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Abstract. This study investigates how digital disruption is communicated to the public
by the Thailand’s leading English newspaper, The Bangkok Post Online Newspaper.
Informed by Carreon and Piyamat (2018), 292 news articles that were reported from 1
January 2010 to 31 December 2018 composed of 245,296 words were examined for
keywords (Scott, 1997) employing a mixed method analysis, using the free corpus tool
AntConc 3.5.7 (Anthony, 2018). The investigation was run by comparing words with
high absolute frequencies against their frequencies in the British National Corpus (BNC)
using log-likelihood (see Rayson & Garside, 2000 for details of log-likelihood uses). Any
words with log-likelihood (LL) values greater than 100 were considered keywords. The
resulting keywords were iteratively thematized (e.g. Krippendorff, 2013) by each of the
researcher, and the degree of inter-rater agreement for accuracy and reliability in
categorization is expressed as Cohen’s kappa value. The analysis yielded 81 keywords
composed of six themes of words relating to: (1) business and monetary issues (N=27;
33.33%), (2) digital facilities and channels (N=19; 23.46%), 3) stakeholders (N=12;
14.81%), 4) digital disruption indicators (N=11; 13.58%), (5) time and location (N=8;
9.88%), and (6) informational dimension of language (N=4; 4.94%), with the analysts’
categorization having an almost perfect level of inter-rater agreement (Cohen’s kappa=
0.84).

Keywords: Digital Disruption, Keyword Analysis, Newspaper Communication, Online
Newspaper.

1 Introduction

The turn of the century has witnessed a shift in the medium by which information is
communicated by newspaper dailies to their readers from the traditional paper-based format to
online newspapers. The metamorphosis is inevitable due to massive influx of information to
be published, time constraints posed by laborious paper-based preparations, and increasing
cost of production but also due to recent advances in computer technology. Such radical
metamorphosis to digital innovation indicates that most paper-based newspapers have been
bracing for the impact of the phenomenon of digital disruption (e.g. Skog, Wimelius &
Sandberg, 2018).

Generally, digital disruption is often framed as a “type of environmental turbulence
induced by digital innovation that leads to the erosion of boundaries and approaches that
previously served as foundations for organizing the production and capture of value”
(Wimelius & Sandberg, 2018, p. 431). More succinctly, it is concerned with business-model
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innovation that enables entrants to enter markets with cheap, easy to use, but low-performing
products (Christensen et al., 2015).

Most research studies conducted on digital disruption were conducted in Western
countries and pivot on the impact on business (Bharadwaj et al., 2013) and how digital
disruption is redefining industries (e.g. McQuivey, 2013; Bradley et al., 2015; Karimi &
Walter, 2015). For instance, Bughin and Van Zeebroeck (2017) found that digitization
adversely affect the profits of the traditional business operators described in two loop effects:
(1) digital entrants competing with traditional business operators through disruptive practices,
and (2) traditional business operators responding to disruption and creating more intense
competition with each other. Through digital disruption, firms rely on web-based distribution
channels (Oestreicher-Singer & Zalmanson, 2013), which may drastically increase their profit
margin by reducing production costs (Rothmann et al., 2014). Moreover, there is an
enhancement of new product image and value which may not be achieved using the traditional
means (Pagani, 2013), and digital disruption-connectivity and the diffusion of power (e.g.
Schmidt & Cohen, 2010). Despite the benefits digital disruption offers to businesses, Grover
and Kohli (2013) posited that it also imposes tremendous challenges on established firms
which are readily observed in cases where non-digital products and services sold by the
incumbents are irresponsive to a digitized environment (Lucas & Goh, 2009; Oestreicher-
Singer & Zalmanson, 2013).

In health, research studies implicating digital disruption of national electronic health
records and moral orders governing the production, ownership, use of and responsibility for
health records were also common arguing that disregarding these disruptions may alienate key
stakeholders (e.g. Garrety, McLoughlin, Wilson, Zelle, & Martin, 2014).

Examining newspaper industries, Weber and Monge (2017) argued for the inclusion of
hyperlinking as an integral component of a shift from print-based organizations to multimedia
information providers from 1997 to 2007 and found that traditional newspapers which delayed
or undermined hyperlinking practices may result in an increased likelihood of failure later.

In Asia, the limited research studies on digital disruption mainly analyzed its impact on
running businesses such as in the music industry (e.g. Wikstrom & DeFillippi, 2016), banking
industry (e.g. Tornjanski et al., 2015), managers’ perception and response to digital disruption
(e.g. Molla et al., 2016).

In Thailand, the few research studies on digital disruption were mainly focused on
promoting security and cultural awareness (e.g. Fung et al., 2008; Hongladarom, 2016), and
managing its impact (e.g. Common, 2018).

While it is quite evident that the number of research studies on digital disruption has been
an increasing, these studies mainly highlighted the positive and adverse impacts of digital
disruption on businesses. It was also noted that information on digital disruption and its
applications came from the industries and manufacturers or from the stakeholders of these
businesses with research data gathered either by interviewing or through questionnaires.
Research studies examining data on digital disruption that were actually presented to readers
such as via newspapers and other publications of national and international circulations were
undermined and warrant investigation. Thus, information on digital disruption presented to
readers is worthwhile to examine since the phenomenon has already gone far, yet it is still
unknown if what was communicated to the public was enough, useful, appropriate or relevant.



2 Research Objective and Conceptual Framework

The ultimate goal of this paper is to examine digital disruption information presented to
the readers by Bangkok Post Online Newspaper. It seeks to answer the lone research question:
What information is presented in the news articles relating to digital disruption? To answer
this research question, a corpus-based analysis examining ‘“keyness” in text (Scott & Tribble,
2006) is employed. Keyness is “a quality that words may have in a given text or set of texts,
suggesting that they are important and they reflect what the text is really about” (Scott &
Tribble, 2006, pp. 55-56). They can also be defined as “words which appear in a text or corpus
statistically significantly more frequently than would be expected by chance when compared
to a corpus which is larger or of equal size” (Baker, Hardie & McEnery, 2006, pp. 97-98). Put
another way, the corpus-based analysis of keywords includes the comparison of the unknown
corpus against a comparator corpus to identify which words “occur statistically more
frequently” in either of the corpora (Baker, 2006, p. 125).

Informed by this corpus-based approach to data, Carreon and Piyamat (2018) examined
the contents of an online newspaper in Thailand that are related to digital technology and
digital age. They reported 34 keywords classified into five categories: (1) words relating to
digital technology and its applications, (2) words relating to business activities and monetary
issues, (3) words relating to digital technology potential stakeholders, (4) words relating to
digital technology impact, (5) words relating to location and time, and (6) words relating to
informational dimension of language. Their research, however, only examined data taken from
one year duration of data. We argue that this data provided some insights on digital
technology and digital age, it quite limited to make stronger arguments on the phenomenon of
digital disruption. Thus, from a similar thread of investigation, this current research enterprise
examines diachronic data of online news articles that spans for more than eight years.
Research studies that investigate keywords may shed some light on the specific content of the
unknown text (e.g. news articles) and may indicate which information has been prioritized in
writing this text.

3 Methodology

3.1 Data and Data Collection

Due to the scarcity of research studies examining the phenomenon of digital disruption as
presented in news articles of Thai newspapers, a corpus of news articles was sought as data.
Moreover, it was found that newspapers are the most common type of publications read by
Thais (Statista, 2018). The authors argue that due to the advent of advanced digital and
computer technology, most readers may have switched already to reading online news articles.
Using the search word digital disruption 292 news articles, composed of 245,296 words, that
were reported 1 January 2010 to 31 December 2018 were downloaded from the Bangkok Post
Online Newspaper. The Bangkok Post Online Newspaper was chosen mainly because it is an
English-written newspaper that has the highest number readers (Thongtep & Pratruangkrai,
2016). Moreover, online newspapers are one of the fastest sources of information available to
public. Therefore, they seem appropriate as data source given that the point of interest in this
research is digital disruption —a phenomenon linked to online activities.

3.2 Data Analysis



To identify linguistic keywords, two steps were followed using the software AntConc
3.5.7 (Anthony, 2018): (1) computation of absolute word frequencies and (2) computation of
relative word frequencies. Word with high absolute frequencies can provide some useful
information about what a text is all about, but in many cases the words with the highest
absolute frequencies are similar across different texts simply because these words (e.g.
articles, conjunctions and prepositions) are most commonly used in English language (see
Carreon & Svetanant, 2017; Carreon & Watson Todd, 2013). Thus, it is more insightful to
consider the relative frequencies of words that are obtained by comparing the corpus data to a
benchmark of general English language use, such as the British National Corpus (BNC), using
log-likelihood (for details of log-likelihood uses, see Rayson & Garside, 2000). This
comparison takes into account relations between frequency and typicality among words
between two corpora (Stubbs, 2001).

Any keywords with a log-likelihood (LL) value of greater than 100 were counted as
keywords. Using the concordance produced by each of these keywords as guide, they were
iteratively categorized into the following six themes:

1) Words relating to business and monetary issues

2) Words relating to digital facilities and channels

3) Words relating to stakeholders

4) Words relating to digital disruption indicators

5) Words relating to time and location

6) Words relating to informational dimension of language

The first five of these categories shed light on the purposes of this study as they can be
associated with types of digital technology and its influence that were chosen to be
communicated to the public through online newspaper. Words relating to informational
dimension of language can be understood by referring to Biber, Conrad & Reppen’s (1998)
informational dimension of language which depicts the authors’ underlying perspectives of
potential future directions of digital disruption in Thailand as well as in the world.

Then, the two researchers worked independently to categorize the keywords into these six
themes. For reliability check, two researchers’ categorizations of keywords were compared
using Cohen’s kappa. The Cohen’s kappa is a statistical coefficient that represents the degree
of accuracy and reliability in a statistical classification and measures inter-rater agreement by
classifying items into mutually exclusive categories. The following guidelines suggested by
Landis and Koch (1977) can be used to interpret the results:

Kappa Statistic Strength of Agreement
<0.00 Poor

0.00-0.20 Slight
0.21-0.40 Fair

0.41-0.60 Moderate
0.61-0.80 Substantial

0.81-1.00 Almost perfect



4 Results And Discussion

4.1 Absolute frequency analysis

Table 1 Words with the highest absolute frequencies

Words Frequency (f)
the 13108

to 8268

and 7536

of 6273

in 5156

In Table 1, firstly, the high frequency of the articles the (f=13108) shows that many long
running sentences were used in the data where the used as markers of specific references
(Quirk, Greenbaum, Leech & Svartvik, 1995; cited in Nickalls, 2011). Secondly, the frequent
use of the prepositions such as to (f=8258), of (f=6273), in (f=5156) and for (f=2888) function
to link nouns, pronouns, or noun phrases to some other parts of the sentences. For instance, in
the corpus, to is either used as preposition to express direction or motion or direction toward
something or as a marker of an infinitive verb (e.g., to a bank branch, to change); in is used to
indicate either unspecific times, an area or a place (e.g., in December, in 2017, in new
technology, in Thailand); and for is used to tell about the use of something, an example, a
reason or purpose (e.g., for example, for accumulative buy, for start-ups). The high frequency
of the conjunction and (f=7536) in the corpus shows common use of conjoint words (e.g.,
connectivity and efficiency, users and transactions). The high frequency of the auxiliary verb
is (f=2722) indicates that the information presented in the news is current or foreseeing the
future (e.g. the new wave of digital disruption is about to hit the country; is adapting to the
changing behaviour of the customers).

However, these words basically reflect how general language was used to present
information about digital disruption. It is difficult to reach stronger conclusions on how some
specific language were presented in the corpus. Thus, it is necessary to further investigate the
relative frequencies words by comparing the absolute frequencies against frequencies in the
BNC using log-likelihood. The keywords with the highest log-likelihood values are given in
Table 2 below.

4.1 Relative frequency analysis

As noted by Scott (1997), the content of a particular text is reflected by linguistic
keywords through their high frequency.



Table 2 Words with the highest relative and high absolute frequencies

High relative High absolute
frequency words frequency words
will year the a
digital services To for
Thailand data and as
business bank Of said
technology company In

The words with high relative frequencies or keywords are different from the most
frequent words, and these keywords reflect the concerns of the Bangkok Post news more
accurately. These keywords are iteratively categorized into the identified six themes: 1) words
relating to business and monetary issues, 2) words relating to digital facilities and channels, 3)
words relating to stakeholders, 4) words relating to digital disruption indicators, 5) words
relating to time and location, 6) words relating to informational dimension of language. The
reliability of these categorizations were rated to have almost perfect agreement (Cohen’s
kappa= 0.84) or a perfect overall inter-rater agreement of 96.30%. The highest-ranked
keywords for each theme are presented in Table 3 below.

Table 3 Keywords categorized by theme (f=frequency=f; %= percentage)

Categories f %
Business and monetary issues 27 33.33
Digital facilities and channels 19 23.46
Stakeholders 12 14.81
Digital disruption indicators 11 13.58
Time and location 8 9.88
Informational dimension of
language 4 4.94
Total 81 100

The highest-ranked keywords for each theme with examples of use are given in Table 4
below. For the sake of the space, four examples of the highest-ranked keywords are chosen to
illustrating each theme.



Table 4 Keywords categorized by themes (f=Frequency=f; LL= Log-likelihood)

# | Keywords [ f [LL | Examples

Business and monetary issues
1 | business 925 | +2119.29 | business activities, business incentives
2 | bank 513 | +1276.84 | bank accounts, non-bank operators
3 | baht 501 | +5391.8 baht in investment, baht devaluations
4 | industry 451 | +909.58 high-tech industry, music industry
Digital facilities and channels
1 | digital 1599 | +13077.64 | digital access, digital age
2 | technology 814 | +3225.13 | technology adoption, technology-enabled networks
3 | services 585 | +1227.11 | cloud services, banking services
4 | data 526 | +1264.75 | big data analysis, data center
Stakeholders
1 | company 505 | +564.13 company plans, company strategies
2 | companies 478 | +1105.17 | traditional companies, IT companies
3 | Thai 411 | +3337.02 | Thai business, Thai consumers
4 | customers 375 | +1387.5 Thai customers,

target customers

Digital disruption indicators

1 | new 962 | +471.28 new business, new digital-related skills

2 | need 382 | +166.07 need for radical transformation, need to adapt

3 | growth 339 | +769.4 growth and investment, growth and innovation

4 | development | 335 | +278.03 economic development, technological development
Time and location

1 | year 799 | +566.95 last year, this year, year ahead

2 | Bangkok 491 | +4283.14 | in Bangkok, Bangkok Bank

3 | next 294 | +110.6 next decades, next destinations

4 | global 289 | +1231.1 global level, global trend

Informational dimension of language

1 | said 2064 | +2085.8 Mr. Sakorn said, said the bank analyst said

2 | will 1721 | +659.39 will allow, will be fully adopted to

3 | says 307 | +199.11 says a tech expert, Mr. Bhurit says

4 | issued 303 | +1059.81 | issued a new strategic plan, issued an administrative plan

Table 3 and Table 4 show that among the first five themes, two themes dominated by
words relating to digital technology business and monetary issues (33.33%) and words related
to digital facilities and channels (23.46%). Therefore, in the collected online news articles, it is
common to find words such as business activities, business incentives, bank accounts, non-
bank operators, baht in investment, baht devaluations, high-tech industry, media industry,
digital access, digital age, technology adoption, technology-enabled networks, cloud services,
banking services, big data analysis, data center. These two themes displayed clear indications
of the content of the news articles presented to the public.

They are followed by words relating to  stakeholders (14.81%), such as company plans,
company strategies, traditional companies, IT companies, Thai business, Thai consumers,
Thai customers, target customers and digital disruption indicators (13.58%), such as new
business, new digital-related skills, need for radical transformation, need to adapt, growth
and investment, growth and innovation, economic development, technological development.
These words are less frequent than the word related to the first two themes in spite of the
massive impact of digital technology to end users. Thus, it can be interpreted that the online



news publishers tend to highlight information that are straightforwardly related to digital
disruption rather than its applications and impact. As a result, the words relating to stakeholder
and digital disruption indicators are given less importance.

Words relating to time and location (9.88%) and words relating to informational
dimension of language (4.94%) show the genre of news report in terms of contexts of the
news, the people involved in the news, and the future perspectives and concerns of digital
disruption in Thailand, respectively. For instance, the high frequency of said (f= 2064) in the
corpus reflects the unique feature of newspaper register as mostly remarks of people involved
in the news were directly quoted (e.g., Mr. Sakorn said, said the bank analyst said).

5 Conclusion

The ultimate goal of this study is to investigate what digital disruption information is
communicated to the public by The Bangkok Post Online Newspaper. The main findings
suggested that information about digital disruption presented on the online version of The
Bangkok Post is dominated by words relating to digital technology concerning business and
monetary issues and digital facilities and channels. Less information is presented regarding
stakeholders and digital disruption indicators. The main findings about digital disruption on
business and monetary issues and digital facilities and channels are in line with Tornjanski’s et
al., (2015) finding regarding banking industry and Wikstrom & DeFillippi’s (2016) results
about music industry. The language use in these two themes indicates that digital disruption
serves to disturb or redefine industries and business in areas of banking and industries (e.g.
McQuivey, 2013; Bradley et al., 2015; Karimi & Walter, 2015). These results are also in
concord with Carreon and Piyamat’s (2018) findings, which have strong implications on the
type of information prioritized and presented to the public. While information dissemination
on the ‘digitalized’ businesses, facilities and channels is important, given the role of
newspapers as agents of dissemination, the wide readership of online news and the public trust
they enjoy, newspapers, such as the Bangkok Post Online, are useful channels to inform the
public about indispensable information on opportunities as well as potential impacts of the
phenomenon of digital disruption.

The main limitation of this research study is its limited data and focus mainly on
keywords from one diachronic onset of newspaper. Future research studies on digital
disruption may examine data taken from different sets of newspapers of digital disruption
news in one country or from different countries for a comparative study. It is also interesting
to look at the sources of information cited by the news writers. Most importantly, potential
impacts to the reading public may also be investigated through surveys or interviews. We hope
that this corpus-based investigation of online newspaper articles sheds some light on how
digital disruption as a trendy phenomenon of social significance can be examined and
understood from a corpus linguistic perspective.
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