Finance

STOCK MARKET REACTION TO ICT
IMPLEMENTATION: MODEL BASED
ON COMPARISON OF DEVELOPED
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Introduction
Nowadays, companies run their business
in very competitive and ever changing
environment trying to find the way to be more
successful. According to the [1], [18] and
[37], enterprises in both manufacturing and
service sectors are more productive, grow
faster, invest more, and are more profitable
when using Information and Communication
Technology (ICT) more intensively. The ICT
sector contributes to technological progress,
output and productivity growth ([28], [9]) even
to a sustainable development [2]. As we are
focusing on these benefits, it is not just about
the companies that are getting more productive
and growing, but as a consequence also
economy as a whole can benefit from the better
performance of companies that grow [27].
Exploiting the benefits of ICTs, both emerging
and developed economies are focusing on
innovation, competing globally for talent,
resources, and market shares [3].
Since the first study [12], implementation
of ICT has been shown as very important step
for companies to increase their performance,
many others have been published. Almost all
researchers focused on developed economies as
US, but in spite of a wide range of such studies,
only few of them focused on transition/emerging
economies [1], [11]. Interestingly, especially in
these countries ICTs have been identified as
an important key in shifting to a market driven
economy [11]. Hence, mainly emerging and
developing economies are seeking ways to
improve productivity and find new sources of
growth through new technologies [3].
The aim of this study is to provide a review
of relevant studies in both, developed and
transition/emerging economies. Through the
comparison of two core studies [10], [11] that
investigated stock market reaction to ICT
investment announcements in four transition
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economies forming “Visegrad Group”: Czech
Republic, Hungary, Poland and Slovakia, and
several studies that examined ICT’s impact
in developed economy – US, we provide an
overview of different reactions of stock market
to ICT investment announcements under
different conditions. This is completed by the
overview of the incidence of the influence of
different factors, taking results for different
samples from relevant past studies. Finally,
a model, describing how the ICT investment
influences stock price movements with respect
to all significant factors provided by several
studies in this area, will be provided.

1. Literature Review
Despite the fact, that many authors carried out
research focused on impact of ICT on company’s
performance, there is a lack of studies focusing
on investigation of the stock market reaction
(resulting in stock price change) to ICT
investment announcements. This is supported
by poor results in terms of quantity for search
attempts (realized in Oct/Nov 2013, used keywords: infomation-communication technology,
information Technology (incl. abbreviations
ICT or IT), investment, implementation,
impact, stock market, stock price, reaction) in
well-known research databases – e.g. Web
of Science, Scopus, EBSCO, etc. The main
studies have been conducted mainly in the
developed countries, especially USA. However
in transition countries very few studies have
been carried out. In this chapter we provide
a summary of literature in both, developed
and transition economies since the first study
investigating impact of ICT.
The very first study focused on ICT
domain was conducted by [12], where market
reaction to ICT investments in US companies
has been investigated. They examined 97
ICT investments of US companies between
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1981 and 1988. For this sample no positive
reaction has been identified. The same results
have been shown also in the study by [21].
In the cross/sectional analysis, [12] divided
the origin sample into two groups according
to innovativeness of investments. Positive
significant reaction only for innovative ICT
has been found. The value of innovative ICT
investments has been proven also by [20].
Other results were published in the study
conducted by [15], where 232 ICT investment
announcements in e-commerce by Australian
companies from over a 13-years period have
been investigated. Although they found positive
reaction for a whole sample, cross-sectional
analysis brought other results for innovative
ICT as compared with [12]. Positive significant
reaction was found only for non-innovative ICT
investments. E-commerce applications have
been analysed also by [23], [31].They found
positive significant impact of e-commerce use
on the market value of companies.
In 2005 the UK Office for National Statistics
published a set of studies [5], showing that
the effects of ICT investments depend on
contingent factors, including whether the
companies operate on a multinational level,
whether they have a US home base, their age,
and whether they are manufacturing or service
providing companies. In [14] it is also claimed
that ICT impact depends on the sector which
companies operate. In the research conducted
by [16], ICT impact in 13 EU countries has been
studied. Strong relationship between ICT use
and company performance in Nordic states,
France, UK and Netherlands has been shown.
When distinguishing companies by time, they
came to the next results: in manufacturing
firms, firm‘s productivity is very strong linked
to intensity of e-procurement; in distribution
service to intensity of use of e-commerce for
selling. Also in UK ICT capital has a positive
impact on productivity level, but in Netherland
ICT capital was identified as insignificant.
Positive abnormal return can be seen also in
the study by [21], especially in ICT infrastructure
investments as compared to ICT applications
investments. The fact that ICT implementation
leads to an abnormal returns of companies
confirmed also [4], [7], [27], [36] etc. [25] found
positive abnormal excess for China companies,
but on the other hand not for US ones. A little
or no reaction to ICT announcements has been
confirmed in [8].
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The stock market reaction to 66 ICT
investment announcements in Poland has
been investigated in [11]. For a whole sample
there was no evidence of significant reaction,
however, after the sample was broken down
by five groups of factors (see Figure 1),
positive significant reaction was found when
ICT was acquired from a global vendor, when
announcement was released under conditions
of a declining market and in a local language,
and when announcement informed about
completed ICT investment.
The investigation of three other “Visegrad”
counties: Czech Republic, Hungary and
Slovakia by [10] showed different results even
if these countries are transition economies
of Central Europe just as a Poland. Positive
significant reaction has been found for a whole
sample consisting of 95 announcements,
the same result was found when company
implementing ICT has beta factor higher than
0.9. Significant negative reaction has been
found when announcement was released
under conditions of declining market. When
comparing studies [10], [11] investigating
transition economies and the other studies
examining impact of ICT implementation in
developed economies, it is obvious, that the
ICT investment announcements under different
conditions influence stock market in different
ways related to the type of economy. In order
to highlight the most important differences
between reactions to ICT announcement under
different conditions in these countries, we used
an explanatory model explained by [29], the
same model as the one in the above mentioned
studies. This model including five categories of
factors within an abnormal return of company
under particular conditions was measured
(Figure 1).
Based on this model the results of stock
market reactions from US as a developed
country [19], [30] and transition countries Czech
Republic, Hungary, Slovakia [10] and Poland
[11] were compared. However, in each of five
categories there are more factors influencing
the impact of ICT investment announcements.
Based on the previous studies only one factor
from almost each category allowing comparison
among developed and emerging economies
was found. For the categories – Announcement
Characteristics and ICT Investment Type, no
factor that would have enabled this comparison
could have been found, as it was not possible
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Fig. 1:

General model

Source: [29]

to find two studies, one from emerging and
the other one from developed country, which
investigated the same factors of these two
categories.
Vendor characteristics
Vendor’s size
The size of a company has been shown as
a significant factor for market reaction to
ICT investment announcements; not only for
companies publishing ICT implementation (e.g.
[19]), but also for companies providing ICT
solutions – vendors.
In developed countries such as US, the
positive significant reaction for large global
vendors has been found [19]. According to the
[19], this effect is caused by higher quality of
auditor companies, which is correlated with
company’s size. On the other hand, in transition
economies positive reaction for global vendor
has been found only in Poland. In Czech
Republic, Hungary and Slovakia there was
no evidence of significance for these types of
vendors, but on the contrary, small local vendors
use to affect stock market in a significant positive
way [10], [11]. This difference may be caused
by a size of economics of these countries, as
compared to Poland and US.
Company characteristics
Beta value
Based on the Capital Asset Pricing Model
(CAPM) beta value represents a systematic
risk, which measures the sensitivity of

stock’s return to overall market movements
[13]. Higher beta factor signifies higher gain
potential. Based on this fact, there is an
assumption that companies with higher beta
factor react more positively to ICT investment
announcements.
However, higher beta factor has shown
negative significance for US companies [30],
while in transition economies it has shown
positive significant reaction – except for
Poland – there was no significance found.
A positive reaction means, that stock prices
of the companies are moving in the same
direction as a stock market and vice versa.
Concerning the transition economies, the study
by [22] confirmed positive reaction to the ICT
investment announcements of those Czech
companies that had been traded on a stock
exchange for more than 10 years. On the
other hand, negative reaction was found for
Hungarian companies that had been traded
for less than 10 years. It was not possible to
compare this result with the result of developed
economy, as there was no study that would
investigated this factor on the US market. On
the contrary, the other factors of this category
that were found in the studies focused on the
US market are for instance type of company’s
industry [21] or its size [19].
Economic conditions
Market conditions
Market conditions under which the announcements
of ICT are released can influence the impact
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of these announcements. Depending on
dominant conditions, two types of markets can
be defined: a market of declining indexes – so
called bear market and a market of increasing
indexes – so called bull market. The impact
of ICT investment announcements on the
US market have been investigated under
these different conditions [30]. They came to
the conclusion that in the bear market where
unfavourable conditions are dominant, the
investors’ reactions are negative. These results
were supported also by the studies examining
a market reaction in transition economies –
except for Poland [10], [11].
Other factors
There are many other factors influencing the
impact of ICT on market reaction, as it has been
confirmed in previous studies. However, these
factors were examined in the studies focused
on either transition economies or developed
economies.
ICT investment type
The other factor of the explanatory model
from the category ICT investment type is also
status of ICT investment that was examined
in the study by [10], [11]. Here the two types
of investments are distinguished: completed
and future projects. Completed project does
not need the added financial funding, so
investors can perceive a completed project
more positively as compared to the planned
ICT investments or projects in- progress. This

Tab. 1:

assumption was confirmed in all “Visegrad”
countries.
Also the particular type of ICT investment
showed an effect on ICT’s impact. There were
many studies investigating effect of special
types of investments, as for instance, in
e-commerce [15], [31], in ERP [19], or in CRM,
etc., however they were conducted only on the
markets of developed economies.
Announcement characteristics
In the study by [11] also the impact of
investment announcement’s language (Polish)
was confirmed. On the contrary, other studies
did not support this finding [10], [21]. On the
other hand, also the source releasing the
announcement (the vendor or the company,
where the ICT was implemented) was identified
as important factor.
The other factor is an innovation content,
where the differences between innovative and
non-innovative ICT investments were identified
in the results. Positive impact of innovative ICT
investments has been proven in the US study
by [12] and [20], but on the contrary positive
impact of non-innovative investments has been
proven as well [15].
To summarize the above mentioned studies
examining the significance of different factors
under which the ICT implementation has an
impact on a stock market reaction, we provide
Table 1, which contains information about how
often were the particular factors influence

Summary on significance of 7 factors in 5 relevant studies
Janke and
Packova [22]

Study
sample

Dobija
et al.
[11]

Delina et
al. [10]

Hayes [19];
Roztocki et
al. [30]
USA

Confirmation
ratio

Ranking

HU

CZ

SK

PL

V4
countries

Vendor

–

x

–

x

–

x

3/6

4

Company
characteristics

x

x

x

–

x

x

5/6

1

Market conditions

x

x

–

–

x

x

4/6

2

Investment status

x

x

–

x

–

N/A

3/5

3

Announcement
characteristics

x

x

–

x

–

N/A

3/5

3

Economic conditions

x

x

–

N/A

N/A

N/A

2/3

2

Factor

Source: own
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confirmed – meaning the factor significance
(significance at least at the level of 90%) was
present. Based on the the confirmation ratio
of significance of given factors of 5 relevant
studies showing the incidence of the influence
of factor (Having in mind the methodology
of the studies Hayes et al [19]; Roztocki and
Weistroffer [30]; Dobija et al. [11]; Delina et
al. [10]; Janke and Packova [22], we have to
stress out that the ranking does not provide
the information about the level of the factors´
impact. It merely provides the information
about the success rate of the corroboration of
particular factors´ impact.) was constructed.
As can be seen from the Table 1, from
the analysed factors, the most of studies has
examined the significance of vendors, company
characteristics and market conditions. Relatively
the highest confirmation ratio of significance
has a factor “company characteristics”.
That means company characteristics were
corroborated in almost every sample (exept
of Poland), meaning this factor has to be
considered as very important in the processes
of ICT implementation´s influence on stock
market prices. Second place in the ranking
belongs to market and economic conditions,
when they were found as significant factors in
4 from 6 studies (market conditions) and 2 from
3 studies (economic conditions). On the other
hand, the lowest confirmation ratio has been
found for vendor characteristic.

Fig. 2:

2. Model

Based on the previous researches, a model
describing factors that influence company’s
stock price movement after ICT solution
implementation and announcement, has been
proposed (Fig. 2).
In order to understand the process of
a change in the stock prices of the companies
triggered by ICT implementation, we start with
first factor that influence other subsequent
factors. Many studies confirmed the importance
of company’s type when examining impact of
ICT [19], [21]. Type of a company underlies type
of ICT that the company is about to implement.
For example young company is not going
to implement sophisticated ICT innovative
solution, but starts building ICT infrastructure
comprising of, for instance, hardware and
software solutions. Different ICT solutions will
be implemented in a manufacturing company
as compare to a business or non-manufacturing
company. Also the size of a company is an
important factor, because a large company has
enough resources to purchase more expensive
solutions followed by vast innovation as
compare to a small company.
Implementing some type of ICT solution in
company related to company’s characteristics is
followed by publishing an announcement about
this implementation. In some cases company
can release an announcement related to an ICT
solution, that is only about to be implemented.

Model

Source: own
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As it has been confirmed in some studies, mainly
announcements of completed ICT projects lead
to changes on a stock market [10], [11]. After
releasing such an announcement, investors get
positive information and perceive a company
as one with the growth potential. Based on this
information they buy shares of this company
and that leads to the increase in the stock price
of this company.
From the other point of view, good chosen
and implemented ICT solution can lead to
a better company performance and its growth
[26], [9]. Company growth depends not only on
internal factors (especially ICT implementation)
but even on external factors such as
macroeconomic ones (type of economy:
developed/transition,
economic
cycle:
expansion/recession, etc.). On the other hand,
it works also a vice versa when implementation
of ICT solution in a company leads not only
to better performance of this company, but
also to better performance of an economy as
a whole [6], [28], [35]. When a company is
doing well, has higher income, spends more
money and that creates a spiral of money in
the economy and that causes economy growth
(expansion). From the point macroeconomic
of macroeconomic view, the situation in
economy influences ICT innovation activity at
the company level. As it has been proven by
[32], companies in recession invest less in new
ICTs. On the other hand in expansion there is
a higher ICT innovation activity.
As can be seen on a Figure 2,
macroeconomic situation has also impact on
market condition – mood on the market (bull
and bear market) and finally expectations of
investors that push stock prices up or down and
vice versa. When summarizing the knowledge
gained, stock prices of companies are in
the context of ICT affected by the fact of ICT
implementation and economic situation that
underlies behaviour of investors on a capital
market. This is in compliance with Drasnar’s
theory stating, that under a good market
conditions – bull market investors are buying
shares that lead to higher prices of shares and
a vice versa [23]. Also in some studies [10],
[11], [30] it has been confirmed that market
conditions (bull, bear market) are an important
factor of a market reaction.
This model respects the influence of
most commonly discussed factors, however
company’s performance and their stock prices
96
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can be affected by many other external (e.g.
rating changes [34]) or internal ones (e.g. internal
planning [17]; [33] or business strategies [24]).
These factors could be added with the aim to
create more comprehensive model describing
a flow of stock price’s influencing factors related
not only to ICT’s use. Given model could be
also extended by the determination the weight
of its factors, which was not possible to achieve
using the results of existing studies. Both goals,
investigation of the flow of impact and the level
of the impact of mentioned factors on the stock
prices, would require the elaboration of very
ofcomplex analysis which is very challenging
task for future research.

Conclusion
ICTs play a crucial role in getting more
competitive, profitable not only at a company
level, but even at macroeconomic level.
Companies implementing or using ICTs
achieve better performance that affects their
value in a positive way, for example through
the increase of their stock prices where
expectations of investors are crucial. However,
according to [28], there is a difference among
economies when comparing impact of ICT. In
order to support this statement the review of
some studies related to two economy types:
developed (US) and emerging/transition country
(Czech Republic, Hungary, Poland, Slovakia)
has been provided. When analysing ICT impact
on stock prices under some conditions (market
conditions, company characteristics, vendor
characteristics and other factors) in these two
types of countries, the only factors causing,
that stock market reacts on ICT investment
announcement in the same direction, are
market conditions. Other factors like vendors,
company‘s characteristics etc., were either not
significant or did not influence market reaction in
the same way. We also provided a comparison
aimed at significance incidence of mentioned
factors investigated in 5 studies, with the aim
to rank these factors according to the frequency
of confirmation of their significance. Based on
the studies available in this area we were also
able to provide a model describing the flow of
impact of ICT implementation on stock market
reaction.
Our paper providing mainly literature
overview and comparison of research results
provides a base for future research focused on
examining the impact of ICT where other results
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from both, developed and transition economy,
can be added and compared.
This research was realized within national
research project VEGA 1/1042/12 “Stock market
reaction to IT investments: Evidence from the
Visegrád Countries” financed by Ministry of
Education, Science, Research and Sport of the
Slovak Republic. We would also like to thank
all reviewers for their valuable comments we
received during the blind review process.
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Abstract
STOCK MARKET REACTION TO ICT IMPLEMENTATION: MODEL BASED
ON COMPARISON OF DEVELOPED AND TRANSITION ECONOMIES
František Janke, Miroslava Packová, Mojmír Prídavok
Companies are more productive, grow faster, invest more, and are more profitable when using
Information and Communication Technology (ICT) more intensively. Several studies provided
evidence that implementation of ICT into companies’ processes contributes to economic growth
both on companies’ and macroeconomic level. In spite of wide range of studies in this area, only
few studies focused on how the ICT implementation is perceived by investors at stock market and
whether this information make movements in companies’ shares prices. Hence, the purpose of this
paper is to provide literature overview related to the area of the impact of ICT implementation on
company´s stock price, comparing results from developed (US) and transition economies (Czech
Republic, Hungary, Poland and Slovakia) and using the results from relevant literature to provide
a comparison of incidence of particular factors´ influence on the impact of ICT implementation
on company’s stock prices. Based on the previous researches, a model describing factors that
influence company’s stock price movement after ICT solution implementation and announcement,
has been created.
Key Words: Information-Communication Technology, market reaction, stock price.
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