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Abstract

The book publishing industry is threatened by a shift in customer preferences and an increas-
ing number of publishing options. This paper seeks to find an answer to the question of how
artificial intelligence can support book publishing to protect itself against these current and
future threats. The focus lies on the identification and evaluation of concrete applications of
artificial intelligence. Porter’s value chain analysis was applied to the book publishing indus-
try and basic concepts of artificial intelligence were analyzed and introduced. Based on these
explanations 9 promising applications could be identified: content analysis, automatic lan-
guage generation, automated proofreading, automated book design creation, personalized ad-
vertising, propensity modeling, automated metadata creation, demand forecasting, and con-
versational commerce. This work contributes to an overall understanding of the opportunities
artificial intelligence offers the book publishing industry and identifies concrete applications

book publishers should focus on.
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1. Introduction
The book publishing process starts with the author. A writer’s thoughts and ideas trig-

ger the manuscript process resulting in a finished book the end consumer enjoys. While the
writer seeks to earn an income, the writer also aims “to inform, educate, entertain, or to spark
a debate” (Greco et.al, 2014, p. 4). To achieve these goals, an author needs someone willing
and capable of reviewing, publishing, and distributing the final book to the reader. It is at this
point, the book publishing industry comes into play. Book publishers have the knowledge, the
resources, and the distribution channels necessary to ensure a successful publication and
strong sell-through (Greco et. al, 2014). However, the book publishing industry has been chal-
lenged by a shift in consumer’s preferences, digitalization, and upcoming new ways of pub-
lishing, which make traditional publishing partially or completely obsolete. First and fore-
most, self-publishing, characterized by rapid growth and threatening traditional publishers in
their core competencies (UKSG, 2018). Furthermore, known and established distribution
channels and thereby the customer definition itself are challenged. Traditional bookstores in
the United States and Europe become less important. The German bookseller market has been
facing a decline in sales through physical bookstores for years (Boersenverein, 2018) and
large chains like Thalia can only grow in their online segment (Boersenblatt, 2017). Others
like the large and well-known American book retailer Borders Group, Inc. were forced to
close their bookstores entirely due to bankruptcy in 2011 (Noguchi, 2011). Consequently,
establishing a direct connection to end consumers is now more important than ever. The book
publishing industry must find solutions to those changes to ensure its survival.

A solution could lie within artificial intelligence. Artificial intelligence is omnipresent
today and has been disrupting industries for years. A variety of applications is being used in
different industries like retail, banking, and manufacturing and especially sales and marketing
departments have been shaped significantly (Heath, 2018, SAS, 2018, Wodecki, 2018). So

far, artificial intelligence plays a minimal role in book publisher’s strategic development, as
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first research shows (Heinold, Spiller & Partner, 2018). Despite the fact that it might enable
them to face current and future threats and changes. Consequently, an analysis of possible
applications dealing with the potential of artificial intelligence for the book publishing indus-
try seems to be overdue. Therefore, this work offers a first overview of promising develop-

ments and recommendations for book publishers.

2. Literature Review & Theoretical Framework

After a thorough analysis was conducted, a necessity to distinguish between research
in the publishing industry overall and in the book publishing industry specifically could be
identified. Explicit research about artificial intelligence applications in the book publishing
industry does not exist. Valuable studies that deal with the publishing industry in general are
very limited, but can be found. The German publishing consulting Heinold, Spiller & Partner
(2018) introduced artificial intelligence applications for the publishing industry mainly fo-
cused on solutions offered by third-party providers. Some of the presented solutions are valu-
able for the book publishing industry or could be in the future. They are included in the fol-
lowing work (see section 5). However, the introduced applications are only transferable to a
limited degree and as such the main purpose of this work is to join the two worlds of artificial
intelligence and book publishing. Therefore, the main research question of this paper is the
following: How can artificial intelligence support the book publishing value chain? The over-
all objective is to introduce concrete applications of artificial intelligence that can be exploited
in the respective steps of the book publishing value chain. Furthermore, explicit recommenda-
tions for book publishers will be given with regard to most promising applications and which
should be focused.

In a first step, an ideal-model of the book publishing value chain is introduced follow-
ing the value chain analysis by Michael Porter. Secondly, basic definitions and concepts of
artificial intelligence are introduced for the reader to develop an initial understanding of the

topic. Thereby, the explanations and descriptions of “Artificial intelligence — a modern ap-
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proach” by Russel and Norvig serve as the basis. Lastly, the above-mentioned concrete appli-

cations and recommendations are discussed.

3. The Book Publishing Value Chain

It is necessary for the main objective of this work project to identify aspects of book
publishing suitable for an integration of artificial intelligence. In order to analyze these partic-
ular parts of book publishing, the usage of a framework is crucial to follow a structured and
comprehensible approach. Michael Porter’s value chain analysis as a concept of strategic
business management meets those requirements and can reveal a perspective of opportunities
and challenges (Walters and Rainbird, 2007). The value chain offers the opportunity to single
out the “strategically relevant activities in order to understand the behavior of costs and the
existing and potential sources of differentiation” (Porter, 1985, p. 33). Following this state-
ment, one can say that the value chain by Porter helps to identify all activities within an or-
ganization and reveals their interaction (Porter, 1985). This is highly valuable for the purpose
of this work, since a comprehensive understanding of book publishing’s activities and pro-
cesses is indispensable to establish a linkage to artificial intelligence.

The following can be considered as an ideal-type model of a firm’s value chain in

book publishing.
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Figure 1: Generic book publishing value chain after Porter (1985).



Porter distinguishes between primary activities and support activities. Primary activi-
ties are the core of a firm’s value creation process. Support activities include all activities
which are necessary and crucial for the core process to succeed but are not part of the value
creation process in particular (Porter, 2008).

The support activities in the book publishing industry include information and com-
munication technology, finance and controlling, human resource management, and business
process support (Mostert, 2006, Clement and Bldmeke, 2009). Since this work is focused on
potential applications which are particularly interesting for the book publishing industry the
support activities are not being discussed any further.

Primary activities and part of the core process of publishing a book are the following
(Greco et alii, 2014; Clement and Blémeke, 2009):

Content acquisition: Content in book publishing is not created by the publishers themselves.
The content creator is the author. By acquiring a manuscript from the latter, the publisher
gains access to the content. This is one of the most crucial moments in the whole process. An
editor reviews the manuscript and evaluates the literary skills of the author and the relevance
of the content — the first part of the editorial process. Thereby, a significant challenge is the
whole book publishing process itself, or more precisely the length of it. The editor must as-
sess and understand what consumers might be interested in 12 to 18 months ahead (Greco et
alii, 2014). Considering the fast-paced time of the 21% century, where consumer’s preferences
shift quickly, book publishing is challenged by lagging behind current trends.

Content development: The chosen manuscript passes through the second part of the editorial
process. The focus is on the further development and enhancement of the content. This in-
cludes three major stages: 1. Substantive edit and revision. An editor takes a very close look
at the manuscript and the content itself. Small or major changes can be made, some parts

might have to be rewritten. 2. Copyedit. In the second step accuracy is focused. This includes



a grammar, spelling, punctuation, and consistency audit. 3. Proofreading. The final step of the
editorial process, in which the emphasis is on surface misspelling and grammar mistakes. The
editor perfects the manuscript (Laube, 2012; The Writing Center, University of North Caroli-
na at Chapel Hill, 2018).

Design: This step deals with the visual management of the book. The style is conceptualized
including layout of book and cover. This is done in alignment with the story, the target group,
and the image of the publishing house (Mostert, 2006; Greco et alii, 2014).

Manufacturing: The fourth part of the value chain in book publishing is the actual production
of the book itself. Manufacturing comprises prepress, printing, paper binding, or — in case of
digital books — the preparation of the e-book. In general, the printing is outsourced as most
publisher do not have their own printing plants (Greco et alii, 2014).

Marketing & Sales: Marketing in book publishing includes well-known activities like price
setting (mainly restricted in Europe by the book price fixing), advertising, campaign crafting,
and promotion affords. It is already present in the content development and design stage. A
book’s publication is ultimately determined by the marketability of the content it offers (Pe-
tersen, 2018). Thereby, marketing to gain the end consumer’s attention becomes more and
more important. However, publishers exploit the opportunities of sufficient end consumer
marketing to a limited degree and it is manly concentrated on a few top titles. Furthermore, as
mentioned in the introduction bookstores are less important than before and they used to be
the main way of introducing new books to end consumers.

Sales is the process of selling the final product through various channels of distribution to the
consumer. The distribution process is “one of the most serious and costly aspects of the pub-
lishing business” (Eaglen, 1982) and changed dramatically since the 1970s. Again, the shift
in consumer’s preferences and the decline of sales through traditional booksellers underlines

the necessity to adapt to the new environment.



In brief, book publishers must rethink their marketing and sales strategies and processes to
find new and direct ways of reaching out to the end consumer (Forsyth, 1997; Banou, 2016).
Customer Service: The last stage of the book publishing value chain aims to ensure customer
satisfaction. This includes handling inquiries, orders, and complaints of any type throughout
the whole sales cycle (Greco et. al, 2014).
4. Artificial Intelligence

The following chapter aims to introduce readers to the world of artificial intelligence.
Definitions, basic concepts, and methods are discussed briefly to develop an initial under-
standing of the topic.
4.1 Definitions of Artificial Intelligence

The rise of artificial intelligence results from human’s curiosity in understanding how
we interact with our environment. How we think, perceive and understand reality. This drive
for a deep understanding of cognitive processes is crucial for the field of artificial intelligence.
It results in attempts to recreate those processes, to create something that can imitate a human
being (Wodecki, 2018). However, human beings are complex and do not always act rational-
ly. Several aspects must be considered. Therefore, a definition of artificial intelligence itself is
challenging. It highly depends on what exactly the researcher or creator of artificial intelli-
gence wants to achieve with it and what his or her own understanding of the field is. As a re-
sult, there are many different definitions. Most of them view artificial intelligence as a sub-
field of computer sciences (Forbes, 2018). For example, the English Oxford Living Diction-
ary (2018) defines artificial intelligence as “the theory and development of computer systems
able to perform tasks normally requiring human intelligence, such as visual perception,
speech recognition, decision-making, and translation between languages”. However, this def-
inition appears to be insufficient to deal with the complexity of the topic. Consequently, one

must break down the concept and find a way to order the different aspects and definitions.



Russel and Norvig (2010) developed a promising differentiation. They distinguish be-
tween two dimensions: (1) thoughts versus behavior, and (2) human level performance (in-
cluding human’s irrationality) versus rational (ideal) performance. Derived from these two
dimensions, four approaches of artificial intelligence can be generated:

1. Acting humanly (behavior + human performance): This approach is based on the Turing
test, developed by Alan Turing in 1950. The test is a tool to assess if a machine is able to
act and react like a human. A human interrogator must decide whether written answers
come from a machine or from a person. If the interrogator cannot decide or fails to decide
correctly, the machine passes the test and proof of the existence of artificial intelligence is
given (Henry et. al, 2003). To pass the test, a machine needs the following capabilities:
natural language processing, knowledge representation, automated reasoning, machine
learning, computer vision, and robotics (Russell and Norvig, 2010).

2. Thinking humanly (thoughts + human performance): This group of definitions follows a
cognitive modeling approach. A prerequisite is an understanding of human’s cognitive
processes through introspection, psychological experiments and brain imaging. The goal
is to develop a program that shows a human like input-output behavior. The output of the
problem-solving process itself, which means if the problem is solved correctly, is not par-
amount to this approach. The reasoning and steps behind the process and the similarity to
a human’s solution finding process are decisive.

3. Thinking rationally (thoughts + rational performance): Following the laws of thought?,
this approach focuses on the development of programs that can solve all solvable prob-
lems that are based on logical notations. However, this perspective of artificial intelli-

gence makes it very difficult to include informal knowledge and does not take into con-

! Any of several principles of logic including the law of contradiction, the law of excluded middle, and the law
of identity (Merriam-Webstar Dictionary, 2018)



sideration the difference between solving a problem principally and in practice. Therefore,
the applications of this approach are limited.

4. Acting rationally (behavior + rational performance): The fourth approach is based on the
concept of rational agents. Rational agents are expected to “operate autonomously, per-
ceive their environment, persist over a prolonged time period, adapt to change and pursue
goals”. They act in a way to “achieve the best outcome or, when there is uncertainty, the
best expected outcome” (Russell and Norvig, 2010, p. 4). The acting rationally approach
includes the laws of thought and components of the Turing test. However, rational agents
have two advantages over the others. Firstly, they are based on a more general approach.
The overall goal is to achieve rationality. For example, this includes but is not limited to
the laws of thought. Secondly, rationality can be based on mathematics. It can be defined
and broken down to develop agents. It is not subject to the burden of irrational human be-
havior.

When considering the research question, the concept of rational agents is the most promising
approach to analyze and evaluate artificial intelligence solutions suitable for an implementa-
tion in the value chain of book publishing. The outcome a program provides is the critical
success factor. This is most valuable for the research question, as it is unimportant if the arti-
ficial intelligent used in book publishing (1.) acts like a human, (2.) follows processes similar
to human cognition or is (3.) solely amenable to the laws of thought. Consequently, this work
project will concentrate on rational agents as the basis for possible applications.

4.2 Rational Agents

The concept of rational agents is complex, and a detailed explanation exceeds this
work’s scope. Furthermore, a precise and comprehensive understanding of the concept is not

necessary for the purpose of analyzing potential applications of artificial intelligence in the
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publishing industry. Therefore, the following solely constitutes a description of the basic as-
sumptions.

As previously mentioned, an agent is expected to receive information from its sur-
rounding, interpret those signals, and act accordingly while adapting to changes and sustain
action over a given period of time (Wodecki, 2018). To enable an agent to fulfill those re-
quirements, an agent needs sensors to receive information from the environment and so-called
actuators to act upon the environment. The agent can take specific actions based on the in-
formation it perceived through the sensors about the current environment and its knowledge
gained through data explicitly given to it or accumulated in past interactions with environ-
ments (Wodecki, 2018). In other words, the spectrum of possible actions depends on current
information and the agent’s history of perceived data. Russell and Norvig (2010) call the lat-
ter the percept sequence of an agent. Furthermore, included in an agent’s capability set is a
measure of efficiency, allowing the agent to evaluate its degree of success at a given task. As
the name indicates, the main objective of a rational agent is to act rationally based on the in-
formation it has. According to Russell and Norvig (2010) rationality is subject to four condi-
tions: (1) The success defining measures of performance (2) The agent’s knowledge of the
environment it interacts with (3) The spectrum of possible actions (actions the agent can im-
plement at a given moment) (4) The percept sequence
This leads to the following definition from Russell and Norvig (2010) of a rational agent:

“For each possible sequence of percepts, a rational agent should choose the action that
most likely maximizes its effectiveness function, taking into account the acquired in-
formation about the state of the environment (percepts) and possessed knowledge
about this environment” (Russell and Norvig, 2010, p. 37).

One can derive the following conclusions from the definition: (1) A rational agent needs a
clearly defined measurement of effectiveness to guarantee a valuable evaluation of the agent’s

success. (2) The consequence of the agent’s behavior must be considered when evaluating the
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rationality. An agent acts rationally if the consequences — the changes in the environment
caused by the agent’s behavior — maximize the measure of effectiveness. (3) The evaluation
system to define whether or not an agent acts rationally is not mainly based on the correctness
of reasoning, which stands behind the decision an agent makes. Logical interference is not a
prerequisite of rational actions (Wodecki, 2018).

This definition is universal and forms the basis for most applications of artificial intel-
ligence (Wodecki, 2018). Therefore, it is crucial to have an understanding of it in order to
proceed with basic methods of artificial intelligence and finally with concrete applications for
book publishing.

4.3 Methods of artificial intelligence

In the following chapter a short overview of two basic methods of artificial intelli-
gence is given: (1) Learning, and (2) Natural Language Processing (Russell and Norvig,
2010). The capability of rational agents to learn is crucial for every application of artificial
intelligence that deals with the interpretation of data and acting on the given information de-
rived from the data (Harrigton, 2012). The second presented method, Natural Language Pro-
cessing, covers the topic of how rational agents understand human languages. Both methods
seem to be particularly important for dealing with suitable applications in book publishing.
Learning: As mentioned above, a rational agent must have the ability to interact with its en-
vironment and to adjust its behavior based on the data it gathered at an earlier stage or from
the current environment it operates in. This adjustment of behavior implies the ability to learn.
Therefore, the ability to learn is a crucial part of any artificial intelligence system in order to
ensure autonomy and development of the system. If a rational agent was not capable of learn-
ing, the developer would have to foresee any possible situation and provide a specific solu-

tion. The system would not be intelligent (Alpaydin, 2010; Wodecki, 2018).
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Raschka (2015) determines three fundamental types of learning: supervised learning,
reinforcement learning, and unsupervised learning.
Supervised learning: This type of learning can also be called learning from examples and
rules (Wodecki, 2018). An agent receives a number of input-output rules, information about
how to act in a certain situation. In a second step, the agent learns a function that connects the
input to the output (Russel and Norvig, 2010). Consequently, supervised learning aims to
make predictions about future or unknown data based on labeled training data. For example,
the task for an agent is to recognize cats on images. In order to be capable of doing so, the
agent must learn what cats look like. In this case the agent would receive images of cats as
input and the output would be provided by a teacher, who says, “That’s a cat”. At a certain
point, the agent should be able to identify images of cats itself, based on the previous training
data. The system solves unanswered problems on its own (Russel and Norvig, 2010;
Wodecki, 2018).
Reinforcement learning: In contrary to supervised learning, reinforcement learning is mainly
useful in complex scenarios with multiple input parameters. Training data and rules are not
reliable enough for an agent to work sufficiently. The agent must perform several actions
based on the given inputs (Wodecki, 2018). In such a scenario, the agent learns through inter-
actions with the environment itself and the consequences of its behavior. The decisive factor
is a so-called reward signal, which can normally be derived from the current status of the en-
vironment. Depending on how well the agent performed a reward or punishment is given.
Reinforcement learning follows a trial-and-error approach, an agent learns from a series of
reinforcements (Raschka, 2015).
Unsupervised learning: The third type of learning aims to group inputs based on their similar-
ity. The data is unknown, and it is the agent’s primarily task to find a hidden structure. Nei-

ther does the agent learn through sample data, nor through explicit feedback. The agent identi-
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fies patterns in the input and clusters them into meaningful groups. Clustering helps to identi-
fy connections and relationships one could not derive by simply analyzing the given but dis-
ordered data (Harrigton, 2012).

Natural Language Processing: The ability to understand and interpret received information
is crucial for an agent to perform successfully. The research question of this work is how arti-
ficial intelligence can support the book publishing industry in its value chain. Information in
book publishing is nothing else than written language in form of books and stories. Conse-
quently, an agent must be capable of understanding and interpreting human language to some
extent. Natural Language Processing (NLP) “explores how computers can be used to under-
stand and manipulate natural language text or speech to do useful things [...] so that appropri-
ate tools and techniques can be developed [...] to perform desired tasks”. (Chowdhury, 2005,
p. 51). This definition seems to be very basic at a first glance. However, it provides a very
detailed understanding of what NLP tries to achieve. Thus, NLP is a way to develop agents
that can be used in the complex world of human languages. Any agent that can utilize text for
a given task belongs to the field of NLP in a certain way.

Liddy (2001) identifies the following applications as the most common ones, con-
firmed by Russell’s and Norvig’s (2010) explanations: (1) Information retrieval: a user seeks
information about a specific topic. The application finds relevant documents that may contain
the desired information. Best-known applications which work based on information retrieval
are search engines like Google. (2) Information extraction: certain key elements of infor-
mation are being acquired from different texts. Goal is to identify those elements and find
relationships among them. Information extraction includes machine reading, where the system
is able not only to extract information from a text, but also to learn by reading the text.

(3) Question-Answering: a technique that is similar to information retrieval. However, ques-

tion-answering systems show explicit text passages where the answer might be found.
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(4) Text classification: the system assigns a given text into a predefined category. Well-
known examples are language or genre identification. (5) Summarization: a larger text is be-
ing summarized in a shorter high-quality version of the original document. (6) Dialogue Sys-
tems: systems that are capable of directly interacting with end-consumers. For example, an-
swer inquiries or orders.

5. Applications of Artificial intelligence in book publishing

The previous sections introduced an ideal-model value chain of book publishing and
basic models and concepts of artificial intelligence. The following section aims to find oppor-
tunities for integration and concentrates on potential applications of artificial intelligence in
the book publishing value chain. The main purpose is to answer the research question: how
artificial intelligence can be exploited by book publishers. The identified applications will be
described and evaluated based on the importance for book publishing and the development
status.

(@) Content acquisition:

Content analysis: As previously mentioned, the screening process of manuscripts is a diffi-
cult task in the work of an editor. The difficulties lie within the time commitment required
and inefficiencies due to the high rejection rate. Artificial intelligence tools can support edi-
tors in manuscript screening by analyzing a manuscript with regard to different key factors
and evaluating the potential of a manuscript to become a bestseller. The technique behind this
is called text mining, which is mainly based in this case on the supervised learning, unsuper-
vised learning, and information extraction mentioned in section 4.3. The main objective of
text mining is to discover patterns in texts (Aggarwal and Zhai, 2012). The system receives
training data from the developer, bestsellers in this case. Thereby, the agent learns what a
bestseller is and can predict if a manuscript has the potential to become a bestseller as well.

Furthermore, the system can extract information from the screened manuscript. For example,
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genre and sentiment, which can be highly valuable information for publishers in order to
evaluate if a manuscript matches their requirements and program. A system based on this
method currently exists. The German start-up QualiFiction developed a software to analyze
texts and predict the bestseller likelihood. After feeding the software with over 15.000 best-
sellers, it is now capable to predict the success of a book in form of a score with an accuracy
of 80%. The more data the software receives in form of bestsellers, the more accurate it be-
comes. Moreover, the software gives a detailed analysis of the story development, how it
might not match a bestseller’s requirements, and the publisher’s unique key factors, all within
a few minutes (QualiFiction, 2018).

Evaluation: Content analysis tools based on artificial intelligence could be highly valuable for
publishers. As a first screening tool, these prediction systems could support editors in the
screening process and help to identify manuscripts worth looking at more intensively. An im-
plementation would be possible in the short term.

Automatic language generation: Artificial intelligence or more precisely the underlying
algorithms can become authors themselves. Sport reports, product description and financial
reports can already be generated by artificial intelligence. Retresco, a company based in Ber-
lin, is one of the leading companies of artificial intelligence driven content automation
(Glock, 2018; Retresco, 2018). Furthermore, the publisher ICON Group International has
specialized on automatic generated books and has published over 1 million of them so far.
Even though, these books are mainly market studies and reference books, the publications
also include poetry (Weber, 2018). When it comes to the creation of novels and stories, the
application of artificial intelligence is limited, though. The complexity of human languages
especially in the form of novels is still something artificial intelligence struggles to reproduce.
However, first attempts have already been made and artificial intelligence software is capable

of writing shorter stories that come close to human like writing (Nigel, 2018).
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Evaluation: Automatic language generation is something which is likely to influence and
change book publishing in one way or another and should be followed and focused rather
sooner than later. However, as of today concrete applications integrable in the book publish-
ing value chain do not exist yet.

(b) Content development:

Automated proofreading and copy-editing tools: Proofreading and copy-editing are the
essential but also very time-consuming parts of the editing process. Artificial intelligence
could make the process more profitable by screening and correcting an accepted manuscript
and support editors in the first step of a further development. Basic proofreading tools like
Microsoft Word are well-known for helping writers to improve the quality of their writing on
a basic level. However, artificial intelligence can do more than just checking spelling or punc-
tuation mistakes (Kravariti, 2017). Software like Grammarly, Perfectlt, or Google’s Grammar
Checking Tool can correct grammar and incorrectly used subordinate clauses, suggest more
appropriate words and analyze how professional a text sounds. However, these tools are
mainly used for professional emails and text improving so far, as creative writing is also in
this form of application an obstacle artificial intelligence has not been able to overcome yet
(Fogden, 2018).

Evaluation: Proofreading and copy-editing by artificial intelligence tools provide interesting
opportunities for book publishers to consider. Even though, existing editing software is not
able to fully replace an editor in the editorial process — and it might never be — basic correc-
tions are already possible today. Editing tools will most likely be developed further in the
future and efficiency will be increased during the process (Fogden, 2018). To summarize, the
benefits of proofreading tools in book publishing at this point are limited but it is quite certain

that proofreading tools will play a role in the future.
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(c) Design:

Automated book design and book cover creation: Design seems to be a very tricky task for
artificial intelligence as designing is highly associated with creativity. As previously men-
tioned, human creativity sets limits to artificial intelligence. In fact, no software exists so far
which can create the design of a whole book including the book cover. However, artificial
intelligence does play a role in design (Vetrov, 2017). For example, website creation. A soft-
ware build by a company called The Grid can retouch and crop photos, run A and B tests, and
finally build a website completely on its own. Taking a close look at the applications for pub-
lishers, one should mention the advances in creating web page articles. A software developed
by Flipboard Pages can find the best suited design for a given article depending on the arti-
cle’s content and the learned templates (Vetrov, 2017). So far, artificial intelligence is mainly
being used in online design and not in the designing of books. Looking at the creation of book
covers artificial intelligence is far away from being able to create a cover itself. First attempts
have been made creating agents that can identify a book’s genre based on its cover. The
method behind this is again supervised learning and the ability to analyze a book’s cover and
assign it to a given category might be the first step in the direction of autonomously created
book covers by artificial intelligence (Emerging Technology from the arXiv, 2017).
Evaluation: Valuable support of artificial intelligence in the design process of book publish-
ing is still up in the air. However, publishers should be aware of the possibilities artificial in-
telligence offers, even though it might not be feasible at the current stage.

(a) Manufacturing:

Since a significant amount of the manufacturing step, especially the printing itself, is normal-
ly outsourced by book publishers, no concrete applications could be identified in this area that

only involve the book publishers themselves. However, the issue of hoarding stocks does play
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a role in section (e) in form of demand forecasting, which impacts the manufacturing step as
well.

(b) Marketing & Sales:

Real-time personalized advertising: In today’s world personalization is the key word in
business and especially online-marketing. Personalized advertising aims to retarget customers
who visited a website and have or haven’t bought anything. Based on accumulated data col-
lected via cookies an artificial intelligence software can find the visitors of a website and
show them specific ads in real-time based on their interests through different channels (e.g.
Social Media). Ideally, they return to the website by clicking on the ad, convert, and purchase
something (Smith, 2018). This is broadly used by firms like Google or Facebook and for pub-
lishers, this solution offers a way to reach out to the end consumer on a new level. As men-
tioned in the beginning, the shift from retailers to end consumers as main customers challeng-
es the marketing structure of book publishers. Real-time personalized marketing efforts could
be able to strengthen the online performance of book publishers and help transforming their
marketing and sales into a new era. Dynamic Yield developed a software for this purpose ex-
plicitly for publishers. Key features are customer data management, personalized customer
targeting and engagement (Dynamic Yield, 2018), which are highly valuable features for
book publishers to face the challenges of digitalization. In addition, e-books can be viewed as
one channel to get in touch with the customer and offer personalized ads. Based on profile
information, purchase history, and browsing behavior tailored offers can be made. This is
already being used by publishers to some extent. However, there is a significant growth po-
tential (Abel, 2011).

Evaluation: Personalized marketing applications present an enormous potential for book pub-
lishers to reach and engage with the end consumer. Furthermore, it can strengthen their online

occurrence and lead more traffic to them directly (e.g. a book publisher’s website). Eventual-
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ly, this could create more independence from retailers, first and foremost amazon, and the
technique does already exist today, is well-tested, and available for an immediate implementa-
tion.

Propensity Modeling: The underlying questions behind this marketing technique as a form
of predictive analytics are what, when, and why the customer is going to buy. It aims to un-
derstand and predict customer behavior. Based on customer characteristics like tendency to
open a marketing email, participate in a feedback survey, and type and number of purchases
customers are segmented, and their behavior is anticipated. Exemplary segments for book
publishing could be frequent book buyers, occasional book buyers, and book buyers at-risk
(Lark, 2016). Derived from that information retention activities can be implemented and mar-
keting campaigns” success predicted. This approach rests on a huge, accurate, and up to date
data basis and as such the predictions are only as good as the data the systems receives to
learn from (Allen, 2017). Book publishers would be capable of aligning their marketing cam-
paigns on the made predictions including analysis of what kind of books certain consumers
are interested in, how likely they are to buy again a book from a specific author, or if they
might be lost for good.

Evaluation: Propensity Modeling and predictive analytics are a key feature for a future orient-
ed marketing process. However, an outstanding data basis is necessary for an accurate predic-
tion. Due to the years of relying mainly on retailers to sell books to the end consumer, interac-
tion with the latter has been limited. Consequently, customer data information is rare. Thus,
gaining valuable data from customers plays a pivotal role in order to benefit from propensity
models. A prompt implementation is not feasible (Davenport, 2017).

Automated metadata creation: Metadata is data that describes other data. For example, pic-
tures, documents, or in case of the book publishing industry books and stories. Metadata may

include information about the length of a book, the author, genre, and certain information
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about content. The latter is often represented in form of specific keywords. Metadata in form
of keywords is used by search engines like Google and online retailers like amazon to deter-
mine which content is being displayed as a response to a given search query (SEO marketing).
Consequently, the discoverability of a publisher’s books highly depends on the metadata
which influences directly a book’s sales and success (Johnson, 2011). At this point, artificial
intelligence comes into play. It is not always easy to identify suitable keywords and as of to-
day this process is mainly done manually. However, this harbors the danger of neglecting
important aspects of a book that might be able to boost sales. Artificial intelligence solutions
can help identifying and extracting the right metadata from books. The software StoryFit is
specialized on metadata creation for movies and books. Based on storytelling metrics, search
engines activity, readers reviews etc. the software extracts keywords that increase the visibil-
ity of a given book (StoryFit, 2018).

Evaluation: The importance of metadata cannot be overstated. With the rise of amazon and
Google as the number one interaction point with end consumers, book publishers are depend-
ent on sophisticated metadata to gain visibility and discoverability, which is crucial in today’s
online world. Artificial intelligence can support editors in achieving a higher degree of it
through already existing metadata generating software.

Demand forecasting: Inventory management is an important task to perform by book pub-
lishers. In the manufacturing step a decision must be made about how many books should be
printed initially and a continuous review of stocks is necessary to ensure a smooth and ongo-
ing delivery to the different retailers and end consumers, which is a complex and challenging
task mainly based on the expertise of industry professionals. Book publishers make advance
payments in this process without knowing with certainty that the ordered number of books
will be sold or not, which presents the risk of unsold inventory. Furthermore, booksellers have

the right to return unsold books to the publishers, thereby increasing the mentioned risk and
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emphasizing the importance of accurate demand planning (Cullen, 2006). Demand forecasting
is one of the most promising applications of artificial intelligence. An agent learns from past
internal data (CRM and other systems) and external data like social media, market intelli-
gence, and data received by partners. Again, the accuracy of the data is crucial. Based on so-
phisticated algorithms the agent can now predict an expected demand including real-time
adaption with regard to changes in the environment. Artificial intelligence software is able to
bring together all the information needed to successfully forecast demand (Glass, 2018).
Evaluation: Demand forecasting with artificial intelligence software presents an outstanding
opportunity for book publishers supporting industry professionals in gathering and analyzing
available data in a way humans just might not be capable of. However, the technology can
only play a supportive role. A human’s evaluation and experience are still crucial to make an
optimal decision about expected sales and the number of books that should be printed initial-
ly. Especially since artificial intelligence-based demand forecasting solutions are still in an
early stage of development and most certainly have to be adapted to the book publishing in-
dustry (Feizabadi and Shrivastava, 2018).

(c) Customer Service:

Conversational Commerce: The technology enables companies to engage with customers
via chat or voice interfaces automatically. It can support and improve the whole customer
journey including automatically processing a first order, question answering, and handling
inquiries. Conversational commerce is usable on any platform that supports chat or voice in-
teractions (Messaging apps, chatbots on websites, Alexa etc.) and enables a two-way commu-
nication. This results in the ability of responding to one’s customers’ needs and inquiries,
while learning from them and interacting immediately, and thus, building a strong relation-
ship. This is very important in today’s world where messaging apps like Facebook Messenger

and WhatsApp are omnipresent in nearly everyone’s life. Therefore, these messenger services
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are channels with a very high potential, mostly unexploited by companies (Schlicht, 2018).
Especially for book publishers with a missing direct line to their end consumers this technolo-
gy offers a huge opportunity. Conversational Commerce can work proactively, for example
sending a thank you message after a customer bought a book, or reactively (e.g. a customer
requests information about new fantasy books). Furthermore, a single customer can be con-
tacted or a specific segment, e.g. sending an announcement to loyal science-fiction readers
about the publication of a new science fiction book. As one can see, the possible applications
are numerous. If a customer needs to talk to a real human because of a special question or
inquiry, the system connects him or her automatically with an employee. All features aim to
increase customer experience and satisfaction (Schlicht, 2018).

Evaluation: Conversational commerce is a very promising technology with a bride future
ahead. It is most likely to shape marketing and customer services significantly. As of today, it
is used by only a few companies. Book publishers should exploit this form of artificial intelli-
gence, as it can result in a higher customer engagement and loyalty, which is highly valuable
for book publishers. It offers a new way of customer interaction and opens up new possibili-
ties for publishers. An implementation already makes sense at this point and can be recom-

mended.

Summarizing evaluation: derived from the analysis and evaluations above, one can identify
four applications which should be focused. In comparison, the chosen ones are relatively easy
to implement in the short-term. (1) Content analysis applications present a very promising
tool to help editors to fasten and improve the profitability of the editing process, and software
does already exist. Book publishers that implement software to support the content analysis
process could gain a competitive advantage in the near future, since it takes time to adapt the

software to a book publisher’s individual needs and to learn how to take advantage of it.
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(2) Personalized advertising is especially important in face of the missing end consumer con-
nection and can help publishers to gain direct access and data from the end consumers, which
will have a considerable importance in the future. In addition, the implementation of propen-
sity models and other marketing applications of artificial intelligence could benefit from it.
Personalized marketing seems to be a promising way to lead book publishers into the future
of marketing. (3) Improved metadata extraction is crucial to increase discoverability and visi-
bility of book publishers and their content. Especially when considering the high dependency
on online retailers like amazon. Professional and outstanding metadata might decide about the
future of book publishers. (4) Even though conversational commerce might not be fully de-
veloped yet, it can be seen as the future of end consumer communication. Book publishers
should exploit it rather sooner than later, as it strengthens digital appearance and enables data

collection, which could increase customer loyalty and sales.
6. Conclusion

The research question of this work is how artificial intelligence can support the book
publishing value chain. This question has been answered. Artificial intelligence turns out to
be a very interesting and promising field for book publishers. Numerous opportunities and
potential applications have been identified, nearly in every step of the value chain. Obviously,
some of the introduced techniques are more promising and more likely to play a significant
role in the future. Especially support applications in content analysis, marketing and sales, and
customer service seem to contain the capability to shape book publishing’s future positively.
However, artificial intelligence is a very new and highly dynamic field and as such additional
interesting applications might exist and there will most likely come up even more. The future
impact of artificial intelligence cannot be underestimated (Russell and Norvig, 2010). Book
publishers must face the changing environment they are operating in and adapt to it. Artificial

intelligence applications can help them to successfully master those present or future devel-
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opments. At this point, it is of significant importance to clarify that artificial intelligence solu-
tions are far away from replacing humans in book publishing and they might not be able to at
any time. Book publishing deals with a very valuable and cultural important asset, which of-
ten implies creative writing. As of today, the creation of a program or software that can deal
with the complexity of human languages in a similar way humans do is not foreseeable. Con-
sequently, the introduced applications can only take over a supportive role and should not be
seen as anything else. They are valuable and promising developments which are necessary to
be able to deal with upcoming challenges. In the future, book publishing will neither survive
relying solely on people’s capabilities nor through automatization of whole processes without
human’s experience and way of thinking. Professionals must exploit artificial intelligence
solutions to support them in their work. This results in the necessity of human machine col-
laboration trainings (True Anthem, 2018). Employees must be trained in the new ways of
work and book publishers can only survive if the latter is done successfully. The industry fac-
es numerous obstacles and changes. Artificial intelligence should be understood as a chance

to face those threats and secure the future.
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