of the media as well as for media planners. Distributors 
control Digital Signage networks and communicate with the companies who promote 
their offers on Digital Signage and Media planners decide on the appropriate media mix 
for promotional campaigns. Besides placement, our study comes up with some other 
strategically important issues.  
 
Firstly we would like to investigate that when the DS is placed inside of a store, the 
medium is likely to enjoy more attention, recallability and likability than when it is 
placed outside of the store, for example beside a street. But it cannot be definitively said 
that digital Signage should always be placed inside of a store. Placing outside can also 
produce favorable outcomes in terms of buying interest if the distributor can apply some 
strategic decisions properly, as our study indicates. These strategic points are discussed 
elaborately below. 
 
The analysis chapter shows that there is no significant difference in terms of buying 
interest when the Digital signage is placed outside of the store. However, given the case 
that the DS is placed outside of the store, our analysis suggests that the distributors can 
still increase the effectiveness. At this point it is important to mention that this suggestion 
is actually referring to distributors that produce the advertisements themselves. When the 
DS is placed outside, consumers are more likely to be interested in purchasing the 
product if they are actually capable of recalling the displayed advertisements. Hence, the 
distributors should display those advertisements that are easier to remember and therefore 
offer a higher memorability rate outside of the store. To make the advertisements 
memorable, they can display advertisements with emotional appeal, as Mehta& Purvis 
(2006) suggested that advertisements with emotional appeal are more likely to be 
recalled. Another way for creating more memorable advertisements could – as already 
shown in the second chapter – for example be to use less text and therefore more pictures 
etc. The brands that have a high level of awareness can also be advertised outside of the 
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store. This suggestion is referring to the fact that – as shown in the Literature Review - 
recall has a positive relationship with brand awareness.    
 
Another point that is related to DS being placed outside of stores is the fact that negative 
reactions of the consumers can significantly decrease the buying interest of consumers. 
We only measured the negative reaction in terms of the speed of objects displayed and 
the way DS presents advertisements. So within our scope of research, the speed and the 
presentation of the advertisements displayed must be administered properly in order to 
avoid the audience to believe that the advertisements are moving too fast or are displayed 
in an annoying way. Distributors should investigate in detecting the proper span of time 
of each advertisement as well as the proper presentation method such as animation, color, 
use of text, image etc. Since the influence of negative reactions on the effectiveness of 
DS is much higher when it is placed outside of a store, strategic decisions to minimize 
any negative reactions offer a considerable possibility to influence the effectiveness of 
Digital Signage positively. 
 
Furthermore, we can see from our analysis that the rate of attention, recall and liking of 
the audience is greater for a DS when it is placed inside of a store. Strategic decisions can 
assist in transforming this advantage into a higher level of buying interest. Firstly, our 
analysis shows that the more the DS is liked by the audience as an advertising platform, 
the higher is the probability that they buy the promoted offers. Hence, the distributors 
should emphasize on finding ways to make the medium more likable. Our survey shows 
that outdoor is one of the least favored media. So, transforming Digital Signage into a 
favored medium can be challenging. A viable solution for this could include adding 
interactive features since people feel more engaged to interactive media. Creating 
emotional attachment could be another solution as ‘emotionally charged material, 
particularly if it is extreme and pleasant, tends to be remembered better than non-
emotional material’ (Pieters & de Klerk-Warmerdam, 1996, p. 106). 
 
Finally, the analysis part comes up with an interesting observation about the last variable 
- buying interest. Our survey suggests that there is no significant difference in buying 
interest of consumers whether the DS is placed inside or outside of a store. Further 
analysis of individual communication constructs reveals that the general attitude of the 
audience towards advertising in terms of audience preference and ad liking, is almost 
similar on the two locations. Thus we can comprehend that the general attitude of the 
audience is strongly influencing consumer’s buying interest. So, the distributors must 
emphasize on the content, design and presentation of every advertisement. Regardless of 
the location, the advertisements displayed play a very important role on influencing 
consumers’ buying decision. 
 
 
7.2 Managerial Implications 
 
At this point it is important to mention that the suggestions that are made in this section 
are valid within the scope in which this study is conducted. That means that managers 
need to take into consideration that this is a limited study in terms of sample size, 
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geographical scope and statistical analysis. If we reached a larger sample compounding 
respondents from different parts of the world, the outcomes might differ in terms of the 
variables to measure effectiveness. We could also be able to apply more sophisticated 
statistical tools and thus provide a more profound and valid analysis. However, inside of 
the scope of this study the following managerial implications can be provided. 
 
As presented in the strategic section of this chapter Digital Signage reaches a higher level 
of effectiveness when it is placed inside of a store. This interpretation is caused by the 
facts that the variables of ‘Attention’, ‘Recall’ and ‘Medium Liking’ reach higher mean 
ratings when they are placed inside of a location. For managers that means that they 
should aim at promoting their products/events/shops etc. at those locations where the 
signage is placed inside of stores. Our observations have shown that different displays 
show different advertisements, that means that managers can choose at which location 
they would like their goods to be promoted. 
 
Furthermore, managers should care about the audience that is present at the stores at 
which their advertisements are shown. For example, managers who have young 
consumers should preferably use the digital signage placed on stores that attract a young 
audience. The empirical chapter has shown that age is connected to income and the 
analysis chapter has shown that consumers with a higher income tend to show a higher 
buying interest. In addition, ad liking and audience perception can be interpreted to be the 
major determinants that have an influence on buying interest. That means that managers 
should firstly identify the audience of the store in or outside of which their 
advertisements are distributed and create their advertisements corresponding to the 
present audience. Taking the example of a young audience again, managers should be 
aware of the fact that young consumers have a low income level and therefore probably 
tend to buy products that are affordable for them. Accordingly, managers should create 
their ads based on products that are affordable for their audience. To sum it up, managers 
should firstly decide what products they would like to promote and secondly estimate for 
which income level their products are affordable. The third step is to identify the age 
level that corresponds to the identified income level followed by the fourth step at which 
locations should be found that have a main audience that fits to the targeted age level. 
Finally, those locations with the fitting audience should be chosen that place the Digital 
Signage inside of their store. This process is important to raise the variable of 'ad liking' 
and accordingly the variable of 'buying interest. This way managers can reach a top level 
of effectiveness connected to the medium of DS. 
 
Next, we would like to investigate that managers should be aware of the ability of Digital 
Signage to cut through the advertising clutter. As mentioned in the first and the second 
chapter, advertising clutter is a considerable problem with which marketers, as well as the 
advertisement industry and managers have to deal. However, the results of our survey 
lead to the interpretation that Digital Signage has the ability to cut through this clutter. As 
shown in the empirical chapter, the considerable amount of 64% of the consumers inside 
of stores answered the question ‘Have you noticed the DS right now?’ with a ‘Yes’. For 
consumers outside of stores this percentage is 26. As the correlations in the analysis 
chapter emphasize, under the condition that consumers pay attention to the DS, the 
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shown advertisements can be registered and memorized by consumers, even if a place is 
perceived to be noisy. That means that Digital Signage has not only the ability to cut 
through the advertisement clutter, but also enables consumers to recall the advertisements 
shown at an appropriate level regardless of its environment. Managers should be aware of 
this advantage over other outdoor advertisement platforms and therefore consider DS as 
an appropriate means to promote their offers. 
 
Another implication for managers is that they should consider the task of distributing 
their advertisements on in-store locations that are geographically close to the stores at 
which they sell their products. The analysis chapter shows that consumers who pay 
attention to DS-mediums placed inside of stores show a higher interest to purchase the 
offers in the future than consumers who are confronted with the medium outside of 
stores. In order to increase or to maintain consumers’ interest it is recommendable to 
support consumers to actually take the step of buying the offers by providing the 
possibility to reach the store without much effort. Nevertheless, as already mentioned this 
implication is only valid for managers who promote their products inside of stores. 
 
Finally, we would again like to investigate the fact that a festivity took place while we 
collected the data and that therefore the noise level of Umeå was higher than it usually is. 
Therefore these implications are especially valid for managers who are operating in big 
cities in which such a noise level is a part of normal conditions 
 
 
7.3 Limitations  
 
Our study has several limitations, a few of that were unavoidable due to the circumstance 
and scope and a few that could have been avoided.  
 
First of all, our questionnaire includes one directional question. In question 6, we asked 
the respondents to scale their agreement with the statement ‘I think I have too many 
advertisement messages around me’. Later we realized that this question actually 
provokes the respondent to strongly agree with the statement. Again, in question 10, we 
asked the respondents to scale their perception about the location in terms of being 
‘Calm’ and ‘Noisy’. The respondents perceived these two terms as being exactly 
opposite. These two questions certainly impacted the outcome to some extent. 
 
Our sample size for each location is 50. Because of this relatively small size some upper 
level statistical tools cannot be applied on our data during the analysis phase.  
 
We collected our data in a very noisy environment as the cultural festival of Umeå was 
taking place on the same day. It limited our study in two ways- firstly, the perception of 
the respondents about noise was quite high and secondly, some respondents did not fill 
up the questionnaire attentively. As a result of the noise level being higher than usually, 
the distraction factor was also higher than usually. When people get distracted, it is likely 
that they do not fill up the questionnaire properly. It was indeed reflected in question no. 
7 where we asked the respondents to rank five advertising media according to their 
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preference. We had to mark a few responses of this question as invalid as some 
respondents only marked one or two media. We believe such invalid responses are related 
with the aforementioned distraction factor. 
 
Besides the issues of data collection, we faced some problems during the construction of 
the theoretical framework. As there is no available model for measuring media-specific 
advertising, more precisely, no model for measuring effectiveness of any outdoor 
medium, we had to modify an existing model that measures the effectiveness of 
individual advertisement. However, this model is very flexible and can be modified for 
any particular situation (Mehta, 1994, p. 72). Still, the choice of the intermediate 
measurement variables can be debated.  
 
 
7.4 Recommendations for Future Research 
 
Digital signage has the possibility to be flourished as one of the most important outdoor 
media in near future. We believe that this new medium of advertising is gradually 
receiving more attention from academics. Our study indicates several directions for future 
research works.  
 
First of all, we felt the absence of a properly researched and executed model that can 
measure the effectiveness of Digital Signage as a new media. To construct a proper 
model, it is necessary to identify the most reliable intermediate effectiveness measures. 
Since the nature and characteristics of the medium have a profound impact on the 
consumers, a proven intermediate variable for measuring print advertisement may not be 
relevant at all for outdoor advertising. Thus, finding the appropriate measures for 
effectiveness of DS advertising can be another challenge for the researchers. 
 
Our study sheds some light on the effect of placement on the effectiveness of Digital 
Signage. The effectiveness can be influenced by several other factors such as content of 
advertisement, sequence of advertisement, interactivity, size, color and visibility of the 
display. Future research work can aim at measuring the impact of such factors.  
 
Furthermore, our study suggests that recall and media liking have a statistically 
significant impact on buying interest of the consumers. So, the ways to increase the recall 
rate of the audience as well as the preference towards digital signage can be another area 
of research.  
 
Research on Digital Signage from consumer’s point of view is also immensely important. 
Researchers can focus on how consumers perceive the advertisements displayed and how 
to engage the consumers more with this medium. Especially in this age when internet is 
evolving to be a greatly engaging advertising medium, consumer involvement is crucial 
for the success of any media.  
 
Last but not least, as digital signage is the result of technological improvement, there are 
still many ways to improve it further. It can be uniquely interactive or can integrate useful 
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services for public such as mapping or information providing. We believe digital signage 
can reach more consumers and become more effective in this way. But future research 
works are required to find out the best approach towards interactivity and information 
utility service providing.  
 
On a concluding note, we would like to assert the growing importance of Digital Signage 
again. We believe it will grow more in terms of advertising expenditure and exposure in 
the coming years. Realizing the potential of Digital Signage, the international advertising 
magazine Adweek termed Digital Signage as ‘Billboard 2.0’.  As our research suggests 
that locating Digital signage inside and outside of the store can be an important 
determinant for the expected outcome, we strongly believe it is possible to find out many 
ways to increase the effectiveness of Digital Signage. With implications of such findings 
Digital Signage can be a very important advertising medium for both the companies and 
the consumers. 
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APPENDIX 1: Questionnaire 
 
Questionnaire 
 
Location code #         Survey # 
(This questionnaire will be used for the purpose of thesis writing under Umea University. 
No personal information will be used for commercial purposes. It would take roughly 5 
minutes to finish. Thank you for your cooperation.) 
1. Age: … 
� Below 20 � 20-30 � 31-40 � 41-50 � 51-60 � Over 60 
2. Gender: 
� Male � Female 
3. Average Income per month (in SEK) 
� Less than 5000  � 5000 – 15.000 � 15.000 – 25.000   
�  25.000 – 35.000     � More than 35.000 
4. I perceive advertisements as… 

a) Useful 
Totally Agree       Totally Disagree 
         1  2 3 4   5 

b) Disturbing 
Totally Agree       Totally Disagree 
         1  2 3 4   5 

5. I pay attention to the advertisement messages around me… 
   Always             Never 
         1  2 3 4   5 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
6. I think that I have too many advertisement messages around me. 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
 
 
7. Rank the following advertising media according to your level of preference. (Rank 
from 1 to 5, 1 for most preferable and 5 for least preferable) 
…. TV (TV commercials) 
…. Print (Newspaper, magazine) 
…. Internet (online ad, banner) 
…. Outdoor (Billboard, Poster) 
…. DM (Reklam) 
8. Have you noticed the Digital Signage right now?  
� Yes   � No 
9. Have you consciously noticed the digital signage ever before? 
� Yes   � No 
10. I perceive this place as…  
a) Calm 
Totally Agree       Totally Disagree 
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         1  2 3 4   5 
b) Noisy 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
11. The messages shown on Digital Signage are easy to remember. 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
Please, look at the Digital Signage for 30 seconds. Then answer the following 3 question 
after finishing all the other questions. Now skip to question number 15: 
12. I can remember at least one of the messages/ offers that were shown on DS. 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
13. I can remember the colors that were used in the advertisements I have seen. 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
 
 
14. I can remember the way that the different parts of the advertisement moved. 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
15. I perceive the advertisement shown on digital signage as: 

a)  Entertaining 
Totally Agree       Totally Disagree 
         1  2 3 4   5 

b) Informative 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
16. I like the following features of Digital Signage advertisements 

a) Motion     
 Totally Agree       Totally Disagree 
         1  2 3 4   5 

b) Multiple ads in single display  
 Totally Agree       Totally Disagree 
         1  2 3 4   5 

c)  Color 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
17. I think the advertisements shown on Digital Signage move too fast. 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
18. I think Digital Signage shows advertisements in an annoying way. 
Totally Agree       Totally Disagree 
         1  2 3 4   5 
19.  As an advertisement medium Digital Signage is…. 

a) Engaging 
Totally Agree       Totally Disagree 
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         1  2 3 4   5 
 

 
b)   Likable 

Totally Agree       Totally Disagree 
         1  2 3 4   5 
20. The ads that I have seen on Digital Signage influence me to visit the promoted place/ 
shop/ restaurant in the future.  
Totally Agree       Totally Disagree 
         1  2 3 4   5 
21. The ads that I have seen made me actually buy the product/offer 
Totally Agree       Totally Disagree 
         1  2 3 4   5 

 
Thank you for your time! 

 
Tack så mycket! 
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