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ABSTRACT
As we race towards a more data-intensive future, at the hands of algorithms, 
most of what we see, hear, or read, is mediated by corporations that do not 
incorporate journalistic values in their personalization mechanisms of 
distribution. Simultaneously, these same corporations have also cutted into the 
profitability of most media companies (e.g. Google and Facebook), everywhere, 
by controlling the bulk of advertising market, slowly but steadily. Both activities, 
control over the flow of information and over advertising revenue streams, are 
based on a constant monitoring of the behaviours of users. In this context, our 
dissertation intends to contribute to an improved awareness of the journalism 
field about the benefits, and the risks, of an era based on a constant monitoring 
of users behaviors. 
Drawing upon an review of literature, our research aims to advance the extant 
perception of technological-neutrality of algorithmic-driven distribution. We 
expose how these corporations have an inherent biased, non-transparent, 
unaccountable, control over the flow of information, thus offering a redefinition 
of the concept of gatekeeping. Furthermore, we approach wearable 
technologies as a new type of activity monitor and scrutinize the ways that it 
can, potentially, further interfere with the dynamics of personalization. 
In this context, we provide primarily an important descriptive, yet focused, 
insight into the practice and commercial use of physiological data. Accordingly, 
we broadly review theories that shed a light as to what can effectively be 
inferred regarding attention, emotion, and memory, by conducting methods of 
measuring physiological arousal. Our empirical study, which to our knowledge 
has not been undertaken elsewhere, provides a replicable methodology for 
scholars and organizations to build upon. In addition, based on our findings, we 
offer a set of proposals for the media ecosystem to be more informed about 
how the use of physiological data can open revenue and funding opportunities. 
Simultaneously, we provide journalists with some suggestions that we find 
relevant, according to the process of this work, about the aspects which need 
closer attention when attempting to understand the implications of behavioral 
monitoring we here define. 
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RESUMO 

À medida que avançamos para um futuro intensamente dependente de dados e 
do produto de algoritmos, a maior parte do que vemos, ouvimos, ou lemos é 
mediado por entidades corporativas (e.g. Google e Facebook) que não 
contemplam valores jornalísticos nos mecanismos personalizados de 
distribuição de informação. Simultaneamente, ao adquirirem controlo sobre o 
Mercado publicitário, devagar, mas eficazmente, estas mesmas entidades 
corporativas diminuem drasticamente o valor lucrativo da maioria das empresas 
de media. Tanto o controlo do fluxo de informação como a capitalização dos 
lucros provenientes da publicidade são possibilitados por uma constante 
monitorização do comportamento dos utilizadores. Neste contexto, a presente 
dissertação tem como propósito contribuir para a consciencialização do campo 
jornalístico acerca dos benefícios e dos riscos atraídos por uma era assente 
nesse processo de monitorização, e no que diz respeito ao consumo de 
informação.   
Com base numa revisão de literatura, esta investigação pretende clarificar a 
presente percepção da neutralidade tecnológica da distribuição de notícias 
dirigida por algoritmos. Expomos como as grandes multinacionais impõem um 
controlo sobre o fluxo de informação que é inerentemente enviesado e não-
transparente, e que cuja opacidade não pode ser quantificável. Mais ainda, 
abordamos as tecnologias wearable como um novo tipo de ferramentas para 
monitorizar e escrutinar o comportamento do utilizador, oferecendo novas 
formas de, potencialmente, interferir com as dinâmicas de distribuição 
personalizada.    

Assim, providenciamos um referencial descritivo inicial, focado na prática e uso 
comercial de dados fisiológicos. Neste seguimento, expomos as teorias que 
iluminam o que pode ser efetivamente inferido em relação à atenção, emoção e 
memória dos utilizadores, através de métodos de quantificação da activação 
fisiológica. O estudo empírico aqui delineado, que não conhecemos ter sido 
conduzido anteriormente, providencia uma metodologia de carácter replicável 
que pode ser futuramente explorada, tanto em contexto académico como 
empresarial. Mais ainda, com base nos resultados encontrados, oferecemos 
um conjunto de propostas que informam o ecossistema dos média de como o 
uso de dados fisiológicos pode abrir caminho a novas fontes lucrativas e a 
novas formas de financiamento. Simultaneamente, sugerimos aos jornalistas 
um outro conjunto de propostas que nos parecem valorizáveis acerca de 
aspectos que carecem de uma atenção mais especializada para a 
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compreensão das implicações da monitorização comportamental que aqui 
definimos.  

Palavras Chave: Jornalismo, Dados, Personalização, Psicofisiologia  
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1. Introduction

Journalism in all of its meanings ranges from social purpose (e.g. watchdog), to 

core values that underline its professional practice (e.g. ethics and professional 

standards), to the functional processes the field conducts to produce news (e.g 

research, fact checking) (Diakopoulos, 2010). Thus, innovation within this field 

can happen within and across these meanings, but in this dissertation, it is 

important to establish right at the beginning that we will explore functional 

processes. In particular, we will devote our efforts to the process of 

disseminating news and public opinion formation. Our intent is to lay a 

foundation of literature upon which professionals and scholars can better 

understand the impartial systems that mediate the journalistic purpose of 

providing “citizens with the information they need to make the best possible 

decisions about their lives, their communities, their societies, and their 

governments” . Therefore, quality of journalism is not discussed during this 1

dissertation. Instead, we argue that, no matter the quality of news, by losing 

control over distribution, journalism ability to empower the informed is under 

siege. 

In this context, a clear understanding of the digitized interconnected-medium is 

paramount. However, this should not be seen as an attempt to establish a new 

technological driven standard for journalism. As Giles (2001) argued, 

“the important standards in journalism tomorrow will be the same core 

values of today and yesterday. No matter what the technology, 

journalism will involve monitoring those in power; researching a topic 

so as to ask probing questions; gathering information and identifying 

to consumers, as much as possible, where it came from; examining 

critical documents, and verifying what sources reveal.” (p.4) 

based on the research and teachings of the Committee of Concerned Journalists, The 1

American Press Institute created a guide that established what are the journalism essentials. 
https://www.americanpressinstitute.org/journalism-essentials/what-is-journalism/purpose-
journalism/



This dissertation launches into providing an historical contextualization of how 

what started as a proposal for a digitized collaborative-work-environment 

expanded into a worldwide web of information, people and services. The advent 

of this first free for all mass medium (King, 2010) has offered “unprecedented 

practical means of access, process, share, combine, organized and reuse vast 

amounts of information” (Iemma, 2012, p. 3). The proportion of this change is 

unimaginable and the numbers of its penetration are astounding – every minute 

300 hours of new content is uploaded to YouTube, and every day we generate 

500 million tweets, share 70 million photos on Instagram, and watch 4 billion 

videos on Facebook (Grossman, 2015); there are approximately 3 billion 

Internet users in the world, and 3.6 billion people use a mobile phone, which 

accounts for roughly half of the world’s population (Williams, 2015). In this 

context, with more and more people and services embracing the ubiquitous 

digital network, the amount of stimulus competing for our attention is also likely 

to further increase. With this cacophony of signals, platforms and services 

competing for our scarce attention (Carr, 2010), the currency in our times is the 

currency of attention (Goldhaber, 1997) and increasingly our emotions are the 

gatekeepers of attention (Fuller, 2010a; 2010b; 2010c) 

Although the journalism industry was one of the first industries to adopt the new 

medium, as the web evolved – its characteristics and human use – the 

responses by the journalism industry to the new paradigms have been neither 

well-informed nor well-timed. In the midst of all these changes, slowly but 

steadily, the evolution of the web has slashed the profitability of most 

newspapers, everywhere (Langeveld, 2009). The active audience has since 

adopted non-journalist platforms as their preferred intermediary for receiving 

information, and advertisers migrated to more effective systems to reach 

potential customers. Revenues from printed newspapers continue to decrease. 

Home-pages have lost its appeal to attract users. Newsrooms keep getting 

smaller. Journalists are constantly forced to learn new skills and competences. 

Consequently, for the greater part of the last 25 years, the tale between 

journalism and the new medium has been be described as a “tale of 

disruption” (Huey, Nisenholtz & Sagan, 2013).  
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In chapter 3 we focus on how the digitization of just about everything brought 

about a mass explosion of data – the digital data created, replicated and 

consumed per year is expected to grow to 40,000 exabytes by 2020, doubling in 

roughly two years – amounting to over 5,200 gigabytes per person on the planet 

(McLellan, 2014). Furthermore, we offer insights of how manipulating large and 

complex datasets offers the possibility of identifying previously impossible levels 

of insights, granularity of analysis, and relationships between elements in the 

dataset (Bertot, Lee, Hwang, & Choi, 2012). In light of this, in what has been 

coined as a new industrial revolution (Schwab, 2015a; 2015b), data are 

addressed as the exhaust pipe of progress (Schneier, 2015). As this datafication 

continues to expand, new challenges arise. Challenges that not only enhance 

the financial pressure of an already economically constraint journalism industry, 

but also, undermine the journalistic process of distributing information and its 

role in public opinion formation. 

In this context, we discuss how, in an information environment where reliable 

content is still being produced by the field of journalism, at the hands of 

algorithms, power over distribution and authority over public opinion formation is 

controlled by companies (e.g. Google and Facebook) who do not necessary feel 

the need to do anything else but satisfy their shareholders needs (Gillespie, 

2014; Diakopoulos, 2015; DeVito, 2016; Manjoo, 2017). We live in an era of 

new cultural gatekeepers (Somaiya, 2014), where, more often than not, when 

accessing the web, we are engaging with the dynamics of personalization, in 

which algorithms designed to predict our needs and desires are playing an 

evermore important role in controlling how information flows (Butcher, 2012; 

Latzer et al., 2014). Furthermore, this automated process of filtering information 

is opaque, solely based on a datafication of human behavior (Anderson, 2011) 

and actively engages in diminishing the variety of information available to the 

user (Lee, 2016). Simultaneously, in the economics of data, the users are no 

longer the customers, they are the product, and companies, such as Google 

and Facebook have, for the last 10 years, positioned themselves as market-

makers ( Latzer, Hollnbuchner, Just, & Saurwein, 2014; Taplin, 2017).  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In order to proceed towards a clarification of how personalization exerts power 

and control over the flow of information, some important concepts must be 

address: 

1. the fundamental forces driving progress in our era (Brynjolfsson & 

McAfee, 2014). 

2. the effects the new era of automation has on the labour force 

(Frey & Osborne, 2013). 

3. the economical value of constantly monitoring and harvesting the 

individual footprint of the users (Schneier, 2015). 

4. the inner-workings of automated-distribution, its scope (Latzer, 

Hollnbuchner, Just and Saurwein, 2014), bias (DeVito, 2016), control 

(Just & Latzer, 2016), transparency (Gillespie, 2012), relevance 

(Gillespie, 2014) and accountability (Diakopoulos, 2015). 

5. the feudal relationship between the new gatekeepers and the 

users (Schneier, 2015). 

6. how personalization is willingly capitalizing on the filter bubble 

(Hosanagar, 2016). 

7. how personalization can labor towards a distortion of the real 

(Latzer et al., 2014). 

8. although machines have far surpassed human tactical acuity, how 

more human oversight and strategic guidance is needed (Brynjolfsson 

& McAfee, 2014).  

After carefully analysing the above mentioned concepts, in Chapter 4 we 

approach the new technological developments that are on the cusp of changing 

the relationship between humans and technology. This new wave of Wearable 

Technology (WT) is very different from what came before, in the sense that, it is 

no longer just an extension of our nervous system, it is in permanent contact 

with our nervous system. As far as we could review, the approach by the 

journalism field to WT has been limited to its ability to convey new ways of 
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content development, or to its potential to serve as a new interface for users to 

access content (Spruill, 2013). However, due to this embodiment, WT also 

allows for the real-time monitoring of a new treasure trove of data sources that 

provides a direct path to non-overt behavioral measurement of the users. In 

light of this, we approach WT as new type of activity monitor, and scrutinize the 

ways that it can potentially further interfere with the dynamics of personalization. 

Also, by compiling an understanding of how personalization, emotionally-driven 

attention and human physiology interconnect, we establish a path from which 

the journalism industry can seek to extract much needed revenue streams.  

As we will demonstrate below, fuelled by recent technological advancements 

that have radically reduced the operative cost of conducting studies based on 

neuroscience techniques, in the last years, we have seen an exponential 

increase in scientific research and business endeavours that seek to capture a 

more comprehensive view of non-overt aspects of consumer decision-making 

(Plassmann, Ramsoy & Milosavljevic, 2012). For example, by being traditionally 

more quick to react to new emergent technological developments, the industry 

of Market Research (MR) has already adopted physiological data (PD) as 

source of information. Consequently, if MR industry had already emancipated 

from its historical dependence of media companies as providers of knowledge 

about audiences, now they are also enhancing the data divide between them 

and the journalism industry.  

However, the emergence of the field of neuromarketing is characterized by 

some degree of conceptual bewilderment, with some controversies arising 

regarding both the validity of the results and its ethical implications. Chapter 4 

constitutes an attempt to address these controversies and to provide an 

adequate understanding regarding the scientific validated correlations between 

physiological arousal, allocation of attention and emotion. To do so, we provide 

an overview of different theories of emotion and of methods and techniques 

designed to measure psychological phenomenons, such as attention, 

motivation, and emotion.  

After concluding our literature review, in Chapter 5 we present an 

interdisciplinary empirical study at the intersections of psychophysiology, 
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engineering and journalism. The aim is to provide preliminary empirical 

evidences regarding the correlation between continuous physiological arousal 

measurement and approach/withdrawal motivations while users are reading 

news. We conduct two separate analysis. The first is based on the work of 

Golland, Keiser and Binnun (2014) and regards the within and intersubject 

coherence between physiological metrics and news sections discrimination. 

Although evidences can be found on work by Mauss, Levenson, McCarter, 

Wilhelm, and Gross (2005), this particular line of research, that seeks to study 

continuous physiological activity and their relation to the ongoing changes in 

emotional experience, has not been widely researched within the 

psychophysiology domain. In the second analysis, arousal correlates with an 

after-the-fact memory survey will be tested. The results from this analysis allow 

us to enhance the discussion regarding the possible implications, advantages, 

and limitations, of a type of personalization that incorporates PD as another 

data source. Although personalized distribution based on PD is still far from 

becoming real, empirical studies similar to our own should serve as an example 

of how synergetic teams can part questions into tangible issues, while at the 

same time laying out the principles from which future research can be 

conducted – and from which potential benefits for the journalism industry can 

arise.  

Broadly, our research intends to contribute to an improve awareness of the 

journalism field about the benefits and the risks of era based on a constant 

monitoring of users behaviors. We do so by presenting preliminary empirical 

findings of the transformative impact of the use of PD for proving knowledge 

about emotions, attention and memory. Grounded on the notion that information 

regarding users behavior has tremendous value for advertising sector, the MR 

industry and the new gatekeepers, depending on how effectively the journalism 

industry and scholarship are at pursuing this line of research, we also offer 

insights into how to potentially open new revenue streams and funding 

opportunities. Consequently, this dissertation can therefore be used in attempts 

to align new market-oriented strategies on the attention economy, to, for 

example, foster innovation.  

!6



Likewise, given the lack of awareness of users regarding how prone they are for 

large scale emotional manipulations (Kramer, Guillori, & Hancock, 2013), we 

anticipate that this dissertation is also valuable for journalists who are interested 

in improving awareness of the public regarding the forces that control the flow of 

information. Simultaneously, this dissertation makes an academic contribution in 

the following way. First, it provides a synthesized review of the literature in the 

topics of online journalism, data-driven automation, personalization and 

techniques for measuring non-overt human behavior. Furthermore, it offers 

pertinent insights into how the journalism field can make use of neuroscientific 

methods and techniques to conduct studies that seek to understand how 

emotion and attention unfold through time while accessing news. This is done in 

our empirical study, which to our knowledge has not been undertaken 

elsewhere.  

All things considered, for the field of journalism to thrive towards diminishing the 

economical constraints, we consider that it is not sufficient to keep deploying 

small-scale adjustments or reforms at the margin. In this quest for economical 

sustainability, we argue that the first step is one of literacy. In the techno-social 

context of our era, the journalism field must have a clear understanding of the 

forces that drive technological progress, even if it implies redefining core 

assumptions about the functional process of empowering the informed.   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2. Journalism and ubiquitous digitally-connected technology 

Carr in his book The Shallows: What the Internet is doing to our Brains (2010), 

makes a point of detaching digitally-connected technology from other 

groundbreaking technologies. Although, for example, the railroad system or the 

airplane are in fact great advancements, they do not belong to the same 

category as, what is commonly known, the web. To be considered an 

intellectual technology, a tool has to have a lasting power over what and how 

we think.  

“These include all the tools we use to extend or support our mental 

powers – to find and classify information, to formulate and articulate 

ideas, to share know-how and knowledge, to take measurements 

and perform calculations, to expand the capacity of our memory. (...) 

They are our most intimate tools, the ones we use for self-

expression, for shaping personal and public identity, and for 

cultivating relations with others (p.44-45).” 

We have come to accept, the scientist Berners-Lee, as the father of the latest 

intellectual technology. As stated in Long Live the Web (Berners-Lee, 2010), the 

scientist reiterated that the main objective of his groundbreaking work 

Information Management: A Proposal (Berners-Lee, 1989) was that of assuring 

the increased usefulness and growth of digital information. As it happens with 

most inventors, Berners-Lee could have not foreseen that his initial proposal 

had just laid out the principles for a huge “disruption in our information 

culture” (Packer & Jordan, 2002, p.208).  

In this context, the profound effect of the message, that the new medium 

transmitted “into our minds and culture of its users” (Carr, 2010, p.45), gave way 

to something that altered the meaning of progress and forever changed how we 
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relate to each other, one another, and to the world around us . As we will 2

address during the course of this chapter, the advent of ubiquitous digitally-

connected technology marks a turning point in our history, one that had a lasting 

effect in the domains of technology, business, communication, sociality and on 

humanness . Also, we will present arguments supporting the assumption that, in 3

no-other business, have the effects been so unsettling as in the newspaper 

industry (Carr, 2010).  

It is important to emphasize that whether these effects brought a 

democratization or dumbing down of culture is not in dispute in this dissertation. 

What concerns us, is what both enthusiasts and skeptics agree upon – the 

exponential pace of disruption  has had (and as it evolves will continue to have) 4

a profound effect on the concept of news and the economics underlying the 

industry. As the medium continues to evolve, no functional process or 

organizational structures within the field of journalism is acquitted from 

continuously questioning old assumptions (Harcup, 2011). There is no going 

back to the older days were the words were only printed, as it is impossible to 

go back to a world where only the elites had access to audiences. The history of 

media is no longer a tale of fragmentation (Carr, 2010) and, the audience is no 

longer merely a passive receiver of information (Shirky, 2008).  

Whenever we are faced with a turning point in history, conflicts arise. Every time 

there is a conflict, there are casualties. For those within the journalism industry, 

who misread the fundamental shifts of our times, the last 25 years have not 

been kind. The most recent intellectual technology has extended the boundaries 

of our civilization, influencing “how we find, store, and interpret information, how 

 Edge.org launched in 2010 launched asked 172 essayists (an array of world-class scientists, 2

artists, and creative thinkers) to answer the question "How is the Internet changing the way 
YOU think?". Retrieved from https://www.edge.org/annual-question/how-is-the-internet-
changing-the-way-you-think 

Later, the editor of Edge.org, Brockman (2010), published a sum up of the most relevant 
answers to serve as testimony to how diverse were the opinions. However, as Brockman 
acknowledges, in spite of the diversity, there was a linked between all answers – change. 

 ibid.3

 The term disruption has been widely discussed in business and management strategy groups, 4

most recently the meaning of disruption can be found in Christensen et al. 2015. However, in 
this thesis a broader meaning is used. 
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we direct our attention and engage our senses, how we remember and we 

forget” (Carr, 2010, p.48). And, as it evolves, will continue to do so. 

Consequently, in the midst of all these changes, slowly but steadily, the web 

and its human use has shattered the profitability of most newspapers, 

everywhere (Langeveld, 2009). For the industry as a whole, the challenge of 

redefining what is news, how people want to receive news, and, crucially, how 

to make revenue out of producing news, is still pretty much unsolved (e.g. 

Gilles, 2010; Bennett, 2012). In order to fully understand the magnitude of the 

issue at hand, it is imperative that we go back to early days of the web and 

dissect the evolution of the fundamental concepts and characteristics that, to 

this day, still determine how progress is being shaped by digitally-connected 

technology.  

2.1 Universality and Openness 

For almost 40 years the same challenges postponed the mass dissemination of 

digitally-connected technology. According to King (2010), these challenges 

could be sum up in four major problems: i) “information was hard to find”; ii) 

“information was stored in incompatible systems”; iii) “technical expertise was 

required to operate with personal computers”, and; iv) “it was a costly and time 

demanding venture” (p.149). Although Berners-Lee acknowledged that his initial 

intention was of merely facilitating the work at CERN (Berners-Lee in Markoff, 

1993), having realized that his work would become easier if everyone had 

access to the same information at the same time, the scientist tackled the 

problems that were inhibiting all digital information across all computer systems 

to be linked (Packer & Jordan, 2002).  

In this context, Berners-Lee designed his proposal around two fundamental 

principles that constituted a profound shift in computing conceptualization – 

universality and openness. According to the scientist, only by designing an 

universal system could his proposal ensure the usefulness of the system would 

encourage its increased use (Berners-Lee, 2010). In other words, if his proposal 

was to plant the seed for ubiquitous networked information, the system had to 

universally handle information of all type, and had to be compatible with 
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different types of hardwares, softwares, network connections and languages. 

However, at the time, the existing networks were all based on closed systems 

where permission had to be given to anyone who wanted to create their own 

community / website / content. Berners-Lee suspected that this centralized 

principle was the other key factor inhibiting the spread of networked technology 

and information. Consequently, an open system would assure that no 

permissions and costs were needed in order to create, lodge and access 

information on the network (ibid.). That is, by having openness as the basis of 

his technology, Berners-Lee was preventing any and all private companies from 

raising a centralized “private toll road” (Markoff, 1993).  

In a nutshell, the universality design principle promoted a type of technological 

agnosticity, whereas openness enabled a social egalitarian ecosystem. Based 

on this agnostic and egalitarian environment, developers around the world, no 

matter the hardware they used, and at almost zero cost, started working on 

enhancements to Berners-Lee’s proposal (Wolf, 1994). As it turned out, these 

assumptions were crucial to overcome the challenges inhibiting the spread of 

networked technology, and a key factor in promoting the web into the “best 

known and most influential Internet-based technology” (Fuchs, 2008, p.121). 

Nevertheless, at the time, in order to reach critical usage, a graphical user 

interface, that simplified the technical expertise required to make use of the 

web, was still need. Although better browsers would eventually serve as the 

entry point for the mass usage of the Web, one browser, the Mosaic, was at the 

center of this new, ambitious, industry (Wolf, 1994). Making use of the most 

compelling technical and philosophical attributes of Berners-Lee’s creation, for 

the first time, while using Mosaic’s “general-purpose navigation tool” (Smarr in 

Markoff, 1993), no matter what hardware was used, users would not need to 

know that the hypertext markup language (HTML) was used to format pages 

with hyperlinks; the hypertext transfer protocol (HTTP) was used to 

communicate over the internet; the uniform resource locator (URL) was used as 

an address for the program to locate where to retrieve information from. This 

“first window into cyberspace”, as Smarr rightfully predicted, was just the 

beginning (quoted in Markoff, 1993). Soon, newer browsers would make it even 
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more easier for users to make use of the web, and for businesses to adopt the 

new medium (Aumente, 1994). For the journalism industry, Mosaic’s successful 

attempt to lower the technological know-how needed for online browsing, 

supported the feeling the internet was to be the the future of online publishing 

(O’Reilly in Markoff 1993). By 1994 (Netscape) and 1995 (Internet Explorer), the 

first commercial browsers were being introduced to the world (Bastos, 2010) 

and “newspapers executives were scrambling to figure out the best way to tap 

this embryonic market” (Aumente, 1994). 

2.2 Framing Innovation on the Internet 

Although nobody knew exactly what ubiquitous digitally connected technology 

was or could become, everyone within the news industry was realizing they had 

to get into the “mass market for information" (Koulopoulos in Markoff, 1991). 

Gore was and should continue to be acclaimed for his accountability to steer 

public awareness towards the potential of “this new friendly technological 

landscape” (Stewart & Pileggi, 2007, p.239). Notwithstanding, as researchers 

Stewart and Pileggi argued, decision makers have always played a critical role 

in coining and, consequently, imposing specific conceptualizations about reality 

(ibid., p.242). Coined by Gore (1994), the key mantra in those days was that of 

the advent of an “always-open market” (Wiggins, 2000) in a new “information 

superhighway” (Gore, 1994, p.2). Within this always-open market, information, 

connectivity and the medium acquired specific meanings: information was a 

commodity; connectivity was shackled to “transactions at the speed of light”; 

and the internet was seen as an instrument of commerce key to economic 

growth (ibid.).  

With the superhighway metaphor committed to commerce and business 

relations, the opportunities for competitive advancement and strategic 

advantage where simply intertwined with a transition to a new mechanical 

system – the technological infrastructure – in the same way the advent of the 

railroad was (Stewart & Pileggi, 2007). As we called attention for in the 

beginning of this dissertation, digitally-connected technology is much more than 

a mechanical system and thus, although useful, the highway metaphor, as we 
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will continue to address, was only the beginning of larger transformation. 

Nevertheless, although the journalism industry might had preferred to move 

“cautiously and prudently online, trying to determine how to turn a profit before 

investing heavily, nobody else was taking that approach” (King, 2010, p.177). 

“The race was on” (ibid., p.170-171) and “it was intense” (Allen, 2006, p.14), 

“fast and furious” (King, 2010, p.154). More importantly, it was framed by this 

perception of a mechanical change.  

With the exception of what Valcarce and Marcos (2004) refer to as the network 

pioneers, the initial reaction of the bulk of the journalism industry was limited to 

a replication of the top-down hierarchical structure, that had worked so well in 

the past – the control over the distribution channel. What followed were passive 

and “consumer-oriented web pages” that promoted the efficiency of centralized 

information sources (Allen, 2006, p.14). In other words, the news industry 

simply transferred their mass-media century-old practices to the new 

technological infrastructure. Information and content originally created for 

printed editions was transferred, literally untouched, to the website and, no real 

intention towards charging for content was pursued (Bastos, 2010, p.20). In this 

scenario, the new medium was seen as an inexpensive mechanical system to 

disseminate content (ibid.). Consequently, “publishers were still seen as 

magnets” drawing audiences to them and, “audiences were still treated as 

passive” consumers (Jarvis in King, 2010, p.vii).  

However, fuelled by decreasing costs, of both hardware and access to the 

internet, and by the new graphical interfaces that made the use of computers as 

a means to create, access and disseminate information increasingly easier, the 

web experienced an astronomical growth (Lapham, 1995). The omnipresent 

and, in sense, omniscient web (Wolf, 1994) was shaping communication as if it 

was “almost unbounded by time and space” (Lapham, 1995). In light of this, 

scholars and professionals started addressing the always-open market as just 

the entry point, not the end-point, and discussing whether or not journalism on 

the web ought to be different from that of print, broadcast radio or television. 

More precisely, questions regarding whether or not the new medium was 
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expanding the limits of traditional media journalism, challenging the notion of 

content, journalist and audience, started to take over the discussion.  

Katz (1994), opposing what later was defined as the repurposing and 

shovelware phenomenon (Boczkowski, 2004), defended the need for 

newspapers to reinvent itself. For Katz (1994) the purpose had to be that of 

creating successful and futuristic models that helped gain a “toehold in 

cyberspace and even absorb some of its values”. The modus operandi of 

dumping copies from printed news on digital newspapers was an idea that 

Fidler also abhorred (Fidler in Aumente, 1994). Both Katz and Fidler framed the 

web as a new medium that had its own characteristics and the increased 

digitization of information as the beginning of a new era. Regarding the 

exponential increase of people using the web, Lapham (1995) took time to 

reflect on theorist Marshall McLuhan oracular prediction regarding the formation 

of a "global village", which in many ways, according to the journalist, was 

coming true in the form of the Internet. As Lapham advised, at the dawn of this 

new era, it was critical to embark on a quest for new definitions for news. The 

keynote of Lapham’s considerations was against those resisting the advent of a 

new era and, thus, failing to recognize how this quest was “key to newspapers' 

survival” (ibid.). 

Regarding the concepts of news, Hume (1996) also picked up McLuhan’s 

seminal work and advocated that “the journalist’s problem isn’t the medium but 

the message”. Fulton (1996) also advised the news industry about the dangers 

of not taking the time to question century-old assumption: “What exactly is 

news, and who has the right to report it? How do you make it useful? Do people 

select and absorb information differently in the online environment?”. Tackling 

these assumptions, according to the journalist, would lead to a new set of 

“journalistic conventions” (ibib.). This reasoning implied that “success would 

require more than simply using the new medium to do the same old 

things” (Hume, 1996). Lasica (1997) build on this idea of reform and stolid 

professed how the journalistic field was heading towards, what Shirky (2009) 

later defined as, a state of uncertainty. If before the advent of the web, “the road 

to success in journalism was a predictable, narrow, well-trod path. In today's 
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digital world, the landscape brims with a remarkable variety” (Lasica, 1997). 

Nisenholtz (2001), while looking back to those early years of journalism on the 

web, also emphasized how the news industry was “operating in a fundamentally 

different medium, that would require a different journalistic sensibility”.  

Inevitably, as the “build-out phase” faded, it became widely accepted that 

merely being present in the new infrastructural technology was not enough 

(Carr, 2003). Framing the new medium as a new mechanism to increase profits 

had reduced the principles of universality and openness to their ability to 

connect products and consumers faster. This was not what had compelled the 

father of the web. In fact, it was quite the opposite. As Berners-Lee argued, 

mistaking information with infrastructure was the same as confusing brain with 

mind: "Explore the Internet and you find cables and computers. Explore the 

Web and you find information" (Berners-Lee in Markoff, 1993). In a nutshell, 

although many professionals were addressing this need for renewal, journalism 

was still far from being networked journalism. 

2.3 Back to the Future

With the growing influence of the web, information was acquiring different 

characteristics that were inevitably changing how we “formulate and articulate 

ideas, to share know-how and knowledge” (Carr, 2010, p.45). In light of this, it 

was not enough to be in the medium. Journalism had to transform its processes 

accordingly. By the year 1998 a change of habits within the news industry did 

occurred. A permanently updated continuous journalism (Bastos, 2010, p.22) 

transformed the “old product-journalism” into “service-journalism” (Alves, 2006). 

In this continuous flux of “streaming journalism” (Nisenholtz, 2001) there would 

be no more waiting around for the schedule news report (Goldstein, 2001). 

Whilst, as scientists and scholars started speculating, continuous journalism 

was just a sign of more changes to come.  

In this context, Pavlik (1997) bluntly informed how the only path to survival was 

to embrace what the new medium had to offer – the future. Pavlik’s The future 

of online journalism (ibib.) defined the evolution of journalism on the web 

according to three stages. These three stages tell the tale of the evolution of 
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journalism and, accordingly, of the new medium itself. Stage 1 consisted of what 

we have already addressed – “repurposing content from the mothership” (ibid.). 

Stage 2, at the time a new phenomenon, was seen as abandoning old habits 

and start developing original augmented content exclusively designed for the 

new medium. More precisely, this original content had to take advantage of the 

medium characteristics, and, not only give the users the “ability to choose what 

categories of news and information they want to receive” (e.g. customization), 

but more importantly, make use of hyperlinks and interactive features (e.g. 

search engines).  

Although the hyperlink was not a new concept, the scale and scope of its use 

was to be the milestone for the birth of a new type of publishing. The lineage of 

the hyperlink can be traced directly to the conceptualizations of Vannevar Bush 

and Ted Nelson. Bush’s 1945 essay As we may think set the original 

fundamentals for “promoting the term hypertext as to reflect creating links 

among different pieces of information”, as well as, a tool for “automating a 

process of retrieving associated ideas and data” (Zachary, 1997). In light of this, 

As we think was already questioning the form of linear publishing that had 

served the industry so well in the past (Packer & Jordan, 2002). Lapham (1995) 

had already adverted how the hypertext was at the center of an evolution of the 

language that would , inevitably, lead to the birth of a new rhetoric. 

Consequently, by making use of hyperlinks, the first node – the entry point – 

was now the trigger, that prompted user’s freedom, to move through different 

layer of depth (Bastos, 2010, p.43).  

Notwithstanding, the hyperlink promoted much more than nonlinearity. In As we 

may think, Bush was also challenging “how information would be gathered, 

stored, and accessed in an increasingly information-saturated world” (Packer & 

Jordan, 2002, p.142). These are groundbreaking shifts that imbue the hyperlink 

as a key feature of this new intellectual technology. As we have been arguing 

during the course of this chapter, any characteristic of an intellectual technology 

has a lasting influence on humans and their behaviors. In this context, although 

Carr (2010) made a point of acknowledging the value of hyperlinks as a 

navigation tool, the author also addressed how hyperlinks fundamentally “alter 
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our experience of media” (p.90). In particular, while promoting non-linear 

content, “hyperlinks are designed to grab our attention”, and by doing so, they 

“encourage us to dip in and out of a series of texts rather than devote our 

sustained attention to any of them” (ibid., p.91).  

Furthermore, apart from the use of hyperlinks, other characteristics such as 

multimediality (the decision as to which media format(s) best convey a certain 

story), searchability (the freedom to filter what contents we want to access) and, 

interactivity (options for the public to comment, interact or even customize and 

create certain stories), were increasingly being used to communicate ideas and 

information on the web. All of these characteristics have had an impact on what 

became of content and were key in shaping the web into an intellectual 

technology. Multimedia, considered to be one of the main attractions that drove 

users online, transformed the web into a “cacophony of stimuli” that “further 

fragmented content and disrupted our concentration” (ibid.). When it comes to 

searchability, although it helps users filter the glut of information, this navigation 

tool also makes “our attachment to any one content become (...) more 

provisional” (ibid.). All arguments considered, as the web was interfering with, 

and augmenting the concepts of information and communication, it was also 

becoming an “ecosystem of interruption technologies” that was “changing our 

intellectual habits” (ibid., p.92). More importantly, once it began, there was no 

more going back to the old days. 

Pavlik (1997) refers to the “willingness to experiment with new forms of 

storytelling” as the most important of the two characteristic of Stage 3 of 

evolution of news the internet. The increase use of the above mentioned 

characteristics meant that, in a reality where the simple task of navigating the 

web, even for the professionals who did not suffer from technophobia, at the 

time, was still daunting (Rowe, 1995), suddenly journalists were now asked to 

be “architects of information” (Bastos, 2010, p.36). Not surprisingly, 

professionals and organizations, were not quite up for the challenge. According 

King (2010), even though there was an overall feeling “throughout the news 

industry that companies had to gain experience with the online world” (p.174), 

newspapers remained shy in approaching the web and, thus the network’s 
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potential had not yet been completely explored by the news industry. As 

Gwertzman (2001) argued: “Newspaper's are a very old-fashioned institution 

basically, and even though they've brought in modern technology, the old 

mindset still exists [and is] very dedicated to their product”. 

2.4 Framing the role of the users

With the industry of journalism still trying to adapt to the new characteristics of 

the medium, another phenomenon was emerging. 

“The staggering shift from an age of carefully controlled information 

provided by sanctioned authorities (and artists), to an unprecedented 

opportunity for individual expression on a worldwide scale” (Blood, 

2000).  

The engine of economic growth of the superhighway had enabled society to 

create, apply and extract value from knowledge, and vice-verse. The falling 

price of digital technology, and the proliferation of access to web, had blown 

wide open a whole range of ways for people to communicate and, thus, the 

highway metaphor could no longer embrace the scope of disruption brought by 

the newest intellectual technology. With evidences of users being increasingly 

more active in the new medium, Lévy (1997) started addressing the web as 

something more than a mechanical instrument for economic growth. For the 

author, the web was becoming an extension of social beings. More precisely, 

according to Lévy, the web was re-creating “social bonds” and becoming a 

public-space for “reciprocal apprenticeship, share skills, imaginations and 

collective intelligence” (p.10).  

By rescuing users from their passive condition, and acknowledging them to be 

active contributors in the dissemination of “knowledges”, the new metaphor had 

embraced the full range of Berners-Lee egalitarian ethos. This new frame 

should have served as a warning to the journalism industry. A more broader and 

profound impact was coming. One that inevitably would compelled the news 

industry journalistic to redefine its culture as a whole (Deuze, 2003).  
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However, the change from a metaphor of centralized sources of commerce, to a 

public space of intelligences would be just the beginning. With computing and 

networked technologies accelerating the pace of change, for the first time in our 

history, the users had access to platforms that allowed them to truly embrace 

the birth of the first mass medium free for all. There were no constraints as to 

what an user could access, create and distribute on the web, and “shared 

experiences distributed among different users at different locations [were taking] 

on a larger meaning for users” (Horrigan, 2000, p.26). Users started seeing 

themselves not only as active players in producing information but also 

expecting journalists to dialogue with them, and acknowledge their existence 

(Gillmor, 2004).  

In light of this, Blood (2000) stressed how important it was to bring to the 

foreground a new definition of media that helped define the difference between 

public and audience – “An audience is passive; a public is participatory. We 

need a definition of media that is public in its orientation". This was not a new 

reasoning. Pavlik’s stage 3 had also addressed the “willingness to rethink the 

nature of a ‘community' online” as another of the fundamental characteristic of 

journalism on the web. Years before, the same arguments could be seen in 

Lapman’s (1995) reflections.  

“Living the many-to-many model means that the flow of information is 

fluid with readers responding to and creating information and ideas 

(…) The priority of this new model will be listening to the audience 

and creating innovative opportunities for ongoing communication” .  

In this context, the public-space metaphor emphasized the value of 

conversation, or as Petit's "Gutenberg Parenthesis" calls it orality (Garber, 

2010). With citizens actively engaged in producing and distributing news, the 

news industry was forced to accept the birth of a new competitor (Gillmor, 2004, 

2005; Benkler, 2006; Jenkins, 2006; Pisani, 2006; Rosen, 2006a, 2006b; 

Sambrook, 2008; Barbero, 2009; Bunz, 2010; Stverak, 2010; Timmer, 2010). 

Thereafter, the media landscape was reshaped by the amount of content 

created by amateurs. Consequently, to succeed in this new environment, 

professionals had to shift the canvas upon which the audience role was 
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perceived and different values had to be emphasized (Jarvis 2011a): on the 

Web “you don’t own the press, which is now divided into pro and amateur 

zones” (Rosen 2006a); on a computer screen “you don’t own the eyeball” (ibid.); 

on the new platform “you don’t control production” or distribution (ibid.); there is 

an active audience “who doesn’t want to just sit there but to take part, debate, 

create, communicate, share” (Thompson, 2006); the people formerly known as 

the audience have a big stake on the process (Rosen, 2006b).  

Levy had interpreted the large socio-cultural technological-enabled 

phenomenon and provided a different feedback about the scope of the medium 

and the role of its users. Pisani (2006) refers to this phenomenon as a type of 

democratization, but later clarifies, how this process, had less to due with the 

volume of users who have access to the new medium, and more to due with the 

quantity of users who by then, without censorship, freely elaborated, retrieved 

and, more importantly, produced content for the web (Barbero, 2009). 

Notwithstanding, a new conceptualization did not meant society was forced to 

choose to either see the internet as a marketplace and users as passive, or 

embrace the web as a public space for active users to disseminate knowledge. 

By the contrary, it served as a warning about the dangers of adopting an one-

dimensional perspective, thus, stressing the need to grasp the medium’s 

multidimensional structure (Stewart & Pileggi, 2007).  

In a nutshell, creating and accessing information were as important as the 

network of economic relations. In fact, as pointed by Horrigan (2000), “it may be 

people’s “search and learn” mode early in their online lives what enables them 

to trust the technology enough to begin doing online transactions” (p.25). 

However, within the news industry, there was still a pronounced tendency to 

disregard the new medium specific language, scope and business opportunities 

(Vizuete, 2005) to even consider the implications of this new active role of the 

users. But others were taking notice. Promptly, we witness the advent of 

technology-enabled platforms, where active users could, at the same time, 

foster their own communities and determine which content to access and 

distribute. 
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2.5 The social web

If in the beginning the web was all about linking information, the coined social 

web was about linking humans, more precisely, digitizing our social networks. 

The users had adopted the new medium and made it their own preferred 

mechanism of creating, accessing and sharing information and by 2006, with 

millions of minds, that otherwise would have been locked in obscurity, now 

having a saying in what was being told, it was overwhelming evident that the 

many were taking over the conversation (Shirky, 2008). The new web had 

evolved into a tool “for bringing together the small contributions of millions of 

people and making them matter” (Grossman, 2006) and, that same year, the 

renown Times magazine gave its award for person of the year to – “You” – the 

user. 

In this context, platforms dedicated to enable digitized sociality started 

blossoming, and eventually established themselves as the user’s prefered 

crowd-gathering environment. For the user, the core functionality of these 

platforms was to empower them to establish relationships between themselves 

(Donath & Boyle 2004; Ellison, Heino & Gibbs, 2006) and “allow the production 

and consumption of user-generated content” (Berg, 2014). That same year, the 

most used platform of our times, Facebook, opened to the general public, and 

the 1 year old youtube company was sold to google for a staggering 1.65 billion 

dollars (Clark, 2006). On average, over a billion people access daily their 

Facebook profiles  and Youtube has over 300 hours of video uploaded to their 5

platform per minute . As these platforms extended their influence and control 6

over the social web, the pace of disruption for mainstream media rapidly grew, 

underlining the decade long discussion of a need for renewal of the meaning 

and roles of journalism.  

In light of this, several authors addressed the different ways social media was 

interfering with journalism senses. Gordon (2009) underlined how social media 

platforms created challenges to the news structure (journalists, organizations 

and media companies) that had just started to embrace social media. Other 

 http://newsroom.fb.com/company-info/5

 https://fortunelords.com/youtube-statistics/6
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professionals talked about how journalism could make use of social media 

platforms (Betancourt, 2009; Lowery, 2009) and how user behavior was 

changing news media (Greenhow & Reifman, 2009; Levy, 2009; Li & Bernoff 

2009; Ostrow, 2009; Skoler, 2009). Also, efforts were made to understand the 

type of transformative change the use of social media in daily routines was 

having on the journalistic field: how were schools of journalism reacting 

(Greenhow & Reifman, 2009; Klose, 2009); what was the role of the journalist 

(Gordon, 2009; Jarvis, 2011b, 2011f, 2011g; Lavrusik, 2009; Lewis, 2009; 

Skoler, 2009) and the role of the user (Holtz, 2009; Jarvis, 2011g; Picard, 2009); 

what is content in the new medium (Jarvis 2011c, 2011d, 2011e; Jarvis in King, 

2010); what ethical challenges arise from these new assumptions (Jarvis, 

2011g; Leach, 2009; Podger, 2009). All the above mentioned work pointed to a 

journalism that had new maxims: more of a process and less of a product, more 

discursive and less declarative/controlled, and the value relied on the 

relationship with its audience.  

While the industry was looking for an agreement as to these new maxims, the 

expanding social media platforms and the exponential growth of users 

accessing digitized information at a very low cost (Cross & Parker, 2004) 

invoked a question asked years before – “whether people will turn to journalists 

or to someone else in ten or twenty years, when they need a better information 

filter” (Fulton, 1996). In the 2010 Pew report on “Understanding the Participatory 

News Consumer”, evidences of the accumulative power of social media (both in 

terms of users and content) was already evident – half percent of social network 

users, who also consume news online, received their news from people they 

follow within social networks. In this context, social media was competing with 

news websites and news was “becoming a shared experience as people 

exchange links and recommendations as a form of cultural currency in their 

social networks” (Purcell et. al. 2010, p.40).  

These signs of a shift had been present for the greater part of the last 15 years. 

Berners-Lee made sure of that when he set out to promote a universal 

egalitarian new medium – there would be no more centralized sources of 

creating content and there would be no more control over who distributes 
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content. As we have been arguing, it was never just about a mechanical change 

or the birth of a unique medium that would enable collaboration and contribution 

at a scale never before seen. It was fundamentally about how humans and 

information relate to each other. Thus, for the field of journalism it was about 

orchestrating a profound change that, in the end, would certainly depend more 

and more on the approval of the professionals by users. As Fuller (2010a) puts 

it, “journalists are teachers without the power to give their students grades. In 

fact, the class is in charge; the teacher is the one who has to pass the test” (p.

112).  

Although social media emphasized the egalitarian principle laid by Berners-Lee, 

it is important to express, as clearly as possible, that there is an ideological 

distinction between the standards of professional journalism and the prosumer 

activity (Macnamara, 2010). It is true that the prosumer phenomenon forced a 

shift in maxims by emphasising the “value in-formal conversation, 

egalitarianism, subjective points of view and colorful writing, over profits 

objectivity and filtered prose” (Lasica, 2003). However, it is widely accepted that 

citizen journalism does not replace professional journalism. As Blood (2000) 

discussed, there is clear distinction between four types of content: professional 

journalism writing; professionals writing about their industries; individuals that 

produce content when at a scene of a major event; and, users, professionals or 

individuals, that link primarily to content about current events. The biggest shift 

that this boom of prosumers promoted had was that of reinforcing the advent of 

a new production and distribution model (figure 1).  

Taking everything into consideration, as journalism started to adopt the new, 

less hierarchical, infrastructure of distribution, it was evident that professionals 

still played a vital role in providing a very different, more reliable form of content 

from that of the prosumer. Moreover, to this day traditional media still supplies 

the bulk of legitimate and trusted news content . 7

 In 2014 the Pew Research center, in its annual report examining the landscape of American 7

Journalism, provided audience, economic, news investment and ownership trends for key 
sectors of news media. http://www.journalism.org/packages/state-of-the-news-media-2014/
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Figure 1 – production and distribution model on the web  
Source: Bowman & Willis (2003, p.10) 

With social media completely established in the everyday routines of the users, 

however, engagement with the home page of newspapers was decreasing 

drastically (Flock, 2014; Tanzer, 2014; Kamdar, 2015) and printed newspaper 

sales were decreasing every year (Barthel, 2016). Consequently, for the first 

time in a long time, the bulk of the journalism industry started suffering from 

economical constraints.  

After nearly 20 years of online ventures, this is where journalism found itself, 

with journalists from old and new media rightfully worried about the decline of 

paying news audiences, downsize of news staffs and advertising revenue (Mele 

& Wihbey, 2013). This sense of urgency drove the industry to implement more 

than one economic model in the pursuit of new strategies: paywall, freemium 

content, subscription, funding from foundations, and donations from the 

audience, to name a few. Some of these new business model ventures were 

promising, but the consensus within the industry was that the majority did not 

have a track record to demonstrate their ability to sustain the industry as a 

whole (Giles, 2010). Some models might be working on specific scenarios but, 
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“the quest for an economic model for journalism, whether commercial or 

nonprofit, remains elusive” (ibid., 37). Hence, although we can say with certainty 

that the amount of news has risen exponentially and traditional news media still 

supply most them (Jurkowitz, 2014), so far the internet’s threatening uncertainty 

has prevented the establishment of a silver-bullet sustainable scenario for 

publishers and journalists.  

2.6 Challenging Assumptions

The paywall – building virtual walls around access in an effort to try and 

generate revenue through content – serves as a good example to highlight the 

absence of a winning formula.  At the time, the brands leaping into the paywall 

business-model, grounded their arguments in the overwhelming success of the 

paywall of the New York Times (NYT) and the Wall Street Journal (WSJ). What 

many failed to acknowledge was that, the success of both organizations had 

less to due do with the paywall itself, and more to due with the specific 

characteristics of the brand, the content and the audience they reached. The 

NYT and the WSJ already attracted millions of visits per-day, proving that they 

were already established brands on the market. Furthermore, their content was, 

and still is, taylor-made into making them what they’ve always been, a beacon 

of good content. To this day they still reach a global audience of mostly 

business people, government officials, and academics. This audience is very 

specific for two reasons: they need to be up to date and, they can afford to 

subscribe to more than one source of information (Mutter, 2013). Inevitably, 

unlike the success of both organizations, for less established brands and 

smaller organizations, bridging revenue ambition with access to content did not 

created the intended feedback (Ingram, 2013a; Ingram, 2013b). By then, some 

organizations concluded that the paywall was a bad strategy altogether (Ingram, 

2013c). Consequently, we are still witnessing a “paywall rollback trend” (Ingram, 

2013a).  

Charging for access to content has never been the industry’s main source of 

revenue. It never was. Even when news were only reachable in a printed 

medium, selling newspapers was never the biggest slice of the industry’s 
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income. As Fuller (2010c) argues, the struggle for sustainability only exists 

because the Internet “took away advertising” (p.3). The biggest portion of 

revenue always came from selling advertising spots in the printed pages of a 

newspaper. More precisely, from selling targeted advertising. Varian (2013) 

explains how the attention of readers to a subject-matter that related with 

products and services was what historically compelled advertisers to use 

newspapers as a means of reaching potential customers (e.g. adds in the 

financial section were different than in the sports section). Supporting the 

influence of targeted advertising on the revenue streams of the news industry is 

the fact that news of very high social value that attract big audiences (e.g. a 

bombing here or an earthquake there), due to the “difficulty of showing 

contextually relevant” advertisements, always had very low commercial value 

(ibid.).  

This misconception, regarding the origin of revenue, allows us to address what 

we consider to be a fundamental discussion concerning the true value of 

journalism – “too many newspapers seem to be ignoring the velvet-rope option 

[value = reader] and simply throwing up paywalls [content = value] out of 

desperation" (Ingram, 2013c). In the paywall business model, revenue is linked 

with access, meaning, brand content (news) is seen as the source of value. 

When arguing that revenue is linked with advertising, value emerges from a 

different object – the user. Building walls around access to content, might not 

increase the time paying users spend on the digital newspaper, but it will, for 

sure, limit the traffic. Reducing the amount of users that access content is the 

same as decreasing value, and creates even more constraints towards 

increasing revenue. Accordingly, if an organization wants to increase revenue, it 

needs to increase the time a user spends on his platform (Varian, 2013). In a 

nutshell, opposing the ethos of free goods of the web is not the only way for 

generating revenue and, in most cases, it can have the opposite effect. 

In this context, here lies one of the biggest issues on the web – the overload of 

information available on the web has made increasing the time a user spends 

on any given platform a difficult task. The web is a highly competitive 

environment where users are constantly being bombarded with information 
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coming from multiple sources (ibid.). This glut of information adds to the 

sustainability equation precisely because our capacity to store and integrate 

content at any given time is limited (Berka et al., 2007). As Fuller (2010c) 

eloquently puts it, “the greater the bombardment, the more that attention comes 

to play” (p.60). As argued above, hyperlinks, searchability, interactivity and 

sociality are all characteristics that make this new medium very attractive to 

users, but at the same time, these tools have lasting effects on the “degree of 

attention we devote to it and the depth of our immersion it” (Carr, 2010, p.90). In 

light of this, the basic economic problem for the news industry, lies in the 

increased competition for the attention of users (Fuller, 2010c; Carr, 2010), and, 

consequently, there is a need of cannibalizing that evanescent flux of sensation 

and perception that is all we have and all we are. 

We live in the age of attention. We live in such a mediated age, with so many 

signals and so many platforms competing for our attention, that effectively now 

we live in an “Attention Economy” (Goldhaber, 1997). The currency today is the 

currency of our attention, and it is an intrinsically scarce resource (Goldhaber, 

1992). What we pay attention to results from a combination of top-down and 

bottom-up mechanisms that ends up filtering the relevant and ignoring the 

irrelevant information from the environment (Boksem, Meijman & Lorist, 2005; 

Posner & Petersen, 1990). Bottom-up mechanisms concern sensory factors 

such as the relevance and salience of the stimulus while top-down mechanisms 

correspond to cognitive factors, such as expectations, desires, interests and 

motivations (Corbetta & Shulman, 2002). It is expected that self-focus varies 

significantly across situations and contexts, as such, once situations and 

contexts frame our thoughts, they either maximize or decrease our ability to 

focus (Mor & Winquist, 2002). 

In this context, the web places a higher challenge for users to be driven by top-

down mechanisms, and thus “promotes cursory reading, hurried and distracted 

thinking, and superficial learning”, pushing users to their “native state of bottom-

up distractedness” (Carr, 2010, p.116-118). Some studies have consistently 

shown that sustained attention, the capacity to maintain a certain level of 

attentional arousal, and top-down control of attention (Kirmizi-Alsan et al., 2006; 

!28



Sturm & Willmess, 2000; Posner & Petersen, 1990) tend to be suppressed at 

the expense of other cognitive skills. Selective attention, the capacity to respond 

to external stimuli, and divided attention, the capacity to attend to more than 

one stimulus at a time (Shinn-Cunningham & Ihlefeld, 2004; Posner & Petersen, 

1990) are being enhanced. Also, it is widely accepted that we do not control the 

greater part of our attentional resources (Morin, 2011). Millions of years of 

evolution have shaped our reptilian brain in a way that this pre-verbal ancient 

part of our brain seeks “pain avoidance over thrills”, and “drives our strong 

preference for mental shortcuts over long deliberations” (ibid.). Furthermore, we 

have come to accept that decision making is not a purely cognitive, reason-

driven task, but rather, for the most part our emotions are behind the wheel –  

“We aren’t cool calculators of self interest who sometimes go crazy; we’re 

crazies who are, under special circumstances, sometimes rational” (Ariely 

quoted in Berreby, 2008). Lastly, the role of emotion is not limited to decision-

making. Emotion also plays a vital role in augmenting our ability of remembering 

something learned or experienced (Nielson et al., 2005). 

Taking all into consideration, we can infer that in the web, with its characteristics 

and cacophony of stimulus, users have less capacity to hold sustained 

attention. The web has fitted perfectly with the nature of our brains. We do not 

enjoy effort, as our brain craves for novelty and avoids cognitive loads. The 

web, in a sense, plays with our brain like an addiction, stimulating the same 

pleasure centers of the brain like sugar. In the Attention economy “we exist in a 

race for clicks which rewards the extreme at the expense of the erudite, the 

controversial over the considered” (McDonald, 2016). Consequently, with the 

web more deeply integrated in our everyday activities (both leisure and 

professional), and putting pressure for us to be more distracted and emotional 

driven, understanding how to grasp the attention of users in order to maximize 

value and increase revenue, might lead to the establishment of a more 

emotional rhetoric (Fuller, 2010c).  
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2.7 Slow reaction 

While the web and its human use was challenging the role of content and its 

creator, and promoting a rethinking of journalistic processes, the advent of this 

ever-growing information-overloaded distract-penchant environment was also 

promoting an increased competition for the emotional-driven decision-making 

parts of our brain. The bulk of the journalism industry, especially those who 

maintained a traditional approach, fail to adequately catalogue such changes 

and, simultaneously, are failing to catalogue additional sources of revenue as 

well. Consequently, the cost of failing to understand users, their relationships 

(with each other and with content), was the sustainability of its industry.  

In the attention economy, technology-enabled platforms perceived value as 

something else rather than assets. Facebook, Amazon, Google, Spotify, AirBnB, 

Uber, Alibaba, all of them started approaching content as a device to better 

understand the users, in a way that content, for these platforms is a signal 

generator, that reveals interests, needs, sometimes location, and more 

(Schneier, 2015). As Klaus Schwab (2015a) explained it, “these platforms, 

which are easy to use on a smartphone, convene people assets and data, 

creating entirely new ways of consuming goods and services” (p.19-20). 

Moreover, for most of these platforms as Goodwin (2015) wrote, the value is in 

the platform itself:  

“Uber, the world’s largest taxi company, owns no vehicles. 

Facebook, the world’s most popular media owner, creates no 

content. Alibaba, the most valuable retailer, has no inventory. And 

AirBnB, the world’s largest accommodation provider, own no real 

estate”.  

These are clear evidences that the decentralised principle that Berners-Lee 

promoted, mutated into a platform-centralization of users, goods and services, 

often described as the on-demand economy (Schwab, 2015a). Consequently, 

although there are no boundaries as to who can create content and what 

content can be created, by adopting these platforms as their preferred 

interfaces, users are empowering the leaders of the on-demand economy.  
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Why the it took so long, for journalism to perceive these changes, eludes any 

objective analysis and evaluation of this inexorable march of technology, and its 

influence on the behaviors of those using it. While it is accepted that not all 

“resistance to technological progress is necessarily conservative and in defense 

of some technological status quo” (Mokyr, 1997, p.15), the way the industry of 

journalism has, for the most part, conducted their online ventures suggests that 

they are not understanding the new marketplace. Perhaps Castells (2014) is 

right when arguing that,  

“in moments of major technological change, people, companies, and 

institutions feel the depth of the change, but they are often 

overwhelmed by it, out of sheer ignorance of its effects”.  

In this context, it is normal that, every time a major technological change takes 

place, whether it is a government, or a way of doing business, or a way of 

communicating and sharing, those making the decisions tend to take non-

consecutive actions. An analysis of those who are, at the same time, drawing 

crowds to their platforms and, generating huge amounts revenue out of it, 

establishes that, any journalism organization who is not tearing down their 

assumptions, about what the business of journalism ought to be, and using new 

models, is behaving like dinosaurs, waiting for next meteor to come and wipe 

their species out of the environment.  

Particularly now that digitally-connected technology brings interconnected 

challenges, it is critical to stop compartmentalizing decision-making. In this 

technological disruption only inclusive approaches based on collaboration and 

flexibility, can reflect the various ecosystems that influence all stakeholders of 

digitally-connected world. For journalism, it means breaking down the 

assumption that small-scale adjustments or reforms at the margin are sufficient 

to address the scope of this disruption. Only systematic innovation can be 

equipped to deliver on the current situation, but more to the point, to tackle 

future disruptions that are already enfolding. For a consecutive, collaborative 

and flexible approaches to occur, Schwab (2015a) suggests a top-down 

change: 
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“Leaders must also prove capable of changing their mental and 

conceptual frameworks and their organisational principles. (…) In 

practical terms, this means leaders cannot afford to think in silos. 

Their approach to problems, issues and challenges must be holistic, 

flexible and adaptive, continuously integrating many diverse interests 

and opinions.” (p.108).  

In sum, this is what Anderson, Bell and Shirky (2014) meant when addressing 

the concept of Post-industrial Journalism. In this particular report, the authors 

were not addressing something that was coming in the future. They were 

arguing for the need to adapt to the present. In light of this, it is possible to infer 

that those, within the journalism industry, who keep resisting the unstoppable 

march of technological progress, are in risk of only being able to afford a front 

row ticket to passively monitor how the sustainability of their businesses, and 

the active audiences, flee to more consecutive new medium ventures. 

Moreover, as the financial pressure ratchets up, by neglecting to interpret the 

fundamental shifts, it becomes more and more difficult for leaders and 

professionals to have the time and clear vision to adapt to the present. Let 

alone, imagine future solutions. And, the future is already knocking at our door. 
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3. The Birth of a New Era 

In the previous, we provided an historical review about the chain of events set in 

motion by Berners-Lee’s invention. We discussed how decision-makers initially 

framed digitally-connected technology as a new infrastructure that would bring 

about a mechanical change. The internet, in this context, was seen as a digital 

highway that would bring businesses, goods and customers closer together in 

an always-open market. This initial frame had a lasting impact on how 

journalism reacted to the advent of an era where, requiring low technical skills 

and almost at zero-cost, information was easily found across all systems, no 

matter where it originated from. Soon, with hardware becoming cheaper and 

access to the web becoming faster, Berners-Lee egalitarian principle spread its 

influence over the web. The formerly passive audience, mutated into active 

users participating in creating and sharing information in all kinds of media. In a 

sense, the fast expansion of the infrastructure brought the collective minds 

closer together, and the web started being addressed as a public-space with the 

power to foster and expand our collective intelligence. In light of this, we then 

witness the advent of platforms that centralized this participatory phenomenon, 

either by digitizing our social networks (e.g. Facebook) or by digitizing our 

collective knowledge (e.g. Wikipedia). 

In the midst of all these changes, the century old assumption of what is 

journalism, content, and audiences, were inevitably called into question. We 

also addressed, how the journalism industry has been traditionally slow to react 

to the new emergent roles brought by the mass adoption of a free for all 

medium. In light of this, audiences adopted non-journalist platforms as their 

preferred medium for receiving information, and advertisers migrated to more 

effective systems to reach potential customers. With the exodus of both their 

main source of revenue (advertising) and of the root of their value (users), the 

journalism industry now suffers from severe economical constraints. Printed 

revenue has decreased, newsrooms are getting smaller, journalists are 
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constantly asked to learn new skills, and homepages are not the magnet for 

attracting the attention of the users as they once were. Furthermore, we made a 

point of discussing how the new intellectual technology is engaging with the 

more instinctive reptilian parts of our brain, namely, that in the attention 

economy, emotional driven decision-making is at the wheel of our attentional 

resources.  

In a nutshell, we inferred that the industry of journalism, its professionals, 

leaders and organizational structures, are left with no other option but to work 

with and for the web’s highly competitive ecosystem. More precisely, in this 

quest, the question, for the journalism industry of our times, has to be how best 

to compete for the attention of the users without losing its social value and 

professional standards. Considering the arguments address in the last sections 

of the previous chapter, a path towards an answer can be seen on how the 

competition – the platforms and services that agglomerate users and control 

revenue streams – is using content as a signal generator that reveals interests, 

needs, sometimes location, and more. In other words, how the competition 

extracts value from knowing its users more profoundly. 

However, while this debate, within and across the journalism field, of how to 

survive the financial pressure is still at an impasse, as we come closer to the 

end of the second decade of our century, technology is once again at the 

epicenter of a new disruption – the Fourth Industrial Revolution as Klaus 

Schwab (2015a; 2015b) defines it, or at the dawn of a new era, the Second 

Machine Age as Brynjolfsson and McAfee (2014) argue. As will discuss during 

the course of this chapter, this new era is defined by the mass adoption of 

technologies “that enable the absolute customization of products [and services] 

and the creation of new operating models” (Schwab, 2015a, p.8-9). As we 

review the advantages and collateral damages of this profound and systematic 

change, we dive in an area that is often neglected by journalism scholarship. 

More precisely, we discuss the impact of these technologies on the journalistic 

functional process of disseminating news and public-opinion formation. 
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3.1 Progress in the new age 

As Brynjolfsson and McAfee (2014) argue, “the breakthroughs of today and 

tomorrow rely on, and would be impossible without, those of the past” (p.47). 

What is known as the original Industrial Revolution  gathers consensus has 8

having ushered the most profound transformation society had ever seen. 

Progress during that period was driven by the discovery that water and steam 

could be used to do all sorts of appealing things, leading to a course of action 

where mechanized production forever changed industries around the globe. In 

this context, the first Industrial Revolution marks the first time technological 

innovation was at the core of progress. By progress, the authors are not just 

referring to the birth of steam power. More than anything, they consider that 

specific period of technological development – the birth of the first Machine Age 

– to be the milestone that lead to modern life.  

That initial milestone, was followed by the discovery that electricity, and its 

power, could advance production at a pace, until then, never before seen . Lead 9

by the incredible ability of electronics and information and communication 

technologies (ICTs), mass-production evolved into automate production, and so 

began a new era, often referred as, the digital revolution . Our era, although 10

building on the digitization that began in the last century, is very much different 

from the third industrial revolution. According to both Schwab (2015a; 2015b) 

and Brynjolfsson and McAfee (2014), the age we live in is at the brink of putting 

out technological developments that face up to “sudden, sharp, and sustainable 

human progress” (p.6) creating a new era inevitably will change us. 

To support this acclamation, Schwab (2015a; 2015b) establishes three 

fundamental reasons: the velocity, scope, and systems impact of the 

technological developments. Whereas Brynjolfsson and McAfee (2014), in their 

arguments in favour of the birth of a second Machine Age, provide evidences 

about what they consider to be the fundamental forces driving progress in our 

 the first Industrial Industrial spanned from about 1760 to around the 1850.8

 The second Industrial Revolution started in the late 19th century and went well into the second 9

half of the 20th century.

 The third Industrial Revolution started in the 1960s and, to some academics, we are still living 10

under its influence.
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era: the “exponential, digital, and combinatorial” nature of technology (p.37). 

Although both lines of thought approach the last 200 years of technological 

development according to different vectors, it is still possible to establish a 

parallel between them.  

When it comes to velocity, the third industrial revolution started in the middle of 

the last century and took its time to speed up the course of progress. Just as it 

took decades to improve the steam engine, it took decades to improve our 

digital engines. When the digital revolution started to really have a worldwide 

impact across all sectors of society, 50 years had passed since the computer 

started being incorporated in business, and 25 years since the personal 

computer reached the masses. However, in the last 5 years of technological 

development, the velocity of development, after being gradual for so long, as 

suddenly increased at a pace never before seen . With digital hardware and 11

software becoming increasingly faster, cheaper, smaller, and lighter, the velocity 

of growth of our digital engines has enabled us to improve how we do all sorts 

of things. In other words, in our age we are liable “to do things that previously 

seemed out of reach” and “to find inexpensive solutions to previously intractable 

problems” (ibid., p.52-56). Accordingly, these facts point towards an “inflection 

point in the history of economies and societies” (ibid., p.8) – the second 

Machine Age already expanding at an exponential rather than a linear pace.  

In the context of scope, the previous advancements in mechanization, mass-

production and automation also took their time to imbue a transformation in 

almost every industry, and to reach almost every geographical area in the world. 

According to Schwab (2015b), the new revolution, due to the velocity of the 

technological development, is already “disrupting almost every industry in every 

country”. However, scope, velocity and exponential improvement depend 

critically on the second fundamental force addressed by Brynjolfsson and 

McAfee – a variety of digitization different from what we thought we understood.  

  For example, by 2017, over a third of the world’s population is projected to own a 11

smartphone, an estimated total of almost 2.6 billion smartphone users in the world.  
In https://www.statista.com/topics/840/smartphones/
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We already addressed how Berners-Lee’s universality principle was key to 

reduce, to almost zero, the cost of sending and accessing digital information, 

across the globe, almost in real-time. Furthermore, the mass adoption of the 

superhighway of information, jointly with, the exponential development of 

cheaper, and powerful, digital hardware, boosted Berners-Lee’s egalitarian 

principle, and set the ground for an explosion in user-generated content. After 

all kinds of information and media were turned into the native language of digital 

machines – zeros and ones – we then witness how our social networks also 

were digitized. Consequently, in the last ten years, there was an explosion, of 

sharing all sorts of information and of human interactions, that climaxed in the 

later part of the past decade, in which we witness a surge in volume, velocity 

and variety of digitized online content . However, if it was thought that a 12

plateau of digitized disruption had been reached, then came one of the biggest 

phenomenons of our era – the data explosion.  

Data are a by-product of digitization. On the today’s digitized world, it is 

increasingly hard to enumerate all the sources that, receive, transmit  and 

constitute streams of data – data comes from just about everything and 

anything. Also significant, digitization of just about everything has also blown 

wide open the ability of machines to talk to each other. This machine-to-

machine (M2M) communication is so recurrent that, much like data streams, it 

also difficult to enumerate the types of digital communication that happen 

“without human involvement, in real-time all the time” (Brynjolfsson & McAfee, 

2014, p.66). Nevertheless, volume is not the only reason why data streams play 

a crucial role in our times. As we will continue to address, the wondrously 

usefulness of data, is related with its ability for optimizing processes and 

services. In this context, the possibilities for optimizing methods, procedures 

and routines through the understanding of data are so broad, that the data 

explosion has already had a tremendous impact on businesses across all 

sectors of society (Schwab, 2015a). Consequently, technological innovation, in 

our era, is intimately related with extracting value out of data. 

 According to statista.com, “overall, 70 percent of total U.S. internet users shared content via 12

the social network”. Retrieved from https://www.statista.com/topics/2539/social-sharing/ 
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What detaches the innovation unfolding in today’s world, from the preceding 

era, is the combinatory force behind digitized powered innovation (Brynjolfsson 

& McAfee, 2014). Because digital goods are nonrival – they don’t decay or get 

dry out – it is now possible to combine multiple layers, and generations, of 

digitized innovation, to foster new innovations. In other words, because 

exponential growth made all digital technologies more ubiquitous, and 

digitization brought an explosion of all sorts of non-rival goods coming out of all 

areas of society, innovation and technological progress can now (and already 

is) sprout of “simply recombining things that already exists” (ibid., p.77-80).  

“Welcome to the world of permanent change—a world defined not by 

heavy industrial machines that are modified infrequently, but by 

software that is always in flux.” (Manovich, 2013) 

We have evidences of how the potentially endless combinations of these 

streams of data already had “two profound consequences: new ways of 

a c q u i r i n g k n o w l e d g e ( d o i n g s c i e n c e ) a n d h i g h e r r a t e s o f 

innovation” (Brynjolfsson & McAfee, 2014, p.61-62). Berners-Lee’s invention, 

the web, is one of the most relevant example of combinatorial nature of 

innovation in our times. As argued in the beginning of this thesis, it is 

undisputed that what the scientist invented forever changed the course of 

society as we know it. However, the disruptiveness of the web blossomed from 

a combination of technologies that were not novel (TCP/IP, HTML and browser), 

meaning, Berners-Lee achievement should not be perceived as of having 

sprouted out of nothing, but rather, as an act of elegantly combining already 

existing seeds to create a new hybrid specie. Moreover, the web has since 

served as building block for many more innovations (e.g. digitization of our 

social networks) and many of new technological developments can be 

reproduced and reused to foster new advancements. With each technological 

development serving as a building-block for future combinatorial innovations, 

the second Machine Age has thus the cunning ability to multiply the 

opportunities for innovation every time innovations happens. 
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3.2 Framing the next era of innovation 

As we come closer to the end of the second decade of the new millennium, 

there seems to be a consensus that the disruption of our times is being 

manifested through the emergence of real, useful Artificial Intelligence (AI)  13

(Schwab, 2015a; 2015b; Brynjolfsson & McAfee, 2014; Daugherty, 2016; 

Gerbert, Hecker & Justus, 2016). Not so long ago, only the so-called elite could 

afford long distance “rapide communication, information acquisition, and 

knowledge sharing” (Brynjolfsson & McAfee, 2014, p.96). As we have argued 

during the course of this thesis, the birth a of a truly universally open digital 

network of information and people has closed the gap on that divide. There is 

still reasonable concerns about a digital divide but it is unquestionable that the 

variety of people, businesses and governments who have access to these 

processes has blown wide open . As AI increases the scope of its disruption at 14

a pace never before seen, the same reasoning is expected to happen again. In 

fact, impressive progress has already been achieved and AI has already broke 

free from the shackles of having to serve the elites and is reaching most corners 

of the digitally connected society (Wilson, 2017). From the software used to 

assist physicians diagnosis and discover new treatments, to algorithms used to 

predict better investment opportunities and cultural needs, AI is “all around 

us” (Schwab, 2015) and has already “materially change how we engage with 

the world around us” (Daugherty, 2016). Thus, we live in an era where AI is no 

longer an optional course, it is requisite for improvement. In other words, “AI is 

swiftly becoming the foundational technology (...) to create competitive 

advantage” (Gerbert et al., 2016). 

Crucial for these advancements in real-time AI solutions, that are more efficient 

and more effective, are the exponential improvement of computational power 

and the data explosion (Brynjolfsson & McAfee, 2014). Without data feeding AI, 

 AI can be categorized in any number of ways, but here are two examples: systems designed 13

to and trained for a particular task, that can learn automatically from massive amounts of data;  
and general-purpose systems that can find a solution to an unfamiliar task (Levesque, 2017). In 
this thesis, whenever addressing the dissemination of intelligent technologies we are 
approaching AI according to the first example.

 There was an estimate of 3.5 billion internet users worldwide in 2016. This means about 45 14

percent of the global population accessed the internet that year.  
Retrieved from https://www.statista.com/topics/1145/internet-usage-worldwide/
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no insights would be possible, and the more data it gets, “the more insights it 

can produce” (Daugherty, 2016). As Gerbert et al. (2016) bluntly argue, “AI’s 

strongest applications are data-hungry”. Google and Facebook are the perfect 

examples of businesses who took full advantage of the countless streams of 

data that proliferate on the web. As we already mentioned, both platforms see 

content as a signal generator that provides labeled data about the behavior of 

users when navigating the web. And, as we have come to realize, in the 

digitally-connected world, what Google does, the rest of the world mimics.  

A long time ago, in their search engine, Google started tracking the individual 

digital footprint of users. This digital footprint was, and still is, generated by the 

interaction between people, machines, applications, and combinations of these 

interactions . Google realized that, in order to fully understand the behavior of 15

users on the web, it was not sufficient to simply track this digital footprint within 

their own platform. It needed as many data sources as possible. Consequently, 

for every platform involved in this process of harvesting and extracting value 

through data, it became critical to have access to other data sources as well: 

personal data (current location, home location, age, gender, initial contact date, 

etc.), as well as the activity of users in third-party platforms (social media, public 

information, activity on other web sites and web pages, etc) . This context 16

began with the implementation of a technology “designed to make surfing the 

web easier”, which was given the harmless name of “cookie” (Schneier, 2015, p.

56). Nevertheless, the manner in which cookies are used, is more intimately 

related with its technical description – persistent identifier – rather than with 

something we eat to bring us comfort. 

 Information provided by The Boston Consulting Group. Retrieved from 15

https://www.bcg.com/expertise/capabilities/big-data-advanced-analytics/debunking-big-data-
myths.aspx

 Information provided in two specific reports from the World Economic Forum. Namely, 16

“Personal Data: The Emergence of a New Asset Class” and “Is Data the new Currency”. 
Retrieved from:   
- http://www3.weforum.org/docs/WEF_ITTC_PersonalDataNewAsset_Report_2011. 

pdf 
- https://www.weforum.org/agenda/2015/08/is-data-the-new-currency/ 
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“ … cookies are one of the main mechanisms that advertising 

companies like Google use to track and profile users across sites and 

over time -- often building up a single gigantic profile for years and 

years.” (Schoen, 2009) 

In light of this, companies, that seek to tap into the value of behavioral data, 

began implementing their cookies on third-party-pages, which allowed them to 

monitor users, across multiple platforms (Schneier, 2015). As a result, 

companies could now harvest a longitudinal digital footprint of most of what 

users do in their browser, not just of what user does on a specific web page 

(Eckersley, 2009). In this context, Madrigal (2012) discovered that, during a 

period of 36 hours, 105 different companies were collecting data about him. 

More to the point, most of those companies are services that the user probably 

never heard before. Furthermore, although these companies do not need to 

know the identity of the user (e.g. name) in order to perform their business 

(which mostly consists of showing adds to the user), Krishnamurthy and Wills 

(2009) research shows how anonymity cannot be taken for granted. Even if 

cookies are inherently anonymous, these companies can in fact correlate the 

information gathered by the persistent identifier with other information that 

mostly comes from our social media profiles. Consequently, these companies 

can positively identify the identity of each, and every user. Although arguments 

can be made for how ease it is to limit the scope of the monitoring a cookie can 

perform. However, tracking the activity of users in our era is far more insistent 

than cookies. The apps on our phones do exactly that, and most of time, 

outside of the context of their functions. For example, on Angry Birds “87.2% of 

all its data accesses is being made while the user wasn’t even playing the 

game” (Zhang, Shih & Weitzner, 2013, p.294). Taking all of these evidences in 

consideration, in this age, the platforms we use on a daily basis are monitoring 

and harvesting all of this abundance of individual digital-footprints (Just & 

Latzer, 2016).  

These endless stream of labeled data are the fuel “for machines to use in 

what’s called machine learning”  (Domingos, 2015; Daugherty, 2016). After 17

 Machine Learning is here defined as “computers who write their own programs” (Domingos, 17

2015, p.6)
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gathering historical data from all the users, a statistical model – algorithm  – is 18

then used to analyze the aggregated data. Based on these data sources, more 

often than not, the purpose of the statistical model is to make predictions, and 

suggest an output that will be useful for the intended purpose of the digital 

machine. Gathering, analysing and predicting is a cyclical process. In other 

words, it is an ongoing, never-ending process of refinement of the relevance of 

the output. Refinement, in this context, implies that the "quality of selections 

feedback into future selection processes and thus their increase quality" (Latzer 

et al., 2014, p.13) – the analysis of the accuracy of the output n, serves as the 

input n+1. Hence, the feedback-loop tends to become more efficient, and 

provide better quality of service, with the growing usage of the service. With AI 

and continuous cycle of improvement being inherently iterative, technology is 

now able to not just react but, more importantly, “thrive under conditions of high 

uncertainty and rapid change” (Gerbert et al., 2016). However, although 

algorithms play a critical role in these AI advancements, the fundamental 

competitive advantage does not derive from the algorithms themselves. Many 

algorithms “are in the public domain” (e.g scientific papers) and many AI tools, 

and research, can be accessed through “open-source software platforms” (e.g. 

OpenAI) (ibid.). Gelbert et. al (ibib.) stresses how the competitive advantages 

are intertwined with the data, customer access and capabilities. By data, the 

author is referring to what we addressed above – the more sources of data AI 

gets, the more insight it can produce. Customer access is related to the ability 

of AI to produce personalized outputs. As we will address further down the line, 

personalization is a key process of most of today’s algorithmic-based 

technologies. To name a few, personalization works on search engines and 

news feeds (e.g. Google, Facebook), target advertising based on the time of 

day and location of the users, and alternative routes prediction. Personalization 

is so intertwined with the tools we access on a daily basis that we have become 

accustom to platforms and services recognizing our individuality. Finally, 

capability is related to the continuous cycle of refinement. Because data are a 

 “An algorithm is a sequence of instruction telling a computer what to do” (Domingos, 2015, p.18

1). Every algorithm has an input and an output, however, learning algorithms turn the input into 
a desired results. In this thesis algorithms are seen for its ability to cut through the information 
overload, and provide the type of personalization seen on Google’s search engine, Amazon’s 
recommendation system and Facebook’s news feed.
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non-rival good asset, the original data sources do not decay, and have thus the 

ability to accumulate with new, more accurate, assessments of output 

relevance. As Gelbert et. al conclude, “AI-driven automation merges these 

areas in a continual cycle of execution, exploration, and learning” (ibid.). 

In sum, AI is now being used in wide variety of settings and is progressing at an 

impressive scale, scope and complexity. At the core of the new age of 

technological-driven progress, we can find services and products that gather 

people, assets, and data, to create new personalized customer experiences. 

This inexorable shift from one-size fit-all solutions, to a technological era that 

continuously leverages the individual footprint of the users to improve their 

services, inevitably brings about disruption.  

3.3 Displacement of Labor 

So far we have been addressing this new era of technological developments as 

the coming of a substantial leap in progress. However, most of the reaction to 

the advent of AI, quite rightly, focuses on its potential negative impact on both 

the labour market and the possible widening of inequality (Frey & Osborne, 

2013; Autor, 2015). Will this new revolution have a positive or a negative 

outcome on both issues remains to be seen. However, as Mokyr (1997) adverts, 

“any change in technology leads almost inevitably to an improvement in the 

welfare of some and a deterioration in that of others” (p.12). Similar concerns 

can be seen throughout our history. It is well documented how the former 

industrial revolutions created enormous wealth, while at same time, disrupting 

employment rates and the distribution of wealth. For example, while examining 

the former technological revolutions, researchers from Oxford University 

concluded that technological driven progress has two competing effects on the 

labour market – “destruction effect” and the “capitalisation effect” (Frey & 

Osborne, 2013, p.13).  

The first relates to the competitive nature of capitalism, and its prerogative of 

reducing the production cost. With machines replacing human workers, 

consequently, less people are on the payroll, companies are able to do more 

things, faster (machines do not take breaks nor need to be fed). In light of this, 
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the early-adopters of new technological infrastructures have the ability to 

undercut the prices of the competitors, and thus increase their profitability. 

Notwithstanding, this competitive edge does not last very long. As argued by 

Carr (2003), has the technological infrastructure becomes more widely 

available, and less expensive, “from a strategic business standpoint, they 

become invisible; they no longer matter”. To put it simple, in an effort to remain 

competitive, as companies are forced to adopt the technological advancements, 

the surplus value added of having machines replacing human labor becomes 

smaller. The capitalization effect, best described by Schwab (2015a), regards 

how “the demand for new goods and services increases and leads to the 

creation of new occupations, businesses and even industries” (p.10). However, 

by replacing human labour, the rise of the new machines widens inequality by 

squeezing “out unskilled and semiskilled workers” (Yan, 2016).  

As we have already addressed, in the data world, AI is already a fundamental 

technology enabling improvements in every sector of the digitized world. As a 

result, there has been a shift in the required skills, and competences, of the 

labour market, which lead to an expansion in high-skill employment (Frey & 

Osborne, 2013, p.13). This increase demand, for a high-skill labour force, is not 

confined to engineers, and data scientists, that can develop new machines our 

statistical models. It also considers a labour force that knows how to work with, 

and extract value from, the intelligent machines of our time. In light of this, this 

era is pressing workers on this field to learn new skills and competences 

(Manyika et. al, 2013). As an example, there is so much insight to be made 

through the analysis of multiple data streams that never before have we seen 

so much demand for statisticians, across all sectors of science and industry . 19

Hence, with AI acting in the data world (e.g. analytics, recommendations based 

on online behavior, predictive maintenance based on real-time sensor data), 

displacement of labour is already enfolding. However, as will continue to 

address, this is just the tip of the labour destruction iceberg. 

 ScienceDaily (2015, October 1). More students earning statistics degrees; Not enough to 19

meet surging demand, American Statistical Association. Retrieved from, www.sciencedaily.com/
releases/2015/10/151001125945.htm
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Ever since the first computer was invented, humanity has envision that 

computers would bring about life-changing effects to society. The same 

happened with the promise of an AI that could achieve “human-like 

capabilities” (Gerbert et al., 2016). Although, for a long time this promise was 

not reached, the desire to leverage the full capacity of AI-powered machines did 

not change with the passing of time. Powered by the exponential, digital and 

recombinant forces of the second machine age, remarkable advances in 

“ubiquitous computing, low-cost cloud services, near unlimited inexpensive 

storage, new algorithms” (Daugherty, 2016) have finally lead us from the 

unimaginable to the imaginable. The digital machines of our times have become 

increasingly better at performing tasks in domains “that used to be exclusive 

human” (Brynjolfsson & McAfee, 2014, p.91). More to the point, AI is gradually 

entering the real world (e.g. speech recognition and computer vision) (Gerbert 

et al., 2016) “and can readily substitute labour in a wide range of non-routine 

cognitive tasks” (Frey & Osborne, 2013, p.44). It is thus a matter of time before 

“deep automation will touch all jobs, from manual labor to knowledge 

work” (Kelly, 2012). 

In the former machine age, according to Brynjolfsson and McAfee (2014), with 

manual labour being replace, the increased demand for cognitive jobs was 

tackled by the human ability to adopt, and acquire, new skills by means of 

education. Now, with AI entering the realm of cognitive tasks, the same authors 

advert how the ability of human labour to win the race against technology by 

means of education becomes increasingly challenging. In other words, the 

destruction of labour is fundamentally different from what came before. It will 

come faster. It will reach every corner of the world. And, more importantly, it will 

affect not only the industrial working class but many office and management 

workers who see themselves as ‘middle-class’ (Ford, 2015; Kaplan, 2015). 

Furthermore, Frey and Osborne (2013) model “predicts that most workers in 

transportation and logistics occupations, together with the bulk of office and 

administrative support workers, and labour in production occupations, are at 

risk” (p.44). Hawking (2016) is another voice that expresses concerns about the 

effects the rise of AI will have on human labour in the coming future. The 

physicist mentioned how intelligent automation is, already, displacing labour, 
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rendering some professions obsolete, and how it will continue to do so, in the 

next years and decades. However, to be clear, although carrying a ethos of 

labour destruction, AI will not render human-labour useless, at least for now. 

While the machines of the second age are taking over, human labour still has a 

vital role to play (Kelly, 2012; Frey & Osborne, 2013; Brynjolfsson & McAfee, 

2014; Gerbert et al., 2016). 

Inevitably, as the shift to a new technological infrastructure continues to unfold 

at an exponential pace, AI will rapidly become as ubiquitous as digitization 

already is. In light of this, when the competitive advantage of being the first to 

adopt the new technological infrastructure disappears (Carr, 2003), businesses 

are left with “the advantage humans always had over each other – creating new 

ideas” (Brynjolfsson & McAfee, 2014, p.191). Thus, for workers to maintain their 

relevance, “they will have to acquire creative and social skills” (Frey & Osborne, 

2013, p.44). Or as Hawking (2016) emphasized, 

“The automation of factories has already decimated jobs in traditional 

manufacturing, and the rise of artificial intelligence is likely to extend 

this job destruction deep into the middle classes, with only the most 

caring, creative or supervisory roles remaining.” 

In this context, creativity can be applied in two different, but equally important, 

scenarios. First, AI is not one technology, but rather an endless variety of 

species. Each species is limited by the frame of their programing, meaning, we 

will still need humans to recombine existing building-block of technology in 

order to produce new AI systems (Gerbert et al., 2016). Second, although the 

data explosion allowed AI to expand their overwhelming tactical acuity to most 

fields of society, there is still no replacement for human strategic guidance. To 

put it simple, machines are much better than humans at providing answers, but 

lack the human ability of posing interesting questions. Consequently, while 

machines might be better at brute-force analysis, innovating and ideation will 

still heavily depend on human common sense, social skills, and intuition (ibid.). 

As Brynjolfsson and McAfee (2014) put it, “we never seen a truly creative 

machine, or an entrepreneurial one, or an innovative one (...) and sometimes, 

one man’s creativity is another machine’s brute-force analysis.” (p.191-203). 
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Furthermore, ideation and innovation, not only are critical skills for the work 

force, but, also, as Blank (2016) discusses, for the executives in charge of the 

business. 

Consider to be one of the most influential people when it comes to innovation, 

Blank (ibib.) presented arguments supporting his theory of how, in the long-

term, vision is more important than tactical acuity. He uses Microsoft and 

Apple’s most recent executives as examples of how, although promoting short-

term gains, their lack of new ideas, inevitably, compromise long-term prospects 

of growth. Both companies replaced their visionaries founders (Bill Gates and 

Steve Jobs) for first-rate executors (Steve Ballmer and Tim Cook). Both 

executors excelled in tactical acuity, more than doubling the revenue of what the 

founding fathers had created, but neglected to “articulate a personal vision” of 

where each companies was heading to. In light of this, for example, Apple is 

under pressure from Amazon and Google’s innovations in “AI-directed services 

– machine intelligence driving apps and hardware” (ibid.). More to the point, 

these AI innovations, coming out of Google and Amazon’s labour force, are 

directly linked with the human mind of the working force and executive 

leadership, not from the tactical acuity of a machine. 

3.4 Humanness in the Age of AI 

For now, the answer to Carr’s (2015) question – “Are humans necessary?” – 

seems to be, yes. Yet, not in the same way as before. 

“As digital technology sprints forward, we’re not just learning about the 

possibilities of computer intelligence, we’re also getting a lesson in its 

limits. The most subtle of our human skills – our common sense, our 

ingenuity and adaptability, the fluidity of our thinking – remain well 

beyond the reach of programmers. Far from displacing us, computer 

automation is underscoring just how valuable, and singular, our own 

talents are.” (ibid.) 

Then again, Kurzweil, receiver of 19 honorary doctorates, whose theories have 

an habit of coming true, advocates that, by 2029, the machines of the second 
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age will have the ability to do all things human do, and transcend the need for 

human labour all together (Cadwalladr, 2014). Will humans find new ways for 

maintaining their relevance or be rendered useless by machines is yet to be 

determined. What becomes clear is, the disruption caused by the scope of AI is 

not limited to the corporate of the world, nor the discussion should stop on the 

implication for competitive advantages and employment. To put simple, what 

are the broader consequences for society and humanity?  

There is a constant debate that takes place when looking at the concept of 

technology, between people that argue that technology is part of who we are, 

and those who believe that technology is fundamentally an unnatural tool that is 

being used to ultimately destroy the world. If any consensus can be achieve in 

that debate is that technology is not neutral, and has an effect on how the 

human species has unfolded through time. Kelly (2011) echoes McKenna’s 

(1989) ideas that stipulate that technology “is the real skin of our species”, the 

exteriorization of our nervous system and, it is our extended mind. Cognitive 

philosophers Clark and Chalmers (1998) advocate in favour of “an active role of 

the environment in driving cognitive processes” (p.7), and describe technology 

as a kind of scaffolding that extends our thoughts, our reach and our visions. In 

this context, humans are perceived as a tool making species that has been in a 

symbiotic feedback loop with technology ever since the stone age.  

All the above mentioned authors see our history as the history of the feedback 

loop between humanity and technology. For example, McKenna (1989) is 

arguing how technology’s active externalism is dictating who we are, where we 

came from and where we are going. Once we created stone tools our jaws 

shrank; once we discover that fire could cook our foods, it freed up the cognitive 

real-estate necessary for the emergence of culture, religion and art. Later, the 

invention of the clock, the map, the printing press, digital information sharing, 

were all tools that came out of our imagination. More importantly, the use of 

these tools feedbacked into the meaning of humanness. They are now a part of 

us in the same way a nest is a part of a bird, and a spider’s web is a part of the 

spider. Even considering that these tools are not within our biological skin 

tissue, the degree that our tools became extended appendages of our life 
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makes them, nonetheless, part of our cognitive arsenal. Consequently, as our 

technological inventions grew more complex, we have not become entirely their 

master; the tools we created redefine our relationship with the environment. 

However, the tools of our era are even more active and pervasive, or as Clark 

(2003) puts it, “as technology becomes portable, pervasive, reliable, flexible, 

and increasingly personalized, so our tools become more and more a part of 

who and what we are” (p.10). In the beginning of this dissertation we quoted 

Carr (2010) assessment of intellectual technologies. In light of the rise of 

intelligent machines, Carr’s characterization of the web, as a tool that shapes 

and expands human condition, has become dated. The concept of AI itself, 

points us to a new realm of intelligent intellectual technologies. They differ from 

what came before in the sense that they are not passive. Until now, humans 

decided when to use the former intellectual technology (when to look at the 

clock, when to use a map, when to go online). With AI, this no longer is the 

case.  

As mentioned in previous sections, AI has become imbued in most of the 

platforms we use in our daily lives, suggesting all sorts of new information, 

people, products and services based-on our individual footprints. This new 

intelligence does not require a user to decide what to search for. The 

technology automatically selects relevant information tailored to each specific 

user. In light of this, AI is not always a passive tool, waiting for the users to pull 

information, in fact, more often than not, it is quite the opposite. AI takes the 

shape of an active tool that engages in pushing information. This active state of 

a technology that can learn, adapt and evolve is, according to Hillis (2016), the 

final blow to the Age of Enlightenment and the dawn of the Age of 

Entanglement.  

As we have been arguing, humans have always been involved in a feedback 

loop with technology. Today's feedback loop is nevertheless different. The web 

made us more entangled with information and each other. Digitization shifted 

innovation from taking things apart to putting things together. With the advent of 

non-human active intelligence, technology can now be the first entity to engage 

in the feedback loop, and evolve as more interactions occur. In other words, in 
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the Age of Entanglement, technology not only shapes humanness, it evolves as 

humans evolve with technology. Naturally, whenever we create a new 

technology, “one must exercise caution and be well informed with regard to 

possible side effects” (McKenna, 1989). This is even more relevant now that we 

have introduce a new technology that is rapidly outperforming humans in a wide 

range of fields, from manual tasks to cognitive features. In the words of Hillis, 

“we have built our own jungle, and it has a life of its own” (2016). 

3.5 Collateral Damage 

In this section we devote efforts towards providing an understanding of the 

myriad of ways AI can have unexpected side effects, a topic that, as far as we 

know, has not been carefully addressed in the mentioned works of Schwab 

(2015a; 2015b) and Brynjolfsson and McAfee (2014). For example, although the 

latter extensively discusses the possible negative consequences for human 

labour, only a few paragraphs are dedicate to other possible side effects. 

Therefore, in this section, we carefully address issues related to bias (DeVito, 

2016), control (Just & Latzer, 2016), transparency (Gillespie, 2012), relevance 

(Gillespie, 2014) and accountability (Diakopoulos, 2015). Moreover, after 

contextualizing the technologies of our times, we can now begin addressing 

how AI is shaping the functional process of disseminating news and, thus, 

exerting influence over public opinion formation.  

In this jungle we have created, the technologically-inflected promise of 

mechanical neutrality could not be furthest from the truth (Benton, 2013; 

Gillespie, 2014; DeVito, 2016). To put it bluntly, the machines of the second 

Machine Age are not neutral. These new tools have “the power to enable and 

assign meaningfulness, managing how information is perceived by the 

users” (Langlois quoted in Gillespie, 2014). This power is flawed, characterized 

by biases that have a direct impact on each of the major functions of these 

algorithms (DeVito, 2016). In this context, Friedman and Nissenbaum (1992) 

provide three characteristics of biases: pre-existing, technical, and emergent. 

Although at the time both authors were only addressing the machines of the first 
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age, it is still possible to use their framework when addressing the machines of 

our age.  

Preexisting bias is related with machines being a man-made creation. Right 

away, this preexisting bias predates the creation of the machine and may 

originate “in society at large, in subcultures, and in formal or informal, private or 

public organizations and institutions” (p.333). Also, these biases, more often 

than not, reflect the individual perspectives of the humans who create the 

machines. As we know, humans might strive to be, but never really are, neutral. 

Hence, inevitably, this preexisting bias finds its way into all stages of all 

algorithm design, either through intentional, explicit, and conscious efforts, or 

unintentional, implicitly and unconsciously endeavours (ibid; Diakopoulos, 2015; 

DeVito, 2016). In a nutshell, when it comes to algorithms, whether their makers 

want it or not, individual and/or societal perspectives become backbone that 

teach the algorithm how to learn (Diakopoulos, 2015).  

Secondly, Friedman and Nissenbaum (1992) framework explains how technical 

biases derive from the limitations of technology itself, more precisely, how bias 

can arise from a combination of computer tools, decontextualized algorithms, 

random number generation, and formalization of human constructs. All these 

sources of technical biases are related with the design of the technology itself: 

- the limitations of computing and processing power of the technological 

structure (hardware as well as software);  

- algorithms that do not treat all groups according to the same standards 

and thus fails to be neutral;  

- a randomness that favours certain elements over other, therefore being 

less of a pure random and more of a selective randomness;  

- the limitations of computerizing human constructs such as “quantifying 

the qualitative, discretizing the continuous, or formalizing the nonformal” (p.

335).  

Accordingly, in order to minimize most of the technical bias, the makers of the 

machines have to look “beyond the features internal to a system and envision it 

!51



in a context of use” (p.344). Nevertheless, it is easy for an engineer to get 

locked-in building the tool, and not be made aware of the ethic, and moral 

values, of the technical decisions he made (Schneier, 2015). As it happens, 

recurrently in our society, engineers build tools, humans use them, and other 

scientific fields (e.g. social sciences) analyze its impact. 

Furthermore, even if the makers of the machines take in consideration the 

above mentioned biases, because there are biases that only emerges within the 

context of use by real users, the advent of a third characteristic is still inevitable. 

In this context, this emergent bias is intertwined with the shifts in societal-

context, and knowledge, that might occur during the lifetime of the technology. 

In light of this, the authors subdivide this bias in two categories: new societal 

knowledge, and a possible mismatch between users and system design. The 

former concerns emergent knowledge that fails to be adequately incorporated in 

the initial design of the machine, or that fails to be updated, when the machine 

is already performing in the real world. The latter relates to a mismatch between 

the expertises, and values, the builder though the users had, and the 

knowledge that users actually have. Consequently, to minimize this bias, it is 

asked of the builders of these systems, not only to envision the context of use, 

but also, to take in consideration both, the diversity of context it might be use in, 

and the radical shifts in societal context and values. It is thus safe to assume 

that it is not an easy task to identify, and predict, all of these possible bias. 

Even considering that AI has the ability to adapt to rapid changes in context, 

and that it tends to be more efficient over time, nevertheless, AI is still subjected 

to all this types of biases. For example, Mann and O’Neil (2016) explain how 

these bias can have a direct impact on reinforcing discrimination in hiring 

practices (HP). According to the authors, the consequences of having 

algorithms making HP decisions is that they may “end up excluding applicants 

based on gender, race, age, disability, or military service — all protected 

classes under employment law”. Another example, more crucial to our 

discussion, can be seen in Epstein and Robertson’s research (2015) that shows 

how search engines have an impact on outcomes of elections, and how the 
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autocomplete tool on Google’s search engine has the power to shift votes and 

change opinions (Jordan, 2016).  

Introna and Nissenbaum (2000a), years before, had already adverted that the 

rapid growth, and growing influence of the web, would play “an increasingly 

important social role” (p.62). In this context, search engines influence on the 

information flow is not merely a technical issue, but also, increasingly political. 

In this light, that same year, both authors concluded that the biases presented in 

search engines “would lead to a narrowing of the Web’s functioning in society”, 

which is a completely different path from that of Berners-Lee egalitarian and 

universal principles that had “fueled widespread support for its growth and 

development” (2000b). Van Couvering (2004) takes this line of argument and 

opposes naive perspectives that perceived search engines as a tool that brings 

objective, neutral results to the users. The author reviews several studies within 

computer science to show searchability as process that is shaped at every 

stage, in which its filtering mechanism are “biased in certain directions” (p.24), 

systematically favoring commercial sites, popular sites, and US-based sites. In 

other words, these biases act on the secret sauce of how algorithms calculate 

relevance, consequently interfering with a neutral access to the flow of 

information. 

In this context, Lash (2007) refers to the power of algorithms as rules, more 

precisely, as generative rules that are hidden, and thus differ from other type of 

explicit rules. The author does acknowledges the innovative power behind 

algorithms, but adverts that, has algorithms become more pervasive in our 

cultural and social lives, “a society of ubiquitous media means a society in 

which power is increasingly in the algorithm”(ibid.). Dodge and Kitchin (2008) 

expand this discussion of software “increasingly making a difference to the 

constitution and production of everyday life” (p.2), and also express concerns 

regarding the lack of human oversight on the workings of intelligent automation.  

“ … most of the communication will be automated between intelligent 

devices. Humans will intervene only in a tiny fraction of that flow of 

communication. Most of it will go on unsensed and really unknown by 

humans” (Hayles in Gane et al., 2007, p.350).  
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Apart from controlling in a potentially biased and flawed manner, Hayles (ibid.) 

also makes a point of arguing how these algorithms go unnoticed. The same 

concerns can be seen in the work of Lash (2007) and on more recent research 

from Latzer et. al (2014). Both show how these algorithms operate behind the 

scenes without the user being aware of how they influence the flow of 

information. By contrast, Rader and Gray (2015) research demonstrated users 

had “a fairly sophisticated understanding of the system” (p.7). Despite these 

contradictory findings, it is still possible to conclude that the possible biases, 

and the level of control of the intelligent machine, remain difficult to assess.  

In a nutshell, because the complexity of the value-based decision-making of the 

algorithm is covered by an opaque cloth (Wilson, 2017), the inner workings of 

the algorithm are obfuscated, and thus it is difficult for the users to sense the full 

scope of its influence (Bucher, 2017). This inability to grasp the contours of the 

power of algorithms drove scholars to start addressing algorithms as black 

boxes (Anderson, 2011; Bucher, 2012; Diakopoulos, 2015; Crawford, 2016), 

and to bluntly express that neither the biases, nor the control/power, of these 

intelligent machines, are a transparent processes. 

“As things stand we simply do not understand how the material 

infrastructures of Web 2.0 play out in the lives of individual users, 

how the software constrains and enables, how it formulates 

hierarchies, shapes the things people encounter, and so on” (Beer, 

2009, p.1000). 

In this context, algorithmic-power of intervening in all aspects of our daily lives is 

beginning “to sink into its taken-for-granted background” (Thrift & French in 

Thrift, 2005, p.153). It is important to clarify that, while being taken for granted, 

these algorithms constantly surveil the activity of users on their digital devices, 

which, according to Graham and Wood (2003), is a type of surveillance very 

much different from other forms of surveillance. Digitally-connected surveillance 

is performed “without the need for constant direct observation or containment of 

those monitored within particular spaces” (p.228). Also important, powered by 

the exponential growth, digitization and the recombinatory nature of the 

technology of our times, surveillance is more powerfull, acute and omnipresent 
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(ibib.). Furthermore, for the first time in our history, we have private corporations 

that monitor the bulk of the activity of the users within digitally connected 

technology. This is the type of surveillance that in the physical world, it is safe to 

say, a citizen would only find acceptable in prison establishments. In light of 

this, parallels have been made between Bentham’s “Panopticon” and the 

internet structure of surveillance – “Having the potential to observe everything a 

customer does is highly detrimental to democratic values and issues of personal 

privacy and freedom”  (Brignall, 2002, p.12). However, for the most part, users 

seem to be content in allowing these surveillance mechanisms to operate in 

exchange for a free use of the service, thus giving up their privacy (Schneier, 

2015).  

Because in the early-days Berners-Lee ethos of free goods became the norm, it 

quickly became clear that people were not willing to pay for access to content, 

and that the advertising business model was to be the ruling revenue model 

online. Now, advertising, the main source of revenue, is intimately related to 

surveillance. Hence, we ended with platforms that collect, and sell our data, and 

in the process of doing so, bombard us with advertising. In this context, the bulk 

of the users seem to be, for the most part, unaware that, whenever they interact 

with a free service, more often than not, on the digitally connected ecosystem, 

themselves are the product. As these platforms, such as Google and Facebook, 

become imbued in our lives, not much choice is given to the users; “it is either 

surveillance or nothing” (ibid., p.58).  

This shift, to an era where our footprints are the web’s biggest asset, has 

implications in society, policy, and in the ethics of our world. For now the result 

seems to point that, for the most part, users seem to conform to the idea that 

they could be surveilled at any time, unaware. This is a direct consequence of 

monitoring not being obvious, nor advertised; on the contrary, it is a covert 

(ibid.). It is important to emphasize that we are not disputing that search 

engines are critical to our ability to navigate the glut of information. The point 

here made is that, these bias, intentionally or not, exert control over the flow of 

information. This control relies upon sophisticated computer algorithms that 

produce ranking results every time we use a search engine. The ability to select 
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which information is considered relevant is one of the most, if not the most, 

powerful forms of exerting influence over the user: “Search results matter: to 

culture, to business, and to society” (Grimmelmann, 2009, p.950). In the web, 

what users see or hear, “to a large extent became a question of 

software” (Butcher, 2012, p.1166).  

3.6 Automated Gatekeeping 
If in the past gatekeepers business models “relied on the inefficiencies of 

technology” (Schneier, 2015, p.68), the technologies of our times completely 

changed that dynamic. By having almost unlimited, unregulated control over 

sellers (advertisers), information (journalism) and consumers (users), the new 

gatekeepers business models are based on efficiency (Taplin, 2017). In this 

context, we have reach a point of technological progress that has enabled AI to 

exert its influence on "almost all the information you consume, from news 

stories, to social media updates, to movies, books, and television 

programs” (Macbride, 2014). Consequently, news distribution and consumption 

is also being overrun by algorithms that distribute content in a personalized 

manner (Butcher, 2012; Dorr, 2016; Mitchell et al., 2016; Manjoo, 2017). 

As it has been the case during the first 20 years of the web, the journalism 

industry “has been content to piggyback on new innovations as they come 

along, skillfully adapting new methods and new technologies invented by 

others” (Giles, 2010, p.31). As a result, in the Attention Economy, new cultural 

gatekeepers, such as Facebook and Google (O’Donovan, 2014; Somaiya, 

2014) have since positioned themselves at the forefront. These new 

gatekeepers have rapidly spread their influence and have comfortably 

established themselves as powerful middleman with an inherent monopolistic 

business model (ibid.; Schneier, 2015). In this context, the metaphor of feudality 

has been used to address the relationship between the gatekeepers and the 

users. If before the mass adoption of the web, audiences were the customers, 

in the age of data, users are the products these monopolies sell to their real 

customers. In Schneier’s (ibid.) own words, “We are the tenant farmers for 

these companies, working on their land by producing data that they in turn sell 

for profit” (p.69). More concerning is that, although no-one is forcing the users to 
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use platforms such as the search engine of Google our the Facebook’s feed, 

these companies are so imbued with the meaning of modern life that opting-out 

seems to be like taking a step back to the stone-age. Thus, because we are 

basically left with a single choice (to which feudal lord do we give our data to), 

by controlling the true nature of value on the web (attention of the users), these 

companies have positioned themselves to have an impressive control over our 

behavioral and contextual data. 

These feudal lords have explored the three fundamental forces of the new Age, 

introduced tools and methods that allow for a deeper understanding of the 

behavior of users. They did it by successfully transforming their methods of 

delivering targeted advertising, into tools for delivering personalized content. 

They leveraged the recombining nature of the second Machine Age, and 

recombined the software that allowed them to aggregate content with the 

software that monitored the activity of users when navigating the web. These 

softwares and data streams, because they are digitized, they do not wear off, 

they accumulate. Now they are being used, not only to generate revenue from 

advertisers (target advertisement), but also to optimize the process of driving 

user's attention towards specific content. This optimization is achieved by using 

algorithms designed to predict user’s needs and desires. The accumulated 

information about the users is then used to optimize the process of targeting 

advertisements. Hence, by valuing the the behavior of users, these platforms 

are increasing their revenues streams while at the same time controlling the 

flow of information. Consequently, these platforms have since become the main 

intermediaries for both delivering news and advertisement and have established 

themselves as market-makers with huge competitive advantages over the bulk 

of the news industry (Latzer et al., 2014, p.17). Furthermore, as mentioned in 

the last section of chapter 2, none of the above mentioned platforms develops 

their own content – the on-demand Economy – a clear sign that, in the age of 

web services, value truly lies in users, not in content.  

In a nutshell, if for decades the journalistic industry made huge profits from 

selling advertising and was the dominating factor for constructing a public-
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sphere , both activities are under pressure from either IT (e.g. Microsoft), dot-20

coms companies (e.g Google) or social media platforms (e.g. Facebook). These 

tech companies increasingly delegate important authority to sophisticated 

algorithms that, more often than not, enable the interaction of users with a 

service to be conducted in a personalized manner. We have shown consensus 

within literature that argues that personalization helps users smoothly navigate 

the web by keeping them from drowning in the information glut. We have also 

expressed concerns regarding the biases of who is providing this help; how the 

users are perceived by this help; who designs this help; how much the users 

are allowed to know about the internal processes that make the help work, and; 

the power and control the help exert over the flow of information. In this context, 

while the concept of algorithms might once have had relevance to only a few 

data geeks, issues of biases, power, control and transparency of algorithms 

now concerns leaders, services and, scholars across every sector, and 

consumers who stand to benefit from its application (Manlika et al., 2011). 

Journalism and journalists included. 

The growing significance algorithms have on society is now widely 

acknowledged (Just & Latzer, 2016) but most of the discussion is conducted 

within the field of engineering. 

"In a sense, all intellectual work is now 'software study,' in that 

software provides its media and its context, but there are very few 

places where the specific nature, the materiality, of software is 

studied except as a matter of engineering." (Fuller quoted by 

Manovich, 2013) 

It is important to widen the scope of the discussion, for the danger of letting it be 

confined to the field of engineering is that we might be left with a simplistic 

technological deterministic discussion (Crawford, 2016). In the specific case of 

the field of journalism, as argued by Blass and Gurevich (2013), "to develop 

deeper understandings of the processes via which media content is produced, 

consumed, and interpreted by media audiences" (p.33) is consider to be one of 

 Public sphere is here used according to Habermas (1992; 2001; 2006), in which it is defined 20

as “a system of communication between the state and civil society, and, therefore, it is the 
ultimate context in which journalism operates” (Ahva, 2011, p.119).
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the core objectives in media industry scholarship. Hence, the study of 

algorithms and personalization falls within the perspective of the authors.  

Rightfully though, the recent study of the impact algorithms have on the flow of 

information, like other new-born technological innovations, still lacks a coherent 

and consistent terminology (Garcia & Calantone, 2002). For this reason it is 

important to clarify the terminology we adopt from this point on. Firstly, 

whenever we address the grand scale effects of algorithms, we will make use of 

Latzer et al. (2014) coined concept of algorithmic-selection. The algorithmic 

selection applications identified by the authors differ in scope, and applicability, 

and can relate to processes of search, aggregation, observation/surveillance, 

prognostic/forecast, filtering, recommendation, scoring, content, allocation, or 

combinations of them. All of these applications are based on filtering through 

data and applying rules about what the world is (ibid.). This common link leads 

us to conclude that, personalization is a functionality that any of the above 

mentioned applications might have. Consequently, whenever addressing the 

grand scale effects of the increased use of algorithmic selection applications, 

we are also discussing the possible effects of personalization. Secondly, to 

detach personalization from human-editors, when addressing the use of 

personalization in the context of the journalistic process of distributing news and 

shaping public opinion, we will adopt the concept of algorithm-editors as 

described by DeVito (2016). Thirdly, based on the work by Anderson (2011) an 

algorithm is here seen an object that is inherent to both algorithmic-selection 

applications and algorithm-editors, hence, personalization does not exist without 

algorithms. 

Research over the influence of algorithms is critical to help the journalism 

industry "respond effectively and adapt to the rapidly changing technological 

conditions under which contemporary media industries operate" (Blass & 

Gurevich, 2013, p.33). More importantly, it is the backbone that determines how 

scholars can create an understanding of how algorithms "are being constructed, 

and the assumptions, pr ior i t ies, and inputs that underl ie their 

construction" (ibid., p.35). If we take the example of Google's or Facebook's 

feeds, DeVito (2016) has shown that both algorithm-editors do not "operate 
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directly in parallel with the story selection process at a traditional news 

organization" (p.2). And still, as Anderson (2011) argues, these feeds play an 

important role in “mediating journalists, audiences, newsrooms, and media 

products” (p.530). This  intermediary role of algorithms implies that, if journalism 

was known as the the fourth estate for its role in mediating the relationship 

between the public and power structures, then, by mediating the relationship 

between journalism and the public, algorithm-editors have also become a new 

form of power (ibid.; Diakopoulos, 2015; Latzer et al., 2014; Dorr, 2015). This 

power, as we have argued, is expressed by control over the flow of information. 

In communication scholar, this influence over the the flow of information can be 

addressed as a process of gatekeeping, or as we choose to address it in the 

specific case of algorithm-editors, automated gatekeeping. This role of 

journalism in successfully influencing its audience what to think has been widely 

established within communication scholarship (e.g. Lippmann, 1922; Cohen, 

1963; McCombs & Shaw, 1972; Neuman et al., 1992). Also, the impact of 

issues of filtering are also covered by several years of research. For example, 

although not addressing algorithm-editors, Lee (2012) expressed concerns 

regarding the end of the traditional gatekeepers. According to the author, the 

manner in which information is selected, suggests that mechanisms of ranking 

“have the potential to lessen the power of the gatekeepers in intermedia 

agenda-setting and facilitate the distinctive pattern of news selections based on 

the popularity among the audiences” (ibid.). In particular, this research analysed 

the influence of “most-popular articles” (MPA) on the attention levels of the 

users, however, a parallelism can be made with the role of algorithm-editors. 

The personalization process of algorithm-editors also establishes MPA, but as 

we have shown, they do much more. Personalization has the distinct ability of 

analyzing the behavior of the users, and make predictions as to what is likely to 

be considered the most useful article for the user to see next, without the user 

being aware of its existence. 

This active unsensed process of filtering, predicting and pushing relevant 

information, according to the work of Anderson (2011), is the crux of “algorithmic 

intelligence” (p.536). In the specific case of algorithm-editors, algorithmic 
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intelligence is important because it changes the way that journalism and 

audiences relate. In this context, intelligent, active, automated gatekeeping 

encourages the establishment of a non-participatory audience that feeds on the 

agenda imposed by the algorithms (ibid.), which, as we have discussed, is a 

biased agenda. Also, because algorithms are based on a datafication of the 

world, automated gatekeeping considerers users to be quantifiable and 

predictable objects (Wilson, 2017) that can be “aggregated in a big-data kind of 

way” (Schudson & Fink, 2012), consequently leading to the establishment of 

calculated publics (Diakopoulos, 2015). In light of this, we can infer that, by 

relying on algorithms, this process of automated gatekeeping is, in its core, a 

flawed process. More precisely, the rhetoric of personalization cannot predict 

what a user wants to access, but it can predict, with “90 percent accuracy”, what 

one particular user is going to do, “if he or she looks exactly like one million” 

other users (Nolan quoted in Andrejevic, 2014, p.1677). In this context, we can 

infer that predictive algorithms operate at a probabilistic level that is based on 

converging against the mean (Andrejevic, 2014), as such.  

In a nutshell, predictions, about the interests of the users, are made through 

finding correlations in computer-generated metrics – information gathered 

online – which in itself is a very “impoverished data set” (Cottrell quoted by 

Somaiya, 2014). For example “clickbait’s” (headlines that trick users to into 

clicking on them), by Fall of 2013 were “attracting 90 million readers a month to 

its feel-good viral posts” (Manjoo, 2017). Based on this information, and 

because Facebook’s News Feed was solely seen as an engineering project, 

inevitably its algorithm-editor prioritized clickbaits over other information. 

However, while the computer-generated metrics indicated that users were 

interested on those contents, “in surveys, people kept telling Facebook that they 

hated teasing headlines” (ibid.). In this context, thus, the predictive process of 

News Feed did not allow algorithms to “establishes a deep comprehension of 

information” (DeVito, 2016, p.4).  

We have also established that algorithms do far more “than simply aggregate 

preferences” (Anderson, 2011, p.540), they are an entity of biased and opaque 

control (Diakopoulos, 2015). This biased, flawed, non-neutral control automated 
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gatekeeping holds over the flow of information might not always be intentionally 

exerted. In some cases this power might be incidental. Notwithstanding, 

whether incidental or intentional, filtering decisions always exert their power by 

over-emphasizing or censoring certain information. Thus, by establishing MPA, 

algorithm-editors are also liable to disrupt traditional news flow, bring about new 

consumption patterns, and thereby also weakening the role of traditional 

newspapers in the transfer of agendas (Just & Latzer, 2016). All these 

arguments support our initial reasoning of the urgent need for the field of 

journalism to develop a better understanding of the machines of the second 

age. However, it is not just about understanding how, through the use of 

algorithms, the flow of information is happening in a non-neutral, flawed, biased 

and, to some extent, gatekeeping manner. It is also about establishing 

correlations with the risks that emerge from the large scale use of automated 

gatekeeping.  

In this context, it is already an ongoing debate, between scholars, professional, 

and commentators, whether or not the web provides the users with more 

options for different points a view. On one side, we have those that argue that 

the openness and sociality characteristics of the web provides users with more 

chances for a heterogenous perspectives (Obendorf et al., 2007; Goel et al., 

2010; Messing & Westwood, 2012). Which is contrasted with arguments that 

stipulate that, more options of content, does not imply that users, actually, 

favour content that opposes their previous beliefs. Often referred to as the echo 

chamber effect (Sunstein, 2009; Hosanagar, 2016; Pierre, 2016), this concept 

points us to an era where, in a socially-connected information-overloaded 

ecosystem of the web, users “tend to choose news articles from outlets aligned 

with their political opinions” (Flaxman et al., 2016, p.299). Additionally, and more 

critical to our discussion, the web is a medium that, according to Pariser (2011, 

2012), potentially creates “filter bubbles”.  

Algorithms-editors filtering processes are based on how much knowledge they 

have of each specific user, and have a tremendous impact on what we devote 

our attention to. For example, we have evidences of how the first result of a 

Google’s search engine, when compared to all the other results of the same 
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search, effectively drive more that 30% of online traffic . This is even more 21

relevant when, as we know, Google is accepting money to give priority on the 

MPA’s (Sullivan, 2012), clearly bypassing impartial integrity, for revenue 

enhancement. Facebook has the same strategy of paid placement, having 

enabled users and companies to pay in exchanged for better visibility in other 

user’s feed (Constantine, 2012). So to high degree, it is not just about filter 

bubbles. It is also about bubble manipulation on a large scale conduct by 

corporate businesses. In this context, Facebook recently conducted a research 

aimed at understanding the contagion effect of bubbles (Kramer et al., 2013) 

and the results all point to the same conclusion – different MPA filters enable 

different behavior patterns in users. In Kramer et. al (ibid.) we can see how, by 

providing different emotional valences of content to different sample groups, the 

posts coming out of the different groups were intertwined with the dominating 

emotional valence of the feed – subjects who saw positive valenced posts 

tended to write happier post, and vice-versa. Astonishing was that, the sample 

of this research was 680.000 users, numbers that attest to the capacity these 

centralized/monopolistic automated-MPA’s have for large scale manipulation of 

reality, simply by meddling with different aspects of filtering information.  

Furthermore, recent work from Spinney (2017) argues that empirical evidence 

coming out of research conducted by Coman and Hirst (2012; 2015) clearly 

shows evidences about how the huge amount of memories, that are shared 

through social media, are blurring the distinction between individual and 

collective memory. If we consider that unsensed, opaque algorithms are 

responsible for distributing the bulk of these memories, than by selecting what 

information reaches which users, the new gatekeepers can also potentially alter 

human decisions, and pose risks to civil society, by interfering with  our 

collective memory (Cocorocchia et al., 2016). Consequently, the above 

mentioned arguments clearly show how these algorithm editors are liable to 

perpetuate the selective exposure of content, and thus lead to groups 

polarization and manipulation of the real (Just & Latzer, 2016).  

 Retrieved from 21

http://info.chitika.com/uploads/4/9/2/1/49215843/chitikainsights-
valueofgoogleresultspositioning.pdf
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Also, either inadvertently or wittingly, it is easy for the companies controlling the 

flow of information to disseminate homogenous perspectives, potentially 

amplifying ideological segregation. We have research that shows how long term 

lack of exposure to a variety of point of views has the ability to cripple the 

function of democracies (Flaxman et al., 2016; El-Bermawi, 2016). This 

distortion of the real can come in the form of manipulating reality, instigating 

social discrimination or silencing those who do not fit the filter. However, in a 

recent study, after analysing exposure to news, opinion, and civic information, in 

a sample of over 10 million users, Facebook concluded that “the power to 

expose oneself to perspectives from the other side in social media lies first and 

foremost with individuals” (Bakshy et al., 2015, p.2). Although there is empirical 

evidence coming out from other research supporting Facebook’s conclusion 

(Marchi, 2012; Quattrociocchi et al., 2016), these conclusions suffered a lot of 

criticism from academic researchers, mainly, due to the lack of transparency of 

its “science” (Auerbach, 2015).  

Supporting the reasoning of algorithm-editors perpetuating echo chamber, 

recently Google launched an extension to its browser with the purpose of 

jousting against that selective exposure to polarized content. Named 

PolitEcho , this particular extension provides a visualization of the echo 22

bubbles of the user’s individual feed (Wenzke, 2016). EscapeYourBubble  is 23

another Chrome extension design to tackle the echo chamber phenomenon. It 

differentiates from the former in the sense that, it is not merely providing a 

visualization of the bubble, but also, allows users to add contrasting posts to 

their news feed (Buis, 2016). Although both extensions are mostly dedicated to 

prevent automated gatekeeping from further interfering with the political 

polarization in the United States, they serve as examples of how this issue is of 

the utmost importance for today’s society, and deeply interferes with the 

traditional roles of gatekeeping.  

 http://politecho.org/22

 https://www.escapeyourbubble.com/23
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“The shift raises questions about the ability of computers to curate 

news, a role traditionally played by editors. It also has broader 

implications for the way people consume information, and thus how 

they see the world.” (Somaiya, 2014) 

In sum, at this point of our dissertation, we are able to infer several maxims of 

the new age that can help the field of journalism addressed the object, the 

distribution method, and the dominating gatekeeping process: 

1) what the steam engine, electricity, and automated production were for the 

former industrial revolutions, the algorithm is for the second Machine Age 

(Manovich, 2013); 

2) to understand communication, business, labour, interaction, and progress, 

we must understand the limitations, bias, control and power of this object 

(Diakopoulos, 2015); 

3) more often than not, when accesing the web, we are engaging with the 

dynamics of personalization (Latzer et al., 2014); 

4) personalization is willingly capitalizing on the filter bubble (ibid.); 

5) the new intermediaries between the public and the news do not incorporate 

journalistic-values in their processes, and their processes of filtering information 

are opaque and solely based on datafication of human behavior (DeVito, 2016; 

Anderson, 2011); 

6) filtering information by making predictions regarding what will be more 

relevant, for a specific user, at a specific point in time, is a process of 

diminishing the variety of information available (Lee, 2012); 

7) the filtering issue is not only a technical issue but also a societal (Manjoo, 

2017); 

8) by having the flow of information evermore controlled by automated 

gatekeepers that are based on monitoring the individual footprint of the users, 

we are also witnessing an increased risk of serious threats to data protection 

and privacy (Schneier, 2015; Latzer et al., 2014); 
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9) echo chambers do exist and their existence is as much our fault as it is 

coming from the characteristics of the web (Hosanagar, 2016); 

10) automated gatekeeping can potentially morph into echo chambers of like-

minded people, thus implying that, algorithms can labor towards a distortion of 

the real (Latzer et al., 2014); 

11) algorithm-editors are an active, agenda-setting, gatekeeping, flawed and, 

limited method of distribution that is interfering with the role of journalism in the 

formation of public opinion (DeVito, 2016); 

12) algorithm-editors are fostering the perpetuation of echo chambers. 

3.7 Journalism in the Second Machine Age 

With all the upsides and downsides of these emergent intelligent technologies, 

while users are getting accustomed to using algorithm-editors (Somaiya, 2014), 

the facts remains the same – Google and Facebook are still preserving the bulk 

of the advertisement revenue for themselves (Sweney, 2016; Rutenberg & 

Isaac, 2017); the media has lost power over the process of distribution, which is 

now being controlled by algorithms (Alandete, 2017); while algorithm-editors 

pose themselves as a neutral reflection of the vox populi, in reality, they are 

constantly exerting power and control over the flow of information (Spring, 

2011), thus influencing billions of users (Nunez, 2016). In light of these facts, at 

the hands of algorithms, power over distribution and authority over public 

opinion formation is controlled by companies who do not necessary feel the 

need to do anything else but satisfy their shareholders needs, which can be 

sum to, increasing their revenue (DeVito, 2016; Diakopoulos, 2015). In this 

context, journalism is, in a sense, experience science from the perspective of 

lab rats.  

“I think these represent a deeper discomfort about an information 

environment where the content is ours but the selection is 

theirs” (Gillespie, 2014) 
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However there is light at the end of the tunnel, meaning that, it is up to 

journalism to abolish this vivisection. Journalism industry, professionals and 

scholars can start by taking the blindfolds, and acknowledging that they have to 

be part of shaping a future that works out well. Given the exponential pace of 

this inexorable shift, those within the journalism field (scholars, professionals 

and organizations) who are not reexamining their culture, organizational 

structure, and the way they do business, in a continuously, and relentless 

endeavour, are oblivious to what is happening around them. As Bucher (2012) 

calls attention for, there is a “need to be attentive to the ways in which our 

research objects change in an ongoing fashion as well as to the patterns that 

may emerge” (p.1178).  

In fact, the world is in dire need for more eyeballs that can monitor and help 

shape these automated gatekeepers. Grimmelmann (2014) explained how most 

of the research concerning algorithm-editors comes from the companies that 

control them and how that in itself is problem. The professor then concludes 

that, more watchdogs are needed to assure that society remains well informed 

about the inner-workings of the object, and the, subsequent, ethical and privacy 

issues that arise from the process of automated gatekeeping. Also, Mann and 

O’Neil (2016) adverted that having humans work with machines can be part of 

the solution – “we need to audit and modify algorithms so that they do not 

perpetuate inequities in businesses and society” (ibid.). Lohr (2013), also 

underlined the need for more human oversight coming from multiple fields, and 

added that, human contributions are critical to check, verify, evaluate, edit, or 

correct, the work of the algorithms. 

However, more human oversight over automated processes is not a new 

concept. A pivotal research from Parasuraman and Riley (1997) shown that, 

even though automation relieves people from tasks, more attention has to be 

devoted to the inner-workings of the machine, and to the feedback loop it 

established with the human. In this particular article, the authors clearly advise 

about the possible emergence of vicious cycles that have a lasting impact on 

the co-evolution of both automated technologies and users. Applied to our 

discussion, these inputs clearly support the need for human monitoring of 
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algorithm-editors. Furthermore, even the companies that exert their power and 

control over the flow of information are beginning to acknowledge the 

limitations, and consequences, of having a pure non-human process of 

distribution. This represents a huge shift from companies that “have long 

portrayed themselves as neutral technology platforms that should have no role 

filtering the internet” (Schechner, 2017).  

The recent phenomenon of “fake news” being disseminated through the new 

gatekeepers is a good example to illustrate this shift in perspectives. This 

phenomenon is relatively novel, therefor its impact has not been extensively 

study (Kahan, 2017). Nevertheless, there are scholars who argued that the 

spread of misinformation is further weakening the already fragile role of the 

journalism industry (Pickard, 2016). Silverman (2016) analysis of fake news 

during the 2016 American presidential election shows exactly that. 

“[The research was] focused on how the best-performing fake news 

about the election compared with real news from major outlets on 

Facebook [and its results] found that top fake election news stories 

generated more total engagement on Facebook then top election 

stories from 19 major news outlets combined.” (ibid.) 

In light of this, Facebook first “defended itself as a nonpartisan information 

source” (Isaac, 2016), with the CEO and founder Mark Zuckerberg publicly 

challenging the notion that his platform had any direct effect on the presidential 

election (Heath, 2016; Doctorow, 2016). Nonetheless, after initially dismissing 

concerns about the influence their algorithm-editors had in disseminating fake 

news, both Facebook and Google have since created tools and strategies to 

oppose this phenomenon (Nicas & Seetharaman, 2016). In a post on his 

Facebook profile, Zuckerberg  catalogued the ongoing work aimed at tackling 24

misinformation. The measures included: stronger detection of misinformation; 

easy reporting of misinformation; third party verification of facts; warning badges 

that inform when the user is reading stories flagged as misinformation; and, 

disrupting information driven by financially motivated spam. In the same post, 

 Retrieve from https://www.facebook.com/zuck/posts/10103269806149061 24
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Zuckerberg openly admitted that the algorithm-editor that runs Facebook feed 

was also responsible for the spread of “fake news”. In his own words, “we are 

raising the bar for stories that appear in related articles under links in News 

Feed” (ibid.). Only a few months after, the CEO of Facebook went even further 

and admitted that filter bubbles and fake news are in fact collateral damages 

that must be tackled. 

“The two most discussed concerns this past year were about diversity 

of viewpoints we see (filter bubbles) and accuracy of information (fake 

news). I worry about these and we have studied them extensively, but I 

also worry there are even more powerful effects we must mitigate 

around sensationalism and polarization leading to a loss of common 

understanding.” (Zuckerberg, 2017) 

Afterwards, Facebook “quietly rolled out” its solution to fake news (Hinchliffe, 

2017) – as of March 2017, users can flag links to fake information. More 

relevant to our discussion, Zuckerberg  expressed the need to “continue to 25

work with journalists, and others in the news industry”, particularly, to “better 

understand their fact checking systems and learn from them”. Not long after all 

this controversy, Facebook finally announced that the company was hiring a 

head of news (Flynn, 2016; Griswold, 2016; Temperton, 2016). This new job, 

according to the listing, would have to clearly communicate, and foster, 

transparent dialogue with news organisations, globally.  

After so much effort devoted in expressing its non-existing role as a news 

company, this key aspect of the job description certainly serves as evidence of 

how Facebook is seeking guidance from traditional gatekeepers. We should not 

be surprised by this changed. Quite the opposite – we ought to be questioning 

why it took so long for Facebook to actually hired a professional coming from 

the news industry to help run its news feed. Google already had appointed 

Richard Gringras as senior director of news years before, and, to make matters 

worst, Facebook in a not so distant past, already had professional journalists 

within their workforce working with its ranking algorithms. However, after it 

emerged those journalists were interfering with the algorithms of its “trending” 

 ibid.25
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sidebar (Nunez, 2016), Facebook decided to fired every single one of them 

(Alandete, 2017), leaving filtering and ranking to be handle without “no 

journalism supervision” (Temperton, 2016). As it happens, within two days of the 

absence of professional journalism supervision, that algorithm-editor was 

responsible for spreading fake news that ended up becoming viral (Wells, 

2016). Thus, we can safely deduce that, although eliminating the pre-existing 

bias of the journalists, the elimination human-editors only served to exposed the 

bias and flaws of Facebook’s own algorithm-editor.  

This ambivalence forced Facebook to search for a liaison that would establish a 

dialogue with the organizations responsibles for reliable content. The same 

organizations who, thanks to Facebook and Google hijacking of the 

advertisement revenue, now suffer from severe financial pressure, and that, 

now that the users are increasingly turning to the news feeds, rely on these 

gatekeepers for the process of distribution. 

“The social media site’s relationship with the news media is, at best, in 

frenemy territory (...) Facebook has gotten double blame in recent 

months for enabling the circulation of false news items while 

contributing to the financial pressures that are causing the continuing, 

national wave of newsroom buyouts and layoffs.” (Rutenberg & Isaac, 

2017) 

Moreover, the newly appointed head of Facebook News Partnership Team, will 

work on lessening some of the backlash of the bias and flaws of their solely-

based machine driven distribution. Google, according to Huffman (quoted by 

Lohr, 2013), already had this shift, from solely-based machine driven 

distribution, to having part of their resources more human curated. These 

changes in mentality all point to a future where, even though algorithms will get 

better at an exponential rate, we will still need some level of human involvement 

in monitoring and shaping the new gatekeepers. Brynjolfsson and McAfee 

(2014), as we mentioned in the beginning of this chapter, made a point of 

explaining how, although machines are better in tactical acuity, at the moment 

there is still no substitute for human strategic guidance and creative thinking. 

These are the areas where the field of journalism can still have a vital role to 
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play in the process of distribution and shaping public opinion. For that to 

happen, it is now more critical than ever that professionals and scholars of this 

field acquire new knowledge, skills and competences. 

If in a not so distant past, the journalism industry moved towards adding experts 

to design content for the web, and to perform social media strategies, now the 

newsroom is forced to consider adding experts that understand how to perform 

data research, mining and experimentation. Also, to move towards adding value 

(to grasp the attention of users), a great effort is needed by the news industry in 

order to acquire core resources, such as tech expertise, hardware infrastructure 

and quality of data. More to the point, because AI is developing at an 

exponential pace, constantly fostering new innovation, it cannot be asked of 

these experts to develop an one-size fits-all solution. It takes a consecutive 

approach to effectively be prepared to work with the machines of our age. This 

is the only path towards, at the same time, monitoring the automated 

gatekeepers, and tapping into the full potential that comes from the use of 

algorithms. Only if such steps towards change are taken, will the news industry 

strive towards enabling once again their critical role as a mediator. 

Inevitably, with the newsroom being, once again, forced to adapt to this 

technological change, misconceptions might arise. We can see evidence of 

missguided discussions when discussions arise regarding whether or not 

algorithm-editors are here to take over the editor's job. As we have been 

arguing, it is not about replacing, but rather, about how machines can free 

editors to do what only human-editors can do. It is about augmenting. A human-

editor will still decide the standards of one’s editorial guideline. A human-editor 

will still sniff out the next important story. A human will still decide to what type of 

audience they are creating content for. In a nutshell, it is important to remember 

that 1) machines were created to free humans from performing complex 

mathematical tasks, in order to allow humans to use their time to do other 

important things, 2) displacement of labour is indeed occurring but, for the 

moment, humans still have a vital role to play, 3) in the future now, the 

workforce is selected by how well the human works with the machines of the 

second age, and 4) creativity, ideation, strategic guidance and innovation are 
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still domains that are oblivious to machine interference. In fact, as we already 

addressed, creativity will likely be the most wanted skill. Sure the machines of 

our age will continue to speed up tactical acuity through a terrific extent. But 

these machines still come nowhere near the capacity and complexity of the 

human brain. 

Thus it becomes imperative that the journalism field commits to the act of faith 

of adding creative people. These workers cannot be given a specific problem to 

solve and they cannot be forced to punch a clock. The corporation has to 

recognize these creative people have an amazing gift called brain, and, if the 

brain of a specific person has done well in the past, corporations have to let that 

same person do their thing, no matter what that thing is. As the NYT 

announced, you need to let the brain be free to pose challenging, creative and 

bold questions (Mullin, 2016). Machines, so far, can only provide answers, not 

question, and as such, through bold question, invariably, work will come out. 

Perhaps not the work anyone expected. In fact, it may not even apply to your 

particular business problems. But you can always sell it to somebody else. The 

point is, with mutual distrust, between creatives and the news industry, it 

becomes increasingly difficult to do anything, let alone innovate.  

This is not an easy change. We all are aware of the anxiety surrounding the 

future of many professionals and organizations. Newsrooms will likely be 

smaller in the future (ibid.) and automation is already being imbedded in the 

process of writing the news (Dalen, 2012; Dorr, 2016), threatening to go beyond 

personalized distribution and to start engaging in personalized content (Graefe, 

2016). Although not the main focus of this thesis, it is important to briefly explain 

how, “the evolution of natural language generation (NLG) is changing traditional 

news production” (Dorr, 2016, p.2), and forcing journalists to further “re-examine 

their own skills” (Dalen, 2012, p.2). Automated journalism  has been introduced 26

in the newsroom’s of Associated Press, Forbes, NYT, Los Angeles Times, and 

ProPublica, which means that the build-out phase of machine driven reporting is 

already enfolding in the media industry (Graefe, 2016; Mccormick, 2016; 

 Automated Journalism is here used according to the definition of (Graefe, 2016), in which it is 26

seen as referring “to the process of using software or algorithms to automatically generate news 
stories without human intervention”.
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Holmes, 2016; Roso, 2016). However, in the end, it all comes down to the same 

issues we have been discussing since the early stages of this chapter.  

As we have been discussing, the machines of the second age are enhancing 

performance, and optimization processes, across multiple fields. Also they are 

rapidly entering the domain of performing cognitive tasks (Brynjolfsson & 

McAfee, 2014; Gerbert et. al., 2017), thus threatening to replace human labour 

in areas that go beyond routine tasks (Frey & Osborne, 2013). In the specific 

case of automated journalism, it is agreed that NLG algorithms have the 

potential to enhance performance (generate more volume of news at a faster 

pace with lower cost), and optimize processes (these non-rival data can be 

reused to write personalized news according to the individual preferences of the 

user). However, NLG is still limited to generating routine news stories (Graefe, 

2016). Reflection of content, assessment of facts, and reasoning, are all non-

routine tasks, thus processes that NLG has yet to embrace (Dorr, 2016).  

Furthermore, the key drivers enabling performance enhancement and 

processes optimization, as we already mentioned, rely less on the NLG 

algorithms and more on the quality and quantity of structured data sources 

(Gerbert et al., 2016). Meaning, automated journalism “cannot be used to cover 

topics for which no structured data are available and is challenging when data 

quality is poor” (Graefe, 2016). Reasonably, NLG is also liable to all the same 

limitations (correlation as opposed to deep understanding of information), 

biases (pre-existing, technical and emergent) and flaws (unexpected or 

unintended errors) as those of the object that runs its engine (ibid.; Dorr, 2016).   

This increase use of automated journalism imposes questions regarding its 

implications, not only for journalists, and the news industry, but also for users 

and society. The latter is related to how users perceive machine-only content 

development, and how this new technology will impact democracy. So far 

studies have shown that users do not perceive the differences between human 

and automated written texts (Dalen, 2012; Van der Kaa & Kramer 2014; 

Clerwall, 2014), which confirms the rising expectations of NLG being 

increasingly incorporate in newsrooms. However, at the same time, these 

results also raise questions regarding algorithm transparency. As we argued 
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above, these machines are for the most part opaque, black-boxes and thus 

difficult to assess their inner-workings, and, for the most part, users seem 

content to use algorithm-driven tools without showing the need to understand 

the algorithm. Due to its novelty, comprehensively, the implications that 

automated journalism have on democracy have not yet been fully explored 

(Graefe, 2016). However, if we take in consideration what we argued regarding 

the impact of automated gatekeeping, we can safely infer that there are serious 

risks of having machine written texts controlled by companies who do not 

uphold journalistic values of objectivity, integrity and impartiality. With the 

distinct possibility of the advent of a news ecosystem, where these non-

journalistic companies control, both, the process of creating and distributing 

news, intelligent concerns arise regarding the role of the field of journalism as 

content producer, as the watchdog of society and thus of democracy as well  

(ibid.). 

With algorithms editing, aggregating, publishing, and distributing content, the 

implications for the news industry and journalists go from the processes of 

media production all the way to consumption (Anderson, 2011; Pavlik, 2013; 

Broussard, 2014; Diakopoulos, 2015; Gillespie, 2014; Napoli, 2014). Because 

algorithms are unsensed by users and likely to contain bias a produce errors, 

organizations, human-editors, and journalists, that use these tools, will likely be 

the ones accountable for any side effect of automation (Graefe, 2016). In other 

words, if indeed the path of automation leads to a personalization, of not only 

distribution, but of content as well, accountability for any possible side effects 

that might arise (echo chambers, filter bubbles or misinformation) will also be 

bestowed upon organizations, human-editors and journalists. It is then critical 

for the journalism field to develop guidelines that determine which information 

regarding the inner workings of automation should be made transparent to the 

public (ibid.). Finally,  the economics of using automated journalism imply that it 

only becomes cost-effective to have machines replace humans at the task of 

writing news when the purpose is to put out thousands of content (Kuntze, 

2016). Thus, automated journalism effectively contributes to an enhancement of 

the, already overloaded, information environment. 
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Boiled down, organizations will have to consider 1) the limitations of NLG 

(routine tasks), 2) acquire technical expertises and infrastructural structure 

(knowledge-base and technology), 3) continuously search for relevant and 

reliable data 4) develop standard data structures, 5) for fear of accountability, be 

transparent about engaging in automated processes and, 6) embark on 

producing huge volumes of automated news, personalized or not. For 

journalists, while these advancements in NLG might strike fear to a labour force 

that is already fearing for their jobs, there are a lot of opportunities of where to 

add value. Sure these machines can generate information much quicker than 

humans, but as we have discussed, they cannot sniff out a good story.  

The volume of information produced by automated journalism will, according to 

Myers (quoted by Holmes, 2016), free up journalists for “higher-minded 

pursuits”. The pressure for competing, in the real-time on an information-

overloaded, socially-dependent, increasingly personalized, competitive medium, 

is so intense that journalists have been spending a great part of their time, 

simply, producing information. The good news is that, these machines have the 

distinct ability to free journalists and editors to go “back doing what they do best: 

analyzing and commenting on the news, rather than simply providing 

information about it” (Kuntze, 2016). As we have been discussing, a machine 

can generate the information, and the human can add his knowledge, creativity 

and expertises to it. In this context, the way for journalists to survive as a 

species is to develop skills, and competences, that enables them to work side-

by-side with the automations of our era. In the case of automated journalism, it 

is imperative that journalists keep developing the skills that algorithms cannot 

perform (Dalen, 2012), namely, skills that are related to non-routine tasks, such 

as “in-depth analysis, interviewing, and investigative reporting” (Graefe, 2016). 

In sum, there is no way around these fundamental issues:  

1)  the requisites of professional journalism are evolving;  

2)  new opportunities will be available for professionals who can work with, 

and create new automated technologies; 
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3) on the contrary, professionals who have specialized in routine tasks will 

most likely lose their jobs to a machine;  

4) time is needed to come up with new innovative solutions; 

5) consecutive approaches to innovation are key towards developing a 

knowledge base that helps guide scholars and professionals in this era; 

6) this knowledge base is crucial towards outlining future research that, 

potentially, can lead to limiting the growing dependence from companies 

who do not stand for journalistic values; 

7) although newsrooms will continue to grow smaller, and new automated 

machines will continue to put pressure on an already constraint 

journalism industry, a new sustainable future is possible. 

3.8 Challenging Assumptions 
In the last sections of this chapter, we have presented arguments regarding the 

increased role algorithms play in controlling the flow of information, and the 

consequences the emergence of these new gatekeepers have for the field of 

journalism. More precisely, we discussed how automated gatekeeping adds 

further pressure to an already economical constraint journalism industry, the 

consequences of algorithms bypassing journalism in the process of distribution 

and public opinion formation, and the type of labour disruption that is happening 

in newsrooms. To avoid being left behind and having its role in society rendered 

useless, we established the need for the field of journalism to reshape its 

assumptions. A good place to start is by reshaping its philosophy/ideology. As 

Mullarkey’s (2006) addressed, when fundamental changes occur in a society, 

“philosophy must take the challenge of renewal and acknowledge the possibility 

that art, technology (…) might be capable of forcing new philosophical thoughts 

on us” (p.193). These new definitions that may arise do not have to be precise. 

On the contrary, they must evolve side by side with the medium and its human 

use. In a sense, it is accepting that the new medium, and humanness, are in a 

constant state of flow.  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“(...) traditional rock logic is based on ‘is’ [identity: what is this?]. The 

logic of perception is water logic and this is based on ‘to’ (…) ‘what 

does this leads to?’(…) Such concepts do not always need to be 

precise because we are using water logic rather than rock logic, which 

depends on precision” (De Bono, 1991, p. 189). 

Bell (2006) offers a rundown of the implications of Deleuze and Guattari 

development of a “philosophy at the edge of chaos”, from which we can extract 

arguments in favour of a fluid approach. The author explains how both 

philosophers approach their field as a “living organism at the edge of chaos”, 

maintaining “both its strata”, in order to avoid slipping into a state of anarchical 

relativism, “and its unstable deterritorializing flows”, so that philosophy doesn’t 

fall into “mindless repetitions of cliches and platitudes” (p.4). In a sense, as it is 

best described by Due (2006), thinking for Deleuze cannot be seen as 

separated from the world, but as a part of it, for thinking is a “process that takes 

place within reality” (p.9).  

In a era where the tools we create are becoming increasing intertwine with our 

personal ecosystem, listening to us, anticipating our needs, and helping us 

when required (even if not asked), it is of the utmost importance to not waste 

time in dwelling over the past; of whether or not to adopt technology. In other 

words, as Schwab (2015a) discusses, 

“We are not constrained by a binary choice between ‘accept and live 

with it’ and ‘reject and live without it’. Instead, take dramatic 

technological change as an invitation to reflect about who we are and 

how we see the world. The more we think about how to harness the 

technology revolution, the more we will examine ourselves and the 

underlying social models these technologies embody and enable, and 

the more we will have an opportunity to shape the revolution in a 

manner that improves the state of the world.” (p.4) 

But still, this place of flux, infinition, and ambiguity of concepts, is exactly what 

traditional media loathes. The old media became an expert on showing us what 

it considered to be of interest and/or useful for the public. However, powered by 
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Berners-Lee egalitarian and universal design principles, today the public is free, 

to search, access, and build, one hyperlink at a time, their own path through 

information; until they reach what actually matters to them.  

Fortunately, not all professionals and scholars of journalism are still taking 

shelter under the rock logic. For example, Jarvis (2011a, 2011b, 2011c, 2011d) 

is a professional journalism, and scholar, who is not shy in approaching the new 

digitized medium as being in a state of flow. He continuously faces the evolution 

of journalism as part of a dynamic system, thus stressing how it is impossible to 

determine with precision any formal renewal of what journalism is, or ought to 

be. And that is how it should be, because, powered by increase digitization, 

ubiquitous data and the recombinant nature of innovation, we live in an hybrid 

era, much more complex, and pervasive, than the early days of the web. An era 

that favours an approach of constant experimentation, and of not taking for 

granted conclusions, or clearly defined paths. An era of innovating  by putting 

things together.  

If we considered how automation is exerting control in ways that potentially 

have severe consequences for journalism and democracy, this fluid approach is 

even more critical. With public opinion formation evermore at the hands of 

corporations that do not incorporate journalistic-values in their automated-

gatekeeping process it is thus uber important to approach reality as it is, and not 

as it ought to be. And this fluid approach has to be implemented across all 

stakeholders of the journalism field, from industry to academia. Moreover, as we 

have been arguing, now that the world is racing “towards a more data-intensive 

future” (Castro, 2014) there have been emergent concerns regarding the 

disparities between those who produce, have access to, and can leverage data, 

and those you are being left behind (Andrejevic, 2014).  

In light of this, if in the past concerns were raised regarding digital divide 

(Hoffman et al., 2001) – asymmetries in access to digitally connected 

technology (Yu, 2006) – now the topic has expanded into data divide – “the 

social and economic inequalities that may result from a lack of collection or use 

of data about an individual or community” (Castro, 2014, p.2). Although the data 

divide is not the main focus of our thesis, arguments can be made about how 
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journalism is on the impoverished side of the divide, and how this divide will 

keep increasing in the future. For example, the use of data is already 

overwhelming disproportionate in the relationship between the journalism 

industry and the new gatekeepers. Such disparity in access to data, and 

knowledge of how to leverage data, are one of the key factors that have lead to 

the already discussed financial constraints for the journalism industry (loss of 

revenue), but also, for journalism losing its privileged role as a gatekeepers 

(exodus of value). As Andrejevic (2014) discussed, “patterns may emerge from 

the data, but their relevance or usefulness depends heavily on the questions 

they address, which in turn depend on who is asking” (p.1679). More often than 

not, those asking are those that build the machines, not those who use them. 

It is true that news organizations and journalists have at their disposal different 

technologies that provide useful data. Today’s journalism data toolkit can 

include, for example, Google Analytics , Chartbeat  and, Buzzsumo . The 27 28 29

first allows for a monitoring of traffic, and storage of that monitoring over time. 

Chartbeat is more complex, and, in a sense, more useful. The web analytics 

provided by this platform include real-time monitoring of how many people are 

online at any given time, the location from where the traffic is coming from, a 

time-on-page metrics to assess how long users stay in each page, and a 

visualization of what is trending at any given moment. Chartbeat thus provides a 

real-time feedback that can be a very useful tool for editors, and journalists, to 

make grounded decision based on their audiences behaviors. Furthermore, this 

tool also enables organizations to receive via email computer generated report 

cards. BuzzSumo is even more complex than the two former mentioned tools. 

This platform uses predictive algorithms to provide a forecast of what is going to 

be popular next. Also, BuzzSumo features a ranking of trending topics, while at 

same time, allowing for a visualization of how specific topics are trending online, 

and for identifying who are the key influencers within, and across, each trend.  

 https://analytics.google.com27

 https://chartbeat.com/28

 http://buzzsumo.com/29
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This data toolkit example would not be complete without mentioning new 

platforms that allow for automated journalism. We already briefly explained how 

automated journalism, slowly but steady, is making its way into the newsroom. 

Moreover, today’s newsroom does not have to develop their own NLP 

processing machines. There are third-party platforms at the disposal of 

newsrooms that enable the production of more routine information than any 

work fo rce combined . Too ls such as Automated Ins igh ts  and 30

NarrativeScience , already provide these algorithm-driven reports of just about 31

anything that can be turn into a formula. These tools are efficient, and fast, for 

publishing huge volumes facts at a lower cost. In an era of increased 

competitions for the attention of users, journalists and news organizations need 

to know how to leverage these tools, if not for anything else, precisely because 

the competition is already using them. 

While making use of all the above mentioned tools will certainly help bring the 

news industry closer to the new age, however, let it be no mistakes about it, it 

will not put an end to the data divide. Firstly, the field of journalism does not 

collect, own or control these data, whereas the new gatekeepers do. Secondly, 

the algorithms that run these tools are opaque, thus difficult, if not impossible, 

for the journalism field to assess the data that feeds the algorithms, and the 

potential biases of the algorithms. Thirdly, algorithms are not built strictly based 

on technical exercise nor do the numbers speak for themselves. The numbers 

that show up on the screen of those using third-party data tool kits are providing 

a type knowledge that replaces explanation and causation, with correlation and 

prediction. Although a limited process, it is true that this type of automated data-

mining, for now, is the only available resource for most organizations to find 

patterns of online traffic. But these are processes that are controlled by the few, 

and, these few, decide what they put out to the many, in a way that does not 

undermine their competitive advantage. Which as we have been arguing, relies 

more on the variety and quality of the data sources (which the journalism field 

 https://automatedinsights.com/30

 https://www.narrativescience.com/31
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does not control) than on the predictive algorithms. Lastly, it is impossible to 

assess the validity of the inferences these platforms put on the screen. 

Regarding the data divide, the data produced by an individual on the enriched 

side of the digital divide is growing everyday. Powered by the fundamental 

forces of exponential growth, digitization and recombining innovation, hardware 

(whether wearable, mobile or stationary) have (and will continue to) become 

more powerful and cheaper, and thus new sources of digitized data (e.g. 

physical sensors) are blossoming every day. For example, powered by 

ubiquitous computing and the proliferation of sensors, the “emergence of the 

Internet of Things” (IoT) (Castro, 2014, p.3) will continue to blown open new 

ways of 1) collecting data about the world, and also 2) of communications 

between machines and humans, and of M2M communication. Furthermore the 

decreasing costs, and ubiquity of these sensors, and of cloud computing, has 

lead to a portability of sensors. Our smartphones are already like that, but now 

technology is being used, not merely as mobile devices, but also as something 

that is in constant contact with us.  

Although it seems to have reached us very fast and out of nowhere, in fact, WT 

is backed by decades of science. One of the world’s foremost pioneer scientist 

in the field of wearable intelligence, Pentland (1998) has been advocating, for 

almost 20 years, how wearable computing is the next frontier of technology. 

Powered by WT, technology is increasingly becoming one with us, in the literal 

sense that it is, not just, an extension of our nervous system, but also, it has the 

potential of being in permanent contact with our nervous system. As we have 

previously argued, cognitive philosophers already characterized the relationship 

between humanness and technology as a symbiotic feedback loop that feeds of 

each other's capacities. In this context, the capacity for WT to shape our culture 

is even more tangible due to its embodiment – by wearing them we are making 

them a part of who we are.  

In a nutshell, with the emergence of real useful intelligent WT, the feedback loop 

that has been shaping humanity and technology will only accelerate. Pentland 

(ibid.) arguments are in line with this discussion, which is evident in how the 

scientist addresses Marshall McLuhan’s pronouncement – “the medium is the 
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message”. That is, “the way a technology changes our way of life can be more 

important than the information it conveys” (p.91). Furthermore, Mann (2001), 

who has been working on the concept of wearable computing for over 15 years, 

addresses WT as the perfect tool to enable the advent of a “computational 

process in which the human and computer are inextricably intertwined” (p.100). 

In this scientist's reasoning, what emerges is a signal processing framework for 

the embodiment of Humanistic Intelligence (HI). The author defines three 

fundamental operation modes of HI: Constancy, Augmentation and Mediation. 

The first is related to WT capacity to be in continuous contact with the users. 

The second is an aspect where WT augments the senses of the user, even 

when interacting with WT is not the primary task the user (e.g. spatiotemporal 

contextual awareness that helps a user navigate through course). Whereas the 

third is the most relevant characteristic for the purposes of our thesis. 

Although Mann (ibid.) was not addressing the impact that new data sources 

coming out of WT might have on the process of automated gatekeeping, the 

author addresses mediation as an aspect “in which the computational host can 

protect the human host from information overload, by deliberately diminished 

reality” (p.101). This topic of information overload has been widely studied by 

“academics from neuroscientist to economists” (Manyika et al. 2011). As Simon 

(1971) once said, “a wealth of information creates a poverty of attention and a 

need to allocate that attention efficiently among the overabundance of 

information sources that might consume it” (p.40-41). As we can all agree, the 

bombardment of information has never been greater than in the age we live on. 

We also have established that in distract-penchant information-overloaded 

event, attention is more likely to be triggered by an emotional stimulus (Bower & 

Forgas, 2012). Fuller (2010c), although acknowledging that not everyone is 

“equally vulnerable to the use of emotion as an attention-getter" (p.72), makes a 

point of explaining how a large percentage of people decides based on their 

emotional responses – “the greater the challenge, the greater the emotional 

arousal” (p.61).  

As we will discuss in the next chapter, due to its embodiment, WT does open up 

a new treasure trove of data sources at a physiological level that provide a 
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direct path to approach/withdrawal decisions. As such, soon the new 

gatekeepers can potentially add this physiological data (PD) to their mediation 

of the flow of information. If fed to their personalization algorithms, PD adds 

internal responses of the nervous system of the users to their data sources of 

spatiotemporal contextual human overt interactions with information, each 

others and the world around them.  

These are the issues that launch our approach to WT and Journalism. It is 

different from what is being addressed at the moment. For example, Spruill 

(2013) limits her arguments to uses of WT as either how new heads up 

displays, i.e. Google Glasses, can become a tool for content creation and 

augmenting the work of the journalist, or how Smart Watches, i.e. Apple Watch, 

can become a new distribution medium. Also, other authors have addressed 

other categories of WT, such as Augmented Reality and Virtual Reality as tools 

to develop new forms of contents (e.g. Pavlik & Bridges, 2013). However, in the 

context of the process of distribution and public opinion formation, there seems 

to be a generalized disregard about the fundamental nature of WT as an activity 

monitors, and its implications for the predictive algorithms, computing systems 

and data divide of the future. 

Furthermore, users are already making use of PD. A growing segment of the 

population already spends a remarkable amount of time and effort trying to 

generate more personal data . While most of us step on a bathroom scale 32

once a week, or estimate the number of hours we have slept last night, some of 

us weigh ourselves several times a day, and wear sensors that tell us how 

many minutes of REM and non-REM sleep we achieved. These users are 

called self-trackers – people who use technology to acquire, store, and analyze 

their own life data (Ramirez, 2013). Coined and launched in 2007 by two editors 

of Wired magazine, Kelly and Wolf, the Quantified-Self (QS) movement is 

defined as process of self-digitizing. In light of recent technological 

advancements, this process is being enhanced by how WT enables the self-

 over 13 million healthcare and fitness WT were projected to be sold worldwide from 2013 to 32

2015. Retrieved from https://www.statista.com/statistics/302725/healthcare-wearables-
shipments-worldwide/ 
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monitoring of physiological states and self-sensing of external data, such as, for 

example, location and time, all the time, everywhere (Wolf, 2010).  

All of the above mentioned arguments lead us to conclude that, instead of 

focusing on what WT is (rock logic), journalism must embark on quest of 

questioning what WT can be (water logic). Focusing on WT as an activity 

monitor that can track biometrics, and add PD as a source of data to the 

algorithm predictions, is a critical path that allows the field of journalism to 

address how this added complexity of data sources can potentially influence the 

flow of information, further narrowing the flow of information, and increase an 

already insidious monitoring of human behavior.  

Furthermore, traditionally more quick to adapt to new data-driven strategies that 

allow for monitor, profile, track and target users directly (Hardy, 2017), 

marketeers are already making use of PD (Ariely & Berns, 2010; Plassman et 

al., 2012). Let it be no doubt – marketers are on the enriched side of the data 

divide. If in the past marketers depended heavily on media organization to 

provide them with knowledge about the audiences, in the new era, if anything, 

they are free from their dependence of the intermediary role media 

organizations. As we have been arguing, the only way to put a stop to the 

advantage of the competitors is to learn from the early-adopters of the new 

machines. Even if in the case of journalists, learning means paying attention to 

what marketers are doing. As controversial as it sounded, more than 10 years 

have passed since Deuze (2005) opposed conservative approaches designed 

to perpetuate the ideology barriers that separate editorial integrity from the work 

of marketeers.  

We have to consider the different futures of professional storytelling in 

journalism, advertising and marketing communications existing next to 

— in a more or less symbiotic relationship with — participatory, 

collaborative and connectivity–based notions of media work.” (ibid., p.

6) 

Furthermore, in the chapter dedicated to the displacement of labour, we already 

addressed how the competitive advantages brought by a new technological 
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infrastructure will fade as the competitors adopt said technological 

infrastructure. Meaning, the surplus value added by leveraging data, that 

marketers now have, will stop, as soon as the journalism industry starts using 

the same performance optimization data tools as the field of marketing. By that 

point, businesses we will be left with the advantage they always had – the 

human work force. However, it is never enough to underline that, only the skilled 

humans, those who know how to work with, and for the machines of our age, 

will be valuable. 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4. The value of Physiological Studies in Competing for the 
Attention of Users 

In so far during the previous chapters of this thesis, we have established that in 

the digitized ecosystem, the slow reaction by the journalism industry has lead to 

severe economical constraints, and a lost of its intermediary role as a 

gatekeeper. Particularly, we presented evidences in favour of an exponential 

growth of AI algorithms and architectures, and how these advances have swiftly 

became the foundational technologies of our age. Moreover, has it progresses, 

AI will continue to shape the meaning of progress in the future of our 

generations, and generations beyond that. AI is an endless variety of software 

species, that can be applied, and combined, in numberless ways for a wide 

variety of applications, where each new AI development, potentially, can serve 

as a building block for numerous other AI innovations. Also, we argue in favour 

of 1) variety, volume and quality of data sources, 2) the ability to put-out 

personalized outputs, and 3) conducting a continuous relentless process of 

refinement, as the sources of competitive advantages for businesses adoption 

AI technologies. With the adoption of AI comes a type of labour destruction and 

displacement; one that will render useless, not only routine-task jobs, but also, 

as it becomes increasingly better at performing tasks that until now were 

considered as being exclusively within human cognitive capacities, AI carries 

the promise of rendering non-routine tasks obsolete. For now at least, ideation, 

creativity, strategic guidance and social skills seem to be domains that only 

humans can perform, therefore, we inferred that this competences are a 

prerequisite for the workforce of our age.  

We then sought out work from cognitive philosophers to help us establish how 

humans and the tools we create are intertwined in a constant, coevolutionary, 

feedback. From that section on, we focused on the biases of algorithms; their 

inherent control over the flow of information; the lack of transparency about the 

inner workings of most of the tools we interact with on the daily basis; and, 

consequently, the need for more transparency. We presented facts supporting 

how the increasing control algorithms have over the flow of information is being 
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manifested through the rapid ascent of new cultural gatekeepers. We outlined 

the risks that automated distribution has for the field of journalism, and 

concluded that journalism is increasingly losing its function as the mediator of 

the relationship between power structures and the public. We defined the 

inherent risks of having an exclusive machine-mediation, and argued that more 

human supervision is needed. In the concluding remarks of the last section, we 

expressed our concerns about this mediation now being at the hands of private 

businesses who are on the enriched side of the data divide, as opposed to the 

impoverished side where the industry of journalism is locked in, and, in order to 

help minimize the damages brought by the technological advancements of our 

age, we appealed in favour of a fluid approach to the evolution of journalism. 

We have shown evidences of how the bulk of business models that successfully 

operate on the web consist of leveraging data regarding the behavior of users. 

Companies, such as Google and Facebook, for the last 10 years have 

positioned themselves as market makers with a monopolistic handle on this 

data economy (Latzer et. al, 2014; Schneier, 2015). In this context, if Al Gore 

once saw the economical benefits of the digitized world coming from the ability 

of connecting business and consumers in real-time, all the time, across the 

world, now he rightfully expresses concerns about how corporations, 

relentlessly, and continuously, perform data-mining on the behaviors and habits 

of users with the purpose of improving their revenues; which in most cases still 

is advertising. Although acknowledging the potential of the new medium for 

fostering a type of participatory culture that can speed up the creation of a 

global mind, the former United States vice-president is not shy in approaching 

the downside effects of the bulk of communication, sharing, and access of 

information, being performed under an all-seeing eye. Gore (2013) goes as far 

as to coin a new metaphor to define the reigning online business models – the 

“Stalker Economy” (p.42). In a sense, the Attention Economy paved way for a 

new economy model based on “massive databases compiled on individuals 

based on their online purchases” (p.370). 

Although we agree that the new metaphor is a suitable and well-informed one, 

we still find ourselves disagreeing with Gore’s perception of the role of 
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gatekeepers. Taking into consideration what we have argued in Chapter 3, 

Gore’s thoughts about a digitized world that has few, if any, gatekeepers (Wyatt, 

2013), seem to be misplaced. We have reviewed literature that effectively 

shows how target advertising technologies have migrated to a personalization 

of the feeds most users use to access information; how this is a phenomenon of 

automated gatekeeping; how the few are controlling the flow of information of 

the many, thus exerting power over public opinion forming; how this power and 

control, potentially, can lead to manipulations of the real, either by silencing, or 

over emphasizing information, thus fostering polarized audiences.  

Given the exponential growth of these centralized structures, it comes as no 

surprise that the father of the web expressed concerns regarding the path 

digitization has taken. In his Long Live the Web (Berners-Lee, 2010), the 

scientist goes as far as to tender the idea of the need for a new Magna Carta; 

one that, according to Schneier (2015), “restricts the actions of both 

governments and corporations, and that imposes responsibilities on 

information-age corporations rather than just rights” (p.246). However, in our 

age, monitoring, and control over the flow of information, has tremendous value 

for the ruling business model of the web (advertising), and the companies that 

hold the reins over the stalker economy have resisted, and will continue to 

resist, any policy changes that jeopardizes their revenue streams (ibid.). 

Consequently, for now, in the age of competing for attention, the stalker 

economy is here to stay.  

In an age best defined by its founder, where few if any algorithmic transparency 

exists, where we lost control over our data, where it is increasingly easier to 

spread misinformation (Berners-Lee, 2017), journalism can take steps towards 

becoming the beacon that leads the quest of demanding Google and Facebook 

to keep, and increase, their efforts to combat these problems – to become more 

transparent. This is especially relevant now that, as mentioned, the increasing 

sophistication of algorithms drawing upon rich pools of personal data is at the 

brink of adding non-overt behaviour data.  
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4.1 The promise of monitoring non-overt behavior 

As we briefly introduced in the last section of the former chapter, new 

technologies (WT) that carry the promise of fostering awareness about the 

human body are beginning to be adopted by users (self-trackers). The current 

capabilities of WT, include, but are not limited to, a transition from sporadic 

snapshots to long-term, continuous monitoring of PD (Teng et al., 2008; Bonato, 

2010), that favours the independence and participation of the self-trackers 

(Patel et al., 2012). Systems that leverage PD rely on three fundamental 

building-blocks: 1) the sensors and other hardware that enable the collection of 

PD; 2) the software and hardware that relay the PD to a remote server; and, 3) 

the data analysis that extracts task-relevant information from the PD (Bonato, 

2010). As it can be seen in the recent advancements in sensors, cloud 

computing and data analysis techniques, power by the three fundamental forces 

of the second Machine Age, all the above mentioned building blocks have 

advanced tremendously in the past years (ibid.).  

If in the past, sensors were too big and its integration on WT was not wireless, 

today that is not the case. Sensors, and the hardware that collects PD, have 

been miniaturized, and low-cost small-sized low-power-consumption wireless 

communication has been integrated into a vast number of technologies. 

Including modern WT. Also, PD can now be aggregated, and processed, using 

either the personal computer or mobile phones, and then relayed to a remote 

server, where cloud computing conducts real-time data analysis, and conveys 

back to the device the requested information. With cloud-based storage and 

computation, systems that leverage PD can potentially become low-cost, 

platform-independent (Botts et al., 2010), rapidly deployable, and universally 

accessible (Patel et al., 2012). These advancements have unquestionable value 

within the health domain (ibib.); but the potential to add other levels of 

knowledge regarding the behavior and habits of the users is already being used 

by other fields, particularly in the field of Market research (MR).   

Since the advent of the field of cognitive neuroscience in the 1980’s, we have 

witnessed a growth of techniques and devices that enable the measurement of 

thoughts and feelings, at least indirectly (Walter et al., 2005; Oliveira et al., 
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2014). Now, the recent technological advancements have blown wide open new 

opportunities for businesses that leverage PD at the intersections of 

neuroscience, psychology and marketing (Dinu et al., 2010; Morin, 2011). 

Scholars often refer to this domain of research as either consumer 

neuroscience or neuromarketing (Lee et al., 2006; Fisher et al., 2010; Babiloni, 

2012; Ohme & Matukin, 2012; Plassmann et al., 2012). But these same authors 

make a point of explaining why the two concepts are in fact different fields of 

research. In a nutshell, consumer neuroscience is considered to be a more 

broadly theoretical academic research approach to consumer studies. Whereas 

neuromarketing is defined as the practical applications of methods of the field of 

neuroscience, with the commercial interest of analysing PD to provide an 

understanding of human behavior in relation to markets, products and 

marketing campaigns. Because the purpose of our discussion is inherently 

related with the applicability of PD as a gateway to understand user behavior, it 

is thus more suitable to adopt the latter rather than the former (Glimcher, 2008).  

Although this field might be subjected to different interpretations and 

understanding, most definitions are interrelated. In this context, neuromarketing 

can adequately be defined by its ability to capture a more comprehensive view 

of non-conscious aspects of consumer decision-making (Calvert & Thesen, 

2004; Plassmann et al., 2007; Kenning & Plassmann, 2009; Ariely & Berns, 

2010; Pradeep, 2010; Karmarkar, 2011; Kenning & Linzmajer, 2011; Plassmann 

et al., 2012). Furthermore, it is possible to divide the use of neuromarketing in 

two different settings: 1) a technology that adds an essentially subjective “layer 

of theory” (Lee et al., 2006, p.203) and establishes a link with the “probability 

and non-probability of purchasing decisions” (Furtunato et al., 2014, p.208); and 

2) an interdisciplinary tool that helps marketing strategies define advertising 

elements that trigger positive feelings (ibid.; Fugate, 2007; Ohme & Matukin, 

2012).  

Over the past decade the application of neuroscience to marketing has gained 

support from both academic research and business practices. Plassman et al. 

(2012) in their research paper “Branding the brain: A critical review and outlook”, 

illustrate the growth of both academic published papers and of new business 
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endeavours within this field of neuromarketing (figure 2), which by itself serves 

as evidence of the exponential interest this field is having in our society. 

 

!  
Figure 2. Growth of research applying neuroscience to marketing over time  

(Plassman et al., 2012) 

As a field of research and a business practice, neuromarketing makes use of a 

wide variety of neuroscience methods: techniques that measure the electrical 

and metabolic activity of central nervous system (CNS), such as 

electroencephalography (EEG), Functional Magnetic Resonance Imaging 

(fMRI), Positron Emission Tomography (PET), and also other methods and 

techniques that reflect activity from the peripheral nervous system (PNS), such 

as eye-tracking (ET), electrodermal activity (EDA) recording, and various sorts 

of cardiovascular and respiratory rate monitoring. In section 4.2 we provide a 

description of each of the above mentioned methods.  

However, because these methods are deployed to bypass consciously 

controlled declarative responses to a stimuli, the commercial use of 

neuromarketing has raised controversy. For example, WSJ reporter Brat (2010) 

discussed how neuromarketing research coincides with surveillance and 

interrogation techniques. Based on monitoring techniques that capture 

physiological responses (heart rate, facial expressions, pupil dilation), often 

used in, for example, lie detection and interrogation methods, according to Brat, 

neuromarketing ends-up treating consumers much like suspects. What this 
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reporter fails to assert is that, in the digitally connected ecosystem, monitoring 

and tracking the individual footprint of the users is the crux of the Stalker 

Economy. As we mentioned in the previous chapter, the personalization of feeds 

and the target-advertising economy, are all based on a constant surveillance of 

the users; methods that, as Schneier (2015) exposes, are often used by 

governments to spy on citizens. So, although neuromarketing might indeed use 

monitoring techniques similar to interrogation, the grand scale discussion of 

users being subjected to surveillance-based manipulation rests more on the 

issues we addressed in the previous chapter.  

Wilson et al. (2008) have conveyed concerns regarding ethical questions. Their 

arguments are intimately related with how, by deploying neuromarketing 

practices, there is a potential for interference with the exercise of individual free 

will – manipulation effect. Singer (2010), reporter of NYT, also makes a 

reference to these growing concerns of having researchers devoted to using 

neuroscience techniques to evaluate non-overt responses to products and 

marketing campaigns. The reporter contends that the holy grail of advertisers 

has always been to play with the unconscious desires of the consumers in an 

effort of trying to influence them, but expresses deep concerns regarding 

techniques that effectively probe subconscious patterns. Singer makes use of 

the concept of “Brandwashing” (a merge of branding with brainwashing) to 

further elaborate on the potential of neuromarketing to help advertisers bypass 

the rational defenses of consumers. However, and justifiably, in this article we 

can already see glimpses of an important discussion regarding the actual 

potential of neuromarketing techniques. In the next sections we will further 

elaborate on this important aspect of neuroscience techniques applied to 

marketing, but for now let us agree with Singer – the promise of neuromarketing 

is not as dangerous as the defenders of brandwashing fear, nor as powerful as 

most neuromarketing companies tend to advertise it. 

On the other side of the discussion, we can find work by Li et al. (2017), Lee et 

al. (2006), Dooley (2010) and Hubert and Kenning (2008) that clearly oppose 

the type of criticism we mentioned above. The first work explores the correlation 

between the concept of free will and happiness, and provides “evidence 
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supporting the cultural generality of the positive effects of believing in free 

will” (Li et al., 2017). Nevertheless in the same article, although the concept of 

free-will is defined as the ability of making independent choices, in the reviewed 

literature, the authors acknowledge that our decisions are “completely 

influenced by our previous life experience, so that, given a certain choice this 

experience will trigger us to respond in a certain way, which is not a free choice” 

(Hastings, 2017). In light of this, neuromarketing interference with the exercise 

of individual free will is something that would only occur if applied in a 

longitudinal manner, and more to the point, other variables such as societal and 

cultural background already exert a much more deeper effect on our individual 

freedom to make choices.  

Furthermore, in the article lead by Lee et al. (2006), the researchers make a 

clear distinction between what is scholarly neuromarketing and neuromarketing 

businesses, only to conclude that, perceptions of neuromarketing as “unethical, 

flawed, and potentially harmful, should not mistakenly be applied to scholarly 

marketing research” (p.203). Dooley (2010) goes as far as to argue that, 

comparing passive neuromarketing research to brandwashing is nothing but a 

leap towards conspiracy theories; let it be no mistake about it, this particular 

application of neuroscience methods and techniques is not about “locating the 

‘buy button’ in the brain”, as Hubert and Kenning (2008) professed.  

Neuromarketing techniques do not take over the brains of the consumers, and 

also, much of the hype around the scope of this emergent field is overblown. 

Neuromarketing businesses tend to sell the idea that they know what people 

want, when in fact, what they actually do, is deploy techniques that may provide 

a distinct way of measuring the preferences of people; techniques that can, as 

we will continue to address, provide a different knowledge when compared to 

traditional methods of focus groups and surveys. Also, as we can clearly see in 

figure 2, the amount of open-science being produced serves as an evidence 

about how there is increasingly more information concerning what type of 

vulnerabilities are being explored by marketers, and thus how these techniques 

might influence their behavior.  
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It is also worth mentioning the emergence of another field of applied 

neuroscience, namely, neuroergonomics. This field can be defined as the study 

of the dynamics of brain and behavior at work (Parasuraman, 2003; 

Parasuraman & Rizzo, 2006). As the name indicates, it combines the field of 

neuroscience – the study of the brain structure and function - with the area of 

ergonomics – the study of human capabilities in relationship with work 

demands. More precisely, in order to study how to match technology with the 

capabilities and limitations of people, the field of ergonomics is concerned with 

examining the human use of technology in real-world settings (Mehta & 

Parasuraman, 2013).  

Researchers Parasuraman and Rizzo (2006) frame the purpose of merging 

these two fields as the use of knowledge of the human brain and physiological 

function both to 1) “inform the design of technologies in the workplace and 

home”, and 2) “provide new training methods that enhance performance, 

expand capabilities, and optimize the fit between people and technology” (p.1). 

The basic premise of this field is the value that approaches based on 

knowledge of how the brain works have to go beyond the limitations of typical 

ergonomic methods “based solely on the measurement of the overt 

performance or subjective perceptions of the human operator” (Parasuraman, 

2003, p.6). Overall, this emergent field of neuroergonomics, considers that “the 

basic enterprise of human factors/ergonomics can be considerably enhanced in 

a fundamental way if we also consider the brain that mediates and makes 

possible human performance in the real world” (ibid.).  

Furthermore, similar to what occurred in the area of neuromarketing, powered 

by the advent of noninvasive, low cost, and easy to deploy, techniques that 

enable capture, aggregation, processing and analysis of PD, neuroergonomics 

research aimed at analysing real-world experiments (as opposed to 

experiments being conducted only in laboratory controlled settings) has also 

increased in the last years. Two specific areas of neuroergonomics are 

particularly relevant for the issues we have been discussing. Firstly, it is widely 

undisputed that the area of neuroergonomics can provide valuable inputs to 

both guide and constrain theories of information presentation (ibid.). Secondly, 
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there is enormous potential for neuroergonomics to be deployed in automated 

systems, precisely because it is an area that relies more on non-overt 

manifestation of behavior that occur during the course of the task, as opposed 

to measures of overt behavior that can be difficult to obtain without interrupting 

the task (Parasuraman & Rizzo, 2006). However, as we argued on the previous 

chapter, neuroergonomics automated processes still are 1) liable to have to 

suffer from the three categories of bias (pre-existing, technical and emergent) 

as any algorithmic driven automation, and 2) will still have to have a type of 

human supervision intended to assess the possible vicious cycles that emerge 

from the feedback between automation and human use of technology.  

In light of what we discussed, most of the wondrous potential of both 

neuromarketing and neuroergonomics, is thus linked with PD’s ability to link 

behavior to important psychological indexes of behavioral inference. Focusing 

on neuromarketing, either used to develop new or to measure the effectiveness 

of already deployed products and strategies, much of the hype is based on the 

assumption that the PD contains hidden (implicit) information about the 

preferences of the consumer (Ariely & Berns, 2010). In the particular case of 

MR, studies are traditionally based on providing surveys to consumers and 

participants of focus groups (e.g. groups of people invited to express their 

opinion about certain products or advertising) with many approaches in between 

(see table 1).  

As we have briefly mentioned, these traditional studies which harvest 

qualitative, subjective data, have fundamental limitations, namely, by working 

under the assumptions that decision making processes (e.g. on whether or not 

to buy a product) can be solely scrutinized by analysing people at a declarative 

level (ibid.). There is a vast amount of literature that argues how humans cannot 

fully articulate their preferences when asked to express them explicitly, 

because, as social beings, humans “learn techniques for performing our public 

selves to address the expectations of others” (Andrejevic, 2012 p.199). 
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Table 1 – traditional MR studies  

(Ariely & Berns, 2010) 

Also, arguments have been made about decision making processes being 

fundamentally driven by implicit, automatic processes, thus, in parsings that do 

not make use of cognitive strategic analysis and conscient elaboration (Fugate, 

2007; Knutson et al. 2007; Butler, 2008; Fugate, 2008; Hubert & Kenning, 2008; 

Ariely & Berns, 2010; Andrejevic, 2012; Morin, 2011; Orzán et al., 2012; Page, 

2012; Plassmann et al., 2012). In this context, traditional methods based solely 

on declarative self-reports are considered to be more accurate when 

complemented with neuroscientific methods and techniques. In other words, 

physiological responses when combined with traditional methods promise to 

provide a level of accuracy that exclusively declarative reports can not 

(Andrejevic, 2012).  

As we will further discuss on the following sections, by uncovering patterns and 

correlations that lie beyond human overt processes, this is a line of research 

that enables the identification of emotional bonds between customers and 

products, and/or, users and technology. Hence, as Hubert and Kenning (2008) 

argue, neuromarketing methods of research when used in combination with 

traditional methods ensure more valuable insights about consumers decision 

making processes. However, according to a recent report from the Business 
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Innovation Observatory of the European Union (Probst et al., 2014), 

neuromarketing still faces a number of obstacles, the most relevant of them 

being the credibility of the results, and the scalability of the studies.  

Credibility is related with what we already briefly addressed in the beginning of 

this section. Due to the “exaggerated, unverified and scientifically irresponsible 

claims” (p.2) of some neuromarketing companies, a lot of the results that come 

out of neuromarketing studies still lack supporting scientific validation. 

Nevertheless, as mentioned, within neuromarketing scholarship concerns 

regarding the credibility of the scientific proof do not come under question. 

Therefore, the report suggests that, as companies reframe the value proposition 

to more suitable and scientific promises, neuromarketing techniques are 

expected to increase its penetration on the global MR field. The second barrier, 

scalability, is associated with the setting and the complexity of the technologies 

used to conduct neuromarketing studies. Although researchers are concerned 

with the importance of ecological validity, the complexity of the instruments 

make it so that most studies cannot be conducted in natural settings. In fact, as 

we will address in section 4.2, the bulk of research making use of neuroscience 

techniques is inevitably shackled to laboratory set-ups.  

The same report mentions two differentiated methods of tackling neuronal 

function with the purpose of providing a deeper understanding of approach/

withdrawal decisions. The first is defined as direct studies, and regards the 

study of CNS through the use of EEG and fMRI. Both techniques are state-of-

the-art, but expensive, complex and are mostly confined to being performed in 

laboratory settings (in the case of fMRI, it can only be exclusively deployed in a 

controlled environment). These type of direct studies are thus not well-suitable 

to provide day-to-day inputs to MR processes. The second, indirect studies, 

focus on analysing the changes in the PNS, and for the most part, consist of 

techniques that capture “facial expressions, eye-movement, skin conductance, 

rate of inhalation, and heart rate” (p.3). Despite these scalability difficulties, as 

we already established in the introductory remarks of this chapter, 

advancements in WT have opened the door to deploy easier, non-invasive, real-
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time and cost-effective methods of implementing neuromarketing techniques, 

the exception being the case of fMRI. 

For example, the market of fitness tracking often offers cloud-based data 

analysis of PD, and the results of this analysis are presented to the user of WT 

with the purpose of providing insights regarding the non-overt activity of their 

bodies . However, the added value of these applications and services is mostly 33

felt when the system can effectively merge PD with other sources of data (e.g. 

location, biosensing and social information) to provide more accurate, 

continuously refined, personalized insights; which most already do. With the 

market of WT in fast expansion  (Probst et al., 2014), it is expected that most 34

indirect neuromarketing studies will transcend the scalability barriers by 

adopting WT as an instrument.  

In sum, one of the most famous quotes in the marketing domain expresses 

what is the inherent problem when trying to communicate new products and 

services to the user – "Half the money I spend on advertising is wasted; the 

trouble is I don't know which half” (Wanamaker quoted in Schneier, 2015, p.63). 

If this issue of being more effective already had been tackled by the targeting 

advertising industry, now with constant monitoring of behaviors embracing PD 

as a data source, according to the promise of neuromarketing scholarship, new 

valuable inputs can steer targeting accuracy towards becoming an even more 

optimized process. Also, if WT can potentially enhance traditional MR 

techniques, namely, providing ecological valid detailed information regarding 

non-overt behavior, then this information can potentially be used for the purpose 

of optimizing target advertising in real-time. Considering that in the past the 

recombining nature of innovation of the second machine age led to targeting 

softwares migrating to personalized feeds, it is reasonable to expect that 

systems that collect, aggregate, process and analyze PD also have the 

potential of serving as a new building block for the personalized feeds that 

control the flow of information of our times.  

 retrieved from http://www.gartner.com/newsroom/id/221111533

 ibid.34
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In a nutshell, if neuromarketing delivers on the promise of effectiveness, and 

WT delivers the promise of studying non-overt behavior with ecological validity, 

automated gatekeeping will incorporate analysis of PD, and with that, become 

even more extensively personalized. We are thus left with the question of 

whether or not technological developments that monitor, aggregate, process 

and analyse PD can potentially be used as a new building-block for the already 

pervasive Stalker Economy. More to the point, in the Attention Economy, what 

will be the role of PD? If in chapter 2 we established that, in an overloaded, 

messaged immersed, distracted penchant environment, emotions are the 

gatekeepers of attention (Ohman et al., 2001; Carretié et al., 2004), we must 

now define 1) the link between emotion and PD, and 2) the types of affective 

inferences that can be made through direct and indirect studies of human non-

over behavior. 

4.2 The link between emotion and PD

To start addressing the link between emotion and PD, it is relevant to first 

establish which fields of science deal with such issues. The knowledge and 

principles of physiological mechanisms are interrelated with the body structure 

and the relationship among structures (Cacioppo et al., 2000), thus, physiology 

and anatomy are intrinsically related with this discussion. What differentiates 

both branches of science is that anatomy is the static state of descriptive 

morphology, whereas the physiologic process is a dynamic state. In a nutshell, 

physiology allows for a focus on the interaction between environmental stimuli 

and an information-processing organism across time. However, to understand 

the link between PD and emotion, psychology also comes in play. In this 

context, as the name induces, psychophysiology is the interdisciplinary field that 

emphasizes the multiple levels of analysis need to draw the type of discussion 

needed.  

Psychophysiology addresses the relation between the fields of anatomy, 

physiology and psychology and across the years multiple definitions have been 

!100



established. The definition of psychophysiology as evolved from Darrow’s 

(1964) definition of “science which concerns those physiological activities which 

underlie or relate to psychic functions” (p.1), to “the scientific study of social, 

psychological and behavioral phenomena as related to and revealed through 

physiological principles and events in functional organisms” (Cacioppo et al., 

2000, p.7). Essentially, psychophysiology can broadly be defined as “the mind is 

viewed as having a physical substract” (ibid.), where different techniques are 

used, to provide a measurement of different physiological sensations, that may 

map onto important psychologically relevant processes, like emotion.  

It is also very important to be clear as to what psychophysiology is not. 

Psychophysiology is not the same as physiological psychology, which relates to 

direct manipulations of actual neural tissues in the brain in control experiments 

(Levinthal, 1990). Also, psychophysiology is not behavioral neuroscience, which 

is agreed to be the scientific study of the central neural bases of behavior and 

mental states (Thomas, 1993). A fundamental distinction between the two other 

above mentioned fields and psychophysiology is that the latter does not have 

an unique focus on neural tissue or neural basis of behavior; it is much broader 

field that approaches the physiological system as a whole, as opposed to what 

occurs in physiological psychology and behavioral neuroscience that only focus 

on the activity of the CNS.  

In light of this, in terms of descriptive morphology, the CNS and PNS are the 

two central branches of the human nervous system. The CNS is composed by 

the brain and the spinal cord, whereas the PNS is considered to be all the other 

nerves that compose the overall nervous system. In particular, the PNS is 

subdivided in two branches, 1) the somatic nervous system, and 2) the 

autonomic nervous system (ANS). The somatic nervous system is responsible 

for monitoring the external environment, and controls voluntary processes (e.g. 

movements of skeletal bones), which is contrasted with the functions of the 

ANS, which monitors the internal milieu, and carries out automatic processes 

that self-regulate actions of internal organs and glands (Blessing & Gibbins, 

2008; Kolb & Whishaw, 2015). For the most part, psychophysiology focuses on 

autonomic processes that are relatively outside conscious awareness through 
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activity in the two branches of the ANS – the sympathetic nervous system 

(SNS), fundamentally responsible for excitatory processes, and the 

parasympathetic nervous systems, fundamentally responsible for inhibitory 

processes (Brodal, 2004). 

In the previous section, when discussing neuromarketing, indirectly, we already 

broadly addressed the advantages of studying emotion through 

psychophysiology. Specifically, the potential of analyzing non-declarative 

processes that co-occur with emotional responses, by using neuroscience 

techniques that bypass social desirability processes, that come in play when 

participants provide answers to questionnaire or survey. Also, we already 

broadly addressed the limitations of these neuroscience methods and 

techniques. These disadvantages can be summed up to the difficulty of 

measurement (e.g. most instruments need complex laboratory settings that 

constrain the mobility of the subjects), and the high-cost of the equipment used. 

However, the most relevant disadvantage regards the controversy surrounding 

what can be actually inferred from psychophysiological measures. In light of 

this, before entering the realm of physiological measures, we first must discuss 

what is the link between physiological responses and the concept of human 

emotion. 

4.2.1 What is an emotion 

It is widely accepted that emotions are innate components of the human 

psychic. It is common in the literature whenever addressing emotions and 

motivation to start by going all the way back to the genesis of the word itself. 

Emotion, the word, derives from the Latin word emovere, which means to stir 

up, to get agitated, to move through and out of us. Also revealing, the word 

motivation is also rooted in the same verb, movere, which literally means “to 

move”, and defines motivation as the motive that moves one to behave. Hence 

both emotion and motivation “are fundamentally related to action” (Bradley, 

2000, p.602). However, trying to provide evidences of what an emotion actually 

is, is considered to be a one of the most hard tasks to take on (James, 1884). 

Consequently, it is important to define what an emotion is not.  
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An emotion is not a mood (Strickland, 2001); a mood is more diffuse and last 

longer than an emotion, more importantly, a mood does not need an emotional 

provocative event/stimuli to occur, whereas an emotion does. Emotion is also 

not a feeling (Damasio, 2011); a feeling is a private, internal, individual and 

subjective representation of an emotional experience, whereas an emotion 

should be restrained to behavioral and physiological components. Emotion is 

also not the same as affect (Arnold, 1999); affect is a broader all-encompassing 

term that refers to general topics of emotions, feelings and moods all together, 

thus emotion is only a particular component of affect. Emotion is also not 

temperament (Strickland, 2001); temperament is the subject’s emotional nature 

characteristic that influences the prevailing mood and sensitivity to a stimulus. 

Temperament is also a more stable individual difference across different 

environments in time, whereas emotions are brief responses, typically to 

external events/stimulus in the environment, or to internal thoughts or feelings. 

Finally, emotions are not necessarily irrational; some authors see emotions as a 

form of low-level, implicit cognition that is not “necessarily contrary to 

reason” (e.g. Damasio, 2011). Although cognition itself is something quite 

distinct from emotion (Pessoa, 2009) (e.g. cognition involves so-called 

controlled processes and is not necessarily related to physiological changes), 

as we will address, cognitive functions, such as perception and memory, can be 

involved in issues regarding emotions (Fellous, 2007).  

The variety of human emotions can be summed up into positive human 

emotions and negative human emotions. With regard to attention, positive 

emotions are associated with broader, more diffused focus of attention 

(Fredrickson, 2001; Clore et al., 2001), and negative emotions with narrower, 

and more focused, attention on situational details (Forgas, 1998). Concerning 

motivation, the approach-withdrawal hypothesis suggests that “approach and 

withdrawal are components of different emotions” (Davidson et al., 1990, p.

331). In this context, emotion-provoking events that elicit positive emotional 

states generate approach-related behaviour, which is contrasted with negative 

emotions generating withdrawal-related behaviour. Thus, positive emotions 

results in less focus on the details and approach motivation, “which together 

may enhance exploratory behaviour” (Melo & Anderson, 2016, p.215), 
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predisposing the mind to expand the cognitive repertoire and engage in creative 

thinking (Ashby et al., 1999). By contrast, negative emotions results in a 

narrower detail-oriented focus and facilitates avoidance motivation (Davidson et 

al., 2000), which together reduces exploratory-behaviour. To finish this brief 

review of the dichotomy between processing style features of positive and 

negative emotions, it is important to make a reference to the exception to the 

norm, anger. Although associated with negative emotions, anger elicits high 

levels of approach motivation (Harmon-Jones & Allen, 1998). In light of this, it is 

suggested that it is not the valence, but rather the approach-withdrawal 

dimension of the emotions that determines the processing style of one particular 

emotion. 

Emotions drive attention (Ohman et al., 2001), are associated with mood, affect, 

temperament, and motivation, but also influence learning (Tendler & Wagner, 

2015), and memory (Dolcos & Cabeza, 2002). Emotions include three 

components (Damasio, 2011) – conscious experience (feelings), expressive 

behaviors (expressions that can be seen by others, e.g. body posture, gestures 

and facial expressions), and actions of the body (physiological arousal). 

Consequently, as humans, we perceive emotions through 1) body posture (e.g. 

the way others walk), 2) speech patterns (e.g. regular cadence can increase, or 

decrease in rate, pitch, tone and volume), 3) gestures (although they are mostly 

depend on cultural cues, gestures is one way of communicating emotions non-

verbally to others), 4) facial expressions, and 5) physiological cues (e.g. subtle 

increases in heart rate or body temperature). The most debated theories of 

emotion provide different approaches to the same questions: Does our body 

react because we are emotional, or are we emotionally activated because we 

sense our body reacting? Which comes first, physiological arousal or the 

subjective experience of an emotion? Can we react emotionally before 

appraising the situation, or does thinking always precede emotion?  

Perspectives on emotions from an evolutionary approach were initiated in 

nineteenth century by Charles Darwin firmly advocating that emotion, contrary 

to what was believed, was not simply related to reason; that emotions served an 

important purpose for humans in both communication and also in aiding in our 
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survival. Darwin therefore argued that emotions evolved via natural selection 

and were not exclusively human (Hess & Thibault, 2009). This work paved the 

way for contemporary theories that aimed at understanding emotions as a 

function across time, but also, for more recent theories that were concerned in 

understanding the more physical and neurobiological underpinnings of emotion.  

4.2.2 James-Lang Theory 

Developed independently by William James and Carl Lang, the James-Lang 

theory of emotion, often referred to as the physiological approach, stipulates the 

hypothesis that experienced emotion is the awareness of the physiological 

responses to emotion-arousing stimuli (Strickland, 2001). According to this 

purely conceptual theory, an emotional-provoking event would cause a 

response in the ANS, and this response would then be detected by the CNS to 

produce an emotional experience (figure 3). In other words, without any 

empirical evidence to support their hypothesis, James and Lang proposal 

argues that the perceptions of bodily states, as they occur, constitutes  the 

emotion (e.g. because our heart rate increases, we get emotional). As such, 

emotions are therefore secondary to the physiological phenomenon. Also 

important in the James-Lang theory, each emotion had a specific physiological 

profile in the body, that is to say, different emotion-arousing stimuli, produce 

different body responses, and usher, to what we experience as, different 

emotions (James, 1884). 

!  
Figure 3- James-Lang theory 
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4.2.3 Cannon-Bard Theory 

The Walter Cannon and Philip Bard hypothesis differs from the James-Lang 

theory in the sense that, the former proposes that emotion-provoking events 

induce, simultaneously, the subjective experience we label as emotion, and the 

physiological reactions that accompany them (Strickland, 2001). Relying 

exclusively on studies of animal physiology (Dror, 2014), here it was suggested 

that, emotions can not simply be a physiological phenomena, because, 

physiological responses are too slow (e.g. it takes a while for our heart rate to 

increase and is often imperceptible), and thus, alone by themselves, cannot 

account for the relatively rapid, and intense, emotions that often become 

operative (Cannon, 1931). In this context, the Cannon-Bard theory does not 

imply an hierarchy – what we interpret and how our body reacts occur 

simultaneously. More precisely, if in the James-Lang theory responses of ANS 

were the trigger for CNS activation, as stated by the Cannon-Bard theory, 

emotion-provoking events, simultaneously produce physiological responses in 

the ANS, as well as, the experience and subjective labels of emotions that occur 

in the CNS (figure 4). Hence the emotional experience is the combination of 

these two systems. 

!  
Figure 4 – Cannon-Bard theory 

4.2.4 Schachter-Singer theory 

Formulated by researchers Stanley Schachter and Jerome E. Singer, the two-

factor, or cognitive-arousal theory, postulates that, for an emotion to occur, two 

factors come to play, physiological arousal, and an explanation of the arousal 

based on contextual cues. In this context, emotion-provoking stimuli produce an 
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increase in autonomic arousal that, when sensed, compels humans to search 

the external environment in order to identify the causes behind it. The factors 

identified then determine the cognitive label of the arousal and the experienced 

emotion. In essence, according the Schachter-Singer theory, the felt emotion 

depends upon the reasons given for the generalized state of arousal 

(Strickland, 2001). In light of this, this theory suggests that, autonomic arousal 

comes first and contributes to the experience by really facilitating a type of 

cognitive appraisal (an evaluation of what is going on in our bodies), and that 

evaluation is what really defines and gives rise to the emotion itself (figure 5). In 

contrast with the James-Lang theory, in this constructivist model (Lindquist & 

Feldman-Barrett, 2008), because cognitive elaboration mediates and interprets 

the meaning of an physiological arousal, different emotions can be experience 

with the same state of physiological arousal. Hence, no direct link between 

between a particular level of physiological arousal and a specific emotion can 

be established. This notion, that there are no specific bodily states linked to 

specific emotion, finds evidence in modern views of emotion (Feldman-Barrett 

et al., 2006). For instance, Sergerie et al. (2008) show that, the amygdala 

response, which has been classically been related to fear, is not present in a 

significant number of fMRI studies in which fear is induced, and is present in 

other studies that analyze other emotions. Moreover, Almeida et al. (2016) have 

shown that the modulation of the visual cortex by emotion does not seem to 

reflect specific emotions but instead to be related to the general perceived 

intensity of the visual stimuli. 

!  
Figure 5 – Schachter-Singer theory 
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4.2.5 The psychological unconscious 

It also important to refer more recent works that address the topic of 

unconscious emotions, or the psychological unconscious. By psychological 

unconscious what is alluded is that the conscious experience, thought, and 

actions, are influenced by precepts, memories, and other mental states which 

are inaccessible to phenomenal awareness and somehow independent of 

voluntary control (Eich et al., 2000). Although Zajonc never published a 

comprehensive theory, the scientist published several essays concerning this 

assumption that emotions are often unconscious, motivated by affective 

primacy, and not necessary involving cognition. In his own words, “affect is not 

always transformed into semantic content but is instead often encoded in, for 

example, visceral or muscular symbols” (Zajonc, 1980, p.158).  

“One often has a reaction of liking or disliking almost as soon as one 

recognizes what the object is. Therefore very little cognitive 

processing was required beyond knowing what something is and 

perhaps having one simple association. In contrast, full-blown 

emotional reactions tend to be saturated with cognitions, insofar as 

they depend on interpreting and appraising the eliciting 

events.” (Baumeister et al., 2009, p.121) 

The sagacity of Zajonc’s work inspired recent research that makes use of 

psychophysiological methods to study how some emotions do not find their 

counterpart in conscious processes. Studies that have, as argued by 

Winkielman (2010), further supported “the notion of affective primacy and 

affective independence” (p.360). In this context, in some cases, particular 

emotional-evoking events produce an emotional response first, leaving 

physiological activation, expressive behavior and subjective experience to 

factor-in only after the emotional response. Psychologist Richard Lazarus 

(1991) cognitive-mediational theory is similar to the work of Zajonc, in the sense 

that it postulates that indeed some emotional responses do not require 

conscious awareness. What separates both lines of inquiry is Lazarus’ 

reasoning that a minimum of immediate, unconscious cognitive activity in the 
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form of judgements, evaluations our thoughts – appraisals – comes before any 

emotional response or physiological arousal.  

!  

Figure 6 – Zajonc’s and Lazarus Unconscious Emotions 

Appraisal’s function as an unconscious cognitive mediator between stimulus 

and emotional response explains why different different humans have different 

perceptions, and emotional responses, to the same stimuli, in the same context. 

In other words, emotional-provoking events might trigger unconscious thoughts 

(appraisals) that come before any emotional response, or physiological arousal; 

in some cases, a short-cut to the brain is need and therefore, unconsciously you 

think first, and feel after.  

4.2.6 Conclusions 

Despite posing different hypotheses, all the above mentioned theories point us 

to a realm where the process of making a psychophysiological inference is 

incredibly complex: 

1) the pure physiological approach of James Lang, where was argued that, 

the essence of what an emotions is, is the physiological response, has 
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been refuted; “psychophysiological correlations are not causal” (Cacioppo 

et al., 2000, p.20); 

2) Mostly, emotions are subjective and non-deterministic; the same 

emotional-provoking stimulus elicit different emotions in different subjects, 

and also, at different times, the same stimulus can elicit different emotions 

in the same individual (Fellous, 2007); 

3) Emotion works intimately with cognition; there are no particular regions of 

the brain that are exclusively dedicated to emotion (Gray et al., 2002), and 

thus the dichotomy between cognition and emotions is, in some ways, 

something philosophers, and scientists, imposed on nature, rather than a 

distinction that is actually honored by the brain (Pessoa, 2009; Fellous, 

2007); 

4) Our physiological reactions are part, and parcel, of what makes an 

emotion in the first place; however, no direct link between a particular 

arousal and a specific emotion can be established (Cacioppo et al., 2000);  

5) The perception of the stimulus, and the associated memories, shape the 

organismic changes in motivational, physiological and expressive behavior 

(Fellous, 2007); 

6) if one does not know exactly what the subject is doing (control 

environment), a sudden increase in arousal cannot be associated as a 

response to any particular stimulus, as such, a psychophysiological 

inference is always context-dependent (Cacioppo et al., 2000); 

7) if the stimulus is emotionally-provocative, emotion is effective in 

capturing attention (Ohman et al., 2001). 

To continue addressing emotion would take this discussion deep into the realm 

of neurobiology, which would only serve to obstruct the focus of this 

dissertation. As such, as we continue this chapter, it is important to once again 

emphasise what is relevant for our discussion – although different theories differ 

on how they define, and operationalize emotion and its relation to other 

processes, it is generally accepted that emotion is associated with physiological 
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activity – “in emotional situations, the body acts” (Bradley, 2000, p.602). 

Furthermore, indeed many of our emotional responses, and perhaps even our 

emotions, may not be fully accessible to us, and humans may actually not be 

fully aware of all the powerful influence our feelings have in the way we think 

about, and perceive, the world and other people. The way the psychological 

unconscious shapes who we are, what we do, how we decide what we like and 

do not like. The way emotions shape our attentional processes (Bradley, 2008). 

4.3 Psychophysiological Techniques and Methods  

In this section we review the multiple techniques and methods that the field of 

psychophysiology uses to operationalize arousal. Although not the main focus 

of our thesis, it is nevertheless relevant to review each techniques in order to 

fully understand the limits of operationalizing arousal, and measuring emotion 

and attention. These operationalizations have given researchers a handle on 

ways to parse variations of emotion across people, in ways that are not obvious 

from strictly behavioural studies or other kinds of strictly psychological methods. 

A convenient way is to organize is by dividing through CNS and PNS 

techniques (Dolcos & Cabeza, 2002).  

4.3.1 CNS techniques – Neuroimaging 

● fMRI 

The ability to use magnetic resonance to measure blood flow is intrinsically 

related with the fact that haemoglobin oxygen-transport molecular protein 

contains iron atoms that are capable of producing changes in the magnetic field 

around them (Ogawa & Sung, 2007). In light of this, fMRI measures the amount 

of oxygenated blood in a given brain area, with the underlying idea that more 

metabolic activity of any given brain region should equate to greater blood 

activity (see Reimann et al., 2011 for complete methodological framework). In 

other words, operationalizations based on fMRI very accurately measure the 

response of the brain to a stimuli (active cortical regions) in “the form of blood-
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oxygenation level-dependent (BOLD) measurement, which is taken as a proxy 

for neural activation” (Ariely & Berns, 2010, p.2).  

The advantage of the BOLD signal is that it provides high-spatial resolution 

(1-10 mm) of synaptic activity in deeper, and smaller, structures of the brain 

(Ogawa & Sung, 2007). However, because it can take anywhere between 1 to 

10 seconds for the blood to reach the brain area recently involved in the 

process, the signal has low-temporal resolution (LTR) (ibid.). Also an 

disadvantage, fMRI is a tool that is not very accessible and involves specially 

trained professionals, therefore, fMRI is a very costly type of measurement 

(Sebastian, 2013). Finally, as a procedure, “in order not to compromise the 

collected data” (ibid., p.755), after being placed lying on their back in a long 

narrow tube, during the experiment subjects are not allowed to move, 

consequently, fMRI sessions are very artificial, constraining the ecological 

validity of the experience. 

● EEG 

Our brain has billions of neurons that, given a particular stimuli, fire and produce 

small-scale electrical current that can be amplified by the use of an EEG 

instrument. Apart from scalp electrodes (headbands or helmets) and equipment 

to amplify and digitize the signal, an EEG recorder also may include an 

interface for real-time display, and to review or analyse the recorded data 

(Nunez & Srinivasan, 2007). This non-invasive instrument records changes in 

the electrical cortical activity, under the assumption that, depending on the 

stimuli, some, but not all, cortical areas are activated, and that different patterns 

of brain waves (frequency) are associated with different arousal activity (states). 

In light of this, by only measuring surface neuronal activity, an EEG cannot pick 

up electrical activity beyond the cortex, and thus it is an instrument that has 

poor sensitivity to locate the source of deep brain structure activity. 

Consequently the EEG is a technique with low-spatial resolution.  

Furthermore, when addressing the limitations of this technique, it is also 

important to mention that 1) scalp sensors are very sensitive to artefacts that 
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corrupt the recorded data (e.g. muscle contraction, eye blinking or movement, 

and radio frequency emissions), and also, 2) the EEG signal is in its essence 

very stochastic, meaning that although the pattern may be analysed statistically, 

it cannot be precisely modeled. Consequently, to provide more accurate results 

regarding the response of a subject to any given stimuli, it is suggested in 

literature that better results would come from syncing EEG with other types 

instruments (e.g. Calvert & Thesen, 2004). Nevertheless, compared to fMRI, 

EEG is undoubtedly a more portable, less-invasive and more affordable 

instrument that features high temporal resolution (HTR), which allows for a 

synchronization between short-lived neuronal responses and stimuli 

presentation (Ariely & Berns, 2010; Morin, 2011). 

A wide variety of research operationalizing emotion through EEG regards 

activity between hemispheres, more precisely, the measurement of left–right 

asymmetry of the frontal EEG (typically measured by the power in the alpha 

band, which runs anywhere between 8 to 13 Hz). The results of these studies 

suggest that, relatively greater activity in the left frontal hemisphere region 

seems to be associated with subjects experiencing different kinds of positive 

emotional states or approach-oriented emotions (Davidson et al., 2000). In light 

of these results, it is suggested that the left hemisphere is not merely related to 

cognitive function, but also associated with particular neuronal activity that may 

underlie the experience of positive emotions, and also serve as a good predictor 

as to what extent humans are motivated to act. When subjects are thinking of 

positive memories or presented with positive valenced stimulus, EEG 

instruments capture more relative cortical activity on the left hemisphere than on 

the right. As such, this research suggests that relatively greater activity in the 

right frontal hemisphere region of the brain seems to be associated with 

subjects experiencing different kinds of negative emotions or avoidance-

oriented approaches. In this context, when subjects are thinking of negative 

memories or presented with negative valenced stimulus, EEG captures greater 

relative activation on the right hemisphere of the brain.  

In sum, the general assumption is that left–right asymmetry is a window towards 

positive-negative emotion dichotomy and approach-avoidance reactions (ibid.; 
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Davidson, 2004; Vecchiato et al., 2011), with one exception, anger (Harmon-

Jones & Allen, 1998). In line with the more recent assumptions of emotion 

theory, EEG research has shown that, although anger is indexed as a negative 

emotion, anger responses trigger relatively greater activity in the left frontal 

hemisphere, causing researchers to rethink the nature of anger. As we will 

address when discussing operationalization of peripheral nervous system, the 

similarities between the processing style of positive emotions and anger are 

also seen in ANS patterns of arousal. 

● PET 

This review of CNS operationalizations of emotion would not be complete 

without briefly mentioning this other technique. Broadly, PET is considered to be 

a highly-invasive technique that is based on injecting a radioactive isotope and 

measuring where that isotope travels in the brain. The validity and spatial 

resolution of PET operationalization are similar to what was discussed when 

addressing fMRI, and the assumptions behind PET is that the regions where the 

isotope travels to, are the brain areas more active at a particular instance. As 

expected, this particular technique has a LTR, and, because subjects have to 

be injected with radioactive positrons, it is an highly invasive technique (Lin et 

al. 2010).  

4.3.2 Somatic operationalizations of visual attention and facial coding 

● Eye -Tracking (ET) 

ET is a technique that “tracks the allocation of attention to different regions of 

the visual field” (Kramer & Weber, 2000, p.808). As we mentioned in the early 

sections of this thesis, attention is influenced by both top-down (voluntary 

attention allocation processes) and bottom-up (rapid involuntary forms of 

attentional allocation) factors (Pieters & Wedel, 2004). In light of this, eye 

movement will be partially driven by both these factors. Furthermore, research 

strongly suggests that 1) the “eye is also more likely to fixate on interesting or 
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salient information in the environment and that the gaze remains longer on 

interesting or informative events” (Lang & Bradley, 2009), and 2) pupil dilation 

“reflects emotional arousal associated with sympathetic activity” (Bradley et al., 

2008). Hence, by analysing the correlations between the scanning behavior 

(Bradley, 2008), the number and duration of fixation, and changes in pupil 

diameter (Bradley et al., 2008), ET measurements can provide insights 

regarding both the phenomena of allocated attention and emotional arousal 

(Bradley & Lang, 2007; Lang & Bradley, 2009).  

Most advanced eye-trackers enable researchers to measure, with both HTR 

and high spatial resolution, the 1) relationship between eye movement and the 

head of the subject, 2) head position in three dimensional space in relation to 

the instrument, 3) user identification via geometrical characteristics of the eye 

and iris identification, 4) patterns, and sequences, of fixations of the gaze, 5) 

amount of time the subject spent looking at a specific point in the visual field, 6) 

pupil dilation, and 7) number of blinks. Also important, recently ET instruments 

have become portable thus allowing for studies to be conducted outside 

laboratory settings with “very little or no interaction between researchers and 

subjects” (Santos et al., 2014). The limitations of ET regards the eye sensitivity 

to other ambient stimuli (e.g. variations of the luminance of the environment) 

(Lang & Bradley, 2009) and the difficulties of measuring emotional arousal via 

pupil dilation.  

● Facial Coding 

Facial muscles are very distinct from muscles in other parts of the human body, 

in the sense that these are the only muscles attached directly to the skin. Facial 

coding instruments seek to operationalize the facial expressions that the subject 

expresses while focusing attention on a stimulus. The assumption behind this 

operationalization is that facial expressions are a gateway to identify human 

emotions. Ekman and Friesen (1971) suggested that there is a set of 7 

emotions (anger, contempt, disgust, fear, happiness, sadness and surprise) that 

produce distinct facial expressions. According to the authors, these 7 distinct 
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facial expressions have been hardwired into our brains by thousands of years of 

natural evolution, and as such, are by no means a product of culture or society; 

they are universal. Also, facial coding techniques are often used to evaluate 

emotional responses to stimuli around two dimensions – Impact and Appeal – 

according to what is accepted to be the seven core emotions that facial 

expressions reveal (Hill, 2003). Impact relates to the intensity of the emotion(s) 

exhibited by the facial expressions of the subject, whereas appeal is the 

measure of the relationship between positive and negative emotional facial 

expressions. In addition, when the stimulus is not static (e.g. video), or when 

monitoring interactions with interfaces (e.g. online monitoring of behaviours), a 

time dimension is also used to track changes of emotional responses during the 

study.  

When combined with ET data, the use of both methodological approaches 

promises to effectively correlate the intensity and valence of the emotional 

response with spatial attentional allocation across time. In other words, by 

connecting ET and facial coding, one may infer the location where the subject is 

looking at and identify the emotions each locations elicits on the subject. 

Nevertheless, recent research has questioned this direct link between 

perception of emotions and distinct patterns in the face, by arguing that 

language influences emotion perception (Lindquist et al., 2006; Feldman-Barrett 

et al., 2007; Gendron et al., 2012). In other words, according to Feldman-Barrett 

(2014), because in Ekman’s research “subjects were asked to look at 

photographs of facial expressions and match them to a limited set of emotion 

words”, the experiment had “inadvertently “primed” the subjects — in effect, 

hinting at the answers — and thus skewed the results”. In light of this, the 

promise of this technique to provide a direct link between facial expression and 

a particular emotion is highly questionable. 

4.3.3 Measurement of arousal through measures of ANS activity 

● Cardiovascular activity 

The heart is an organ responsible for keeping us both attuned to our 

environment and helping us understand and experience emotions (McCraty et 
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al., 2004). The three more often used non-invasive direct operationalization of 

cardiovascular activity are 1) the heart rate (HR), also measured as inter-beat 

interval (IBI), 2) respiratory frequency, and 3) respiratory sinus arrhythmia 

(RSA), also measured as heart rate variability (HRV). HR is one of our four vital 

signals of biological functioning, and it refers to regular fluctuations on the 

cardiac cycle which are expressed either by beats per-minute or IBI. Both HR or 

IBI are quantifiable through the electrocardiogram (ECG). The ECG signal has 

three phases, the P Wave, the QRS Wave, and the T Wave. The P wave, which 

translated the onset of the cardiac cycle, has the smallest amplitude of the three 

phases and represents atrial contraction. What follows is the largest amplitude 

complex, the QRS, which translates the ventricular contraction, and is what 

common sense think of as a heartbeat. This is followed by the T wave which 

represents ventricular relaxation. HR and IBI both measure the same signal. 

What differentiates them is that while the former is simply looking at fluctuations 

in beats per minute, the latter is measuring in milliseconds (msec) the time 

between R-spikes in the ECG signal, or the time between successive 

heartbeats. Both types of measurements are directly related, such that an HR of 

60 will equal an IBI of 1000 msec (1 second in between beats).  

Another type of cardiovascular measurement is the respiratory frequency or 

breathing. The physiological system that underlies respiration is the SNS. So, 

when trying to understand psychological constructs, what is indirectly measured 

is effort, active coping, different challenges and appraisals. Respiration starts 

increasing when engaged in effort-demanding challenges of psychological 

processes, and the units are measured in terms of breaths per-minute. More 

precisely, in terms of the frequency of an entire wave of inhalation and 

exhalation. As a technique, respiratory frequency is measured by placing on the 

abdomen of the subjects a respiration belt that allows, not only to measure the 

frequency cycle, but also the amount of air the subject takes in (shallow or deep 

diaphragmatic breaths). In other words, when subjects are using a belt design 

to capture breathing patterns, researchers can measure both frequency and 

volume of respiratory activity. 
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Finally, HRV is a noninvasive technique for quantifying the underlying activity in 

the parasympathetic nervous system. When compared to HR, IBI and 

respiratory frequency, HRV is more complex to measure. HRV measures 

include power in the high frequency range (HF; 0.15–0.4 Hz), which is indicative 

of parasympathetic tone, power in the low frequency range (LF; 0.04–0.15 Hz) 

which has been suggested as a marker of sympathetic tone, and the ratio of HF 

to LF, which is indicative of an interaction between sympathetic and vagal 

activity (for a review, see Xhyheri et al., 2012). Capturing increased levels of HF 

HRV, which are thought to index the vagus nerve or vagal tone, has been 

associated with increased reports of positive emotions (Porges, 1992; Oveis et 

al., 2009), increased abilities to engage successfully in emotion regulation 

(Butler et al., 2006), resilience to stressors (Fabes & Eisenberg, 1997) and 

decreased depression (George et al., 2000). RSA can be measured by 

measuring HF HRV “as the parasympathetic nervous system operates using 

signaling mechanisms that can change HR in phase with respiration” (Quintana 

et al., 2016). Hence, both HF HRV and RSA approach the same correlated 

psychological constructs through different measures. HRV examines the 

physiological response that exists in the beat-to-beat interval of the ECG signal 

and changes in rhythms of respiration (or heart beat frequency increases or 

decreases as we inhale or exhale),whereas RSA refers to the natural variation 

of the HR due to respiratory factors. More precisely, in inhalation, the distance 

between consecutive the R-spikes in the QRS Wave becomes smaller, in 

contrast with how that period increases during exhalation. As such, by providing 

a measurement of exclusively parasympathetic activation, both HRV and RSA 

are seeking to understand the relationship between ANS HR activity and 

sympathetic respiratory activity. The units of typically used when analyzing HRV 

and RSA are msec2 meaning both measures have a HTR.  

● Blood flow and temperature 

This particular indirect operationalization of arousal is based on the assumption 

that blood flow has an influence on the increase, or decrease, overall 

temperature of the body. The different methods are skin temperature (SKT), 

finger pulse transit time (FPTT), and finger pulse amplitude (FPA). What 
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governs the amount of blood flow to any given area of the body is the SNS 

activity, as such, when the SNS is activated, the fight or flight reaction causes 

the blood to flow directly away from peripheral systems (e.g., fingers), and 

instead, blood is channeled towards large locomotive muscle groups. More 

precisely, as the SNS increases activity, vessels constrict (vasoconstriction), 

and it becomes possible to observe a decrease in SKT in peripheral systems. 

Because fingertips have arterioles (the smallest branches of the arterial tree), 

and arterioles only have sympathetic constrictor nerves, by measuring SKT on 

fingertips we can directly assess SNS activity.  

SKT is measured by placing a sensor on peripheral body extension (e.g. distant 

phalange of the finger) and the voltage that gets generated by the sensor varies 

systematically with SKT changes. The voltage is then translated to a digital 

system and converted into either celsius or fahrenheit degrees. However, it is 

difficult to determine exactly what is causing a fluctuation in SKT and the onset 

of the arousal has a low-time resolution (LTR) (the delay between changes in 

psychological state and the possible increases or decreases in SKT is assumed 

to be more a less 15 seconds). Also, there will not be radical changes in SKT 

(the changes in magnitude are relatively low, around 0,5 degrees celsius), and 

SKT is easily influenced by external factors (such as room temperature), 

perhaps even more than the SNS activity itself.  

Interestingly, research is nevertheless looking at SKT fluctuations in relation 

with positive and negative emotions (see for example Boudewyns, 1976; Gross 

et al., 1994; Kistler et al., 1998). The findings point to decreases in SKT being 

associated with negative emotions (sad, disgust, fear, embarrassment) and 

crying, which is contrasted by increases in SKT being associated with 

excitement, positive emotions, as well as anger (which as we addressed is the 

exception to the norm in the sense that it is an approach oriented mobilization of 

positive emotions processing style features).  

FPTT and FPA are parameters considered to be in the broader family of Finger 

Pulse measures that observe blood flow. With the heart as the epicenter, when 

it beats, undulations of blood flow waves flow until the extremities of the body. 

The questions at hand are, how long did it take for these undulations to flow 
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from the heart to peripheral systems, and when these undulations reach the 

extremities, how big is the amplitude of the wave. To measure blood flow, 4 

different sensors are needed to get measures of finger pulse, namely, 3 ECG 

sensors to measure the heartbeat and 1 additional plethysmograph sensor that 

uses infrared light to detect the volume and amplitude of blood in the finger. As 

such, the pethysmograph sensor is worn on the finger with the light facing the 

skin, and when the infrared light hits blood in the finger, the light bounces back 

to the sensor, revealing how big the wave of blood is, as well as, how long it 

took the blood to get there.  

Because fingersonly have sympathetic constrictor nerves, both FPTT and FPA 

are measures of SNS activation. FPTT is measured by looking at the msec time 

difference between the R-spike in the ECG signal, and the peak of the pulse 

pressure wave at the fingertip. As SNS activation increases, necessarily, as we 

argued above, as a consequence of the fight or flight response, HR and 

vasoconstriction also increase, thus the time the blood takes to reach the 

extremities will also increase, which results in a FPTT decrease (e.g. 

Fredrickson & Levenson, 1998; Newlin & Levenson, 1980). FPA measures the 

distance between the bottom of the wave and the peak of the wave and is 

affected by the same factors as FPTT measurements, hence having the same 

relation to SNS activation. 

● Electrodermal Activity 

We have millions of sweat glands in our body, with the highest density being 

situated in the hands and in the sole of our feets. There are two different kinds 

of sweat glands, the apocrine glands and the eccrine glands. The apocrine 

sweat glands can be found in the armpits and genitals and are responsible for 

giving off odor. Whereas the eccrine glands are all over our body, and are 

involved in thermoregulation, which helps us maintain a constant body 

temperature but, importantly for this discussion, these glands respond to stress, 

emotion and attention, being exclusively under the control of the SNS (Dawson 

et al., 2000). Consequently, researchers that seek to operationalize arousal via 

sudation, do it by measuring the activity of the eccrine glands, by means of a 
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technique that measures electrodermal activity (EDA), also referred to as 

measuring galvanic skin response (GSR) or galvanic skin conductance (GSC).  

Usually measured on the palm of the hands, the importance of eccrine sweat 

glands is that, unlike most ANS responses, it provides a relatively pure or 

undiluted measurement of sympathetic activation (ibid.). In other words, the 

secretion of eccrine sweat glands is a way of indirectly and noninvasively 

assessing how active the sympathetic branch of the ANS is at any given point. 

As SNS activity increases, the amount of sweat secreted by the palm of our 

hands increases. In this context, researchers assume that the increase 

sweating in our palms helps provide a firm grip on fight or flight situations. 

EDA is measured by placing two sensors on hand palms, or fingers phalanges, 

with a saline gel (NaCL) that provides a conductive path between a constant 

0,5v current between the two sensors. As activity on the SNS increases, the 

increased sweat produced by the eccrine glands provides a more conductive 

path and thus greater current. In other words, researchers are observing the 

proportional increase between the sympathetic activation and current. The 

signal or current is then transmitted through a transducer and displayed on a 

digital interface and/or stored in a digital database. Also important is that EDA is 

measured in units called microsiemens and the amount of time need for 

changes in microsiemens to occur is low. Consequently, EDA has a HTR which 

implies that the delay between an emotion-provoking stimuli and sympathetic 

activation of the electrodermal system is low and thus electrodermal 

physiological arousal comes very quickly after-the fact. Furthermore, 

considering that both responses are mediated by the SNS, there are evidences 

of the close relationship between pupil dilation and increases in EDA (Lang & 

Bradley, 2009). 

It is common for this indirect operationalization of arousal to be associated with 

the lie detector, but it is a misconception that it is measuring lying. This 

technique the level of sympathetic activation of the subjects. Evidence show 

that not all people when lying show ANS arousal (e.g. Hare, 1968 has shown 

that people with psychopathy have relatively suppressed activity of EDA). As 
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such, EDA can only assess how active is the response of the SNS when the 

organism if faced with an emotional stimulus.  

4.3.4 the value of these techniques for the neuromarketing disciplines 

While BOLD responses very accurately identify the specific areas activated in 

response to a stimuli (or by cognitive processes such as memory), fMRI 

instruments is a costly technique that provides a LTR highly artificial method of 

assessing emotion activation. Accordingly, neuromarketing as a business 

practice does not make use of fMRI instruments as means of providing day-to-

day inputs to MR processes. As for EEG, the HTR and reliable assessment of 

emotional activity are the factors that drive the appeal this technique has for 

neuromarketing. In studies developed by Davidson (2004), the approach-

avoidance model suggests that positive-biased marketing is a possible trigger 

for “approach motivations towards products and brand messages through a 

greater engagement of the left hemisphere” (Solnais et al., 2013). However, as 

researchers Ariely and Berns (2010) point out, although research as presented 

strong correlations between hemispheres activity and approach-oriented 

emotions, measuring hemisphere asymmetry deprives EEG of its HTR, thus 

adding a further limitation for neuromarketing practices that seek to 

operationalise emotional behaviour.    

“Some have suggested that a minimum of 60 s to reliably estimate 

power asymmetry, in which case the temporal advantage of EEG 

over fMRI is lost. Although some have used this approach to 

measure momentary fluctuations in emotion in response to 

advertisements, without accounting for autocorrelations in time or 

multiple statistical comparisons, the validity of such approaches is 

dubious.” (p.7) 

Further limitations of EEG can be summed up to: 1) there are no clear indexes 

in literature that allow researchers to establish a relationship between EEG 

patterns and arousal; 2) although allowing for a moment-to-moment tracking of 

brief neural activity changes as a stimulus evolves through time, due to the 
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stochastic and artefact-permissive nature of the EEG signal, analysis is 

complex; and 3) the non-portability and cost of the equipment further constrain 

the ecological-validity of EEG-based neuromarketing. It is true that recent 

advances in WT have put out new, relatively affordable brain-computer-

interfaces (BCIs) that promise to expand EEG operationalizations outside the 

constraints of the laboratory. However, to date, there are no relevant 

neuromarketing scholarship that effectively shows that modern BCIs are 

capable of bypassing the stochastic and artefact-permissive nature of 

measuring cortical activity in the scalp. If anything, psychophysiological studies 

have only put the spotlight on these limitations (Duvinage et al., 2013). 

Companies such as CoolTool  and Nielsen Neuroscience  indeed use modern 35 36

BCI’s to conduct neuromarketing studies, but given what we discussed above, it 

comes as no surprise that the results are not published within the scientific 

community. 

Regarding ET and facial coding, synchronizing both techniques seems to be 

valuable for neuromarketing businesses that seek to provide information to their 

customers about what drove attention in a positive or negative way in video 

commercials and/or online interfaces (Santos et al., 2014). Affectiva , a spinoff 37

of MIT media Lab, has numerous case-studies that illustrate the value of 

evaluating the emotive experience by means of facial coding techniques. The 

case studies range from developing adaptative interfaces (anticipate the 

emotional state of the user in order to adjust the challenge of the interaction), to 

interactive performance (capture real-time emotional information and creatively 

displays data). The most relevant for the purpose of our discussion are those 

related with purchase-intent and engagement.  

When compared to self-report methods, Affectiva has claimed that merging ET 

with facial coding is more capable of accurately predicting short-term sales, and 

can effectively identify the most emotional arousing moments of a non-static 

stimuli, thus uncovering optimal arrangements for TV promos and advertising. 

 https://cooltool.com/35

 http://www.nielsen.com/us/en/solutions/capabilities/consumer-neuroscience.html36

 http://www.affectiva.com/37
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However, these studies were not published within the scientific community. 

Consequently, it impossible to assess the scientific validity of Affectiva’s claims. 

Furthermore, the ability of ET techniques to operationalize emotion via pupil 

dilation is technically difficult and pupil dilation is highly sensitive (e.g. 

environment luminosity). Also, the ability of facial coding techniques to predict 

the exact emotion has raised controversy among scholars, namely that, while 

not every emotion-provoking stimulus induces facial expressions, the absence 

of facial expressions does not mean that there has not been an increase in 

arousal.  

As for measuring arousal through ANS activity, 1) there is more evidence in the 

literature supporting the relationship between fluctuations of the ANS and 

arousal (Lang & Bradley, 2009), 2) the instruments are cheaper, 3) the 

techniques used are non-intrusive, 4) the signal is less complex to analyze and 

have a better signal-to-noise ratio than EEG. For example, when compared with 

ET, EDA provides the same information regarding SNS activity and is 

technically more simple to record. As such, we can infer that the more reliable 

manifestations of arousal are related with ANS techniques. Not surprisingly, 

most neuromarketing companies (e.g. Nielsen Neuroscience, Ipsos , 38

Northstar , Usenns ) make use of biometrics to provide day-to-day inputs. 39 40

4.4 Summary 

While establishing how the attention economy mutated into a stalker economy, 

we have discussed how the process of distribution news and public opinion 

forming is now at the mercy of technology-enabled platforms that do not 

incorporate journalistic-values in their automated personalized services. We 

expressed deep concerns about how the journalism industry seems to be 

locked in a traditional philosophical/ideological mindset that is preventing the 

field from reflecting about how journalism should harness the ongoing 

 https://www.ipsos.com/38

 http://www.northstarhub.com/39

 http://usenns.com/en/40
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technological disruption. In light of this, we concluded that the reaction to the 

underlying social models these technologies embody and enable has, for the 

most part, been misinformed and misplaced. In the midst of severe financial 

constraints and of potentially losing its gatekeeping role, we argued that, with 

the advent of WT the field of journalism is once again interpreting technology as 

it is, and not taking time to reflect about what WT can become. In this context, 

as far as we were able to assert, no reference is made within the field of 

journalism as to how these new technological advancements are at the brink of 

enabling new data sources that carry the promise of adding new layers of 

understanding regarding the behavior of users. Inevitably, clear and informed 

discussions correlating the potential of PD and automated gatekeeping are 

nowhere to found. 

PD, according to what was discussed in this chapter, when used properly, 

enables the measurement of psychological phenomenons, such as emotion, 

attention and motivation. Literature regarding theories of emotion and 

psychophysiological methods and techniques to operationalize arousal has 

revealed some patterns. The main ideas that seemed to emerge are that 1) 

emotions, unconscious automatic processes, perform a central role in 

generating behavior, and thus users no longer can be considered completely 

rational (Bechara & Damasio, 2005; Camerer et al., 2005), 2) there is a strong 

correlation between physiological arousal, allocation of attention and emotion 

(Ohman et al., 2001), 3) ANS activity is perceived as a major component of 

emotional response (Bradley & Lang, 2000; Codispoti et al., 2001; Levenson, 

2003; Stemmler, 2004; Mauss & Robinson, 2009; Kreibig, 2010; Critchley & 

Nagai, 2012) and 4) psychophysiological techniques of HR and EDA 

measurement are the most stable manifestations of arousal (Bradley, 2008). 

Also critical, as far as we could assess, there is no study within journalism 

scholarship that uses ANS manifestations to measure behavioral responses 

towards news. 

Consequently, we can infer that in the next section we are presenting the first 

study of its kind within journalism scholarship – an interdisciplinary empirical 

study at the intersections of psychophysiology, engineering and journalism that 
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aims at providing 1) empirical evidences regarding the correlation between 

continuous HR and EDA arousal measurement and approach/withdrawal 

motivations while users are reading news, and 2) enabling a discussion 

regarding the possible implications, advantages, and limitations, of feeding PD 

to the personalized systems that more often than not mediate the relationship 

between journalism and the public.   
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5. Empirical study 

Based on the above mentioned work, the current empirical study has two levels 

of analysis. The first is based on Golland et al. (2014) and regards the within 

and intersubject coherence between HR and EDA activity and news sections 

discrimination. Here we will provide evidences as to the reliability of EDA and 

HR to differentiate between sections. As argued by the authors “the 

investigation of emotional experiences as dynamic, contextual processes 

requires an alternative methodological approach that can reflect the dynamics 

of unfolding emotional events” (ibid., p.1101). As far as we could assess, this 

particular line of research that seeks to study continuous HR and EDA activity 

and their relation to the ongoing changes in emotional experience has not been 

widely researched within the psychophysiology domain. However, initial 

evidences of researching emotional experiences as dynamic, contextual 

processes can be seen for example in Mauss et al. (2005). In this particular 

work, while studying continuous ANS responses to dynamic stimuli (emotional 

movies), the researchers provided evidences of within individual coherence 

between continuous fluctuations of ANS activity and subjective emotional 

experience. There authors also present evidence for a correspondence 

between the intersubject correlation of continuous HR and EDA signals and 

subjective emotional experience while watching a emotional movie (Golland et 

al., 2014). Hence, although we could not find an extensive set of research, there 

are empirical evidences and methodological frameworks from which to present 

the hypothesis that within and inter subjects correlation of continuous HR and 

EDA activity may constitute a good indicator of arousal while performing an 

ecological task, such as reading  news content.  

The second analysis will provide insights for the topic of the competition for the 

attention of the users. Here, we expected that  arousal, as indexed by measures 

of ANS activity, would  correlate with an after-the-fact memory survey. HR and 

EDA technology are already being used by neuromarketing companies to 
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explore the relationship between allocated attention and emotion through time 

towards a stimuli, but studies (e.g. Hubert & Kenning, 2008) have also shown 

that, to understand the role of emotion in decision-making processes, it is best 

to combine psychophysiological techniques with traditional survey methods. 

Furthermore, we anticipate that, given that HR is related to both activation in the 

sympathetic and parasympathetic nervous system and that fluctuations in HR 

take longer to occur, EDA’s HTR and relatively pure or undiluted measurement 

of sympathetic activation (Dawson et al., 2000) is expected to provide a better 

assessment of approach-withdrawal motivations of the participants. In light of 

this, we propose that 1) EDA activity will show more reliability to differentiate 

between section and 2) higher levels of EDA activation will be associated with 

higher after-the-fact memory callings. As such, in the second analysis, it is 

expected that the content where higher average levels of EDA activation are 

found, is the content participants will signal as the ones they recalled the most. 

5.1 Methodology 

As stated in the introduction, there are presently no studies from which to 

extract guidelines as to how to build a system capable of performing a 

synchronized real-time monitoring, gathering, processing, and analysis, of both 

PD and metadata regarding overt interactions of users, while users are reading 

news. Consequently, it was required to build, from scratch, a system able to 

perform the above mentioned tasks. In light of this, a peripheral contribution to 

this empirical study was given by two researchers: Joao Lopes from Knowledge 

Engineering and Machine Learning Group, Universitat Politècnica Catalunya, 

and Sofia Leite from Faculty of Medicine, CINTESIS-Department of Biostatistics 

and Intelligent Data Analysis at University of Porto. The former contributed to 

the task of assembling the hardware and building the real-time data monitoring, 

gathering and processing software, whereas the contribution of the latter 

regards the algorithms for data analysis. 

It is important to mention that it is not our intention to discuss questions of 

editorial standards. Therefore, we gave participants the freedom to decide 
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which standard to read. To facilitate navigation, a news application (Niiiws) that 

aggregates content from the most well known portuguese newspapers was 

used.  

During the experiment, PD from bio-sensors were captured and sent to an 

interface, where digitalization and serialization took place. Then, PD were sent 

to the local server, responsible for assigning the PD to a database (DB). The 

local server also received and saved the metadata resulting from the user’s 

interaction with the news aggregator. A remote server continuously mediated 

the communication between the local server and the news aggregator so as to 

inform the news aggregator where the local server was located. A manual 

marker was introduced so that the researcher could tag external factors that 

might interfere with the data analysis (e.g. sounds, interaction bugs).  Figure 7 

shows how these modules and devices are connected. A detailed description of 

each module can be found in the following sections. 

!  

Figure 7 – overall view of the system 

5.1.1 Interface 

In the interface, the arduino [master] routine is responsible for the serialization 

of 1) the analog EDA sensor reading and 2) HR and manual marker digital 

sensors readings (Figure 8). A digital input may occur between the 

serialize_loop sample rate (2Hz), consequently, a main_loop, with a higher 

sample rate (1024 Hz), is used to collect and measure heart rate. The data 

flows through both serial and I2C protocols. Those channels also allow 

configuration preferences (sampling rates) and system status orders (on/off 
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digital outputs). The system is also designed to supply both power and a daisy 

chained I2C protocol to multiple printed circuit boards. In light of this, adding 

future extension (e.g. other sensors) becomes a straightforward procedure. 

!
Figure 8 – Interface 

5.1.2 Local server 

The local server is composed of two independent processes (Figure 9). On one 

hand, we have an Apache server running an Interaction Logger PHP script 

responsible for saving the incoming metadata from the user’s interaction with 

news aggregator application on the database (DB). On the other hand, we have 

a standalone python-based app. 

The Manager first updates the Interaction Logger’s local IP in the Remote-

Server and then launches a 4-step-loop process: 

● Signal & DB Monitoring – Detects incomplete columns in the DB which 

resulted from a previous input from the Interaction Logger. If so, 1) 

activates the Screenshot Service (a new Python independent process) 

and 2) sends an order to the Interface commanding the System Status 

visual indicators. It also performs 3) the program variables dependent of 
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the sensors readings and 4) commands function calls within the next 

steps. 

● Real-time Signal Processing (this step is only done over GSR 

Conductance value) for the purpose of Data visualization  – Firstly it sets 

a window of 50 readings, as well as its displacement over time. 

Secondly, performs a fast Fourier transformation (FFT) to retrieve the 

sample’s power spectrum. Thirdly, removes every frequency below 2Hz 

and, reconverts the spectrum into the waveform by means of an iFFT. 

Finally, it estimates a polynomial curve that best match the values on the 

waveform. After, the system provides an interactive plot of both GSR 

Processed Conductance data and HR raw data for purposes of real-time 

monitoring. 

● Data Aggregation – It inserts into the DB the raw value of the sensors 

together with the GSR Processed Conductance, and also, if the manual 

marker was used, it inserts a screenshot in the flagged event.  

!  
Figure 9 – Local server 
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5.1.3 Remote server 

The single purpose of the remote server (Figure 10) is to inform the Niiiws app 

about the location of the Local-Server. It holds a Write TXT PHP script. When a 

Local Server request arrives, the same file is written in the remote environment. 

!  

Figure 10 – Remote server 

5.1.4 News aggregator 

First, via Remote-Server, the App reads and records the subnet IP of the Local 

Server. Second, on each visited content, the Niiiws App, via Interaction Logger, 

sends the correspondent metadata to the Local-Server. (Figure 11) 

!  
Figure 11 – News Aggregator 
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● The types of saved metadata are: 

- userEmail (the email of the current registered user) 

- niiiwsSection (the Niiiws’ section where the selected news was 

placed) 

- niiiwsTags (the Niiiws own generated tags associated with the 

selected news) 

- sourceTags (the tags extracted from the source of the selected 

news by means of a Niiiws’ proprietary automatic parser) 

- sourceURL (the URL of the source of the selected news) 

5.1.5 Signal Processing 

In relation to the aggregated PD, for every participant, the following steps were 

performed for i) the baseline set, ii) every interval between news and iii) every 

read news. (Figure 12) 

!  
Figure 12 – Signal Processing 
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GSR signal processing: 

- insofar, as the interface detected absence of contact between the sensor 

and the participants skin, the DB values are set as “-1”. Firstly the signal 

processing discovers these error values. Secondly, based on the complete 

array of acceptable values the -1 are interpolated; 

- for the purpose of correcting this sensor recurrent plunging trend, a linear 

detrending function is applied; 

- the lowest, highest, and average values within the set are identified. 

Equally identified is the period, in ms, where those values are primarily 

reached. 

- Furthermore, the “semi recovery time” (SemiRT) is identified. It implies 

calculating the forwarding time (in ms) between the average value and the 

highest value. The SemiRT is marked as Null whenever the highest value 

position precedes the average value position. 

HR signal processing: 

- insofar, as the interface detected absence of contact between the sensor 

and the participant, the DB values are set as -1. In addition, HR positions 

where the value is either bigger or lower than 5 times the value of previous 

position are identified and set to Null. Based on the complete array of 

acceptable values the -1 and Null are interpolated; 

- The lowest, highest, average and standard deviation values are identified 

within each. Equally identified is the period, in ms, where those values are 

primarily reached; 

- By means of a FFT, applying a hanning windowing function on 10 second 

windows with 5 second overlap, the time domain signal is transformed into 

frequency domain. Subsequently, 
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- A band pass filter between 0.15 and 0.4 Hz is applied (this high-

frequency range is related to emotional arousal) and the average power of 

this band is calculated. Finally, the average of this power band is 

determined for all the windows. 

5.1.6 Data Analysis 

First, mean values of each physiological measure (EDA and HR) were 

calculated during the reading of each news. Second, according to Niiiws 

metadata, which assembles news to a news section, Pearson’s correlations 

within-section were extracted, i.e., between news belonging to the same section  

(e.g. every “International” news). Within-section correlations served to verify the 

degree of reliability of Niiiws metadata (news section), when quantified by the 

used physiological measures. In other words, they served to verify whether 

news sections, as determined by Niiiws, could actually be assumed as a good 

criteria for discriminating the news content within the scope of the present 

experiment. Above .75, strong correlations can be assumed. Given that all 

correlations were strong, the average of within-section correlations was 

calculated, representing the coherence of news when categorized by section. It 

is important to note that as some subjects visited more contents than others 

within a specific section, we only considered for analysis those sections that 

were visited no less than 4 times by at least 4 subjects. Third, taking again the 

initial mean values of physiological activation during each news reading, 

Pearson’s correlations across-section were calculated, i.e., between news 

belonging to different sections (e.g. an “International” news and a “Politics” 

news). A fourth step in the data analysis procedure consisted in comparing the 

average value of within-section correlations with each value of across-section 

correlation. If the coherence value (within-section correlation average) was 

higher than the across-section correlation, then, it meant there was enough 

correlation power within section to allow the categorization of news by section. 

Otherwise, the algorithm generated an error signal. The error signal meant that 

the coherence of news sections was not strong enough to superimpose to the 

particular pair of news of different sections under analysis. In sum, if the within 
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section correlation average for each physiological signal is higher than the 

between section correlation, then “section” tag provides sufficient reliability to be 

used as a classification tag. Fifth, the number of error signals was counted and 

divided by the total number of inter-correlations (N=127). This allowed to 

calculate the error margin percentage, correspondent to each physiological 

measure. Hence, the error margin percentage was calculated from those cases 

where a categorization of news section was not possible, and represents the 

potential error that will be found if this study is replicated with another sample of 

news.  

Finally, it was also identified the set of news in which each subject showed a 

higher level of arousal for each physiological measure. This identification was to 

be used in the data analysis of the post-test experiment, where subjects were 

asked to recall the news they read. Recalled news were, then, associated with 

the news identified by the physiological measures. The association between 

identified news (test experiment) and recalled news (post-test experiment) for 

each physiological measure (HR and EDA) was interpreted as the potential of 

that physiological measure as a meaningful feature for monitoring user’s 

behavior while reading news.  

5.2 Procedure 

In the first phase, the objective was to monitor the overt and non-overt behavior 

of the participants while reading news. During navigation in a news aggregator, 

participants wore two non-invasive wearable bio-sensors. Participants were also 

asked to complete a brief socio-demographic questionnaire. Furthermore, in 

advance, the participants were asked to participate in the study, acknowledging 

that it would involve answering a questionnaire two weeks after the experiment. 

They were also asked to give their current email address so that the research 

team could send them the questionnaire. Fifteen days after the first session, 

participants were then emailed and asked about the topics they remember 

having read, about those that captured their interest the most, and to describe 

these contents as detailed as possible. Answers to these questions are relevant 
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overt-data for establishing a correlation between ANS activation and 

recallability.  

5.2.1 Participants 

Subjects were sampled by convenience. Only 18 subjects participated in the 

study, 8 men and 10 women, with an average age of 25,9 (s = 2). The sample 

was composed by either college students or college graduates, and all reported 

familiarity in using mobile devices and mobile apps for purposes of news 

consumption. Volunteers diagnosed with mental illnesses, history of traumatic 

brain injury, or substance consumption did not participate in the study.  

5.2.2 Materials (Software and Hardware) 

● Hardware – An iPad2 was used for navigating the news aggregator app. 

The sensors used for collecting EDA and HR data were, respectively, a 

Libelium e-Health PCB and a Polar T34 Transmitter. 

● Software – the Niiiws app was chosen for the participants to navigate. As 

mentioned above, by using a news aggregator instead of a single publisher, 

we can ensure that the editorial line is not biased. Niiiws aggregation 

criteria are based on Facebook daily views ranking. 

● Our system – The system we developed is composed of hardware and 

software and is described in the previous section. 

5.2.3 Setting / Task / Instructions 

The experience took place in a quiet silent room. Before starting, the researcher 

placed the sensors on the participants. After, the participants were asked to 

perform simple movements to ensure that the signal is being captured and only 
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then did they sited on a chair in front of a table. The iPad running the Niiiws app 

was installed on the table in an ergonomic position. The researcher was in the 

room, out of sight of the participant. The goal was that participants would feel as 

much comfort as possible so that they would get distracted. The app and its use 

were then described to the participants.  

They were also told that they can go through any content they feel like. They 

should navigate during at least 20 minutes and that the researcher would 

informed them when 20 minutes had passed. Before starting the navigation, 

participants were asked to create a password protected account and memorize 

their password. Before beginning the assignment, in order to establish a 

baseline, the participants were asked to close their eyes and remain still for at 

least two minutes. 

When the 20 minutes had passed, if the researcher detected that the participant 

avoided specific contents, it was suggested the participant to read some more 

news about those contents. The goal of this procedure was to ensure a record 

of physiological reactions to contents that are not likely to interest the 

participant. 

5.2.4 Niiiws app 

The app is composed of one section of generalized highlight news and seven 

dedicated sections (National, Politics, Economy, International, Sports, Culture, 

and Science & Technology). Each section is composed of five pages, each 

page composed of five different contents.  
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5.3. Results 

Results concern the reliability EDA and HR to differentiate between news 

sections, as well as the analysis of correspondence between behavioral 

modalities – physiological responses (implicit data) and later recall (explicit 

data).  

In regards to Niiiws sections, GSR discriminates news sections with an error 

margin of 11.8%. This is above the optimal value of 5%, but still indicates a 

tendency for accurate categorization. On the contrary, HR discriminated 

between news sections with an error margin of 40%, which is practically a 

random discrimination. This is translated in graphs 1 and 2, where horizontal 

lines represent the value of the mean correlation within sections and dots 

represent the values of correlations between section. The dots above the 

horizontal line correspond to those cases in which categorization of news 

section was not possible.  

!  

Figure 13 – intersubject coherence between EDA and news sections discrimination 
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!  

Figure 14 – intersubject coherence between HR and news sections discrimination 

In regards to the analysis of correspondence conducted in the post-test 

experiment, eight subjects did not provide answer to the questionnaire. In spite 

of the reduced number of remaining elements for analysis, results appear 

promising. In seven of ten cases analyzed, the identified news according to the 

GSR highest response belong to the same section as the news the subjects 

recall. On the contrary, such correspondence does not occur for HR, except for 

three cases. This is shown in table 2. 

!
Table 2 – correlation between arousal and recallability 
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5.4 Discussion and Future research 

The results of both analysis point towards EDA as a more reliable technique to 

measure within and inter-subject attention/memory processes. The results have 

shown preliminary evidences that EDA might be a reliable differentiator for 

Niiiws’ news sections, which is contrasted with the HR results. This is in 

accordance with what was reviewed on section 3.3, in which it was established 

that 1) there are more evidences in literature supporting the relationship 

between fluctuations of the ANS and arousal (Lang & Bradley, 2009), 2) 

psychophysiological techniques of HR and EDA measurement are the most 

stable manifestations of arousal (Bradley, 2008), and 3) EDA provides the same 

information regarding SNS activity and is technically more simple to 

operationalize than CNS measurements.  

The tendency for EDA techniques to be a more reliable technique is also 

manifested in the second analysis. In fact, two of the three cases where no 

correlation between arousal and self-report was found are worthy of further 

discussion.  

- In one of these cases, a continuous linear decrease in activation 

during the course of the whole experiment prevailed. Consequently, 

the intra-subject analysis did not reveal any variability between 

contents.  

- Whereas in the second case, this particular participant inadvertently 

accessed a video within a specific text based content. Watching that 

particular video was outside the scope of the experiment thus adding 

an uncontrolled variable to the study. While conducting the second 

analysis, the results then proved that the uncontrolled variable had 

exerted influence in the intra-subject after-the fact recall. As such, we 

deduce that the introduction of a different media might have induced 

changes in EDA activity and thus compromised the data. However, 

given that the perception of the stimulus and the associated memories 

shape the organismic changes in motivational and physiological 

behavior (Fellous, 2007), it is important to underline that we cannot 

infer if the the lack of correlation was caused by the novelty aspect (it 
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was the only video watched) or by the characteristics of the content 

itself.  

As for HR reliability to differentiate between sections, although in both reliability 

and after-the-fact recallability analysis the results were considerably below 

optimal, one particular occurrence in the second analysis is worthy of further 

consideration.  

- Interestingly, one of the two successful cases of arousal/recalling 

correlation introduced a perfect match between both EDA and HR and 

survey answers. This particular participant reported that two different 

contents pertaining to two different sections; EDA matched one of these 

sections and HR matched the other. The reduced number of participants 

do not allow for any inference of whether or not this occurrence was due 

to randomness. Nevertheless, this correlation between biometrics 

deserves further exploration in future studies.  

Taking all into consideration, measuring attention, emotion and memory through 

the use of psychophysiological methods and techniques is indeed a procedure 

that bypasses consciously controlled declarative responses, revealing hidden 

information about the preferences of the consumer and thus providing a more 

comprehensive view of decision-making processes. In other words, the promise 

of neuromarketing scholarship to add new valuable inputs that can steer 

targeting accuracy towards an even more optimized process is consistent with 

our findings.  

The correlation between within-subject accessed content and memory is difficult 

to assess solely by monitoring our overt behavior when interacting with digital 

technologies. In this context, by adding PD to the already insidious monitoring 

of our online behaviours, we have proven that the Stalker Economy can, 

potentially, have ave access to information that otherwise would be 

unreachable. Furthermore, these findings are in accordance with the reviewed 

literature that underlined decision making as a process fundamentally driven by 

implicit, automatic processes (Fugate, 2007, 2008; Knutson et al. 2007; Butler, 
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2008; Hubert & Kenning, 2008; Ariely and Berns, 2010; Morin, 2011; Andrejevic, 

2012; Orzán et al., 2012; Page, 2012; Plassmann et al., 2012).  

Also in accordance with literature, we have shown the value of complementing 

neuroscientific methods and techniques with declarative self-reports. In fact, the 

correlation between the after-the-fact survey and arousal measurements are the 

most interesting results of our empirical study. As we have mentioned in the end 

of section 4.2, our physiological reactions might be a path to understand 

allocation of attention and serve as evidences of approach/withdrawal 

motivation. Nevertheless, by simply measuring ANS activity, no direct link 

between a particular arousal and a specific emotion or higher degrees of 

recalling can be established. More to the point, although memory can be 

involved issues regarding the perceived emotional experience (Fellous, 2007), 

and emotions drive attention (Ohman et al., 2001), “psychophysiological 

correlations are not causal” (Cacioppo et al., 2000, p.20) and therefore, without 

the after-the-fact survey, no direct link between arousal and memory could have 

been established. Hence we can conclude that we managed to study 

recallability by measuring ANS arousal while participants were reading news, 

only because we used a overt behavioral measures to contextualize the PD. 

However, there some limitations that should be carefully scrutinize:  

i)  given the reduced number of participants, data analysis are 

preliminary and increased samples are need for inequivalent conclusions 

to be taken;  as mentioned, marketeers are already making use of these 

techniques to extract further knowledge regarding the decision making 

processes of the consumer. The common practice is that participants 

receive monetary compensation for being part of the study. In our study 

we provided no monetary compensation, and, perhaps, for that reason, 

many of the subjects who participated in the first session did not felt 

compelled to answers the after-the-fact survey. 

ii)  the system we developed to capture, process, aggregate and 

analyse PD is a single-purpose system developed exclusively for the 

Niiiws App. Consequently, it is possible that research based on different 
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types of categorizations from that used in Niiiws do not present the same 

EDA intersubject reliability as the results of our first analysis suggest 

(other news aggregators might have a different taxonomy of news); 

iii)  the Niiiws App has a very clean interface design which limits the 

amount of visually competing stimulus that factor-in on the competition for 

our attention. It is thus possible that less clean interfaces might elicit 

different approach/withdrawal motivations on the subjects, thus influencing 

the decision-making processes of the user. As such, to improve the 

external validation of the results, further studies should be conduct in 

which the interface itself is variable;  

iv)  Although it was not a topic in this study, the same issues hold true 

for editorial lines. There is no guarantee that the same news content 

published under different editorial lines could elicit the same response 

physiological response. In fact, it is possible that contents in which less 

arousal was detected could see a substantial increase in arousal by 

simply being written in accordance with a more emotional rhetoric (Fuller, 

2010c). Also, it is possible that emotional rhetoric could also lead to more 

after-the-fact recalling. Consequently, further research where participants 

are given the same content written according to different emotional 

valences (positive, neutral, negative) would provide more accurate results 

regarding the variable of emotional rhetoric; 

v)  Also, future research should test the reliability of finer 

categorizations (e.g. semantic analysis of each content), as well as, of 

other neuroscientific techniques. A combination of all these layers of 

analysis would allow for a more robust operationalization of attention, 

emotion and memory; 

vi)  As we have discussed, our results are non-deterministic, meaning, 

although in the second analysis the results point towards a correlation 

between higher mean values of within-subject EDA arousal and 

recallability, we cannot conclude that the same content would have 

produced the same arousal and recallability in any other day. As Fellous 
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discussed (2007), the same stimulus elicit different emotions in different 

participants and also, at different times, the same stimulus can elicit 

different emotions in the same individual. As such, further studies should 

seek to conduct the same experience across multiple time periods, with 

the same participants; 

vii)  Also, because valence was not a criteria contemplated in this 

study, although correlations with memory were established we cannot infer 

from our results whether or not this correlation is associated with a specific 

type of emotional valence. Given that we do not know whether the 

perceived emotion was positive or negative, as an academic exercise we 

cannot deduce that higher degree of recalling has a direct correlation with 

the probability or nonprobability of future decisions. To do so would be to 

embark in the same exaggerated, unverified and scientifically 

irresponsible claims that neuromarketing businesses often make. At least 

for now, empirical studies as ours can only be conducted for the specific 

purpose and situations under which they are tested. 

viii) As Cacioppo et al. (2000) argued, a psychophysiological inference 

is always context-dependent. In light of this, empirical studies similar to 

ours allow few conclusions in regards to its external validity. In this 

context,  the scalability limitation that allows for an ecological validity of 

these studies still remain unsolved. The inferences here discussed were 

only possible because we worked in a control environment that allowed us 

to associate arousal to particular news. In other words, we knew exactly 

what the participants were doing at any given moment. In an uncontrolled 

environment (e.g. natural setting), an increased level of EDA arousal could 

have been caused by external factors (e.g. loud noise), which would lead 

to compromising the operationalization of attention and emotion. As such, 

no contribution was made to the quest of seeking ecological validity of 

studies based on psychophysiological measurements of ANS arousal. 
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In sum, this empirical study could only provide preliminary results, we have 

provided a technical demonstration of how to design a system capable of 

synchronizing the aggregation of both explicit and non-over behavioral data. 

However, although these sensors enable non-overt behavior to be tracked, as 

far as we could ascertain currently there is no WT that allows for wireless 

monitoring of EDA activity. As such, in order for to surpass laboratory 

constraints, further technological development have to be achieved in which 

GSR sensors are embedded in the devices users wear in their daily routines. 

This is the only way to improve the usability of these sensors and thus subtract 

the invasiveness and technical issues of having sensors attached to two fingers 

and linked via cables to devices. As it stands, these issues are an obstacle. But 

given that there is enormous economical value on the Stalker Economy to 

understand the behavior of users (Schneier, 2015), that we are witnessing a 

growing usage of WT (Probst et al., 2014) and that this era of technological 

development is progressing at an exponential pace (Brynjolfsson & McAfee, 

2014), it is thus not unthinkable that in the near future these technological 

limitations could become something of the past.  
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6. General discussion 

As it is the purpose of any doctoral dissertation, we were assigned the task of  

producing an innovative, original scientific work (Lovitts, 2007). While assessing 

and categorising existing bodies of knowledge, drawing conclusions regarding 

knowledge, redefining concepts, making decisions about implementation, 

posing new questions and applying new methods, during the course of this 

dissertation we have promoted substantial shifts in knowledge and opened up 

intellectual frontiers within the field of journalism. Whether the knowledge we 

provided is of significance to the field of study is what we will now discuss.  

We chose an interdisciplinary approach of applying existing knowledge to 

produce a new understanding of the problem of competing for the attentions of 

the users, therefore this disciplinary variation influences the assessment of our 

work. Although the methodology is extracted from natural sciences, it was not 

our ambition to produce original work within that branch of science. To do so 

would imply we would produced new findings our theories within the field of 

psychophysiology. Instead, as suggested by Guetzkow et al. (2004), we applied 

new methods and techniques to our field of study – journalism – in an effort of 

providing a “new approach” (neuroscience) to a “new topic” (personalized 

distribution) (p.190). In doing so, we combined the use of new emergent data 

(PD) and traditional data (surveys) to achieve the type of intellectual originality 

that Clarke and Lunt (2014) suggest as the basis of originality in humanities and 

social sciences doctoral thesis. As we will discuss, we consider the originality of 

our work to be task-appropriate within the particular socio-cultural-historical 

context where the field of journalism operates. 
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6.1 Journalism Industry and the Attention Economy 

In an era where the asymmetries in access to digitally connected technology 

(Yu, 2006) have not been fully surpassed, with the increase usefulness and 

availability of data, we now have evidences of the overwhelming 

disproportionate relationship between those who have access and can leverage 

data (Andrejevic, 2014) and those who have yet to tap into the new exhaust 

pipe of technological progress (Schneier, 2015). In the specific case of the 

journalism industry, an inauspicious approach to this era has lead to severe 

economical constraints. This continuous financial pressure is contrasted by the 

recorded growth rates of the global MR market, in which the value is now set at 

US$ 68bn$ . As we discussed in the last section of chapter 3, these social and 41

economic inequalities will only increase in what is considered to be an evermore 

data-intensive future (Andrejevic, 2014; Castro, 2014).  

What has historically distinguished marketeers from journalists is the type of 

processes that leads to the creation of content/information, and, consequently, 

their fundamental role in society. In this dissertation, by no means do we argue 

that this distinction should change. The fourth estate should keep its position in 

society as the beacon of impartial, objective analysis that mediates the 

relationship between the structures of power and the public. However, 

traditionally more quick to adapt to new strategies and technological 

developments (Hardy, 2017), marketeers have surpassed their historically 

dependence of media organizations, and are now comfortably positioned on the 

enriched side of the data divide, as discussed in the last section of chapter 3.  

Marketers have understood the fundamental forces of our era and quickly took 

advantage of the byproduct of digitization. More to the point, while journalism 

industry shown evidences of a slow reaction, the industry of MR has accepted 

that with increase digitization of just about everything comes the unique 

possibility of finding patterns that reveal insights to the preferences of the users. 

In this context, when compared to the journalism field, MR has been leveraging 

the digital footprints of the users and have become increasingly more effective 

 in “Global Market Research: an ESOMAR Industry Report”. https://www.esomar.org/uploads/41

public/publications-store/reports/global-market-research-2016/ESOMAR-GMR2016_Preview.pdf
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in steering attention towards their contents/strategies. Not surprisingly, as 

printed revenues continue to decreased, newsrooms keep getting smaller, 

homepages continue to lose its appeal to attract users, the journalism industry 

is considerably locked-in on the impoverished side of the data divide. In sum, 

marketeers have understood that, because we are constantly subject to a 

cacophony of competing stimulus (Carr, 2010), in the Attention Economy 

(Goldhaber, 1997), emotions, more often than not, drive our decisions (Ohman 

et al., 2001; Fuller, 2010c) and have acted accordingly.  

Perhaps more critical, in this race to capture the evermore emotionally-driven 

attention, MR has been gradually introducing a variety of new methods, that 

even the new “monopolistic middleman” (Schneier, 2015) have not yet been 

able to fully deploy in their personalized algorithms. As such, by making use of 

PD to extract knowledge about non-overt behavior (Probst et al., 2014), we can 

infer that the industry of MR is at the cutting edge of innovation when it comes 

to adopting new emergent technological and scientific developments. 

Furthermore, by adopting this methods and data sources of more 

comprehensive understanding of human decision-making processes (Ariely & 

Berns, 2010; Plassman et al., 2012), this particular industry is further increasing 

its independence from media companies and gatekeepers, thus solidifying its 

position on the enrich side of the data divide. All things considered, even when 

the next wave of technological revolution is still far on on the horizon, MR is 

examining themselves and the underlying opportunities these technologies 

embody and enable, thus shaping our era of technological progress in a manner 

that improves their economical interests. 

While trying to understand the problem of the increased competition for the the 

attention of the user, MR learned about the problem through the interaction with 

existing knowledge and emergent technological developments. In this context, 

innovation in the MR industry is being supported from multiple fields of 

knowledge, but more relevant to our discussion, the MR industry is thinking of 

innovation “as a discipline of its own and acquire knowledge on 

demand” (Perez-Breva, 2016, p.97); MR is applying the fundamental forces of 

progress underlined by Brynjolfsson and McAfee (2014) to revolutionize their 
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practices, while, at the same time, tackling the problem. To put it simple, MR did 

not invented something new, instead, powered by the exponential growth and 

development of hardware and software, MR is working with new sensors and 

data analysis algorithms as they emerge, making use of already existing 

building-blocks to add value to their practices, thus taking full advantage of the 

recombining nature of innovation of the second Machine Age. Also relevant, as 

Perez-Breva (2017) argued, “the word innovation is not shorthand for a new 

product our service” (p.69), meaning, only after several trial error endeavours 

will innovation evolve into a vehicle to scale up the solution. In that sense, by 

working on the attention problem at scale, MR practices are enabling innovation 

through trial and error experimentation.  

This example coming out of the MR industry implicitly suggests that, although 

important, to compete in the Attention Economy, it is not sufficient enough to 

attach to, or ride-on, new innovations as they come along. In-house innovation 

is needed. For the field of journalism it implies that to thrive towards diminishing 

the ever-increasing data-divide, it is not sufficient to keep deploying small-scale 

adjustments or reforms at the margin. However, as discussed all through 

chapter 2 and 3, when faced with the inexorable march of digitization, 

adjustments conducted by the journalism industry are mostly based on adopting 

tools as they become widely available services or products.  

In an effort to stop this piggybacking on third-party developments, empirical 

studies similar to our own, where existing knowledge and technology was 

applied to produce a new understanding of the problem, effectively shown how 

the field of journalism can conduct research at scale that will assist in making 

the Attention Economy more tangible. As discussed in chapter 4, and supported 

by our empirical results, it is possible to establish a link between new 

technological developments (WT) and existing bodies of knowledge (the link 

between physiological arousal, emotion, attention and memory) but more to the 

point, the type of inferences regarding the behavior of user that are made 

possible by the advent of WT are unreachable through the toolkits that are now 

available to journalistic field.  
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As mentioned in section 3.8, it is true that most data-literate journalists and 

news organizations already use data tools. Nevertheless, precisely because 

these toolkits are widely made available, as more professionals start using 

them, the surplus value added by its use will cease to exist, as argued by Carr 

(2003). Also, as we discussed in chapter 4, and as the results of our empirical 

study further suggested, these widely available data-services come nowhere 

near the type inferences that are now possible through the use of PD. In light of 

this, while the journalism industry will be competing with each-other with the 

same weapons, the early-adopters (e.g. MR) of new digitized information (e.g. 

PD) will have the ability to surpass the competition for the attention of the users, 

and thus increase their profitability, in the same way the early-adopters of the 

former revolutions did (Schwab 2015a; Brynjolfsson & McAfee, 2014). 

Consequently, by providing an easily replicable procedure that allows for a new 

understanding of the competition for the attention of users, while at the same 

time opening up the intellectual frontiers of our field of science, we consider that 

our study to be task-appropriate within the particular socio-cultural-historical 

context where the field of journalism now operates.   

However, as discussed in section 5.3, there is an abundance of paths forward 

and potent ia l outcomes to fur ther improve the appl icat ion of 

psychophysiological methods to the journalistic field. In light of this, in this 

quest, the field of journalism, whether scholarship or industry, must be prepared 

to gamble on being wrong. Only consecutive trial and error experiments will 

lead to future real-world applications, or as Perez-Breva (2017) discusses, 

“expect to get to the right solution through a long sequence of wrong moves. 

You can just get started by being wrong. This may require shift in mindset” (p.

69). This is specially relevant when the questions asked are sufficiently 

complicated, and go across enough disciplinary fields, that increasingly we are 

entering in science-ficthemes, very much as the ones we are describing here. 

So, to study journalism, attention, emotion, and technology in its full flavours, 

requires a lot of different perspectives and an undefined variety of different 

disciplinary expertise. Inevitably no single individual can have the kind of 

expertise that is necessary across all these disciplines.  
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Accordingly, interdisciplinary scientific teams must come together, and, because 

the issues are interconnected, these teams cannot be under the umbrella of a 

specific scientific domain, and therefore cannot have an organisational structure 

where there is a leader and everyone else is the follower. These types of teams 

will have to work in a synergistic fashion, where all the members would have to 

argue among themselves, and by doing so, all will advance the intersection of 

the fields, each one's parent discipline, and thus transforming the way each of 

the members thinks about the problem. To put it simple, going back what was 

discussed in the last section of chapter 2, to approach these interconnected 

issues, challenges and problems, it takes an holistic, flexible, adaptive and 

continuously integrative organisational framework that promotes the interaction 

between different disciplinary expertise. This is something we need to try to 

build, and reward, in research and development teams, so that the next 

generation of professionals and scientists are not faced with the obstacles that 

currently exist.  

However, precisely because it requires a top-down change of mentality, 

horizontal collaborative approaches, ready to question assumptions in an effort 

to avoid dogmatic frameworks, are not easy to deploy. For example, we still live 

in a time where administrators, funding agencies, and entities that give out 

scientific awards, still ask who is the leader of the project. To ask to what extent 

there was a synergistic output of a collective group, to what extent everyone 

was involved, to what extent everyone can take 100% credit because 

everything was a product of the interaction, in itself is a science-fictheme.  

Rather than pretending we actually have all the expertise needed, to 

understand, and accept, that we can longer afford to think in silos, and that the 

collective will achieve better results than the individual, is the first step in a long 

journey to allows us to ask, and answer, these more complex questions in a 

very sophisticated fashion. Or maybe, just to start parting the question in a way 

we can answer, instead of calling it the whole question when we are actually 

only tackling part of the problem.  

One thing is granted, one cannot contribute to an interdisciplinary team if one 

does not have a disciplinary expertise. So it all begins with learning of a 
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discipline well, but recognizing the importance of related disciplines. In this 

context, journalists, professionals and researchers, do not need to set aside the 

cumulative knowledge from all those years of education and practice. What is 

needed is a mindset open to work at intersection of the fields that are driving 

progress in the techno-social context of our era.  

Furthermore, although no real-world applicability came out of our study, 

empirical studies similar to our own should serve as an example of how 

synergetic teams can part questions into tangible issues, while at the same time 

laying out the principles from which future research can be conducted – and 

from which potential benefits for the journalism industry can arise.  

6.1.1 Revenue streams 

Already we mentioned that journalism organizations who adopt this new 

methods and techniques can reach a more robust understanding of users 

behaviors that potentially can catapult them to the front of the race of competing 

for the attention of the users. Considering that the MR industry sells similar 

studies to businesses who seek to optimize strategies and content 

development, we therefore envision that journalism organizations that devote 

themselves to conduct these experiments can potentially start doing the same. 

Either by selling the results to other journalism organizations or selling directly 

to companies in charge of outlying advertising strategies.  

Moreover, noticing that only 1% of the MR companies actually incorporate 

neuroscience techniques in their practice , results from experiments conducted 42

within a journalism organization also have value for the MR industry. As 

discussed in section 4.1, as it continues to reframe its value proposition to more 

suitable and scientific promises, the application of neuroscience to better 

understand the decision-making processes of the users is expected to surpass 

the credibility barriers that are delaying the mass adoption of these studies. 

Considering that “in spite of neuromarketing being at a nascent stage, it is 

expected to develop as companies seek to enhance their competitive 

 in “Customer Experience: Neuro-marketing innovations”, European Commission report 201442
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advantage” (Proust et al., 2014, p.4). and that within the highly competitive MR 

industry only a few actually have incorporated neuroscience methods and 

techniques, journalism organizations, while enhancing their knowledge of the 

problem by continuing to experiment with the type of research we laid out, can 

potentially reopen a lost revenue stream. In other words, what we are 

suggesting is that, although these experiments are still conducted at scale, the 

research itself has value for the MR industry, hence, it carries the potential of 

(re)establishing the MR industry dependency on the intermediary role media 

organizations to provide them with knowledge about the audiences.  

6.1.2 Funding Opportunities 

EU funds – most of all Horizon 2020 as the biggest EU Research and 

Innovation programme – are relevant sources of funding that potentially can aid 

organizations in acquiring the necessary technology infrastructure, and in 

creating the type of interdisciplinary teams needed to conduct these studies. 

With the help of universities and/or specialised consultants, a journalism 

organization can develop funding applications dedicated to the study of the 

user’s attentional processes and emotions as they unfold through time. The 

innovative output of these studies could then be used to enhance the 

effectiveness of their core revenue stream (advertising), while at the same time, 

if published within the academia, the results of the experiences can contribute 

to establish the credibility of this type of applied neuroscience practice.  

Also relevant, automated gatekeepers have also opened a wide range of 

funding opportunities. Three vectors lead us to believe that continuing this line 

of research can be of enormous value to these corporate funding institutions. 

First, Google and Facebook are investing heavily on WT. In the case of 

GoogleVenture  (GV), 31% of GV's investment in 2015 was allocated in tech-43

based approaches to health sector (Chen, 2016). This shift of allocation of 

funding is a sign that WT activity monitors will, as we discussed in section 4.1, 

continue to develop in an effort of improving the scope and availability of 

 https://www.gv.com/43
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biotech activity monitors at a global scale. The second vector regards the fact 

that, for now, the biggest revenue stream of both companies is still advertising, 

more precisely, target advertising, as argued in chapter 3. For example, the 

wondrous value of Google comes from the ability to predict which advertising 

will most likely be considered useful for the user. This prediction, as discussed 

in section 3.2, comes from a constant monitoring of the habits and preferences 

of users.  

As validated by our empirical study, the same type of PD used to monitor health 

issues also has tremendous value to add a new layer of comprehension 

regarding the decision-making processes of the users. Considering that the 

Stalker Economy is mostly unregulated (Schneier, 2015), it is not unthinkable 

that PD intended for healthcare purposes ends-up being used for other 

purposes. Consequently, under the mantle of biotech development, experiments 

where correlations between overt-behavioral data and PD are feasible. In this 

context, Google has the inherent ability to speed up the process of trial and 

error that leads to PD being fully incorporated in their personalized algorithms.  

Taking all into consideration, a funding application with the inherent purpose of 

enhancing the knowledge needed to more fully comprehend decision-making 

processes while the users are accessing news is not deployed of value. Quite 

the opposite. Given that Google in the near future is expected to launch several 

biotech devices, and that GV still invests heavily on consumer, data and artificial 

intelligence, any recombining-innovation proposal that seeks to understand how 

best to merge the new funding priority to further monetize other investments 

made in the past will most likely be welcomed. Also, GV is known for its support 

to the companies they invest in, therefore, proposals as we are here describing 

would most likely receive more than economical support. These other sources 

of support could come in tangible assets (e.g. new prototyped WT that has yet 

reached the consumer) and software (e.g. real-time computation for PD 

processing algorithms) that can help minimize the cost and reduce the expertise 

needed to fully operationalize these types of studies. But more importantly, it 

can come as access to bigger samples of subjects and more data sources of 

human overt behavior. 
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The third vector considers that both Google and Facebook have opened funding 

platforms dedicated specifically to journalism projects. Google’s The Digital 

News Initiative  is intended to support high-quality journalism through 44

technology and innovation, whereas Facebook’s Journalism Project  is about 45

making sure that a healthy news ecosystem and journalism can thrive. In an 

information environment where reliable content comes from journalism but the 

profit is theirs (Gillespie, 2014), given the recent fake news phenomenon, it 

seems that both gatekeepers have understood that coming to the rescue of the 

severely economical-constrained journalism industry has value for them. In light 

of this, if the purpose is to encourage a more sustainable news ecosystem while 

promoting innovation in digital journalism, then a continuous approach to better 

understand the complexities of the Attention Economy is not an unreasonable 

funding application. Specially if we consider what we have already emphasized 

– all the accumulative knowledge from these types of projects can feedback into 

the gatekeepers own personalized algorithms, thus, potentially, serving to either 

optimize, the target advertising business, or the personalized distribution of their 

feeds, or both.   

In sum, the recombining nature of technological development of our times 

allows for multiple paths forward. Some of which will only become evident as 

the field of journalism continues to devote efforts in applying a fluid approach to 

its core assumptions. Building on the ideas discussed in section 2.6 of 1) 

revenue being linked with advertising and value emerging from the user 

(Ingram, 2013c; Varian, 2013), 2) attention being an intrinsically scarce 

resource (Goldhaber, 1992), 3) emotion as the attention gatekeepers (Fuller, 

2010c), 4) emotion playing a vital role in augmenting our ability of remembering 

something learned or experienced (Nielson et al., 2005), we sought out to lay 

the principles of the techno-social contextualization of our era. In doing so, in 

section 3.8 – wilfully also named challenging assumptions – we have advised 

the field of journalism that a more fluid approach was need to fully tackle the 

Attention Economy, and that with that, the chances of tackling the financial 

 https://digitalnewsinitiative.com/about/44

 https://media.fb.com/2017/01/11/facebook-journalism-project/45
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pressure would also multiple. Hence, we can infer that, by thinking of what 

technology can become instead of focusing on what technology already is, we 

have provided knowledge of significance to the field of journalism that can lead 

to multiple paths from which to acquire new or reignite old revenue streams. 

However as we will discuss in the next section, as it happens in most innovative 

processes, if indeed the journalism industry continues this line of research, and 

embarks on using these methods and techniques, they might incur in, 

enhancing the types of collateral damage described in section 3.5, thus, 

becoming part of a larger problem.  

6.2 PD and the Stalker Economy 

As already discussed in chapter 4, and validated by the empirical study, PD is in 

fact a gateway to more robustly understand users approach/withdrawal 

motivations, emotions, attentional processes and memory, thus capable of 

potentially interfering with personalization processes. Although the path to fully 

operationalize an emotionally driven personalization is still far on the horizon, as 

we already mentioned in section 6.1, Google and Facebook’s ability to conduct 

studies at an unprecedented scale allows them to speed up the course of 

innovation. Evidences supporting this assumption are based on the research of 

Bakshy et al. (2015) in which it was conducted an analysis on whether or not 

personalization influences the exposure of users to different perspectives. If it 

was worth analysing exposure to news, opinion, and civic information, in a 

sample of over 10 million users, just to exent social media from its responsibility 

in creating filter bubbles and perpetuating echo chambers, is it worth to study 

user’s emotional experience as it unfolds through time? Considering that in 

2012 Facebook ran an experiment on emotional contamination, where 680.000 

user’s were manipulated (Kramer et al., 2013), we argue that it is already 

happening.  

This particular research involved an experimental manipulation of the news 

feeds of the users. More relevant for our discussion, even considering that the 
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manipulation had the possibility of affecting the emotions of the users, none of 

the users was informed about its role as a subject in this experiment. We are 

making use of the term subject, as opposed to the more politically correct 

participant, intentionally – the individuals included in this study were subjected 

to the study rather than participated in it of their own volition. In fact, anyone 

who used Facebook during the described time was potentially a subject in the 

study, and, to this day, all of us are still oblivious as to whether or not we were 

guinea pigs for Facebook’s manipulation.  

Not surprisingly, Facebook’s conduct raised serious ethical issues regarding 

informed consent. In their defense, Kramer et al. (ibid.) argued that the study 

“was consistent with Facebook’s Data Use Policy, to which all users agree prior 

to creating an account on Facebook” and that this constituted “informed consent 

for this research” (McNeal, 2014a). Nevertheless, even disregarding the fact 

that, while Facebook users may agree for their data to be used in research, they 

do not specifically agree to be the subject of emotional manipulations that can 

pose harm to them, evidences have emerged that Facebook started conducting 

this research on emotional manipulation months before adding research to their 

data use policy (McNeal, 2014b). In light of this, informed consent procedures, 

essential to the safe and respectful treatment of human participants, were 

violated in a study that was not “internal” at all, but was published in a scientific 

journal. So, why would Facebook subject itself to have its methods of research 

so openly scrutinized?  

Indirectly, by subjecting themselves to such a scandal, Facebook was also 

announcing to the advertising world that they are one step ahead of other target 

advertising services. Now, with a scientific paper published in a reputable 

journal implying that Facebook can manipulate the user’s emotions, Facebook 

potentially can raise their advertising rates. Also, the scandal regarding the lack 

of consent, made their research on control over the flow of information and 

manipulation of the real receive more than a fair amount of media coverage, 

thus distracting most journalists from paying attention to the very shaky 

scientific nature of the paper.  
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The point we are underlying is that, because their core business is based on its 

ability to increase consumerism by delivering targeted advertising, if the 

automated gatekeepers figure out how to effectively manipulate our emotions, 

they will do it with the intention increasing their revenues. Moreover, in the 

Stalker Economy, they are uniquely positioned to do so. As control over the 

platforms users access on a daily basis becomes more centralized, this type of 

large scale psychological manipulation based on personal inferences regarding 

the behavior of users will only get better and better. 

“Once sites like Facebook figure out how to do this effectively, they 

will be able to monetise this (...) Manipulation is made easier 

because of the centralised architecture of many of our systems. 

Companies like Google and FB sit at the center of our 

communication. That gives them enormous power to manipulate and 

control.” (Schneier, 2015, p.136) 

As discussed in chapter 3, the decentralised principle laid by Berners-Lee 

mutated into the establishment of evermore-centralised architectures. As 

centralized monopolistic platforms, Google and Facebook continuously and 

massively collect our digital footprints to further increase their dominance, and 

profitability, and, in this context, both companies have managed to cut through 

the traditional company-customer relationship – users have no leverage over 

the new gatekeepers to negotiate the rules of engagement. In other words, 

even if one decides to opt-out from these platforms, chances are that, it is 

impossible to erase the footprint as they abandon their digital life; users have no 

control over the actions of these monopolies; users are powerless. In fact, 

Google’s CEO Eric Schmidt admitted as much when discussing how these new 

gatekeepers rapidly became integrated in the meaning of modern day life: 
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“We believe that modern technology platforms, such as Google, FB 

and Amazon, are even more powerful than most people realize …, 

and what gives them power is their ability to grow – specially their 

speed and scale. Almost nothing, short of a biological virus, can 

scale as quickly, efficiently or aggressively as these technology 

platforms and this makes the people who build, control, and use 

them powerful too” (Schmidt in Fiveash, 2016).  

This is the crux of the Stalker Economy – under the cloth of efficiency, easiness 

of use, customization, personalization and progress, in this data-driven era, 

users are themselves the product. Hence, as Schneider (2015) discusses, given 

that gathering, analysing and selling users digital footprints is for the most part 

still unregulated, as the Stalker Economy continues to enfold, users are left with 

one single option – to trust these companies. But the way in which terms of 

agreement are written and constantly subject to changes, makes it so that, the 

user does not realize exactly what is being monitored and what this monitoring 

leads to (ibib.).  

Perhaps the most common argument used by these companies, to minimize its 

role in the Stalker Economy, is that the mass-monitoring and analysis of user’s 

behavior is being conducted by algorithms and not people. In chapter 3 we have 

shown how severely misguided are these arguments. Our discussion regarding 

the role these algorithms play in filtering the information we access on a daily 

basis allowed us to uncovered evidences within literature that attest to how, at 

least for now, this algorithmic-intelligent power (Anderson, 2011) is a man-made 

process that inevitably leads to a narrowing of the Web’s functioning in society 

(Introna & Nissenbaum, 2000a; 2000b; Van Couvering (2004), in a biased 

(DeVito, 2016) untransparent (Gillespie, 2012) and unaccountable manner 

(Diakopoulos, 2015) that capitalizes and perpetuates the establishment of filter 

bubbles (Lee, 2012) and echo chambers (Hosanagar, 2016).  

With the development of new activity monitors, that are being funded by the 

same centralized monopolistic businesses that control the flow of information, 

even if it sounds horrible to most of us, the willingness to capitalize on 

manipulating the flow of information enhances the distinct possibility that the 
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gatekeepers of our times will work towards integrating PD on their automated 

personalized processes. In light of this, by surveilling our non-overt behavior, 

the enormous power to control and manipulate the flow of information that the 

automated gatekeepers already have will only become more insidious.  

Consequently, if the journalism industry considers the recommendations made 

on section 6.1, they must also demand that these experiments on emotional 

manipulation lean towards becoming more transparent, and that those doing it, 

have to be accountable for any possible side effects. As such, by working with, 

and for, the gatekeepers, the journalism industry might position themselves to 

become the watchdog of the new corporate power structures. And this should 

not be a difficult discussion, because, when it comes to the Stalker Economy, 

transparency is a pretty straightforward process: terms of agreement should be 

made simple enough so that, just by scanning through the first page, users 

know exactly, what data is being monitored and collected, how long will those 

data sources be available, and to what purposes are they being used – and by 

whom.  

Even if this scenario is in itself another science-fictheme, we consider that our 

thesis provides the foundation from which the journalism field can develop a 

deeper understandings of the processes via which media distributed on the 

digital ecosystem of our times, which, as argued by Blass and Gurevich (2013), 

is one of the core objectives of media scholarship. In the Attention Economy, 

companies such as Google and Facebook have since become the prefered 

intermediary for the advertising industry (Sweney, 2016; Rutenberg & Isaac, 

2017) and the user’s preferred tool for searching, accessing and distributing 

information. In the Stalker Economy technological progress is characterized by 

the increased role algorithms play in controlling the flow of information (Just & 

Latzer, 2016), and in this context, the automated gatekeepers have achieved an 

unimaginable monopolistic position (Schneier, 2015; Taplin, 2015). Also, 

although we clearly expressed that the field of journalism is experiencing a 

vivisection in regards to both economical sustainability and role in society, 

based on what was discussed in section 3.3 regarding the displacement of 

labour (Kelly, 2012; Frey & Osborne, 2013; Brynjolfsson & McAfee, 2014; 
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Gerbert et al., 2016), we argued that journalists still have a vital role to play. The 

recent phenomenon of “fake news” was used as evidences of how automated 

gatekeepers openly admitted that their personalized algorithms were interfering 

with the process of public opinion forming, establishing filter bubbles and 

creating echo chambers  (Zuckerberg, 2017). This opened the door for 46

journalists to be once again relevant in the process of distributing news. In other 

words, Facebook admitted that it needed guidance from traditional gatekeepers, 

something Google had already done.  

Given that both Facebook and Google are looking for guidance from traditional 

gatekeepers, at the very least, by working with the automated gatekeepers, 

journalists can become the eyeballs that monitor and help shape these 

automated gatekeepers. The task will be that of maximizing the profit that 

comes from behavioral analysis, while, at the same time, minimizing the harms 

and invasiveness of the the Stalker Economy. Journalism can help shape the 

questions that drive the automated gatekeeping processes of our times, but to 

do so, it must also embrace the quest of (re)defining the competences and skills 

needed to be a relevant human-worker in the age of intelligent automation. In 

section 3.7, we called attention to the increasing need for more eyeballs that 

can monitor these automated gatekeepers (Grimmelmann, 2014; Mann & 

O’Neil, 2016), but averted that for journalists to be able to fill the position of  

checking, verifying, evaluating, editing or correcting the work of automated 

gatekeeping, they must start by understanding the inner-workings of the 

predictive mechanism that control the flow of information. Only then can a 

journalism truly become the human behind the algorithm, thus, at the same 

time, returning to its role as the gatekeeper of information, and solidifying its 

watchdog role over how, and whom, is using our data. Only then can journalism 

effectively join the fight for one of the most vital assets of an open and free 

society: transparency (Schneier, 2015).  

Technology has been, and will continue to be, of enormous value to humans. It 

will continue to be intertwined in this coevolutionary loop with humanness. In the 

span of 10.000 years the tools we have created out of our imagination have 

 https://www.facebook.com/zuck/posts/1010326980614906146

!162



allowed us to survive, and thrive, even when under the most adverse contextual 

circumstances; to take things apart and better understand the physical 

phenomenons that enable, and are a part of, our existence; to develop 

civilizations; to create new mediums for conveying information and artistic 

expressions; to perform complex tasks evermore quickly, easily and accurately, 

for as many purposes as we devoted our efforts to; to communicate with each-

other free of geographical constraints; to live longer. We built many great things, 

made ungodly technological advances, explored the universe, cured diseases, 

and questioned existence by cultivating great art. We reached for the stars, we 

aspired to intelligence, we did not scared easily. We are able to be all this 

things, and do all these things, because we broke the barriers that kept us from 

being informed. By people that to this day are still revered. 

The first step to solving any problem is recognizing there is one. Ever since we 

mastered fire, some of these tools also carry the ethos of damaging our 

existence; of doing more harm than good. Today, with 3.4 billion internet users, 

2.37 billion active social media users and 1.96 billion active mobile social media 

users , digital connected technology is “a defining feature of modern 47

life” (Cheema, 2017); connectivity is becoming the norm; we are becoming a 

more mobile-centric world; personalization is becoming the convention of the 

platforms that enable our digital existence. The advent of ready-to-use 

technologies that are in constant contact with our skin might be seen as the 

symbol of an insidious monitoring that enables the sci-fictheme of unsensed 

emotional manipulation. But it can also be used to study more in depth how we 

humans are evolving in this evermore personalized world. It all depends on 

who, in these early stages of development and adoption, will be watching over 

us. Journalism can help steer the world into safer shores. It will not be easy to 

extend the monitoring of the stalkers to a world where almost everything we do 

is mediated by digital technologies. Even the apps we use for harmless 

recreational purposes monitor our every moves. The Angry Birds game is the 

most relevant example of how stalking is completely embedded in the meaning 

of revenue streams. Moreover, as we finish writing this thesis, the United 

Senate voted to “eliminate broadband privacy rules” that would have required 

 statistics collected from https://wearesocial.com/uk/special-reports/digital-in-201647
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Internet Service Providers (IPS) “to get consumer's explicit consent before 

selling or sharing Web browsing data and other private information with 

advertisers and other companies” (Broadkin, 2017). As such, for the 

foreseeable future, our interactions with each other, one another and the world 

around us, will continue to be monitored and analised – and sold. There is no 

way around it – there is value in studying trends and predicting future ones; 

there is value in manipulating emotions; and journalism must act accordingly.  

In this context, in this quest for economical sustainability, we have uncovered a 

path from which journalism can also became once again relevant in techno-

social context of our era. We started our thesis on issues of literacy regarding 

the forces that drive this technological progress in our age and evolved into 

redefining the concept of gatekeeping. In an effort of thinking of what 

technology can become, we have uncovered that access to our PD is in fact a 

path towards a more complete monitoring of our behavioral activity. Our 

empirical study has provide evidences of how PD can shape the distribution 

mechanisms of our times. And by doing so we have established how journalism 

can better understand the Stalker Economy and thus be part of the process of 

balancing the uneven relationship between the centralized monopolies and the 

users.  
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7. Conclusions 

The implications of a data-driven economy are manifold, including higher 

service efficiency, increase mass monitoring of behaviors and more customized 

experiences. In light of this, in the last few years, businesses across all sectors 

of society have set forward concrete measures to tackle the technological 

challenges and embrace the data-driven progress. However, nowhere have the 

effects of this new economic paradigm been so unsettling as in the journalism 

industry. The advent of monopolistic market-makers, that control the main 

revenue stream (advertising), and own the user’s prefered platforms for 

searching and receiving content, should have served as sign of what was to 

come. However, as we race towards a more data-intensive future, despite 

efforts that called for a rethinking of the core assumptions of this field, 

consecutive innovative activities that leverage data as something other than 

information for content development have not fully emerged within the 

journalism field.  

In this context, in the particular case of the journalism process of distributing 

news and public-opinion formation, journalism has lost its ability to reach their 

followers directly. At the hands of algorithms, most of what we see, hear or read 

is being mediated by these monopolistic corporations. Consequently, one of the 

biggests goals of this dissertation has been to uncover the inner-workings of 

this algorithmic-driven distribution. We addressed issues of bias, control, 

transparency and accountability. We did so by focusing on the issue of how 

misguided are the arguments of technological-neutrality. Grounded on an 

extensive review of literature, we proposed a redefinition of the concept of 

gatekeeping, one that differentiate the new from the traditional.  

We shed light on this issue through exposing solid empirical data that offers a 

glimpse into how automated gatekeepers are increasing their revenues while at 

the same time potentially enhancing societal problems such as filter bubbles 

!165



and echo chambers. Serving as an example, the fake news phenomenon was 

used to exposed the dangers of having an exclusively algorithm-driven 

distribution. This allowed us to call attention for how the automated gatekeepers 

are seeking help from traditional gatekeepers to check, verify, evaluate, edit or 

correct the work of their algorithmic-driven distribution. However, considering 

that in this new era the skills and competences of human labour force are 

already changing, in order to help, the journalism industry and its professionals, 

must evolve. Only by knowing how to work for and with the machines of our era, 

will professionals within the field of journalism be relevant enough, to survive 

the already unfolding labour destruction.  

In this context, we proposed a more fluid approach to what it means to be 

journalists and to what journalism is. Grounded on the work of Brynjolfsson and 

McAfee (2014) and Schwab (2015a), we advocated in favour of stopping the 

tendency of applying small-scale adjustments or reforms at the margin and 

outlined that, in order to innovate, the field should stop seeing technology for 

what it already is.  

The exponential pace of technological progress and the inherent non-rival 

characteristic of digitization allow for a new type of innovation that can come 

simply by recombining existing technologies. Consequently, each new 

technological development carries the inherent ability of being combined with 

existing technologies, thus making it unreasonable to be restricted to an all-

encompassing definition of what that technology is and what sectors of society 

does it impact. 

Considering all of these arguments, we looked ahead and identified what 

technological developments can further interfere with the issues we had 

discussed. We found that in this quest of using data to understand the behavior 

of the user, WT allows access to a new data sources. In light of this, we offered 

a review of a new emergent field of business and scholarship that is based on 

the promise of providing more robust knowledge regarding human decision-

making processes. However, as it is the case with most emergent fields, the 

advantages and limitations of neuromarketing are still, for the most part, ill-

defined. In light of this, we broadly reviewed theories that shed a light as to what 
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can effectively be inferred regarding attention, emotion and memory by 

conducting methods of measuring and analysing PD. In doing so, we uncovered 

that, although there is an unimaginable potential to reach a more complete 

understanding of human behavior, the lack of scientific validation of 

“exaggerated, unverified” (Probst et al., 2014, p.2) neuromarketing studies have 

bestowed upon this field a shadow of incredibility.  

However, in an effort of providing empirical evidences of our own, we conducted 

a first-of-its-kind empirical study within journalism scholarship. Inspired by the 

nature of innovation as explained by Brynjolfsson and McAfee (2014), we made 

use of the decreasing costs of biosensors and the non-rival essence of software 

to build a system that would allow us to synchronized overt data-monitoring with 

HR and EDA recordings while users were reading news. Furthermore, our two 

separate analysis explicitly unveiled how physiological arousal can provide a 

new layer of understanding that is unreachable through the analysis of our 

online activity. In light of our findings, we outlined numerous paths for future 

research that seek to effectively comprehend emotion and attention as they 

unfold through time while reading news.  

In addition, our empirical study established a replicable methodology for 

scholars and organizations to build upon. Thus, in this way, we provide primarily 

an important descriptive, yet focused, insight into the practice and commercial 

use of PD. These findings can be used to outline new revenue sources and 

funding opportunities for a field so desperately in need of a sustainable path. 

Approaching the issue of revenue streams, enable us to focus on the value of 

understanding the behavior of users. Grounded on the market-value of the MR 

industry, and considering the infancy of the neuromarketing field, we discussed 

that, while pursuing this line of research, the field of journalism could 

(re)establish the MR industry dependency on the intermediary role media 

organizations to provide them with knowledge about the audiences.  

Importantly, we also discussed how this line of research is of enormous value to 

the market-makers of the Stalker Economy. Supported by 1) the recent 

investments made by Google and Facebook on WT, 2) advertising still 

accounting for the greater part of online revenue streams, and 3) the recent 
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emergence of funding platforms dedicated exclusively to journalistic projects, 

we discussed the value of continuing our approach of a better understanding of 

the complexities of the Attention Economy. Although there are lot of barriers to 

surpass in order to fully understand the potential uses of PD, we concluded that, 

all the accumulative knowledge and technological developments can still be 

used as future building-blocks to either optimize the target advertising business 

or the personalized distribution of feeds, or both, thus, making these projects 

extremely appealing to the market-makers. 

However, while pursuing this path, we made a point of discussing that the field 

of journalism could incur in enhancing the already insidious nature of the Stalker 

Economy. Particularly, given the enormous value of studying trends and 

predicting future ones, we expressed concerns regarding experiments that the 

gatekeepers are conducting on emotional manipulation. In this context, if 

journalists really start working for, and with, the new gatekeepers, they must do 

it under the social value of their professional ethics.  

For the foreseeable future, our behaviors when interacting with digitally-

connected technologies will continue to be monitored and analyzed – and sold. 

The gatekeepers will always be looking to maximize profit that comes from this 

mass-monitoring of users behaviors. Journalists that do develop the necessary 

skills and competences that lead them to work for these centralized-

monopolistic gatekeepers, will have to work for that business-oriented objective. 

Nevertheless, at the same time, because no matter the technological 

developments the core values of professional journalism remain the same, 

professionals will have the duty of labouring towards minimizing the harms and 

invasiveness of the the Stalker Economy. To put it simple, they must act as the 

watchdogs that demand that the Stalker Economy, and experiments on 

emotional manipulation, lean towards becoming more transparent, and that 

those doing it, have to be accountable for any possible side effects.  
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7.1 Final Remarks 

We anticipate that a lot of failure will come before a viable solution to these 

interconnected challenges is reach. That is the risk of any new venture – failing. 

As researchers, obliged to promote innovation within a specific domain, even at 

the risk of our anticipations of the future becoming quickly dated, the “graveyard 

of obsolete quests must serve as both inspiration and inoculation against 

hubris” (Silverman, 1998).  

There is a significant opportunity for journalism to tap into the value of a data-

driven ecosystem in a wide range of senses. This opportunity is likely to grow 

further as more data becomes available everyday, posing for the journalist the 

Brobdingnag task of surviving in a land controlled by giant corporations. This 

dissertation, as innovative as it is, only explores what the giants are doing to a 

specific aspect of the functional aspects of professional journalism. Because the 

challenges of our era are interconnected, we envision that parting research and 

building interdisciplinary teams for each partition, is the only path to reach a 

complete understanding of the challenges that journalism faces. In this context, 

more continuous, collaborative, yet parted, research must be conducted to fully 

comprehend the impact the new technological developments are having in each 

of the core functional aspects of journalism. We anticipate that this is the only 

way to ensure that the giants do not, deliberately or accidentally, step-on the 

social value and core values of journalism.  

Although reducing the power of the press has a direct impact on democracy, “it 

has an enormous short-term value for anyone trying to sell something” (Shenck, 

1997, p.164). The new gatekeepers core business model is to sell – advertising, 

our personal data, our attention. Furthermore, “bypassing journalism holds the 

allure of circumventing public skepticism, intellectual curiosity, and rational 

analysis” (ibid.). In the introductory note of this dissertation, we stated that no 

matter the quality of news, by losing control over distribution, journalism ability 

to empower the informed is under attack. The new gatekeepers control the 

distribution platforms that filter the information we receive. They conduct 

experiments on our feeds to test their ability to better manipulate our emotions – 

manipulate our reality. In light of this, in our era, If there are control structures 
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limiting the watchdog’s ability to reach its public, it is of the utmost importance 

that journalism does not focus exclusively on news production. Control over 

distribution is also key to ensure that quality journalism reaches the public. 

!170



Bibliography 

Ahva, L. (2011) What is “public” in public journalism? Estudos em 
Comunicação, 9, 119-142 

Alandete, D. (2017, January 19). How to combat post-truths. ElPais. Retrieved 
from  http://elpais.com/elpais/2017/01/19/inenglish/1484837019_419525.html 

Allen, S. (2006). Online News: Journalism And The Internet: Journalism and the 
Internet. Berkshire: Open University Press 

Almeida, P.R., Ferreira-Santos, F., Chaves, P.L., Paiva, T.O., Barbosa, F. & 
Marques-Teixeira, J. (2016). Perceived arousal of facial expressions of 
emotion modulates the N170, regardless of emotional category: Time domain 
and time-frequency dynamics. International Journal of Psychophysiology, 99, 
48-56. doi: 10.1016/j.ijpsycho.2015.11.017 

Alves, R. (2006). Jornalismo digital: dez anos de Web e a revolução contínua. 
Comunicação e Sociedade, 9(10), 93-102.  
doi: 10.17231/comsoc.9(2006).1157 

Anderson, C. W. (2011) Deliberative, Agonistic, and Algorithmic Audiences: 
Journalism's Vision of its Public in an Age of Audience Transparency. 
International Journal of Communication, Vol. 5, 529–547. 

A n d e r s o n , C . W . , B e l l , E . & S h i r k y , C . ( 2 0 1 4 ) . P o s t -
IndustrialJournalism:Adapting to the Present. Tow Center for Digital 
Journalism. Retrieved from http://towcenter.org/research/post-industrial-
journalism-adapting-to-the-present-2/ 

Andrejevic, M. (2012). Brain Whisperers: Cutting through the Clutter with 
Neuromarketing. Somatechnics, 2.2, 198-215.  doi: 10.3366/soma.2012.0057 

Andrejevic, M. (2014). Big data, big questions: the big data divide. International 
Journal of Communication, 8,1673–1689  

Ariely, D. & Berns, G. S. (2010). Neuromarketing: the hope and hype of 
neuroimaging in business. Nature Reviews Neuroscience, 11(4), 284-292. 
doi: 10.1038/nrn2795 

Arnold, J. (1999). Affect in Language Learning. Cambridge University Press 

Ashby, F. G., Isen, A. M. & Turken, A. U. (1999). A neuropsychological theory of 
positive affect and its influence on cognition. Psychological Review, 106(3), 
529-50. doi: 10.1037/0033-295X.106.3.529 

!171

http://elpais.com/elpais/2017/01/19/inenglish/1484837019_419525.html
http://towcenter.org/research/post-industrial-journalism-adapting-to-the-present-2/


Auerbach, D. (2015, May, 18). The Silicon Tower. Slate. Retrieved from http://
w w w . s l a t e . c o m / a r t i c l e s / t e c h n o l o g y / b i t w i s e / 2 0 1 5 / 0 5 /
facebook_study_why_silicon_valley_s_incursion_into_academic_research_is
.single.html 

Aumente, J. (1994, October). Panel Vision. American Journalism Review. 
Retrieved from http://ajrarchive.org/Article.asp?id=1257 

Autor, D. H. (2015). Why Are There Still So Many Jobs?The History and Future 
of Workplace Automation. Journal of Economic Perspectives, 29(3), 3–30. 
doi: 10.1257/jep.29.3.3 

Babiloni, F. (2012). Consumer neuroscience: A new area of study for biomedical 
engineers. IEEE Pulse, 3 (3), 21-23. doi: 10.1109/MPUL.2012.2189166 

Bakshy. E., Messing, S. & Adamic, L. (2015, May 15). Exposure to 
ideologically diverse news and opinion on Facebook. ScienceExpress.  
doi: 10.1126/science.aaa1160 

Barbedo, S. M. (2009). Conversation with Francis Pisani: The Popular Custom 
Journalist Serving the Web. International Journal of Communication, 3, 
808-812 

Barthel, M. (2016, June 15). Newspapers: Fact Sheet. Pew Research Center. 
Retrieved from http://www.journalism.org/2016/06/15/newspapers-fact-sheet/ 

Bastos, H. (2011). Ciberjornalistas em Portugal - Práticas, papéis e ética. 
Lisboa: Livros Horizonte 

Baumeister, R. F., DeWall, C. F., Vohs, K. D. & Alquist, J. L. (2009). Does 
Emotion Cause Behavior(Apart from Making People Do Stupid, Destructive 
Things)?. In Agnew, C. R. & Carlston, D. E. (ED) (2010). Then a Miracle 
Occurs: Focusing on Behavior in Social Psychological Theory and Research 
(p. 119-136). Oxford University Press. 

Bechara, A. & Damasio, A. R. (2005). The somatic marker hypothesis: a neural 
theory of economic decision. Games and Economic Behavior, 52, 336–372.  
doi: 10.1016/j.geb.2004.06.010 

Beer, D. (2009). Power through the algorithm? Participatory web cultures and 
the technological unconscious. New Media & Society, 11(6), 985-1002  
doi: 10.1177/1461444809336551 

Bell, J. (2006). Philosophy at the edge of chaos: Gilles Deleuze and the 
philosophy of difference. University of Toronto Press 

Benkler, Y. (2006). The Wealth of Networks: How Social Production Transforms 
Markets and Freedom. Yale University Press 

!172

http://www.slate.com/articles/technology/bitwise/2015/05/facebook_study_why_silicon_valley_s_incursion_into_academic_research_is.single.html
http://www.journalism.org/2016/06/15/newspapers-fact-sheet/


Bennett, A. (2012, March 19). Looking Back, Seeing Today. Nieman Reports. 
Retrieved from http://niemanreports.org/articles/looking-back-seeing-today/ 

Benton, J. (2013, May 17). How is algorithmic objectivity related to journalistic 
objectivity?. Nieman Lab. Retrieved from  
http://www.niemanlab.org/2013/05/how-is-algorithmic-objectivity-related-to-
journalistic-objectivity/ 

Berg, M. (2014). Participatory trouble: Towards an understanding of algorithmic 
structures on Facebook. Cyberpsychology: Journal of Psychosocial Research 
on Cyberspace, 8(3), article 2. doi: 10.5817/CP2014-3-2 

Berka, C., Levendowsky, D. J., Lumicao, M. N., Yau, A., Davis, G., Zivkovic, V. 
T., Olmstead, R. E., Tremoulet, P. D. and Craven, P. L. (2007). EEG 
correlates of task engagement and mental workload in vigilance, learning and 
memory tasks. Aviation, Space, and Environmental Medicine, 78 (5), section 
II, 231-244 

Berners-Lee, T. (2010, December). Long Live the Web. Scientific American. 
R e t r i e v e d f r o m h t t p s : / / j b l o m o . g i t h u b . i o / w e b a r c h 2 5 3 / s l i d e s /
Long_Live_the_Web.pdf 

Berners-Lee, T. (2017, March 12). Tim Berners-Lee: I invented the Web. Here 
are three things we need to change to save it. The Guardian. Retrieved from  
https://www.theguardian.com/technology/2017/mar/11/tim-berners-lee-web-
inventor-save-internet 

Berreby, D. (2008, March 16). Emonomics. The New York Times. Retrieved 
from http://www.nytimes.com/2008/03/16/books/review/Berreby-t.html 

Bertot, J., Lee, S. M., Hwang, T., & Choi, D. (2012). Open innovation in the 
public sector of leading countries. Management Decision, 50(1), 147–162  
doi: 10.1108/00251741211194921 

Betancourt, L. (2009, June 8). How Social Media is Radically Changing the 
Newsroom. Mashable. Retrieved from 
http://mashable.com/2009/06/08/social-media-newsroom/ 

Blank, S. (2016, October 20). Why Visionary CEOs Never Have Visionary 
Successors. Harvard Business Review. Retrieved from 
https://hbr.org/2016/10/why-visionary-ceos-never-have-visionary-successors 

Blass, A. & Gurevich, Y. (2013). Algorithms: A Quest for Absolute Definitions. 
Bulletin of European Association for Theoretical Computer Science, 81. 

Blessing. B., Gibbins, I. (2008). Autonomic Nervous System. Scholarpedia, 3(7), 
2787. doi:10.4249/scholarpedia.2787 

!173

http://niemanreports.org/articles/looking-back-seeing-today/
http://www.niemanlab.org/2013/05/how-is-algorithmic-objectivity-related-to-journalistic-objectivity/
https://www.theguardian.com/technology/2017/mar/11/tim-berners-lee-web-inventor-save-internet
http://www.nytimes.com/2008/03/16/books/review/Berreby-t.html
https://hbr.org/2016/10/why-visionary-ceos-never-have-visionary-successors
http://dx.doi.org/10.4249/scholarpedia.2787


Blood, R. (2000, September 7). weblogs: a history and perspective. 
rebeccablood.net. Retrieved from 
http://www.rebeccablood.net/essays/weblog_history.html 

Boczkowski, P.J. (2004). Digitizing the News: Innovation in online Newspapers. 
MIT Press 

Boksem, M. A. S., Meijman, T. F. & Lorist, M. M. (2005). Effects of mental 
fatigue on attention: an ERP study. Cognitive Brain Research, 25(1), 107-116. 
doi:10.1016/j.cogbrainres.2005.04.011 

Bonato, P. (2010). Wearable Sensors and Systems. IEEE Engineering in 
Medicine and Biology Magazine, 29(3), 25-26. doi: 10.1109/MEMB.
2010.936554 

Botts, N., Thoms, B., Noamani, A., Horan, T. A. (2010). Cloud computing 
architectures for the underserved: public health cyber-infrastructures through 
a network of health ATMs. System Sciences (HICSS) 43rd Hawaii 
International Conference, 1-10. doi:  10.1109/HICSS.2010.107 

Boudewyns, P.A. (1976). A comparison of the effects of stress vs. relaxation 
instruction on the finger response. Behavior therapy, 7, 54-67  
doi: 10.1016/S0005-7894(76)80219-5 

Bower, G. H. &  Forgas, J. P. (2000). Affect Memory and Social Cognition. In  
Eich, E., Kihlstrom, J. F., Bower, G. H., Forgas, J. P. & Niedenthal, P. M. (ED). 
Cognition and Emotion (p. 87-168).  Oxford University Press. 

Bowman, S. & Willis, C. (2003). We Media: How audiences are shaping the 
future of news and information. The Media Center at American Press 
Institute. Retrieved from http://www.hypergene.net/wemedia/download/
we_media.pdf 

Bradley, M. (2000). Emotion and Motivation. In Cacioppo, J. T., Tassinary, L. G. 
& Berntson, G. G. (2nd ed) Handbook of Psychophysiology (p. 602-642). 
Cambridge University Press  

Bradley, M. M., & Lang, P. J. (2000). Affective reactions to acoustic stimuli. 
Psychophysiology, 37, 204–215. doi: 10.1017/S0048577200990012 

Bradley, M. & Lang P.J. (2007). The International Affective Picture System 
(IAPS) in the study of emotion and attention. In Coan, J.A., Allen, J.J.B. 
(2007), Handbook of Emotion Elicitation and Assessment (p. 29–46). Oxford 
University Press 

Bradley, M. (2008). Natural selective attention: Orienting and emotion. 
Psychophysiology, 46(1), 1-11. doi: 10.1111/j.1469-8986.2008.00702.x 

!174

http://www.rebeccablood.net/essays/weblog_history.html
http://doi.org/10.1016/S0005-7894%252876%252980219-5
http://www.hypergene.net/wemedia/download/we_media.pdf


Bradley, M., Miccoli, L., Escrig, M.A. & Lang, P.J. (2008). The pupil as a 
measure of emotional arousal and autonomic activation. Psychophysiology, 
45(4), 602-607. doi: 10.1111/j.1469-8986.2008.00654.x 

Brat, I. (2010, February 17). The emotional quotient of soup shopping. The Wall 
Street Journal. Retrieved from https://www.wsj.com/articles/
SB10001424052748704804204575069562743700340  

Brignall, T. (2002). The New Panopticon: The Internet Viewed as a Structure of 
Social Control. Theory and Science, 3(1). Retrieved from http://
theoryandscience.icaap.org/content/vol003.001/brignall.html 

Broadkin, J. (2017, March 23). Senate votes to let ISPs sell your Web browsing 
history to advertisers. arsTechnica. Retrieved from https://arstechnica.com/
tech-policy/2017/03/senate-votes-to-let-isps-sell-your-web-browsing-history-
to-advertisers/ 

Brodal, P. (2004). The Central Nervous System: Structure and Function (3rd 
ed.). Oxford University Press 

Brockman, J. (2010, July 14). A Big Question: ‘How Is the Internet Changing the 
Way You Think?’. Nieman Reports. Retrieved from http://niemanreports.org/
articles/a-big-question-how-is-the-internet-changing-the-way-you-think/ 

Broussard, M. (2014). Artificial Intelligence for Investigative Reporting: Using an 
expert system to enhance journalists’ ability to discover original public affairs 
stories. Digital Journalism. doi: 10.1080/21670811.2014.985497 

Brynjolfsson, E. & McAfee, A. (2014). The Second Machine Age: Work, 
Progress, and Prosperity in a Time of Brilliant Technologies. New York: W. W. 
Norton & Company 

Butcher, T. (2012). Want to be on the top? Algorithmic power and the threat of 
invisibility on Facebook. New media & Society, 14(7), 1164–1180  
doi: 10.1177/1461444812440159 

Bucher, T. (2012). Want to be on the top? Algorithmic power and the threat of 
invisibility on Facebook. New Media & Society, 14(7) 1164–1180.  
doi: 10.1177/1461444812440159 

Bucher, T. (2017) The algorithmic imaginary: exploring the ordinary affects of 
Facebook algorithms. Information, Communication & Society, 20(1), 30-44  
doi: 10.1080/1369118X.2016.1154086 

Buis, J. (2016, December). Step out of your Facebook echo chamber with this 
simple app. The Next Web. Retrieved from https://thenextweb.com/facebook/
2016/11/24/facebook-filter-bubble/   

!175

https://dx.doi.org/10.1111%252Fj.1469-8986.2008.00654.x
https://www.wsj.com/articles/SB10001424052748704804204575069562743700340
http://theoryandscience.icaap.org/content/vol003.001/brignall.html
https://arstechnica.com/tech-policy/2017/03/senate-votes-to-let-isps-sell-your-web-browsing-history-to-advertisers/
http://niemanreports.org/articles/a-big-question-how-is-the-internet-changing-the-way-you-think/
https://thenextweb.com/facebook/2016/11/24/facebook-filter-bubble/


Bunz, M. (2010, March 29). Time for a press award for crowdsourced 
journalism?. The Guardian. Retrieved from http://www.guardian.co.uk/media/
pda/2010/mar/30/digital-media-crowdsourcing-crowd-sourced-journalism 

Butler, E.A., Wilhelm, F.H. & Gross, J. J. (2006). Respiratory sinus arrhythmia, 
emotion, and emotion regulation during social interaction. Psychophysiology, 
43(6), 612-22. doi: 10.1111/j.1469-8986.2006.00467.x 

Butler, M. J. (2008). Neuromarketing and the perception of knowledge. Journal 
of Consumer Behaviour, 7 (4-5), 415-419. doi: 10.1002/cb.260  

Cacioppo, J. T., Tassinary, L. G. & Berntson, G. G. (2000). Psychophysiological 
Science. In Cacioppo, J. T., Tassinary, L. G. & Berntson, G. G. (2nd ed) 
Handbook of Psychophysiology (p. 3-26). Cambridge University Press 

Cadwalladr, C. (2014, February 22). Are Robots about to rise? Google’s new 
director of engineering thinks so… . The Guardian. Retrieved from https://
www.theguardian.com/technology/2014/feb/22/robots-google-ray-kurzweil-
terminator-singularity-artificial-intelligence  

Calvert, G.A. & Thesen, T. (2004). Multisensory integration: methodological 
approaches and emerging principles in the human brain. Journal of 
Psychology, 98, 191-205.  doi: 10.1016/j.jphysparis.2004.03.018 

Camerer, C., Loewenstein, G. & Prelec, D. (2005). Neuroeconomics: how 
neuroscience can inform economics. Journal of Economic Literature, 43, 9–
64. 

Cannon, W.B. (1931). Again the James-Lang and the Thalamic Theories of 
Emotion. The Psychological Review, 38(4), 281-295. doi: 10.1037/h0072957 

Carretié, L., Hinojosa, J.A., Martín-Loeches, M., Mercado, F. & Tapia, M. (2004). 
Automatic Attention to Emotional Stimuli:Neural Correlates. Human Brain 
Mapping, 22, 290–299. doi: 10.1002/hbm.20037 

Carr, N. (2003, May). IT Doesn’t Matter. Harvard Business Review. retrieved 
from https://hbr.org/2003/05/it-doesnt-matter 

Carr, N. (2010). The Shallows: What the Internet is doing to our brains. New 
York: W. W. Norton & Company. 

Carr, N. (2015, January 17). Are we becoming too reliant on computers? The 
Guardian. Retrieved from  
https://www.theguardian.com/books/2015/jan/17/nicholas-carr-are-we-
becoming-too-reliant-on-computers/  

!176

http://www.guardian.co.uk/media/pda/2010/mar/30/digital-media-crowdsourcing-crowd-sourced-journalism
https://www.theguardian.com/profile/carolecadwalladr
https://www.theguardian.com/technology/2014/feb/22/robots-google-ray-kurzweil-terminator-singularity-artificial-intelligence
https://doi.org/10.1016/j.jphysparis.2004.03.018
https://hbr.org/2003/05/it-doesnt-matter
https://www.theguardian.com/books/2015/jan/17/nicholas-carr-are-we-becoming-too-reliant-on-computers/


Castells, M. (2014, September 8). The Impact of the Internet on Society: a 
Global Perspective. MIT Technology Review. Retrieved from https://
www.technologyreview.com/s/530566/the-impact-of-the-internet-on-society-a-
global-perspective/ 

Castro, D. (2014, September 10). The Rise of Data Poverty in America. Center 
for Data Innovation. Retrieved from 
http://www2.datainnovation.org/2014-data-poverty.pdf   

Cheema, A. (2017, April 13). We don’t trust the internet. And it’s putting our 
digital future at risk. World Economic Forum. Retrieved from https://
www.weforum.org /agenda/2017/04 /we-dont - t rus t - the- in te rne t?
utm_content=buffer2a56a&utm_medium=social&utm_source=facebook.com
&utm_campaign=buffer 

Chen, C. (2016, February 12). Google Bets on Health: 'The Most You Can Lose 
Is All Your Money'. Bloomberg. Retrieved from https://www.bloomberg.com/
news/articles/2016-02-12/google-ventures-seeks-to-make-name-as-
farsighted-health-investor 

Christensen, C.M., Raynor, M.E. & McDonald, R. (2015, December). What is 
disruptive innovation. Harvard Business Review. Retrieved from https://
hbr.org/2015/12/what-is-disruptive-innovation  

Clark, A. & Chalmers, D. (1998). The Extended Mind. Analysis, 58(1), 7-19.  
doi: 10.1093/analys/58.1.7  

Clark, A. (2003). Natural-Born Cyborgs: Minds, Technologies, and the Future of 
Human Intelligence. Oxford University Press  

Clark, A. (2006, October 10). Google nets YouTube in $1.65bn takeover. The 
Guardian. Retrieved from  
https://www.theguardian.com/business/2006/oct/10/searchengines.citynews 

Clarke, G. & Lunt, I. (2014). The concept of ‘originality’ in the Ph.D.: how is it 
interpreted by examiners? Assessment & Evaluation in Higher Education, 39 
(7), 803-820. doi: 10.1080/02602938.2013.870970 

Clerwall, C. (2014). Enter the Robot Journalist. Users’ perceptions of automated 
c o n t e n t . J o u r n a l i s m P r a c t i c e , ( 8 ) 5 , 5 1 9 – 5 3 1 . d o i : 
10.1080/17512786.2014.883116 

Cocorocchia, C., El-Azar, D., Jentsch, A. M., Luo, M. A., O’Neill, A. S. & 
Woodward, L. (2016). Digital Media and Society: Implications in a 
Hyperconnected Era. World Economic Forum. Retrieved from 
h t t p : / / w w w 3 . w e f o r u m . o r g / d o c s /
WEFUSA_DigitalMediaAndSociety_Report2016.pdf 

!177

https://www.weforum.org/agenda/2017/04/we-dont-trust-the-internet?utm_content=buffer2a56a&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer
https://www.bloomberg.com/news/articles/2016-02-12/google-ventures-seeks-to-make-name-as-farsighted-health-investor
https://hbr.org/2015/12/what-is-disruptive-innovation
https://www.theguardian.com/business/2006/oct/10/searchengines.citynews
http://dx.doi.org/10.1080/02602938.2013.870970
http://www3.weforum.org/docs/WEFUSA_DigitalMediaAndSociety_Report2016.pdf


Codispoti, M., Bradley, M. M., & Lang, P. J. (2001). Affective reactions to briefly 
presented pictures. Psychophysiology, 38, 474–478.  
doi: 10.1111/1469-8986.3830474 

Cohen, B. (1963). The press and foreign policy. Princeton University Press 

Coman, A. & Hirst, W. J. (2012). Cognition through a social network: the 
propagation of induced forgetting and practice effects. Journal of 
Experimental Psychology, 141(2), 321–336. doi: 10.1037/a0025247 

Coman, A. & Hirst, W. J. (2015). Social identity and socially shared retrieval-
induced forgetting: The effects of group membership. Journal of Experimental 
Psychology, 141(4), 717–722. doi: 10.1037/xge0000077 

Constantine, J. (2012, October 3). Facebook Now Lets US Users Pay $7 To 
Promote Posts To The News Feeds Of More Friends. TechCrunch. Retrieved 
from https://techcrunch.com/2012/10/03/us-promoted-posts/ 

Corbetta, M. & Shulman, G. (2002). Control of goal directed and stimulus driven 
attention in the brain. Nature reviews, 3(3), 201-215. doi: 10.1038/nrn755 

Crawford, K. (2016). Can an Algorithm be Agonistic? Ten Scenes from Life in 
Calculated Publics. Science, Technology, & Human Values, 41(1), 77-92.  
doi: 10.1177/0162243915589635  

Critchley, H. D., & Nagai, Y. (2012). How emotions are shaped by bodily states. 
Emotion Review, 4, 163–168. doi: 10.1177/1754073911430132 

Cross, R. L. & Parker, A. (2004). The hidden power of social networks. Boston: 
Harvard Business Press 

Dalen, A. V. (2012). The Algorithms Behind the headlines: How machine-written 
news redefines the core skills of human journalists. Journalism Practice, 
6(5-6), 648-658. doi: 10.1080/17512786.2012.667268 

Damásio, A. (2011). Neural Basis of Emotions. Scholarpedia, 6(3),1804.  
doi: 10.4249/scholarpedia.1804  

Darrow, C. D. (1964). Psychophysiology, Yesterday, Today, and Tomorrow. 
Psychophysiology, 1(1), 4-7- doi: 10.1111/j.1469-8986.1964.tb02615.x 

Davidson, R. J., Saron, C. D., Senulis, J. A., Ekman, P. & Friesen, W. V. (1990). 
Approach-Withdrawal and Cerebral Asymmetry: Emotional Expression and 
Brain Physiology I. Journal of Personality and Social Psychology, 58(2), 
330-341. doi: 10.1037/0022-3514.58.2.330 

!178

https://techcrunch.com/2012/10/03/us-promoted-posts/
http://dx.doi.org/10.4249/scholarpedia.1804


Davidson, R. J., Jackson, D. C. & Larson, C. L. (2000). Human 
Electroencephalography. In Cacioppo, J. T., Tassinary, L. G. & Berntson, G. 
G. (2nd ed) Handbook of Psychophysiology (p. 27-52). Cambridge University 
Press 

Davidson, R.J., Jackson, D.C., & Kalin, N.H.  (2000). Emotion, Plasticity, 
Context, and Regulation: Perspectives From Affective Neuroscience.  
Psychological Bulletin, 126, 890-909. doi: 10.1037//0033-2909.126.6.890 

Davidson, R. J. (2004). What does the prefrontal cortex ‘‘do’’ in affect: 
Perspectives on frontal EEG asymmetry research. Biological Psychology, 
67(1), 219–234. doi: 10.1016/j.biopsycho.2004.03.008 

Daugherty, P. (2016, December 12). The changing face of business - and the 
part artificial intelligence has to play. World Economic Forum. Retrieved from 
https://www.weforum.org/agenda/2016/12/how-artificial-intelligence-could-
c h a n g e - t h e - f a c e - o f - b u s i n e s s / ?
utm_content=buffer94f5e&utm_medium=social&utm_source=facebook.com&
utm_campaign=buffer 

Dawson, M. E., Schell, A. M. & Filion, A. (2000). The Electrodermal System. In 
Cacioppo, J. T., Tassinary, L. G. & Berntson, G. G. (2000). In Cacioppo, J. T., 
Tassinary, L. G. & Berntson, G. G. (2nd ed) Handbook of Psychophysiology 
(p. 200-223). Cambridge University Press  

De Bono, E. (1991). I am right you are wrong: from this to the new renaissance: 
from rock logic to water logic. London UK: Penguin Books  

Deuze, M. (2003). The Web and its Journalisms: Considering the 
Consequences of Different Types of Newsmedia Online. New Media & 
Society, 5(2). doi: 10.1177/1461444803005002004 

Deuze, M. (2005). Towards Professional Participatory Storytelling in Journalism 
and Advertising. First Monday, 10(7). Retrieved from http://firstmonday.org/
ojs/index.php/fm/article/viewArticle/1257/1177 

DeVito, M. A. (2016). From Editors to Algorithms: A values-based approach to 
understanding story selection in the Facebook news feed. Digital Journalism, 
0(0), 1-21. doi: 10.1080/21670811.2016.1178592 

Diakopoulos, N. (2010). A Functional Roadmap for Innovation in Computational 
Journalism. nickdiakopoulos.com. Retrieved from  
ht tp : / /www.n ickd iakopou los .com/wp-con ten t /up loads /2007 /05 /
CJ_Whitepaper_Diakopoulos.pdf 

!179

https://doi.org/10.1016/j.biopsycho.2004.03.008
https://www.weforum.org/agenda/2016/12/how-artificial-intelligence-could-change-the-face-of-business/?utm_content=buffer94f5e&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer
http://firstmonday.org/ojs/index.php/fm/article/viewArticle/1257/1177


Diakopoulos, N. (2015). Algorithmic accountability: Journalistic investigation of 
computational power structures. Digital Journalism, 3(3), 398–415. doi:
10.1080/21670811.2014.976411 

Dinu, G., Tanase, A. C., Dinu, L., & Tanase, F. (2010). The new techniques for 
handling consumer behaviour. Proceedings of the International DAAAM 
Symposium, 21 (1), 1115-1116.   

Doctorow, C. (2016, October 19). VERIFIED Mark Zuckerberg defends 
Facebook's association with Peter Thiel. Boing Boing. Retrieved from https://
boingboing.net/2016/10/19/mark-zuckerberg-defends-facebo.html 

Dodge, M. & Kitchin, R. (2008). Software, Objects and Home Space. 
Environment and Planning, 41(6), 344-1365. doi: 10.1068/a4138 

Dolcos, F., & Cabeza, R. (2002). Event-related potentials of emotional memory, 
Encoding pleasant, unpleasant, and neutral pictures. Cognitive, Affective, and 
Behavioral Neuroscience, 2, 252-263. 

Domingos, P. (2015). The Master Algorithm: How the Quest For The Ultimate 
Machine Will Remake Our World. NY: Basic Books. 

Donath, J. & Boyd, D. (2004). Public displays of connection. BT Technology 
Journal. 22(4), 71-82. doi: 10.1023/B:BTTJ.0000047585.06264.cc 

Dooley, R. (2010, December 3). Brandwashing?. Neuroscience Marketing. 
Retrieved from http://www.neurosciencemarketing.com/blog/articles/
brandwashing.htm 

Dorr, K. N. (2016). Mapping the field of Algorithmic Journalism. Digital 
Journalism, 4(6), 700-722. doi: 10.1080/21670811.2015.1096748  

Dror, O. E. (2014). The Cannon–Bard Thalamic Theory of Emotions: A Brief 
Genealogy and Reappraisal. Emotion Review, 6(1), 13–20.  
doi: 10.1177/1754073913494898 

Due, R. A. (2007). Key Contemporary Thinkers: Deleuze. Cambridge: Polity 
Press.  

Duvinage, M., Castermans, T., Petieau, M., Hoellinger, T., Cheron, G. & Dutoit, 
T., (2013). Performance of the Emotiv Epoc headset for P300-based 
a p p l i c a t i o n s . B i o m e d i c a l E n g i n e e r i n g O n l i n e , 1 2 - 5 6 . d o i : 
10.1186/1475-925X-12-56. 

Eckersley, P. (2009, September 21). How Online Tracking Companies Know 
Most of What You Do Online (and What Social Networks Are Doing to Help 
Them). Electronic Frontier Foundation. Retrieved from  https://www.eff.org/
deeplinks/2009/09/online-trackers-and-social-networks 

!180

https://boingboing.net/2016/10/19/mark-zuckerberg-defends-facebo.html
https://www.eff.org/deeplinks/2009/09/online-trackers-and-social-networks


Eich, E., Kihlstrom, J. F., Bower, G. H., Forgas, J. P. & Niedenthal, P. M. 
Counterpoints: Cognition and Emotion. New York: Oxford University Press, 
2000 

Ekman, P. & Friesen, W. V. (1971). Constants across Cultures in the Face and 
Emotions. Journal of Personality and Social Psychology, 17(2), 124-129.  
doi: 10.1037/h0030377 

El-Bermawi, M. M. (2016, November 18). Your Filter Bubble is Destroying 
Democracy. Wired. Retrieved from https://www.wired.com/2016/11/filter-
bubble-destroying-democracy/ 

Ellison, N., Heino, R. & Gibbs, J. (2006). Managing Impressions Online: Self-
Presentation Processes in the Online Dating Environment. Journal of 
Computer-Mediated Communication, 11(2).  
doi: 10.1111/j.1083-6101.2006.00020.x 

Epstein, R. & Robertson, R. E. (2015). The search engine manipulation effect 
(SEME) and its possible impact on the outcomes of elections.  Proceedings 
of the National Academy of Sciences of the United States of America.  
doi: 10.1073/pnas.1419828112  

Fabes, R. A., Eisenberg, N. (1997). Regulatory control and adults' stress-related 
responses to daily life events. Journal of Personality and Social Psychology, 
73(5), 1107-1117. doi: 10.1037/0022-3514.73.5.1107 

Feldman-Barrett, L., Lindquist, K.A. & Gendron, M. (2007). Cognitive-emotional 
interactions: Language as Context for Perception of Emotion. TRENDS in 
Cognitive Sciences, 11(8), 327-332. doi: 10.1016/j.tics.2007.06.003 

Feldman-Barrett, L. (2014, February 28). What Faces Can’t Tell Us. The New 
York Times. Retrieved from https://www.nytimes.com/2014/03/02/opinion/
sunday/what-faces-cant-tell-us.html  

Fellous, J. M. (2007). Models of Emotion. Scholarpedia, 2(11),1453.  
doi: 10.4249/scholarpedia.1453  

Fisher, C. E., Chin, L., & Klitzman, R. (2010). Defining neuromarketing: 
Practices and professional challenges. Harvard Review of Psychiatry, 18 (4), 
230-237.  
doi: 10.3109/10673229.2010.496623  

Fiveash, K. (2016, May 19). Why Google’s monopoly abuse case in Europe will 
run and run. arsTechnica. Retrieved from  
https://arstechnica.com/tech-policy/2016/05/google-antitrust-case-europe-
details-analysis/ 

!181

https://www.wired.com/2016/11/filter-bubble-destroying-democracy/
https://www.nytimes.com/2014/03/02/opinion/sunday/what-faces-cant-tell-us.html
http://dx.doi.org/10.4249/scholarpedia.1453
https://arstechnica.com/tech-policy/2016/05/google-antitrust-case-europe-details-analysis/


Flaxman, S., Goel, S. & Rao, J. M. (2016). Filter Bubbles, Echo Chambers, 
and Online News Consumption. Public Opinion Quarterly, 80, Special Issue, 
298-320. doi: 10.1093/poq/nfw006 

Flock, E. (2014, May 23). The Homepage is Dead! Long Live the Homepage! 
FastCompany. Retrieved from 
https://www.fastcompany.com/3030721/the-homepage-is-dead-long-live-the-
homepage  

Flynn, K. (2016, December 12). Facebook is finally hiring a head of news. 
Mashable. Retrieved from  
http://mashable.com/2016/12/12/facebook-head-news/#9qmFlHUaxaqd 

Ford, M. (2015). Rise of the Robots: Technology and the Threat of a Jobless 
Future. New York: Basic Books 

Forgas, J. P. (1998). On Being Happy and Mistaken: Mood Effects on the 
Fundamental Attribution Error. Journal of Personality and Social Psychology, 
75(2), 318-331. doi: 10.1037//0022-3514.75.2.318 

Frey, C. B. & Osborn, M. A. (2013). The Future of Employment: How 
Susceptible Are Jobs to Computerisation?. Technological Forecasting and 
Social Change, 114. doi: 10.1016/j.techfore.2016.08.019 

Friedman, B. & Nissenbaum, H. (1992). Bias in Computer Systems.  
Transact ions on In format ion Systems , 14(3) , 330–347. do i : 
1046-8188/96/0700–0330 

Fredrickson, B. L. & Levenson, R. W. (1998). Positive Emotions Speed 
Recovery from the Cardiovascular Sequelae of Negative Emotions. Cognitive 
Emotion, 12(2), 191-220. 

Fredrickson, B. L. (2001). The Role of Positive Emotions in Positive 
Psychology: The Broaden-and-Build Theory of Positive Emotions. American 
Psychologist, 56(3), 218-226. doi: 10.1037/0003-066X.56.3.218 

Fuchs, C. (2008). Internet and Society: Social Theory in the Information Age. 
New York: Routledge 

Fugate, D. L. (2007). Neuromarketing: A layman's look at neuroscience and its 
potential application to marketing practice. Journal of Consumer Marketing, 
24 (7), 385-394. doi: 10.1108/07363760710834807 

Fugate, D. L. (2008). Marketing services more effectively with neuromarketing 
research: A look into the future. Journal of Services Marketing, 22 (2), 
170-173. doi: 10.1108/08876040810862903 

!182

https://www.fastcompany.com/3030721/the-homepage-is-dead-long-live-the-homepage
http://mashable.com/2016/12/12/facebook-head-news/%239qmFlHUaxaqd
http://dx.doi.org/10.1108/07363760710834807
http://dx.doi.org/10.1108/08876040810862903


Fuller, J. (2010a). What is happening to news, Daedalus, 139(2), 110-118. doi:
10.1162/daed.2010.139.2.110 

Fuller, J. (2010b, June 29). Feeling the Heat: the brain holds clues for 
journalism. Nieman Reports. Retrieved from   
http://www.nieman.harvard.edu/reports/article/102395/Feeling-the-Heat-The-
Brain-Holds-Clues-for-Journalism.aspx  

Fuller, J. (2010c). What is happening to news: The informational explosion and 
the crisis in journalism. London: The University of Chicago Press 

Fulton, K. (1996). A Tour of Our Uncertain Future. Columbia Journalism Review. 
Retrieved from  
http://web.archive.org/web/20040419174730/http://archives.cjr.org:80/year/
96/2/tour.asp 

Furtunato, V. C. R., Giraldi, J. M. E. & Oliveira, J. H. C. (2014). A Review of 
Studies on Neuromarketing: Practical Results, Techniques, Contributions and 
Limitations. Journal of Management Research, 6(2), 201-220. doi: 10.5296/
jmr.v6i2.5446 

Gane, N., Venn, C. & Hand, M. (2007). Ubiquitous Surveillance: Interview with 
Katherine Hayles. Theory, Culture & Society, 24(7–8), 349–58.  
doi: 10.1177/0263276407086405 

Garber, M. (2010, April 7). The Gutenberg Parenthesis: Thomas Pettitt on 
parallels between the pre-print era and our own Internet age. Nieman Lab. 
Retrieved from http://www.niemanlab.org/2010/04/the-gutenberg-parenthesis-
thomas-pettitt-on-parallels-between-the-pre-print-era-and-our-own-internet-
age/ 

Garcia, R., & Calantone, R. (2002). A critical look at technological innovation 
typology and innovativeness terminology: A literature review. Journal of 
P r o d u c t I n n o v a t i o n M a n a g e m e n t , 1 9 ( 2 ) , 11 0 – 1 3 2 . d o i : 
10.1111/1540-5885.1920110 

Clore, G. L., Gasper, K., & Garvin, E. (2001).  Affect as information.  In J. P. 
Forgas, (Ed.). Handbook of Affect and Social Cognition (pp. 121-144). 
Mahwah, NJ.: Lawrence Erlbaum Associates.  

Gendron, M., Lindquist, K.A., Barsalou, L. & Feldman-Barrett, L. (2012). 
Emotion Words Shape Emotion Percepts. Emotion, 12(2), 314-325. doi: 
0.1037/a0026007  

George, M. S., Sackeim, H. A., Rush, A.J., Marangell, L. B., Nahas, Z., Husain, 
M. M, Lisanby, S., Burt, T., Goldman, J. & Ballenger, J.C. (2000). Biological 
Psychiatry, 47(4), 287-95. doi: 10.1016/S0006-3223(99)00308-X 

!183

http://web.archive.org/web/20040419174730/http://archives.cjr.org:80/year/96/2/tour.asp
http://www.niemanlab.org/2010/04/the-gutenberg-parenthesis-thomas-pettitt-on-parallels-between-the-pre-print-era-and-our-own-internet-age/


Gerbert, P., Hecker, M. & Justus, J.  (2016). How to compete with robots in the 
age of artificial intelligence. World Economic Forum. Retrieved from https://
www.weforum.org/agenda/2017/01/in-the-age-of-artificial-intelligence-heres-
h o w - w e - c a n - c o m p e t e ?
utm_content=buffer92c56&utm_medium=social&utm_source=facebook.com&
utm_campaign=buffer 

Giles, B. (2007). Creating a Road Map for Journalism’s Mission: Journalists 
reflect on nine core principles. In Essays about ‘The Elements of Journalism’, 
Nieman Reports (p.4), 52(2). Retrieved from  
http://nieman.harvard.edu/wp-content/uploads/pod-assets/pdf/Nieman
%20Reports/ProfCorner/elements.pdf  

Giles, R. H. (2010). New economic models for U.S. journalism. Daedalus 
Spring, 139(2), 27-38. doi: 10.1162/daed.2010.139.2.26 

Gillespie, T. (2012). Can an Algorithm be Wrong?. Limm, 2. Retrieved from 
http://escholarship.org/uc/item/0jk9k4hj 

Gillespie, T. (2014, July 4). Facebook’s algorithm — why our assumptions are 
wrong, and our concerns are right. Culture Digitally. Retrieved from http://
culturedigitally.org/2014/07/facebooks-algorithm-why-our-assumptions-are-
wrong-and-our-concerns-are-right/ 

Gillespie, T. (2014). The Relevance of Algorithms. In Gillespie, T., Boczkowski, 
P. J. & Foot, K. A. (2014). Media Technologies: Essays on Communication, 
Materiality, and Society (p.167-194). Oxford University Press.  
doi: 10.7551/mitpress/9780262525374.003.0009 

Gillmor, D. (2004). We the media: The rise of citizen journalists. National Civic 
Review, 93(3), 58-63. doi: 10.1002/ncr.62 

Gillmor, D. (2005). Where Citizens and Journalists Intersect. Nieman Reports. 
Retrieved from  
http://www.nieman.harvard.edu/reports/article/100559/Where-Citizens-and-
Journalists-Intersect.aspx 

Glimcher, P. W. (2008). Neuroeconomics. Scholarpedia, 3(10), 1759. 
doi: 10.4249/scholarpedia.1759 

Goel, S., Mason, W. & Watts, D. J. (2010). Real and Perceived Attitude 
Agreement in Social Networks. Journal of Personality and Social Psychology, 
99(4), 611–621. doi: 10.1037/a0020697 

Golland, Y.,  Keissar, K & Levit-Binnun, N. (2014). Studying the dynamics of 
autonomic activity during emotional experience. Psychophysiology, 51(11).  
doi: 10.1111/psyp.12261 

!184

https://www.weforum.org/agenda/2017/01/in-the-age-of-artificial-intelligence-heres-how-we-can-compete?utm_content=buffer92c56&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer
http://nieman.harvard.edu/wp-content/uploads/pod-assets/pdf/Nieman%2520Reports/ProfCorner/elements.pdf
http://culturedigitally.org/2014/07/facebooks-algorithm-why-our-assumptions-are-wrong-and-our-concerns-are-right/
http://dx.doi.org/10.4249/scholarpedia.1759


Goldhaber, M. H. (1992, March 26). The Attention Society. Release 1.0, 3, 1-20. 
Retrieved from http://cdn.oreillystatic.com/radar/r1/05-92.pdf 

Goldhaber, M. H. (1997, April). The Attention Economy and the Net. First 
Monday, 2(4-7). Retrieved from http://firstmonday.org/article/view/519/440 

Goldstein, B. (2001). A Few Veterans Look Back - Considering the Early Years 
of Internet Journalism. The New York Times. Retrieved from http://
www.nytimes.com/library/tech/reference/roundtable.html 

Gordon, R. (2009). Social Media: The Grown Shifts. Nieman Reports. Retrieved 
from http://nieman.harvard.edu/reportsitem.aspx?id=101883 

Gore, A. (1994, March 21). Inauguration of the First World Telecommunication 
Development Conference. World Telecommunication Development 
Conference. Retrieved from  
http://search.itu.int/history/HistoryDigitalCollectionDocLibrary/4.144.57.en.
104.pdf 

Gore, A. (2013). The Future: Six Drivers of Global Change. New York: Random 
House 

Goodwin, T. (2015, March 3). The Battle Is For The Customer Interface. 
TechCrunch. Retrieved from  
https://techcrunch.com/2015/03/03/in-the-age-of-disintermediation-the-battle-
is-all-for-the-customer-interface/ 

Graefe, A. (2016, January 7). Guide to Automated Journalism. Tow Center for 
Digital journalism. Retrieved from 
http://towcenter.org/research/guide-to-automated-journalism/  

Graham, S. & Wood, D. (2003). Digitizing Surveillance: Categorization, Space, 
Inequality. Critical Social Policy, 23(2), 227-248.  
doi: 10.1177/0261018303023002006 

Gray, J. R., Braver, T. S. & Raichle, M. E. (2002) Integration of emotion and 
cognition in the lateral prefrontal cortex. Proceedings of the National 
Academy of Sciences, 99(6), 4115-4120. doi: 10.1073/pnas.062381899  

Greenhow, Christine & Reifman, J. (2009). Engaging Youth in Social Media: Is 
Facebook the New Media Frontier?. Nieman Reports. Retrieved from http://
www.nieman.harvard.edu/reportsitem.aspx?id=101906 

Grimmelmann, J. (2009). The Google Dilemma. New York Law School Law 
Review, 939, Research Paper No. 08/09-2.  
Retrieved from https://ssrn.com/abstract=1160320 

!185

http://firstmonday.org/article/view/519/440
http://www.nytimes.com/library/tech/reference/roundtable.html
http://search.itu.int/history/HistoryDigitalCollectionDocLibrary/4.144.57.en.104.pdf
http://towcenter.org/research/guide-to-automated-journalism/
https://doi.org/10.1073/pnas.062381899
https://ssrn.com/abstract=1160320


Grimmelmann, J. (2014, June 28). As Flies to Wanton Boys. The Laboratorium. 
Retrieved from 
 http://laboratorium.net/archive/2014/06/28/as_flies_to_wanton_boys 

Griswold, A. (2016, December 12). Facebook is seeking a head of news 
partnerships who remembers what life was like before Facebook. Quartz. 
Retrieved from https://qz.com/860870/facebook-is-hiring-a-head-of-news-
partnerships-to-manage-its-relationships-with-the-media/ 

Gross, J. , Fredrickson, B. & Levenson, R. (1994). The Psychophysiology of 
Crying. Psychophysiology, 31(5), 460-468.  
doi: 10.1111/j.1469-8986.1994.tb01049.x 

Grossman, L. (2006, December 25). You -- Yes, You -- Are TIME’s person of the 
year. Time. Retrieved from 
http://content.time.com/time/magazine/article/0,9171,1570810,00.html 

Grossman, L. (2015, June 25). The Old Answer to Humanity’s Newest Problem: 
Data. Time. Retrieved from 
http://time.com/3935273/how-art-solves-the-data-problem/ 

Guetzkow, J., Lamont, M., & Mallard, G. (2004). What is Originality and the 
Humanities and the Social Sciences? American Sociological Review, 69(2), 
190-212. doi: 10.1177/000312240406900203 

Gwertzman, B. (2001). A Few Veterans Look Back - Considering the Early 
Years of Internet Journalism. The New York Times. Retrieved from http://
www.nytimes.com/library/tech/reference/roundtable.html 

Habermas, J. (1992). Between Facts and Norms. The MIT Press. 

Habermas, J. (2001). The Public Sphere: an Encyclopedia Article. In Durham, 
M. G. & Kellner, D. M. (2006). Media and Cultural Studies: Keyworks (Rev. 
ed., p.73-78). Hoboken: Blackwell Publishing 

Habermas, J. (2006). Political Communication in Media Society: Does 
Democracy Still Enjoy an Epistemic Dimension? The Impact of Normative 
Theory on Empirical Research. Communication Theory, 4, 411–426.  
doi: 10.1111/j.1468-2885.2006.00280.x 

Harcup, T. (2011). Questioning the ‘bleedingobvious’: What’s the point of 
researching journalism?. Journalism, 13(1), 21–37.  
doi: 10.1177/1464884911400843 

Hardy, J. (2017). Explorations in Critical Studies of Advertising. In  - Hamilton, 
J. F., Bodle, R. & Korin, E. (ED). Explorations in Critical Studies of 
Advertising. New York: Routledge 

!186

http://laboratorium.net/archive/2014/06/28/as_flies_to_wanton_boys
https://qz.com/860870/facebook-is-hiring-a-head-of-news-partnerships-to-manage-its-relationships-with-the-media/
http://content.time.com/time/magazine/article/0,9171,1570810,00.html
http://time.com/3935273/how%25E2%2580%2590art%25E2%2580%2590solves%25E2%2580%2590the%25E2%2580%2590data%25E2%2580%2590problem/
http://www.nytimes.com/library/tech/reference/roundtable.html


Hare, R. D. (1968). Psychopathy, autonomic functioning, and the orienting 
response. Journal of Abnormal Psychology, 73(3), 1-24. doi: 10.1037/
h0025873 

Harmon-Jones, E., & Allen, J.J.B.  (1998). Anger and Frontal Brain Activity: 
EEG Asymmetry Consistent with Approach Motivation Despite Negative 
Affective Valence.  Journal of Personality and Social Psychology, 74, 
1310-1316. doi: 10.1037/0022-3514.74.5.1310 

Hastings, C. (2017, February, 10). The link between your belief in free will, and 
your happiness. World Economic Forum. Retrieved from  
https://www.weforum.org/agenda/2017/02/the-link-between-your-belief-in-
f r e e - w i l l - a n d - y o u r - h a p p i n e s s ?
utm_content=buffere0da5&utm_medium=social&utm_source=facebook.com
&utm_campaign=buffer 

Hawking, S. (2016, December 1). This is the most dangerous time for our 
planet. The Guardian. Retrieved from 
https://www.theguardian.com/commentisfree/2016/dec/01/stephen-hawking-
dangerous-time-planet-inequality 

Heath, A. (2016, October 19). Mark Zuckerberg on Peter Thiel and Donald 
Trump: 'We care deeply about diversity'. Business Insider. Retrieved from 
http://www.businessinsider.com/mark-zuckerberg-facebook-memo-about-
peter-thiel-and-donald-trump-2016-10 

Hess, U. & Thibault, P. (2009). Darwin and Emotion Expression. American 
Psychological Association, 64(2), 120-128. doi: 10.1037/a0013386 

Hill, D. (2003). Tell me no Lies: Using Science to Connect with Customers. 
Journal of Interactive Marketing, 17(4), 61-72. doi: 10.1002/dir.10068 

Hillis, D. (2016, March 14). The Enlightenment is Dead, Long Live the 
Entanglement. Journal of Design and Science. Retrieved from http://
jods.mitpress.mit.edu/pub/enlightenment-to-entanglement/ 

Hinchliffe, E. (2017, March 4). Facebook has quietly rolled out its long-awaited 
solution to fake news. Mashable. Retrieved from 
http://mashable.com/2017/03/04/facebook-fake-news-rollout/?utm_cid=mash-
com-fb-bus-link#67ki2slAsOql 

Hoffman, D. L., Novak, T. P., Schlosser, A. E. (2001). The Digital Divide. Facing 
a Crisis or Creating a Myth. The MIT Press 

!187

https://www.weforum.org/agenda/2017/02/the-link-between-your-belief-in-free-will-and-your-happiness?utm_content=buffere0da5&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer
https://www.theguardian.com/commentisfree/2016/dec/01/stephen-hawking-dangerous-time-planet-inequality
http://www.businessinsider.com/mark-zuckerberg-facebook-memo-about-peter-thiel-and-donald-trump-2016-10
http://dx.doi.org.sci-hub.io/10.1002/dir.10068
http://jods.mitpress.mit.edu/pub/enlightenment-to-entanglement/
http://mashable.com/2017/03/04/facebook-fake-news-rollout/?utm_cid=mash-com-fb-bus-link%2367ki2slAsOql


Holmes, J. (2016, April 3). AI is already making inroads into journalism but could 
it win a Pulitzer? The Guardian. Retrieved from  
https://www.theguardian.com/media/2016/apr/03/artificla-intelligence-robot-
reporter-pulitzer-prize 

Holtz, S. (2009, May 18). The Continuing Need for Professional Journalism - A 
Shel of my Formal Self. Holtz.com. Retrieved from http://holtz.com/blog/
media/the_continuing_need_for_professional_journalism/2900/ 

Horrigan, J. B. (2000). New Internet Users: What They Do Online, What They 
Don’t, and Implications for the ‘Net’s Future. Pew Internet and American Life 
Project. Retrieved from 
http://web.archive.org/web/20070105153934/http://www.pewinternet.org/pdfs/
New_User_Report.pdf 

Hosanagar, K. (2016, November 25). Blame the Echo Chamber on Facebook. 
But Blame Yourself, Too. Wired. Retrieved from 
https://www.wired.com/2016/11/facebook-echo-chamber/ 

Hubert, M. & Kenning, P. (2008). A current overview of consumer 
neuroscience. Journal of Consumer Behavior, 7(4-5), 272-292. doi: 10.1002/
cb.251/full 

Huey, J, Nisenholtz, M & Sagan, P.(2013). Riptide: an oral history of the epic 
collision between journalism and digital technology from 1980 to the present. 
NiemanLab. Retrieved from  http://www.niemanlab.org/riptide/  

Hume, E. (1995). Tabloids, Talk Radio, and the Future of News: Technology's 
Impact on Journalism. The Annenberg Washington Program in 
Communications Policy Studies of Northwestern University. Retrieved from 
h t t p : / / w e b . a r c h i v e . o r g / w e b / 2 0 0 4 0 2 0 4 2 2 3 2 2 7 / h t t p : / /
www.annenberg.nwu.edu:80/pubs/tabloids/ 

Iemma, R. (2012). Open Government Data: A Focus on Key Economic and 
Organizational Drivers. Nexa Center for Internet & Society. doi:10.2139/ssrn.
2262943 

Ingram, M. (2013a, August 18). Is the SF Chronicle the beginning of a paywall 
rollback trend?. Gigaom. Retrieved from 
https://gigaom.com/2013/08/14/is-the-sf-chronicle-the-beginning-of-a-paywall-
rollback-trend/  

!188

https://www.theguardian.com/media/2016/apr/03/artificla-intelligence-robot-reporter-pulitzer-prize
http://holtz.com/blog/media/the_continuing_need_for_professional_journalism/2900/
https://www.wired.com/2016/11/facebook-echo-chamber/
http://onlinelibrary.wiley.com/doi/10.1002/cb.251/full


Ingram, M. (2013b, September 30). Another wall tumbles: The Dallas Morning 
News dismantles its paywall, tries to sell premium features instead. 
finance.yahoo . Retrieved from 
h t t p : / / f i n a n c e . y a h o o . c o m / n e w s / a n o t h e r - w a l l - t u m b l e s - d a l l a s -
morning-225329416.html  

Ingram, M. (2013c, September29). Yes, some people will pay you for your news 
— a really, really small number of people. Gigaom. Retrieved from http://
paidcontent.org/2013/09/26/yes-some-people-will-pay-you-for-your-news-a-
really-really-small-number-of-people/  

Ingram, M. (2014, July 18). Twitter vs. Facebook as a news source: Ferguson 
shows the downsides of an algorithmic filter. Gigaom. Retrieved from 
https://gigaom.com/2014/08/18/twitter-vs-facebook-as-a-news-source-
ferguson-shows-the-downsides-of-an-algorithmic-filter/ 

Introna, L. & Nissenbaum H. (2000a). Defining the Web: The Politics of Search 
Engines. Computer, 33(1), 54-62. doi: 10.1109/2.816269 

Introna, L. & Nissenbaum H. (2000b). Shaping the Web: Why the Politics of 
Search Engines Matters. The Information Society, 16, 169–185.  
doi: 10.1080/01972240050133634 

Isaac, M. (2016, November 12). Facebook, in Cross Hairs After Election,Is Said 
to Question Its Influence. The New York Times. Retrieved from http://
www.mediapicking.com/medias/files_medias/nytimes---facebook--in-cross-
h a i r s - a f t e r - e l e c t i o n - - i s - s a i d - t o - q u e s t i o n - i t s -
influence-0673707001479490982.pdf 

James, W. (1884). What is an emotion? Mind, 9(34), 188-205 

Jarvis, J. (2011a, June 16). Exploring the state of now. 140 characters 
conference. Exploring the state of now. retrieved from 
http://www.ustream.tv/recorded/15421659 

Jarvis, J. (2011b, June 17). The storyteller strikes back. Buzzmachine. 
Retrieved from http://www.buzzmachine.com/2011/06/17/the-storyteller-
strikes-back/ 

Jarvis, J. (2011c, June 27). Content, dethroned. Buzzmachine. Retrieved from 
http://www.buzzmachine.com/2011/06/27/content-dethroned/ 

Jarvis, J (2011d), May 28). The article as luxury or byproduct. Buzzmachine. 
Retrieved from  
http://www.buzzmachine.com/2011/05/28/the-article-as-luxury-or-byproduct/ 

!189

https://gigaom.com/2014/08/18/twitter-vs-facebook-as-a-news-source-ferguson-shows-the-downsides-of-an-algorithmic-filter/
http://www.mediapicking.com/medias/files_medias/nytimes---facebook--in-cross-hairs-after-election--is-said-to-question-its-influence-0673707001479490982.pdf
http://www.ustream.tv/recorded/15421659


Jarvis, J. (2011e, June 27). An article on the article. Buzzmachine.Retrieved 
from http://www.buzzmachine.com/2011/06/27/an-article-on-the-article/   

Jarvis, J. (2011f, June 12). The orthodoxy of the article part II. Buzzmachine. 
Retrieved from  
http://www.buzzmachine.com/2011/06/12/the-orthodoxy-of-the-article-part-ii/ 

Jarvis, J. (2011g, July 11). Readers are our regulators. Buzzmachine. Retrieved 
from http://www.buzzmachine.com/2011/07/11/readers-are-our-regulators/ 

Jenkins, H. (2006). Convergence Culture: Where Old and New Media Collide. 
London: University Press  

Just, N. & Latzer, M. (2016). Governance by algorithms: reality construction by 
algorithmic selection on the Internet. Culture & Society, 39(2), 238 - 258.  
doi: 10.1177/0163443716643157  

Jordan, L. (2016, October 9). Report: Google Search Bias Protecting Hillary 
Clinton Confirmed in Experiment. Airs Association. Retrieved from https://
www.airsassociation.org/services-new/airs-knowledge-network-n/airs-articles/
item/16326-report-google-lbias-protecting-hillary-clinton-confi?start=3 

Jurkowitz, M. (2014, March 26). The Growth in Digital Reporting What it Means 
for Journalism and News Consumers. Pew Research Center. Retrieved from 
http://www.journalism.org/2014/03/26/the-growth-in-digital-reporting/ 

Kahan, D. (2017). The Psychology of Fake News. AAAS Annual Meeting. 
Retrieved from https://aaas.confex.com/aaas/2017/webprogram/
Paper20704.html 

Kamdar, S. (2015, December 27). Is the Homepage Dead?. Forbes. Retrieved 
from https://www.forbes.com/sites/sachinkamdar/2015/12/27/is-the-
homepage-dead/#a2701e423447 

Kaplan, J. (2015). Humans Need Not Apply: A Guide to Wealth and Work in the 
Age of Artificial Intelligence. Yale University Press Book 

Karmarkar, U. (2011). Note on Neuromarketing. Harvard Business School 
Marketing, Unit Case, (512-031).  

Katz, J. (1994, September 1). Online or not, newspapers suck. Wired. Retrieved 
from https://www.wired.com/1994/09/news-suck/ 

Kelly, K. (2011). What Technology Wants. USA:Viking Penguin 

Kelly, K. (2012, 24 December). Better Than Human: Why Robots Will — And 
Must — Take Our Jobs. Wired. Retrieved from  
https://www.wired.com/2012/12/ff-robots-will-take-our-jobs/ 

!190

https://www.airsassociation.org/services-new/airs-knowledge-network-n/airs-articles/item/16326-report-google-lbias-protecting-hillary-clinton-confi?start=3
https://aaas.confex.com/aaas/2017/webprogram/Paper20704.html
https://www.forbes.com/sites/sachinkamdar/2015/12/27/is-the-homepage-dead/%23a2701e423447
https://www.wired.com/2012/12/ff-robots-will-take-our-jobs/


Kenning, P. & Plassman, H. (2009). How Neuroscience Can Inform Consumer 
Research. IEEE Transactions on Neural Systems and Rehabilitation 
Engineering, 16(6), 532-538. doi: 10.1109/TNSRE.2008.2009788  

Kenning, P., & Linzmajer, M. (2011). Consumer neuroscience: an overview of an 
emerging discipline with implications for consumer policy. Journal für 
Verbraucherschutz und Lebensmittelsicherheit, 6 (1), 111-125.  
doi: 10.1007/s00003-010-0652-5 

King, E. (2010). Free for all – The internet’s transformation of journalism. Illinois: 
Northwestern University Press 

Kirmizi-Alsan, E., Bayraktaroglu, Z., Gurvit, H., Keskin, Y.  H., Emre, M. & 
Demiralp, T. (2006). Comparative analysis of event related potentials during 
Go/No Go and CPT: Decomposition of electrophysiological markers of 
response inhibition and sustained attention. Brain Research, 1104(1), 
114-128.  
doi: 10.1016/j.brainres.2006.03.010 

Kistler, A., Mariauzouls, C. & Berlepsch, K. V. (1998). Fingertip temperature as 
an indicator for sympathetic responses. International Journal of 
Psychophysiology, 29, 35-41. doi: 10.1016/S0167-8760(97)00087-1 

Knutson, B., Rick, S., Wimmer, G. S., Pralec, D. & Loewenstein, G. (2007). 
Neural predictors of purchases. Neuron, 53, 147–156. doi: 10.1016/j.neuron.
2006.11.010 

Kolb, B. & Whishaw, I. Q. (2015). Fundamentals of Human Neuropsychology 
(7th ed). New York: Worth Publishers Ink 

Kramer, A. F. & Weber, T. (2000). Applications of Psychophysiology to Human 
Factors. In Cacioppo, J. T., Tassinary, L. G. & Berntson, G. G. (2nd ed) 
Handbook of Psychophysiology (p. 794-814). Cambridge University Press 

Kramer, A. D., Guillori, J. E. & Hancock, J. T. (2013). Experimental evidence of 
massive-scale emotional contagion through social networks. Proceedings of 
the National Academy of Sciences, 111(24), 8788–8790.  
doi: 10.1073/pnas.1320040111 

Kreibig, S. D. (2010). Autonomic nervous system activity in emotion: A review. 
Biological Psychology, 84, 394–421. doi: 10.1016/j.biopsycho.2010.03.010 

Krishnamurthy, B. & Wills, C. E. (2009). On the Leakage of Personally 
Identifiable Information Via Online Social Networks. ACM SIGCOMM 
Conference. Retrieved from http://conferences.sigcomm.org/sigcomm/2009/
workshops/wosn/papers/p7.pdf 

!191

http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=7333
https://doi.org/10.1109/TNSRE.2008.2009788
http://conferences.sigcomm.org/sigcomm/2009/workshops/wosn/papers/p7.pdf


Kuntze, E. (2016, July 12). Future of journalism: The rise of the robot 
journalists. Content insights. Retrieved from 
https://contentinsights.com/blog/the-rise-of-the-robot-journalists/ 

Lang, P. J. & Bradley, M. M. (2009). Emotion and the motivational brain. 
Biological Psychology, 84(3), 437–450. doi: 10.1016/j.biopsycho.2009.10.007 

Lang, P. J. & Bradley, M. M. (2010). Emotion and the motivational brain. 
Biological Psychology, 84(3), 437-450. doi: 10.1016/j.biopsycho.2009.10.007 

Langeveld, M. (2009, April 3). Paying for online news: Sorry, but the math just 
doesn’t work. Nieman Lab. Retrieved from http://www.niemanlab.org/2009/04/
paying-for-online-news-sorry-but-the-math-just-doesnt-work/  

Lapham, C. (1995, July 1). The Evolution of the Newspaper of the Future. 
Computer Mediated Communication Magazine. Retrieved from 
http://www.ibiblio.org/cmc/mag/1995/jul/lapham.html 

Lash, S. (2007). Power after Hegemony. Theory, Culture & Society, 24(3), 55 - 
78. doi: 10.1177/0263276407075956 

Lasica, J. D. (1997). So You Want to Be An Online Journalist? Here are some 
tips for getting into the fast-evolving field. American Journalism Review. 
Retrieved from http://ajrarchive.org/article.asp?id=1786 

Lasica, J. D. (2003, September 15). Blogs and Journalism Need Each Other. 
Nieman Reports. Retrieved from 
http://niemanreports.org/articles/blogs-and-journalism-need-each-other/ 

Latzer, M., Hollnbuchner, K., Just, N., Saurwein, F. (2014). The economics of 
algorithmic selection on the Internet. Working Paper – Media Change & 
Innovation Division. University of Zurich, Zurich. 

Lavrusik, V. (2009, June 19). 10 Ways Journalism Schools are Teaching Social 
Media. Mashable. Retrieved from 
http://mashable.com/2009/06/19/teaching-social-media/ 

Lazarus, R. S. (1991). Progress on a cognitive-motivational-relational theory of 
Emotion. American Psychologist, 46(8), 819-834.  
doi: 10.1037/0003-066X.46.8.819 

Leach, J. (2009). Creating Ethical Bridges from Journalism to Digital News. 
Nieman Reports. Retrieved from  
http://www.nieman.harvard.edu/reportsitem.aspx?id=101899 

Lee, N., Broderick, A. & Chamberlain, L. (2006). What is ‘neuromarketing’? A 
discussion and agenda for future research. International Journal of 
Psychophysiology, 63, 199-204. doi: 10.1016/j.ijpsycho.2006.03.007 

!192

https://contentinsights.com/blog/the-rise-of-the-robot-journalists/
https://dx.doi.org/10.1016%252Fj.biopsycho.2009.10.007
https://dx.doi.org/10.1016%252Fj.biopsycho.2009.10.007
http://www.niemanlab.org/2009/04/paying-for-online-news-sorry-but-the-math-just-doesnt-work/
http://ajrarchive.org/article.asp?id=1786
http://niemanreports.org/articles/blogs-and-journalism-need-each-other/
http://mashable.com/2009/06/19/teaching-social-media/


Lee, S. H. (2012, April 16). The End of Traditional Gatekeeper. Gnovis Journal. 
Retrieved from http://www.gnovisjournal.org/2012/04/26/the-end-of-the-
traditional-gatekeeper/  

Levenson, R. W. (2003). Autonomic specificity and emotion. In Scherer, K., 
Davidson, R. & Goldsmith, H. H. (ED). Handbook of affective sciences. 
Series in affective science (pp. 212–224). NY: Oxford University Press 

Levesque, H. J. (2017). Common Sense, The Turning Test, and The Quest For 
Real AI. Cambridge: MIT Press 

Levinthal, C. F. (1990). Introduction to Physiological Psychology (3rd Ed.). New 
Jersey: Prentice Hall College Division  

Lévy, P. (1997). Collective Intelligence: Mankind’s Emerging World in 
Cyberspace. New York: Plenum 

Levy, S. (2009, October 19). Mob Rule! How Users Took Over Twitter. Wired. 
Retrieved from http://www.wired.com/magazine/2009/10/ff_twitter 

Lewis, W. (2009, May 7). Social Journalism: Past, Present, and Future. 
Mashable. Retrieved from http://mashable.com/2009/04/07/social-journalism/ 

Li, C. & Bernoff, J. (2008). Groundswell: Winning in a World Transformed by 
Social Technologies. Boston: Harvard Business Press 

Li, C., Wang, S., Zhao, W., Kong, F. & Li, J. (2017). The Freedom to Pursue 
Happiness: Belief in Free Will Predicts Life Satisfaction and Positive Affect 
among Chinese Adolescents. Frontiers in Psychology: Personality and Social 
Psychology. doi: 10.3389/fpsyg.2016.02027 

Lin, C. H., Tuan, H. P. & Chiu, Y. C. (2010). Medial frontal activity in brand-loyal 
consumers: A behavior and near-infrared ray study. Journal of Neuroscience, 
Psychology, and Economics, 3(2), 59-73. doi: 10.1037/a0015461  

Lippmann, W. (1922). Public opinion. New York: MacMillan 

Lindquist, K. A., Feldman-Berrett, L., Bliss-Moreau, E. & Russell, J. A. (2006). 
Language and the Perception of Emotion. Emotion, 6(1), 125-138.  
doi: 0.1037/1528-3542.6.1.125 

Lindquist, K. A. & Feldman-Barrett, L. (2008). Constructing Emotion: The 
Experience of Fear as a Conceptual Act. Psychological Science, 19(9), 
898-903.  
doi: 10.1111/j.1467-9280.2008.02174.x 

!193

http://www.gnovisjournal.org/2012/04/26/the-end-of-the-traditional-gatekeeper/
http://www.wired.com/magazine/2009/10/ff_twitter
https://doi.org/10.3389/fpsyg.2016.02027
https://dx.doi.org/10.1111%252Fj.1467-9280.2008.02174.x


Lohr, S. (2013, March 10). Algorithms Get a Human Hand in Steering Web. The 
New York Times. Retrieved from http://www.nytimes.com/2013/03/11/
technology/computer-algorithms-rely-increasingly-on-human-helpers.html 

Lovitts, B.E. (2007). Making the implicit explicit: Creating performance 
expectations for the dissertation. Virginia: Sterling 

Lowery, C. (2009). An Explosion Prompts Rethinking of Twitter and Facebook. 
Nieman Reports. Retrieved from  
http://www.nieman.harvard.edu/reportsitem.aspx?id=101894 

Macbride, K. (2014). Poynter at SXSW: Algorithms, Journalism and Democracy. 
Poynter. Retrieved from 
http://www.poynter.org/latest-news/top-stories/240635/poynter-at-sxsw-
algorithms-journalism-and-democracy/ 

Macnamara, J. (2010). The 21st Century Media (R)evolution: Emergent 
Communication Practices. New York: Peter Lang Publishing Inc.  

Madrigal, A. C. (2012, February 19). I'm Being Followed: How Google—and 104 
Other Companies—Are Tracking Me on the Web. The Atlantic. Retrieved 
from https://www.theatlantic.com/technology/archive/2012/02/im-being-
followed-how-google-151-and-104-other-companies-151-are-tracking-me-on-
the-web/253758/ 

Manjoo, F. (2017, April 25). Can Facebook Fix Its Own Worst Bug?. The New 
York Times. Retrieved from 
https://mobile.nytimes.com/2017/04/25/magazine/can-facebook-fix-its-own-
worst-bug.html?hp&action=click&pgtype=Homepage&clickSource=story-
heading&module=second-column-region&region=top-news&WT.nav=top-
news&_r=1&referer=http://m.facebook.com 

Manlika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R., Roxburgh, C. & Byers, 
A. H. (2011). Big data: The next frontier for innovation, competition, and 
productivity. Mckinsey. Retrieved from 
http://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/
big-data-the-next-frontier-for-innovation  

Mann, S. (2001). Wearable computing: toward humanistic intelligence.  IEEE 
Intelligent Systems, 16 (3), 100-108. doi: 10.1109/5254.940020 

Mann, G. & O’Neil, C. (2016, December 9). Hiring Algorithms Are Not Neutral. 
Harvard Business Review. Retrieved from 
 https://hbr.org/2016/12/hiring-algorithms-are-not-neutral 

!194

http://www.nytimes.com/2013/03/11/technology/computer-algorithms-rely-increasingly-on-human-helpers.html
https://www.theatlantic.com/technology/archive/2012/02/im-being-followed-how-google-151-and-104-other-companies-151-are-tracking-me-on-the-web/253758/
http://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/big-data-the-next-frontier-for-innovation
https://hbr.org/2016/12/hiring-algorithms-are-not-neutral


Manovich, L. (2013, December 16). The Algorithms of our lives. The Chronicle 
of higher Education. Retrieved from 
http://www.chronicle.com/article/The-Algorithms-of-Our-Lives-/143557/  

Manyika, J., Chui, M., Bughin, J., Dobbs, R., Bisson, P. & Marrs, A. (2013). 
Disruptive technologies: Advances that will transform life, business,and the 
global economy. McKinsey Global Institute. Retrieved from  
h t t ps : / /www.sommet i n t e r. coop / s i t es /de fau l t / f i l e s / e tude / f i l e s /
report_mckinsey_technology_0.pdf 

Marchi, R. (2012). With Facebook, Blogs, and Fake News, Teens Reject 
Journalistic “Objectivity”. Journal of Communication Inquiry, 36(3), 246-262. 
doi:10.1177/0196859912458700  

Markoff, J. (1993, December 8). A Free and Simple Computer Link. The New 
York Times. Retrieved from 
http://www.nytimes.com/library/tech/reference/120893markoff.html 

Markoff, J. (1991, July 3). For Shakespeare, Just Log On. The New York Times. 
Retr ieved f rom ht tp: / /www.nyt imes.com/ l ibrary/ tech/reference/
070391markoff.html 

Mauss, I. B., Levenson, R. W., McCarter, L., Wilhelm, F. H., & Gross, J. J. 
(2005). The tie that binds? Coherence among emotion experience, behavior, 
and physiology. Emotion, 5, 175–190. doi: 0.1037/1528-3542.5.2.175 

Mauss, I. B., & Robinson, M. D. (2009). Measures of emotion: A review. 
Cognition and Emotion, 23, 209–237. doi: 10.1080/02699930802204677 

Mccormick, R. (2016, July 4). AP's 'robot journalists' are writing about Minor 
League Baseball now. The Verge. Retrieved from 
http://www.theverge.com/2016/7/4/12092768/ap-robot-journalists-automated-
insights-minor-league-baseball 

McCombs, M. E., & Shaw, D. L. (1972). The agenda-setting function of mass 
media. Public Opinion Quarterly, 36(2), 176-187. 

McCraty, R., Atkinson, M. & Bradley, R. T. (2004). Electrophysiological evidence 
of intuition: Part 1. The surprising role of the heart. Journal of Alternative and 
C o m p l e m e n t a r y M e d i c i n e , 1 0 ( 1 ) , 1 3 3 - 1 4 3 . d o i : 
10.1089/107555304322849057 

McDonald, P. (2016, July 6). The attention economy and the demise of the 
middle ground. The Guardian. Retrived from https://www.theguardian.com/
media-network/2016/jul/06/attention-economy-demise-middle-ground 

!195

http://www.chronicle.com/article/The-Algorithms-of-Our-Lives-/143557/
http://www.nytimes.com/library/tech/reference/120893markoff.html
http://www.nytimes.com/library/tech/reference/070391markoff.html
https://doi.org/10.1089/107555304322849057
https://www.theguardian.com/media-network/2016/jul/06/attention-economy-demise-middle-ground


McKenna, T. (1989). New Maps of Hyperspace. The Vaults of Erowid. Retrieved 
from https://www.erowid.org/culture/characters/mckenna_terence/
mckenna_terence_maps_hyperspace.shtml  

McLellan, C. (2014). Storage in 2014: An overview. ZDNet. Retrieved from 
http://www.zdnet.com/article/storage-in-2014-an-overview/  

McNeal, G. S. (2014a, June 28). Facebook Manipulated Users News Feeds To 
Create Emotional Responses. Forbes. Retrieved from https://
www.forbes.com/sites/gregorymcneal/2014/06/28/facebook-manipulated-
user-news-feeds-to-create-emotional-contagion/#2a9e996f39dc 

McNeal, G. S. (2014b, June 30). Controversy Over Facebook Emotional 
Manipulation Study Grows As Timeline Becomes More Clear. Forbes.  
Retrieved from  
https://www.forbes.com/sites/gregorymcneal/2014/06/30/controversy-over-
facebook-emotional-manipulation-study-grows-as-timeline-becomes-more-
clear/#10ef13f49caa 

Mele, N. & Wihbey, J. (2013, April 12). The end of big (media): When news orgs 
move from brands to platforms for talent. Nieman Lab. Retrieved from http://
www.niemanlab.org/2013/04/the-end-of-big-media-when-news-orgs-move-
from-brands-to-platforms-for-talent/ 

Melo, H. L. & Anderson, A. K. (2016). The Functions of Positive Emotions in 
Exploration. In Greene, J., Morrison, I. & Seligman (ED). Positive 
Neuroscience. Oxford Scholarship Online.  
doi: 10.1093/acprof:oso/9780199977925.003.0014 

Messing, S. & Westwood, S. J. (2012). Selective Exposure in the Age of Social 
Media: Endorsements Trump Partisan Source Affiliation When Selecting 
News Online. Communication Research, 41(8), 1042–1063. doi:
10.1177/0093650212466406 

Mehta, R. K. and Parasuraman, R. (2013). Neuroergonomics: a review of 
applications to physical and cognitive work. Frontiers in Human 
Neuroscience. doi: doi: 10.3389/fnhum.2013.00889 

Mitchell, A., Gottfried, J., Barthel, M. & Shearer, E. (2016, July 7). The Modern 
News Consumer: News attitudes and practices in the digital era. Pew 
Research Center. Retrieved from http://www.journalism.org/2016/07/07/
pathways-to-news/ 

Mor, N. & Winquist, J. (2002). Self-Focused attention and Negative Affect: A 
Meta-Analysis. Psychological Bulletin, 128 (4), 638-662.  
doi: 10.1037/0033-2909.128.4.638 

!196

https://www.erowid.org/culture/characters/mckenna_terence/mckenna_terence_maps_hyperspace.shtml
http://www.zdnet.com/article/storage%25E2%2580%2590in%25E2%2580%25902014%25E2%2580%2590an%25E2%2580%2590overview/
https://www.forbes.com/sites/gregorymcneal/2014/06/28/facebook-manipulated-user-news-feeds-to-create-emotional-contagion/%232a9e996f39dc
https://www.forbes.com/sites/gregorymcneal/2014/06/30/controversy-over-facebook-emotional-manipulation-study-grows-as-timeline-becomes-more-clear/%2310ef13f49caa
http://www.niemanlab.org/2013/04/the-end-of-big-media-when-news-orgs-move-from-brands-to-platforms-for-talent/
http://www.journalism.org/2016/07/07/pathways-to-news/


Morin, C. (2011). Neuromarketing: The New Science of Consumer Behavior. In 
Springer Science+Business Media, Symposium: Consumer Culture in Global 
Perspective, 48, 131–135. doi: 10.1007/s12115-010-9408-1  

Mokyr, J. (1997). The Political Economy of Technological Change:Resistance 
and Innovation in Economic History. In M. Berg, & K. Bruland (ED), 
Technological Revolutions in Europe (p. 39-64). Cheltenham: Edward Elgar 
Publishers. 

Mullarkey, J. (2006). Post-Continental Philosophy: An Outline. New York: 
Continuum International Publishing Group. 

Mullin, B. (2016, May 21). The New York Times of the future is beginning to take 
shape. Poynter. Retrieved from 
http://www.poynter.org/2016/the-new-york-times-of-the-future-is-beginning-to-
take-shape/413097/ 

Mutter, A. D. (2013, January 15). Newspaper audience aged severely since 
2010. Reflections of a Neurossaur. Retrieved from  
http://newsosaur.blogspot.pt/2013/01/newspaper-audience-aged-severely-
since.html 

Napoli, P. M. (2014). Automated Media: An Institutional Theory Perspective on 
Algorithmic Media Production and Consumption. Communication Theory, 
24(3), 340–360. doi: 10.1111/comt.12039 

Neuman, W. R., Just, M. R., & Crigler, A. N. (1992). Common knowledge: News 
and the construction of political meaning. University of Chicago Press. 

Newlin, D. & Levenson, R. W. (1980). Voluntary control of pulse transmission 
time to the ear. Psychophysiology, 17(6), 581-5. 

Nielson, K.A., Yee, D. & Erickson, K.I. (2005). Memory enhancement by a 
semantically unrelated emotional arousal source induced after learning. 
Neurobiology of Learning and Memory, 84, 49–56. doi: 10.1016/j.nlm.
2005.04.001 

Nicas, J. & Seetharaman, P. (2016, November 15). Google and Facebook Take 
Aim at Fake-News Sites. The Wall Street Journal. Retrieved from https://
www.wsj.com/articles/google-pulled-into-debate-over-fake-news-on-the-
web-1479159867 

Nisenholtz, M. (2001, January 21). A Few Veterans Look Back - Considering the 
Early Years of Internet Journalism. The New York Times. Retrieved from 
http://www.nytimes.com/library/tech/reference/roundtable.html 

!197

http://www.poynter.org/2016/the-new-york-times-of-the-future-is-beginning-to-take-shape/413097/
https://doi.org/10.1016/j.nlm.2005.04.001
https://www.wsj.com/articles/google-pulled-into-debate-over-fake-news-on-the-web-1479159867


Nunez, P. L. & Srinivasan, R. (2007). Electroencephalogram. Scholarpedia, 
2(2), 1348. doi:10.4249/scholarpedia.1348 

Nunez, M. (2016, September 5). Former Facebook Workers: We Routinely 
Suppressed Conservative News. Gizmodo. Retrieved from http://
gizmodo.com/former-facebook-workers-we-routinely-suppressed-
conser-1775461006 

O’Donovan, C. (2011). Q&A: Tarleton Gillespie says algorithms may be new, but 
editorial calculations aren’t. Nieman Lab. Retrieved from  
http://www.niemanlab.org/2014/07/qa-tarleton-gillespie-says-algorithms-may-
be-new-but-editorial-calculations-arent/  

Obendorf, H., Weinreich, H., Herder, E. & Meyer, M. (2007). Web Page 
Revisitation Revisited: Implications of a Long-Term Click-Stream Study of 
Browser Usage. Proceedings of the SIGCHI Conference on Human Factors 
in Computing Systems, 597–606. doi: 10.1145/1240624.1240719 

Ohman, A., Flykt, A. & Esteves, F. (2001). Emotion Drives Attention: Detecting 
the Snake in the Grass. Journal of Experimental Psychology General, 130(3), 
466-78. doi: 10.1037//0096-3445.130.3.466 

Ohme, R., & Matukin, M. (2012). A small frog that makes a big difference: Brain 
wave testing of TV advertisements. IEEE Pulse, 3(3), 28-33.  
doi: 10.1109/MPUL.2012.2189169 

Oliveira, J. H. C., Giraldi, J. M. E. & dos Santos, R. O. J. (2014). Opening the 
“Black Box” in the Consumer's Mind: Understanding What is Neuromarketing. 
International Journal of Business and Management, 9(9).  
doi: 0.5539/ijbm.v9n9p96 

Orzán, G., Zara, I. A., & Purcarea, V. L. (2012). Neuromarketing techniques in 
pharmaceutical drugs advertising: A discussion and agenda for future 
research. Journal of Medicine and Life, 5 (4), 428-432.  

Ostrow, A. (2009, July 20). Sharing on Facebook Now More Popular Than 
Sharing By E-mail. Mashable. Retrieved from 
http://mashable.com/2009/07/20/facebook-sharing-data/ 

Ogawa, S. & Sung, Y. W. (2007). Functional magnetic resonance imaging. 
Scholarpedia, 2(10), 3105. doi: 10.4249/scholarpedia.3105 

Oveis, C., Cohen, A. B., Gruber, J., Shiota, M. N., Haidt, J. & Keltner, D. (2009). 
Resting respiratory sinus arrhythmia is associated with tonic positive 
emotionality. Emotion, 9(2), 265-70. doi: 10.1037/a0015383 

!198

http://dx.doi.org/10.4249/scholarpedia.1348
http://gizmodo.com/former-facebook-workers-we-routinely-suppressed-conser-1775461006
http://mashable.com/2009/07/20/facebook-sharing-data/


Packer, R & Jordan, K. (2002). Multimedia: From Wagner to Virtual Reality. 
New York: W. W. Norton & Company 

Page, G. (2012). Scientific realism: what 'neuromarketing' can and can't tell us 
about consumers. International Journal of Market Research, 54 (2), 287-290.  
doi: 10.2501/IJMR-54-2-287-290 

Parasuraman, R. & Riley, V. A. (1997). Humans and automation: use, misuse, 
d i s u s e , a b u s e . H u m a n F a c t o r s , 3 9 , 2 3 0 – 2 5 3 . d o i : 
10.1518/001872097778543886 

Parasuraman, R. (2003). Neuroergonomics: research and practice. Theoretical 
I s s u e s i n E r g o n o m i c s S c i e n c e , 4 ( 1 – 2 ) , 5 – 2 0 . d o i : 
10.1080/14639220210199753 

Parasuraman, R. & Rizzo, M. (2006). Neuroergonomics: The Brain at Work. 
Oxford University Press. doi:10.1093/acprof:oso/9780195177619.001.0001. 

Pariser, E. (2011). The Filter Bubble: What the Internet is Hiding from You. 
Penguin UK 

Pariser, E. (2012). The Filter Bubble: How the New Personalized Web Is 
Changing What We Read and How We Think. Reprint edition. Penguin 
Books 

Patel, S., Park, H., Bonato, P., Chan, L. & Rodgers, M. (2012). A review of 
wearable sensors and systems with application in rehabilitation. Journal of 
NeuroEngineering and Rehabilitation, 9(21). doi: 10.1186/1743-0003-9-21 

Pavlik, J. V. (1997). The Future of Online Journalism: A guide to who's doing 
what. Columbia Journalism Review. Retrieved from http://web.archive.org/
web/20040215155432/http://archives.cjr.org/year/97/4/online.asp 

Pavlik, J. V. (2013). Innovation and the Future of Journalism. Digital Journalism, 
1(2), 181–193. doi: 10.1080/21670811.2012.756666 

Pavlik, J. V. & Bridges, F. (2013). The Emergence of Augmented Reality (AR) as 
a Storytelling Medium in Journalism. Journalism & Communication 
Monographs, 15(1), 4–59. doi: 10.1177/1522637912470819 

Pentland, A. (1998). Wearable Intelligence. Scientific American. Retrieved fro  
https://pdfs.semanticscholar.org/8999/
f02d7e9e9c7be6959e0c10d2c3de96dc0455.pdf  

Perez-Breva, L. (2016). A Doer’s Manifest for Starting from a Hunch, 
Prototyping Pronlems, Scalling Up, and Learning to Be Productively Wrong. 
MIT Press 

!199



Pessoa, L. (2009). Cognition and emotion. Scholarpedia, 4(1), 4567.  
doi: 10.4249/scholarpedia.4567 

Picard, R. G. (2009). Blogs, Tweets, Social Media and the News Business, 
Nieman Reports. retrieved from  
http://www.nieman.harvard.edu/reportsitem.aspx?id=101884 

Pickard, V. (2016). Media Failures in the Age of Trump. The Political Economy 
of Communication, 4(2), 118–122. Retrieved from olecom.org/index.php/
polecom/article/download/74/264 

Pierre, J. (2016, November 21). Fake News, Echo Chambers & Filter Bubbles: 
A Survival Guide. Psychology Today. Retrieved from https://
www.psychologytoday.com/blog/psych-unseen/201611/fake-news-echo-
chambers-filter-bubbles-survival-guide  

Pieters, R., & Wedel, M. (2004). Attention capture and transfer in advertising. 
Brand, pictorial, and text-size effects. Journal of Marketing, 68(2), 36-50.  
doi: 10.1509/jmkg.68.2.36.27794  

Pisani, F. (2006). Journalism and Web 2.0. Nieman Reports. retrieved from 
http://www.nieman.harvard.edu/reportsitem.aspx?id=100293 

Plassmann, H., Ambler, T., Braeutigam, S. & Kenning, P. (2007). What can 
advertisers learn from neuroscience? International Journal of Advertising, 
26(2), 151–175. doi: 10.1080/10803548.2007.11073005 

Plassmann, H., Ramsoy, T. Z. & Milosavjlevic, M. (2012). Branding the brain: A 
critical review and outlook. Journal of Consumer Psychology, 22(1), 18–36.  
doi: 10.1016/j.jcps.2011.11.010 

Podger, P. J. (2009). The Limits of Control. American Journalism Review. 
Retrieved from http://www.ajr.org/article.asp?id=4816 

Porges, S. W. (1992). Vagal tone: a physiologic marker of stress vulnerability. 
Pediatrics, 90(3 Pt 2), 498-504. 

Posner, M.I., & Petersen, S.E. (1989). The Attention System of the Human 
Brain. Annual Review Neuroscience, 13, 25-42.  
doi: 10.1146/annurev.ne.13.030190.000325 

Pradeep, A. K. (2010). The buying brain: Secrets for selling to the subconscious 
mind. John Wiley & Sons 

Probst, L., Frideres, L., Demetri, D. & Vomhof, B. (2014). Neuro-marketing 
innovations. European Commission, Business Innovation Observatory, case 
study 33. 

!200

http://dx.doi.org/10.4249/scholarpedia.4567
https://www.psychologytoday.com/blog/psych-unseen/201611/fake-news-echo-chambers-filter-bubbles-survival-guide
http://www.ajr.org/article.asp?id=4816


Purcell, K., Rainie, L., Mitchel, A., Rosenstiel, T. & Olmstead, K. (2010). 
Understanding the participatory news consumer: How internet and cell phone 
users have turned news into a social experience. Pew Research Center 
Project for Excellence in Journalism. Retrieved from 
http://www.gabinetecomunicacionyeducacion.com/sites/default/files/field/
adjuntos/understanding_the_participatory_news_consumer.pdf 

Quattrociocchi, W., Scala, A. & Sunstein, C. R. (2016). Echo Chambers on 
Facebook. Scientific Reports 6, 37825. doi:10.1038/srep37825 

Quintana, D.S., Elstad, M., Kaufmann, T., Brandt, C.L., Haatveit, B., Haram, M., 
Nerhus, M. & Andreassen, O.A. (2016). Resting-state high-frequency heart 
rate variability is related to respiratory frequency in individuals with severe 
mental illness but not healthy controls. Nature Scientific Reports, 6, 37212.  
doi: 10.1038/srep37212 

Rader, E., & Gray, R. (2015). Understanding user beliefs about algorithmic 
curation in the Facebook news feed. In CHI’15 proceedings of the 33rd 
annual ACM conference on human factors in computing systems (p. 173–
182).  
doi: 10.1145/2702123.2702174 

Ramirez, E. (2013, March 14). The State of Self-tracking”. quantified-self.com. 
Retrieved from http://quantifiedself.com/2013/03/the-state-of-self-tracking/ 

Reimann, M., Schilke, O., Weber, B., Neuhaus, C. & Zaichkowsky, J. (2011). 
Functional magnetic resonance imaging in consumer research: A review and 
application. Psychology and Marketing, 28(6), 608–637. doi: 10.1002/mar.
20403 

Rheingold, (1996). Electric Minds: Virtual Community Center. rheingold.com. 
Retrieved from http://www.rheingold.com/electricminds/html/vcc_landing.html 

Rosen, J. (2006a, June 30). The people formerly known as the audience. The 
Huffington Post. Retrieved from 
ht tp : / /www.hu f f ing tonpos t .com/ jay - rosen / the-peop le - fo rmer ly -
known_1_b_24113.html 

Rosen, J. (2006b, June 27). The People Formerly Known as the Audience. 
Press Think. Retrieved from http://archive.pressthink.org/2006/06/27/
ppl_frmr.html 

Roso, S. (2016, March 4). Algorithm as author: Get used to automation in 
newsrooms. New York University Journalism. Retrieved from http://
projects.nyujournalism.org/newsliteracy2016/topics/robot-journalism/ 

!201

http://quantifiedself.com/2013/03/the-state-of-self-tracking/
http://projects.nyujournalism.org/newsliteracy2016/topics/robot-journalism/


Rowe, C. (1995). A Journalist's Guide to the Internet. American Journalism 
Review. Retrieved from http://ajrarchive.org/article.asp?id=1545 

Russo, J. E. (1978). Eye fixations can save the world: A critical evaluation and a 
comparison between eye fixations and other information processing 
methodologies. Advances in Consumer Research, 5, 561-570.  

Rutenberg, J. & Isaac, M. (2017, January 6). Facebook Hires Campbell Brown 
to Lead News Partnerships Team. The New York Times. Retrieved from 
https://www.nytimes.com/2017/01/06/business/media/facebook-campbell-
brown-media-fake-news.html 

Sambrook, R. (2008). Citizen Journalism and the BBC. Nieman Reports. 
retrieved from http://www.nieman.harvard.edu/reportsitem.aspx?id=100542 

Santos, R., Oliveira J., Rocha, J. & Giraldi, J. (2014). Eye Tracking in 
Neuromarketing: A Research Agenda for Marketing Studies. International 
Journal of Psychological Studies, 7(1), 32-42. doi: 10.5539/ijps.v7n1p32 

Schechner, S. (2017, January 6). Facebook and Google Step Up Efforts to 
Combat Fake News. Morn ing S ta r . Re t r ieved f rom h t tps : / /
www.morningstar.com/news/dow-jones/TDJNDN_201702066506/facebook-
and-google-step-up-efforts-to-combat-fake-news.print.html 

Schneier, B. (2015). Data and Goliath: The Hidden Battlers to Capture Your 
Data and Control Your World. New York: W. W. Norton & Company  

Schoen, S. (2009, September 14). New Cookie Technologies: Harder to See 
and Remove, Widely Used to Track You. Electronic Frontier Foundation. 
Retrieved from  https://www.eff.org/deeplinks/2009/09/new-cookie-
technologies-harder-see-and-remove-wide 

Schudson, M. & Fink, K. (2012, January 31). The Algorithm Method: Making 
news decisions in a clickocracy. Columbia Journalism Review. Retrieved from 
http://www.cjr.org/the_research_report/the_algorithm_method.php 

Schwab, K. (2015a). The Fourth Industrial Revolution. New York: Crown 
Business 

Schwab, K. (2015a, December 12). The Fourth Industrial Revolution - What It 
Means and How to Respond. Foreign Affairs. Retrieved from  
https://foreignaffairs.org/articles/2015-12-12/fourth-industrial-revolution 

Sebastian, V. (2013). Neuromarketing and evaluation of cognitive and emotional 
responses of consumers to marketing stimuli. Procedia - Social and 
Behavioral Sciences, 127, 753–757. doi: 10.1016/j.sbspro.2014.03.349 

!202

https://www.nytimes.com/2017/01/06/business/media/facebook-campbell-brown-media-fake-news.html
https://www.morningstar.com/news/dow-jones/TDJNDN_201702066506/facebook-and-google-step-up-efforts-to-combat-fake-news.print.html
https://www.eff.org/deeplinks/2009/09/new-cookie-technologies-harder-see-and-remove-wide
https://foreignaffairs.org/articles/2015-12-12/fourth-industrial-revolution


Shenck, D. (1997). DATA SMOG: surviving the information glut. New York: 
HarperCollins Publisher 

Shinn-Cunningham, B. & Ihlefeld, A. (2004). Selective and divided attention: 
extracting information from simultaneous sound sources. Proceedings of 
ICAD 04-Tenth Meeting of the International Conference on Auditory Display. 
Sydney, Australia. 

Shirky, C. (2008). Here Comes Everybody: The Power of Organizing Without 
Organizations. New York: The Penguin Group 

Shirky, C. (2009). Newspapers and Thinking the Unthinkable. shirky.com. 
Retrieved from http://www.shirky.com/weblog/2009/03/newspapers-and-
thinking-the-unthinkable/ 

Silverman S. (1998, July 1). Ex Libris. Wired. Retrieved from https://
www.wired.com/1998/07/es-ebooks/  

Silverman, C. (2016, November 16). This Analysis Shows How Viral Fake 
Election News Stories Outperformed Real News On Facebook. Buzzfeed. 
Retrieved from https://www.buzzfeed.com/craigsilverman/viral-fake-election-
n e w s - o u t p e r f o r m e d - r e a l - n e w s - o n - f a c e b o o k ?
utm_term=.oiM9JPwrr#.dqMDRLKkk 

Simon, H. A. (1971). Designing organizations for an information rich world. In M. 
Greenberger (ed.), Computers, communications, and the public interest (pp. 
37-72). Baltimore: Johns Hopkins Press. 

Singer, N. (2010, November 14). Making Ads That Whisper to the Brain. The 
New York Time. Retrieved from  
http://www.nytimes.com/2010/11/14/business/14stream.html 

Skoler, M. (2009). Why the News Media Became Irrelevant--And How Social 
Media Can Help. Nieman Reports. Retrieved from 
 http://www.nieman.harvard.edu/reportsitem.aspx?id=101897 

Solnais, C., Andreu-Perez, J., Sánchez-Fernández, J., & Andréu-Abela, J. 
(2013). The contribution of neuroscience to consumer research: A conceptual 
framework and empirical review. Journal of Economic Psychology , 36, 68-81.  
doi: 10.1016/j.joep.2013.02.011 

Somaiya, R. (2014, October 26). How Facebook is changing the way its users 
consume journalism. The New York Times. Retrieved from https://
www.nytimes.com/2014/10/27/business/media/how-facebook-is-changing-
the-way-its-users-consume-journalism.html 

!203

https://www.wired.com/1998/07/es-ebooks/
http://doi.org/10.1016/j.joep.2013.02.011
https://www.nytimes.com/2014/10/27/business/media/how-facebook-is-changing-the-way-its-users-consume-journalism.html


Spinney, L. (2017). How Facebook, fake news and friends are warping your 
memory. Nature, 543,168–170. doi: 10.1038/543168a 

Spring, T. (2011, September 21). How Google, Facebook and Amazon run the 
internet. Tech Advisors. Retrieved from  
http://www.pcadvisor.co.uk/features/internet/3304956/how-google-facebook-
and-amazon-run-the-internet/  

Stverak, J. (2010, March 13). The pros and pros of citizen journalism. Online 
Journalism Review. Retrieved from 
http://www.ojr.org/ojr/people/stverak/201003/1830/ 

Stemmler, G. (2004). Physiological processes during emotion. In P. Philippot, & 
R. S. Feldman, (ED), Regulation of emotion (pp. 33–70). NJ: Erlbaum 

Stewart, C. M. & Pileggi, M. I. (2007) Conceptualizing Community: Implications 
for Policymaking in a Cyberage. In Fuller, L (ED). The Power of Global 
Community Media (p. 237-248). New York: Palgrave Macmillan.  

Strickland, B. R. (2001). Gale Encyclopedia of Psychology (2nd ed.). 
Farmington Hills, MI: Gale Group 

Sturm, W. & Willmes, K. (2001). On the functional neuroanatomy of intrinsic and 
phasic alertness. NeuroImage, 14(1 part 2), 76-84. doi: 10.1006/nimg.
2001.0839 

Sullivan, D. (2012, May 30). Once Deemed Evil, Google Now Embraces “Paid 
Inclusion”. Marketing Land. Retrieved from  
http://marketingland.com/once-deemed-evil-google-now-embraces-paid-
inclusion-13138  

Sunstein, C. R. (2009). Republic.com 2.0. Princeton University Press. 

Sweney, M. (2016, June 15). Facebook’s rise as news source hits publishers' 
revenues. The Guardian. Retrieved from  
https://www.theguardian.com/media/2016/jun/15/facebooks-news-publishers-
reutersinstitute-for-the-study-of-journalism 

Tanzer, M. (2014, May 15). Exclusive: New York Times Internal Report Painted 
Dire Digital Picture. BuzzFeed. Retrieved from   
https://www.buzzfeed.com/mylestanzer/exclusive-times-internal-report-
painted-dire-digital-picture?utm_term=.lnoowvPZP#.ybQEx3GeG 

Taplin, J. (2017, April 22). Is It Time to Break Up Google?. The New York Times. 
Retrieved from  
https://www.nytimes.com/2017/04/22/opinion/sunday/is-it-time-to-break-up-
google.html?_r=0 

!204

http://www.ojr.org/ojr/people/stverak/201003/1830/
http://marketingland.com/once-deemed-evil-google-now-embraces-paid-inclusion-13138
https://www.theguardian.com/media/2016/jun/15/facebooks-news-publishers-reutersinstitute-for-the-study-of-journalism
https://www.buzzfeed.com/mylestanzer/exclusive-times-internal-report-painted-dire-digital-picture?utm_term=.lnoowvPZP%23.ybQEx3GeG


Tendler, A. & Wagner, S. (2015). Different types of theta rhythmicity are induced 
by social and fearful stimuli in a network associated with social memory. 
eLife.   
doi: 10.7554/eLife.03614 

Temperton, J. (2016, December 13). Facebook is hiring a head of news 
following post-truth election controversy. Wired. Retrieved from http://
www.wired.co.uk/article/facebook-head-of-news-partnerships-fake-news 

Teng, X. F., Zhang, Y. T., Poon, C. C. & Conato, P. (2008). Wearable medical 
systems for p-Health. IEEE Rev Biomedical Engineering, 1, 62-74.  
doi: 10.1109/RBME.2008.2008248 

Thomas, R .K. (1993). INTRODUCTION: A Biopsychology Festschrift in Honor 
of Lelon J. Peacock. Journal of General Psychology, 120 (1), 5. 

Thrift, N. (2005). Knowing Capitalism. London: SAGE 

Timmer, J. (2010, July 12). Citizen Journalism not making up for loss of local 
newspaper. arsTechnica. Retrieved from 
https://arstechnica.com/business/2010/07/citizen-journalism-not-making-up-
for-loss-of-local-newspapers/ 

Thompson, M. (2006, April 25). BBC creative future: Mark Thompson's speech 
in full. The Guardian. Retrieved from 
http://www.guardian.co.uk/media/2006/apr/25/bbc.broadcasting 

Valcarce, D. P. & Marcos, J. A. (2004). Ciberperiodismo. Madrid: University 
Books 

Van Couvering, E. (2004). New Media? The Political Economy of Internet 
Search Engines. Conference of the International Association of Media & 
Communications Researchers. doi: 10.1.1.129.1900 

Van Couvering, E. (2007). Is Relevance Relevant? Market, Science, and War: 
Discourses of Search Engine Quality. Computer Mediated Communication, 
12(3), 866-887. doi: 10.1111/j.1083-6101.2007.00354.x 

Van der Kaa, H. & Krahmer, E. (2014). Journalist versus news consumer: The 
perceived credibility of machine written news. Computation Journalism 
Symposium at Columbia University. Retrieved from  
http://compute`cuj.org/cj`2014/cj2014_session4_paper2.pdf. 

Varian, H. (2013, September 26). The economics of the newspaper business 
[online]. journalism festival. Retrieved from  
http://www.journalismfestival.com/news/hal-varian-on-the-economics-of-the-
newspaper-business/ [Accessed 31 October 2016] 

!205

http://dx.doi.org/10.7554/eLife.03614
http://www.wired.co.uk/article/facebook-head-of-news-partnerships-fake-news
https://arstechnica.com/business/2010/07/citizen-journalism-not-making-up-for-loss-of-local-newspapers/
http://www.guardian.co.uk/media/2006/apr/25/bbc.broadcasting


Vecchiato, G., Toppi, J., Astolfi, L., De Vico Fallani, F., Cincotti, F. & Mattia, D. 
(2011). Spectral EEG frontal asymmetries correlate with the experienced 
pleasantness of TV commercial advertisements. Medical and Biological 
Engineer ing and Comput ing , 49(5), 579– 583. doi : 10.1007/
s11517-011-0747-x 

Vizuete, J. I. A. (2005). Los diarios digitales siguen buscando su propia 
identidad tras una década de existencia. Estudios sobre el Mensaje 
Periodístico, 11.  

Walter, H., Abler, B., Ciaramidaro, A., & Erk, S. (2005). Motivating forces of 
human actions: Neuroimaging reward and social interaction. Brain Research 
Bulletin, 67, 368–381. doi: 10.1016/j.brainresbull.2005.06.016 

Wells, G. (2016, September 6). Facebook’s ‘Trending’ Feature Exhibits Flaws 
Under New Algorithm. The Wall Street Journal. Retrieved from https://
www.wsj.com/articles/facebooks-trending-feature-exhibits-flaws-under-new-
algorithm-1473176652 

Wenzke, M. (2016, December 3). This Chrome extension shows you how 
biased your social feed is. Mashable. Retrieved from  
http://mashable.com/2016/12/02/chrome-extension-echo-chamber/
#Vmq7dC_syqqh  

Wiggins, R. (2000, October 2). Al Gore and the creation of the Internet. First 
Monday, 5(10). Retrieved from www.firstmonday.org/issues/issue5_10/
wiggins/ 

Williams, O. (2015). 2015 worldwide Internet, mobile and social media trends: 
get into 376 pages of data. The Next Web. Retrieved from  
http://thenextweb.com/socialmedia/2015/01/21/2015-worldwideinternet-
mobile-social-media-trends-get-376-pages-data/ 

Wilson, R., Gaines, J., & Hill, R. P. (2008). Neuromarketing and consumer free 
will. Journal of Consumer Affairs, 42 (3), 389-410.  
doi: 10.1111/j.1745-6606.2008.00114.x  

Wilson, M. (2017). Algorithms (and the) everyday. Information, Communication 
& Society, 20(1), 137-150. doi: 10.1080/1369118X.2016.1200645 

Winkielman, P. (2010). Bob Zajonc and the Unconscious Emotion. The 
International Society for Research on Emotion, 2(4), 353-362.  
doi: 10.1177/1754073910375480 

Wolf, G. (1994, January 10). The (Second Phase of the) Revolution Has Begun. 
Wired. Retrieved from https://www.wired.com/1994/10/mosaic/ 

!206

http://dx.doi.org/10.1016/j.brainresbull.2005.06.016
https://www.wsj.com/articles/facebooks-trending-feature-exhibits-flaws-under-new-algorithm-1473176652
http://mashable.com/2016/12/02/chrome-extension-echo-chamber/%23Vmq7dC_syqqh
http://www.firstmonday.org/issues/issue5_10/wiggins/
http://thenextweb.com/socialmedia/2015/01/21/2015%25E2%2580%2590worldwideinternet%25E2%2580%2590mobile%25E2%2580%2590social%25E2%2580%2590media%25E2%2580%2590trends%25E2%2580%2590get%25E2%2580%2590376%25E2%2580%2590pages%25E2%2580%2590data/
https://www.wired.com/1994/10/mosaic/


Wolf, Gary (2010, June 10). Gary Wolf, TED Conference 2010. Ted Talk. 
Retrieved from http://www.ted.com/talks/gary_wolf_the_quantified_self.html 

Wyatt, N. (2013, July 11). Former U.S. vice-president Al Gore predicts 
lawmakers will rein in surveillance. Vancouver Sun. Retrieved from  
http://www.vancouversun.com/news/Former+vicepresident+Gore+predicts
+lawmakers+will+rein/9129866/story.html 

Xhyheri, B., Manfrini, O., Mazzolini, M., Pizzi, C. & Bugiardini, R. (2012). Heart 
rate variability today. Progress in Cardiovascular Diseases. 55, 321–331.  
doi: 10.1016/j.pcad.2012.09.001 

Yan, N. (2016, October 2). Automated Inequality. Harvard Political Review. 
Retrieved from http://harvardpolitics.com/world/automation/ 

Yu, L. (2006). Understanding information inequality: Making sense of the 
literature of the information and digital divides. Journal of Librarianship and 
Information Science, 38(4). doi: 10.1177/0961000606070600 

Zachary, G. P. (1997, January 11). The Godfather. Wired. Retrieved from https://
www.wired.com/1997/11/es-bush/ 

Zhang, F., Shih, F. & Weitzner, Z. (2013). No Surprises: Measuring 
Intrusiveness of Smartphone Applications By Detecting Objective Context 
Deviations. Workshop on Privacy in the Electronic Society. doi: 
10.1145/2517840.2517864 

Zajonc, R. B. (1980). Feeling and thinking: Preferences need no inference. 
American Psychologist, 35, 151-175. doi: 10.1037/0003-066X.35.2.151 

Zuckerberg, M. (2017, February 16). Building Global Community. Facebook. 
Retrieved from  
https://es-la.facebook.com/notes/mark-zuckerberg/building-global-community/
10154544292806634/

!207

http://www.vancouversun.com/news/Former+vicepresident+Gore+predicts+lawmakers+will+rein/9129866/story.html
http://harvardpolitics.com/world/automation/

