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Foreword


For decades, the TV was the central screen in households to view audio-visual information, entertainment and advertising. However, new portable devices such as smartphones and tablet PCs have started to compete with the TV for a consumer’s attention at home. Multi-screen behavior denotes consumers simultaneously using mobile digital devices for entertainment and information purposes while watching TV. This change in behavior is fundamentally altering the media industry. Shifting consumer attention not only affects media companies’ audience-based business models, but enables new media companies to successfully enter the market (e.g., Netflix and Prime Video). Related, it is important for advertisers to understand how multi-screen behavior affects media usage and the effectiveness of advertising.


The effects of a simultaneous use of multiple screens on consumers have, however, not sufficiently been studied yet, and potentially conflicting effects are at play: On the one hand, multiple screens can provide additional exposure and information to consumers, e. g., by consuming TV program-related information on a mobile device or viewing advertisements on several devices. On the other hand, consumers may be overwhelmed by the information on multiple screens and thus their attention and information recall diminish.


Lena Hoeck’s dissertation aims at analyzing the implications of multi-screening on consumer media usage behavior and advertising effectiveness. Further, the dissertation aims at identifying moderators on the effectiveness of multi-screen advertising that enable implications for the design of such advertising campaigns. The dissertation pursues these objectives with a combination of a systematic literature review as well as several empirical studies. In two empirical studies using large-scale panel data of TV viewing, website and app usage data, Lena Hoeck can quantify time-specific effects of first and second screen advertising. Further, two novel online experiments identify the effects of different advertising designs as moderators of multi-screen advertising effectiveness.


Lena Hoeck’s dissertation is an important contribution to the theory and practice of multi-screen advertising. She successfully combines complementary methodological approaches in her studies. I wish that advertising research and practice will benefit from the insights of this dissertation.


Munich, September 2019


Martin Spann
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I Introduction


1 Motivation and Objective


For more than a decade, the spread and usage of mobile screen-based devices have been steeply increasing. In 2007, when Apple launched the first generation of the iPhone, the smartphone penetration rate in the United States (US) was around 10 % (Apple 2007; OECD 2012). Today, the penetration rate exceeds 80 % in nearly all developed countries (Deloitte 2017).


In addition, the proliferation of different types of mobile screen-based devices, such as tablets, e-readers, and screen-based wearable devices (e.g., Apple Watch), has increased (eMarketer 2019; Pew Research Center 2018). Traditional screen-based devices such as the television (TV) have been merged with Internet technologies.


Screen-based devices have emerged as companions in almost every context throughout consumers’ daily routines, including media usage, shopping, and productivity. Furthermore, commercial studies show that most consumers own and use multiple screen-based devices. For example, consumers in the US own 4.1 connected devices, on average (Google Consumer Barometer 2017; Hwong 2017). As a result, the usage of different screen-based devices often overlaps. Consumers frequently use multiple screen-based devices in parallel, switching back and forth between them (Chaffey 2018; de Haan et al. 2018; Leone 2013; Xu et al. 2017). For instance, 81 % of consumers regularly use another screen-based device while watching TV (Interactive Advertising Bureau 2017).


An industry particularly affected by this increasing use of screen-based devices is the media industry (PwC 2017). Digital technologies, including screen-based devices, have changed the way consumers use media. For instance, consumption of motion-picture media content shifted from linear TV viewing to online viewing of media via streaming services, video platforms, and social media platforms (Grossman 2016; Hess and Constantiou 2018; Kleiner Perkins 2018; Nielsen 2018a). Moreover, online media usage is largely fueled by the usage of mobile screen-based devices, such as smartphones, and specifically by mobile application (app) usage (eMarketer 2016) and the portability of such mobile screen-based devices gives consumers a wide range of choices regarding when and how to use online media (Nielsen 2018b).


In summary, the prevalence of screen-based, and most importantly, mobile, devices has changed the way media are used. These changes in consumer behavior pose numerous challenges for media companies. First, consumers’ increasing use of online media through screen-based devices has led to low barriers for new entrants (e.g., streaming services), which compete with incumbents firms’ traditional media, such as TV (Hess 2014). In return, incumbent firms have started to provide online media content. For example many TV broadcasters have established on-demand video platforms and mobile applications, which can be used independently or in conjunction with a TV. Second, the interaction of the various screen-based devices is another challenge. As a consequence of the increasing use of screen-based devices, and the abundance of online and traditional media content, it has become relevant to examine how different media and screen-based devices influence each other.


Previous researchers have been interested in determining whether traditional and online media and different screen-based devices serve as substitutes (e.g., because they fulfill the same consumer needs) or as complements (e.g., by contributing to different consumer needs; Ghose, Han, and Xu 2013; Kink and Hess 2008; Lee and Lee 2015). In addition, researchers have examined spillover effects between media; that is, the use of one media platform can reinforce the use of another (Gong et al. 2017; Seiler, Yao, and Wang 2017).


The interaction of different screen-based devices becomes particularly relevant in the simultaneous use of media across multiple screen-based devices. Prior research showed that the simultaneous use of media on multiple screen-based devices can increase consumers’ engagement with the media (Choi and Jung 2016; Larkin and Fink 2016). However, previous researchers have also shown evidence of potential negative consequences of simultaneous multi-screen behavior. For instance, the simultaneous use of multiple screen-based devices can decrease attention to media and lead to lower processing of media content due to the brain’s limited cognitive capacities (Kahnemann 1973; Lang 2000). Consequently, simultaneous multi-screen behavior can decrease media outcomes, and more importantly, decrease the effectiveness of advertising placed on the media. As most media markets are financed to a large extent by advertising, multi-screen behavior poses a potential threat to the media industry’s business model (Mitchell 2014; Schweidel and Kent 2010).


In general, the measurement of media spillovers of sequential and simultaneous multi-screen behavior is a major challenge for practice and research. As media usage has become increasingly fragmented, so has to consumer tracking. Due to distributed, separate content management tools and tracking technologies, precise quantification of the interaction and of the spillover effects across devices and media is difficult (Leone 2013; Madden and Zisser 2017).


This cumulative dissertation deals with the challenges of multi-screen behavior mentioned above. The key objective is to provide insights into the implications of multi-screen behavior for the media industry. More specifically, we analyze the effect of multi-screen behavior on media usage behavior and on the effectiveness of advertising placed in different media. We study how consumers’ interaction with different screen-based devices influences substantive consumer behavior and conduct empirical analyses to quantify the effect. In addition, we examine the factors that drive and moderate these effects.


2 Contribution of the Dissertation


The results of this dissertation contribute to previous research by (1) leading to a better understanding of the behavioral outcomes of multi-screen behavior, (2) providing knowledge about the mediation and moderation effects of multi-screen outcomes on media usage and advertising effectiveness, and (3) applying novel research methodologies that contribute to the understanding of multi-screen behavior at the individual level and in a more natural research setting.


First, this dissertation contributes to the existing body of research on the outcomes of multi-screen behavior by measuring consumers’ actual substantive behavioral consequences. Numerous studies have focused on the effect of multi-screen behavior on cognitive outcomes (e.g., memory of media) and on affective outcomes (e.g., enjoyment of media). However, little research has focused on the effect of multi-screen behavior on behavioral outcomes, such as actual media usage behavior (e.g., TV viewing). We rely on unique, large-scale datasets that enable us to observe consumer behavior at the individual level and to show the outcomes of the interaction of media on different screen-based devices on consumer behavior.


Second, this dissertation adds to previous work by providing insights into the mediators and moderators of outcomes of multi-screen behavior. In this dissertation, we use various theoretical concepts to examine mediators which explain consumers’ multi-screen behavior. In the empirical datasets, we provide evidence that supports the existence of these mediators. Furthermore, we provide insights into various moderators that influence consumers’ multi-screen behavior and its outcomes. We contribute to the existing literature by compiling a comprehensive overview of these moderators. Moreover, we apply these theoretical findings and evaluate a subset of moderators in different empirical contexts.


Finally, this dissertation makes a methodological contribution to the previous literature. First, we develop an experimental research design that allows us to test the effects of consumers’ multi-screen behavior by enabling consumers to interact with two different actual devices in a more natural setting than in a laboratory (lab). Despite the various advantages, lab experiments, by definition, aim to minimize external influences and distractions. However, they can potentially misestimate the influence of multi-screen behavior and outcomes in real-life settings (Rubenking 2017). Therefore, we let consumers interact with their own devices, allowing us to generalize the findings to actual consumer behavior in practice. Second, we propose and apply a matching technique to combine data on usage of media on different screen-based devices. Measuring individual consumer behavior on multiple screen-based devices, especially across traditional (e.g., TV) and online media (e.g., websites), has been a challenge for researchers. Thus, this data-matching approach provides a promising approach for researchers to analyze consumer behavior across media and screen-based devices.


3 Structure of the Dissertation and Summary of Articles


This cumulative dissertation contains four articles, complemented by an introduction and an overall conclusion, as depicted in figure 1. The first article builds the foundation for this dissertation by providing a comprehensive literature overview of the driving factors of media multi-screen behavior and outcomes. Then, three empirical articles provide a better understanding of the outcomes of multi-screen behavior on media usage and advertising effectiveness.


Figure 1: Structure of the Dissertation
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Next, we briefly present each of the articles’ key focus and objectives, as well as the data and methods used in each article, as described in table 1. At the end of this section, we provide the articles’ abstracts.


The first article builds the theoretical foundation of this dissertation. The article’s key objective is to give a multidisciplinary overview of the driving factors of multi-screen behavior and outcomes. We conduct a systematic literature review and identify 64 research articles. We then cluster the findings into different categories of driving factors.


The second and third articles are based on the same datasets provided by a large European media company. In both articles, we use the same datasets on TV viewing behavior, as well as data on website and mobile app visits. In both articles, we employ Mahalanobis distance matching to match observations from the different datasets before we perform statistical analyses. However, the focus of the two articles differs, and therefore, we use different parts of the datasets. In addition, we use different econometric models to analyze the data in the articles.


The second article analyzes the influence of sequential multi-screen behavior on TV viewing. Thus, we use the part of the dataset that contains multi-screen behavior before TV show viewing. We use a binary panel logit regression model with fixed effects to estimate the effect of multi-screen behavior on media usage behavior.


In contrast, the third article focuses on simultaneous multi-screen behavior. Thus, we extract the parts of the datasets that contain multi-screen behavior while consumers watch TV shows. Moreover, in this article, we are interested in the bidirectional relationship of simultaneous multi-screen behavior and TV viewing. Consequently, we use a three-stage-least-square simultaneous equation system.


Finally, the fourth article focuses on the outcomes of simultaneous multi-screen behavior on advertising. The article’s objective is to measure advertising effectiveness in multi-screen contexts. To this end, we conduct two online experiments on the Amazon Mechanical Turk platform.


Table 1: Overview of Articles





	Article

	
Article 1


Media Multi-Screen Behavior and Outcomes: A Systematic Literature Review

	
Article 2


The Effects of First and Second Screen Marketing on TV Viewing Activity

	
Article 3


The Effect of Hedonic Information Systems on Media Usage

	
Article 4


An Experimental Analysis of the Effectiveness of Multi-Screen Advertising





	Focus

	Theoretical Foundation

	Media Usage

	Media Usage

	Advertising Effectiveness





	Multiscreening

	Simultaneous

	Sequential

	Simultaneous

	Simultaneous





	Objective

	Multidisciplinary review of the factors that drive multi-screen behavior and outcomes

	Analysis of the role of multi-screen behavior as a marketing channel for traditional media

	Study of the simultaneous and bidirectional effect of multi-screen behavior and media usage

	Analysis of advertising effectiveness and moderation effects in multi-screen contexts





	Data

	Scientific articles published in 21 different journals and conference papers


(N=64 articles)

	Observational data on TV viewing behavior, and mobile app and website usage


(N=60,725)

	Observational data on TV viewing behavior, and mobile app and website usage


(N=220,850)

	Experimental data from two studies on the Amazon Mechanical Turk platform


(N=257 and N=332)





	Method

	Systematic literature review

	Binary panel logit regression with fixed effects, Mahalanobis distance matching

	Three-stage-least-square simultaneous regression, Mahalanobis distance matching

	Two online experiments





	Key findings

	Most papers are published in psychology and communication journals; very few field studies, context-related factors explain behavior, content-related factors explain outcomes, little research on screen-related factors

	Multi-screen behavior (mobile app and website) prior to TV viewing is negatively associated with TV viewing behavior

	Positive, bidirectional effect of simultaneous multi-screen behavior (mobile app and website) and media usage (TV viewing)

	Joint multi-screen advertising positively moderates the negative effect of multi-screening on advertising effectiveness







Article 1: Drivers of Media Multi-Screen Behavior and Outcomes: A Systematic Literature Review


Media multi-screening describes the simultaneous use of media on multiple screen-based devices and is a wide-spread phenomenon. Extant research has been published on the topic of media multi-screening. However, prior literature has focused on factors that either drive media multi-screen behavior or outcomes. No prior work has studied which factors simultaneously drive both media multi-screen behavior and outcomes. Thus, the goal of this paper is to bridge the two research streams and to identify, classify, and compare the driving factors of multi-screen behavior and outcomes. To this end, we conduct a systematic literature review. We follow a multidisciplinary approach including research articles from various disciplines, such as marketing, information systems, psychology, and communication studies. Our final sample contains 64 publications from high impact journals and conference proceedings. Subsequently, we structure the findings on the driving factors of media multi-screen behavior and outcomes into four main categories of factors: consumer-related, context-related, content-related and screen-related. Based on our analysis, we outline directions for future research.


Article 2: The Effects of First and Second Screen Marketing on TV Viewing Activity


One of the core challenges in the media industry is attracting audiences. To this end, publishers, such as TV broadcasters, spend significant resources on advertising their contents on TV and in digital channels. Among others, they are trying to leverage the growing use of additional screen-based devices (second screens) in conjunction with the television, the first screen. This paper empirically studies the effectiveness of first screen and second screen as marketing channels on TV viewing activity. We use unique large-scale observational datasets on TV viewing behavior and on exposure to marketing channels from a major European media company. The results show that viewers’ exposure to first screen marketing positively influences show viewing likelihood whereas exposure to second screen marketing can decrease show viewing likelihood. We discuss the mechanisms of these effects, and outline implications for marketing planning in the media industry.


Article 3: The Effect of Hedonic Information Systems on Media Usage


Consumers increasingly use hedonic information systems (IS) on multiple devices and in different media. For instance, consumers use hedonic IS, such as TV-related websites and mobile applications concurrently to traditional media usage, e. g., TV viewing. Prior literature on hedonic IS has shown that using hedonic IS can increase the flow and immersiveness of experiences. Hence, we draw on the concept of flow to study the interaction of hedonic IS and traditional media usage. We conduct an empirical study using large-scale observational datasets from a European media company. We estimate a simultaneous equation system and find evidence for a positive and bidirectional relationship: First, hedonic IS usage increases media usage and second, media usage also increases hedonic IS usage.


Article 4: An Experimental Analysis of the Effectiveness of Multi-Screen Advertising


Multi-screening refers to consumers’ simultaneous usage of multiple screen-based devices. Prior research has shown that simultaneous multi-screening distracts consumers and hinders cognitive processing. In this paper, we evaluate whether and how simultaneous multi-screening can harm advertising effectiveness. Moreover, we test under which conditions an additional mobile advertising impression can moderate the effect of multi-screening on advertising effectiveness. We test the impact of multi-screening via different screen-based devices in two experiments. We find that multi-screening decreases advertising effectiveness and show that an additional mobile advertising impression of the same brand can attenuate the effect, but only when the additional mobile advertisement does not lead to high levels of distraction from the desktop advertisement.
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