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Abstract

The sustainable information society (SIS) is one of the most important topics of our time. ICTs play
a key role in this society. Unfortunately, factors determining the successful ICTs adoption and conse-
quently the SIS development are not sufficiently established. Therefore, the aim of this study is to an-
swer the question about critical success factors for the SIS in Poland. These factors were identified
based on a critical review of literature, the Delphi study, brainstorming, practical collaboration, logi-
cal deduction, survey questionnaire and statistical analysis. The paper continues as follows. Firstly,
an explanation of the SIS is offered which implies understanding the role of ICTs as enablers of eco-
nomic, socio-cultural, political and ecological sustainability. Secondly, a methodology of examining
critical success factors for the SIS and a framework of critical success factors are presented. Thirdly,
the factors for the SIS in Poland are identified followed by the discussion of the research findings. The
study results show that economic, socio-cultural, technological and organisational fit have significant
influence on the SIS. Moreover, the stakeholders’ access to ICTs, their competences and ICTs usage
are important for the SIS. This paper concludes with a presentation of the study’s contribution and
limitations, implications for the findings and the stream of future work.
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1 Introduction

Since the end of the 20th century, societies all over the world are strongly changing influenced by in-
formation and ICTs. Employment of ubiquitous ICTs for creating, disseminating, and utilising infor-
mation effectively in order to gain social and economic advantages has become a priority for many
societies, countries and regions (EC, 2010; MAC, 2012; OECD, 2012; WSIS 2012, 2014). Research-
ers developed and refined the concept of “information society” over the past 50 years in a variety of
contexts: economic, political, technological, and social (e.g. Castells, 1996, 1997, 1998; Golinski,
2011; Hassan, 2009; Mansel, 2009; Raban et al., 2011; Webster, 2002). Because changes in societies
and ICTs are enduring, the alignment of ICTs with societies’ objectives must not only be understood,
but constantly renewed and adjusted (Guillemette and Paré, 2012). This is why researchers have more
frequently called for a holistic, methodological and more systems approach to the development of in-
formation society, covering all dimensions of information society and a sustainable development im-
perative additionally (e.g. Berleur et al., 2010; Fuchs, 2009a, 2009b; Hilty, 2008, 2009; Schauer, 2003;
Servaes and Carpentier, 2006; Ziemba, 2013).

The sustainable information society (SIS) entails a new phase of information society development.
Since 2000 the world academia has become interested in the research on the information society in the
context of the sustainable development. The key areas of this research include concepts and theories of
the SIS (e.g. Fuchs, 2009a, 2009b, 2010; Hofkirchner, 2010; Schauer, 2003; Ziemba, 2013), the digital
divide in developing countries (e.g. Berleur et al., 2010; Echeverri and Abels, 2008; Ferro et al.,
2010), the SIS as a way for developing countries’ welfare (e.g. Houghton, 2010), ethical aspects of the
SIS (e.g. Burger et al., 2009; Som et al.,2009), ecological aspects of the SIS (e.g. Hilty and Aebischer,
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2015; Houghton, 2010). A significant stream of research has focused on ICTs as enablers of the SIS
(e.g. Avgerou, 2010; Berleur et al., 2010; Hilty and Hercheui, 2010).

The SIS development is an enormous effort for its main stakeholders (actors), i.e. people, enterprises
and public administration. Especially, this effort relates to a successful ICTs adoption by these stake-
holders and it occurs in various conditions and is connected with a substantial risk of failure. The con-
siderations of ICTs adoption may be expressed as critical success factors (CSFs) (Rockart, 1979) that
represent the limited number of areas of activity in which the achievement of satisfactory results will
ensure the success for ICTs adoption by the main SIS stakeholders. CSFs are important and notewor-
thy because the SIS stakeholders need to be cognizant of the factors that will influence the ICTs pro-
jects in order to realize full benefits concerning the SIS.

However, existing research works on CSFs for ICTs adoption use various CSFs models that have dif-
ferent levels of generalisation and completeness, knowledge of CSFs for ICTs adoption in the context
of the SIS is, nevertheless, fragmented and has not been properly integrated. Firstly, the existing litera-
ture mostly examines CSFs for enterprise system adoption (e.g. ERP and BI systems) and public ad-
ministration systems adoption (e.g. ERP systems, systems for provision of government services). Sec-
ondly, the existing studies were rarely taken on, or never include, CSFs for ICTs adoption by people
for their everyday life. Thirdly, the conducted research mostly builds on the experience of highly-
developed countries and the discovered practices and approaches may not be directly applicable to
other countries or cultures. This stresses the need for gathering and collecting data from other envi-
ronments, which may be less developed and where the social, economic, cultural and technological
characteristics differ.

Poland was an emerging country with an upper-middle-income by 2009 (WB, 2009). Since 2010 Po-
land has been classified as a high-income economy (WB, 2010) It is also a leader of a transition econ-
omy, i.e. an economy that undergoes changes from a central planned economy to a free market econ-
omy. Nevertheless, despite different experiences of ICTs projects in transition economies, research on
ICTs adoption by people, enterprises and public administration in the context of the SIS seems to be
particularly sparse and fragmented (e.g. Harindranath 2008; Ifinedo and Singh, 2011; Roztocki and
Weistroffer 2011; Soja, 2010). Therefore, research conducted among Polish people, enterprises and
government units should contribute to greater understanding of ICTs adoption considerations for the
SIS development and should help fill the gap in the existing body of knowledge.

In the light of above limitations, the primary intent of this study is to examine CSFs for the adoption of
ICTs, consequently for the SIS development in Poland. To reach this objective, an explanation of the
SIS is offered which implies understanding the role of ICTs as enablers of economic, socio-cultural,
political and ecological sustainability. Secondly, a methodology of examining critical success factors
for the SIS and their framework are presented. Thirdly, the factors for the SIS in Poland are identified
followed by the discussion on the research findings. This paper concludes with a presentation of the
study’s contribution and limitations, implications for the findings and the stream of future work.

2 Theoretical underpinnings

21 ICTs as vital nexus of sustainable information society

The background for identifying the term “sustainable information society” is constituted by the collo-
cation “information society” developed and refined for over the past 50 years in a variety of contexts:
economic, political, technological, and social (e.g. Bell 1973; Castells 1996, 1997, 1998; Drucker
1993; Masuda 1980a, 1980b; Machlup 1962; Mansel 2009; Raban et al. 2011; Toffler 1980; Webster
2002). The information society is — on the one hand — one of the most important contributions to eco-
nomic growth and social welfare (e.g. ITU, 2013; WSIS, 2013). On the other hand, it can pose a threat
of information and digital exclusion, new social divisions and social stratification, economic diversifi-
cation, loss of privacy, information and computer crimes (Avgerou, 2010; Echeverri and Abels, 2008;
Ferro et al., 2010).
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Therefore, it is very important to explore and formulate such approaches to the information society
that will allow for ensuring sustainable development in social, economic, cultural and technological
dimensions. Such research has been carried out and the concept of SIS has been explored for more
than ten years (e.g. Berleur et al., 2010; Fuchs, 2009a, 2009b; Schauer, 2003). A significant stream of
research has focused on exploring how we can use ICTs to contribute to sustainable development (e.g.
Avgerou, 2010; Berleur et al., 2010; Elliot, 2011; Melville, 2010). ICTs are a key enabler of boosting
the development of the SIS (Ziemba, 2013). They are significantly contributing to revolutionary
changes in everyday life, business and public administration. They can transform the society and fuel
the growth of economy. If the stakeholders of the SIS are unable to acquire the capabilities to use ICTs
effectively, they will be increasingly disadvantaged or excluded from the benefits afforded by ICTs.

One of the first research works elaborating on the potential applications of ICTs to sustainable devel-
opment was the study by Mansell and When (1998). The authors concentrated on the leading devel-
opments in the application of ICTs to support the provision of government services, achievement of
productivity gains, improvement of people’s life quality, alleviating poverty, enhancement of access to
information and dissemination of information as well as facilitating knowledge sharing. In other re-
search, Schauer (2003) discussed a comprehensive overview of the effects of ICTs on sustainable de-
velopment. In contrast, Hilty et al. (2005) emphasised, that sustainable development in information
society emerges as a new direction of research penetration, in which a technological dimension of in-
formation society in the context of sustainable development should be explored. In addition, Johnston
(2006) referred to the role of ICTs in the development of SIS. He pointed out that the development of
SIS requires a more systemic approach in which ’...investment in ICTs must be accompanied by in-
vestment in skills and organisational change‘ (Johnston, 2006, p. 203). Similarly, Elliot (2011) and
Melville (2010) identified sustainability as a multidimensional concept encompassing environmental,
economic, human and social aspects, and information systems as potential enablers of such sustainable
practices.

The potential of ICTs as key enablers of development was also firmly stressed at WSIS in 2013:
’ICTs, including broadband Internet, mobile technologies and relevant ICT applications, should be
fully recognized as tools that can help empower people, enable wider exercise of human rights includ-
ing freedom of expression, foster access to information, open up employment opportunities, expand
access to learning, education, and basic services‘ (WSIS, 2013, p. 108). Moreover, the European
Commission delivered a clear message to EU decision-makers that ’...the transformational power of
digital technologies will increasingly drive productivity, sustainable growth, innovation and employ-
ment throughout the European economy‘ (DigitalEurope, 2010, p. 34).

A major contribution to studies on the SIS was made by Fuchs, who also coined the term ’sustainable
information society‘ and stressed the role of ICTs for this society (2009a, 2009b, 2010). In Fuchs’s
definition, the SIS is a society that ‘makes use of ICTs and knowledge for fostering a good life for all
human beings of current and future generations by strengthening biological diversity, technological
usability, economic wealth for all, political participation of all, and cultural wisdom‘ (Fuchs, 2006, p.
79). Similarly, Ziemba (2013) discussed how ICTs shape the SIS. According to her, in the SIS, stake-
holders (citizens, enterprises, and government units) continuously make an effective use of ICTs for
learning and improving their competences. This will enable ICTs adaptation and development, revi-
talisation, reconstruction and reorientation according to emerging trends. This in turn will allow for
building the welfare of present and future generations, ensuring economic growth, increasing partici-
pation in social life and building the wisdom of societies, and at the same time balancing the interests
of diverse stakeholders as well as natural and socio-technical systems. Overall, the SIS is a multidi-
mensional concept encompassing environmental, economic, human and social aspects, all of which
could be strongly influenced by ICTs.
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2.2 ICTs as enablers of economic, socio-cultural, political and ecological
sustainability

As previously outlined, ICTs are fundamental enablers of the SIS. They play this role in several re-
spects, mainly as enablers of economic, socio-cultural, political and environmental sustainability.

ICTs are crucial driving force in business performance improvement and productivity growth, and
thereby in ensuring a stable and sustainable economic growth sustainability (Avgerou, 2010; Guille-
mette and Paré, 2012; Jorgenson and Vu, 2011; Khoung, 2014; Miller and Atkinson, 2014). Economic
sustained growth is a result of more ubiquitous adoption of ICTs by all organisations, especially enter-
prises and government units. ICTs can improve efficiency and effectiveness of enterprises and public
administration basically through the processing of information and knowledge. Moreover, new theo-
ries and models of business and public administration supported by ICTs became extraordinary power-
ful instruments for economic growth.

ICTs are bound to play an increasingly prominent role in enabling socio-cultural sustainability. A pre-
requisite for social development is economic growth driven by ICTs, and economic sustainability is
a base for socio-cultural sustainability. ICTs are contributing to improving people’s everyday lives
(e.g. Partridge, 2007; WSIS, 2014). Moreover, they can increase employment, facilitate learning and
doing shopping, promote culture and provide new forms of entertainment.

The design of socio-cultural and economic sustainability is heavily dependent on political sustainabil-
ity which requires good governance supported by ICTs. Therefore, e-democracy and e-governance are
starting to play an ever-greater role in the SIS. E-democracy refers to democratic structures, processes,
and practices, in which ICTs are utilised to improve transparency, citizen’s participation, and democ-
ratic decision making. Meanwhile, e-governance means cooperation, networking, and partnership rela-
tions between government agencies, citizens and business. As for more specific recommendations,
e-government services are now recognised as one of the central elements of good governance.

ICTs may be used to a great effect to contribute to environmental sustainability; this can be achieved
by dematerialising production and consumption resulting in a significantly lower use of natural re-
sources (Schauer, 2003). In general, ICTs for environmental sustainability can be subdivided into: sus-
tainability in ICTs and sustainability by ICTs (Hilty and Aebischer, 2015). The sustainability in ICTs
refers to ICTs goods and services being more sustainable over their whole life cycle, which is
achieved by the reduction of energy and material flows connected with them. Then, sustainability by
ICT reflects creating, enabling, and encouraging sustainable patterns of production and consumption
by means of ICTs.

2.3 Prior studies on critical success factors for sustainable information so-
ciety

In the SIS, it is important on which ICTs to focus in a consistent and flexible manner, absorb, adapt
and use them in various areas of social and economic life. It requires close cooperation between peo-
ple and businesses, in conjunction with national, regional and local governments. In general, several
factors contribute to the success in adopting ICTs for the SIS and so many matters can compete for
attention that it is often difficult to obtain comprehensive view of a situation. Hence, a major challenge
is to identify those factors and matters. That is where the theory of CSFs can help.

The theory of CSFs (Rockart, 1979) gives sound basis for stating what criteria should be followed dur-
ing transition to the SIS, especially for a successful ICTs adoption. CSFs are directly related to the
objectives of ICTs adoption projects. They are these areas of activities carried out by people, business
and public administration that should require a primary focus in order to achieve the most satisfying
results of ICTs adoption. They concentrate on the most important areas and delineate what is to be
achieved and how it will be achieved. Their identification helps all stakeholders of the SIS to know
exactly what is most important for a successful ICTs adoption. And this aids the SIS stakeholders in
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taking more effective and strategic actions in the right context and so pull together towards the same
overall aims.

There are already a number of studies on CSFs for information systems implementation in enterprises
(e.g. Ramaprasad and Williams, 1998). Many researchers have examined and defined the CSFs that
affect the implementation of Enterprise Resource Planning (ERP) systems in organisations (e.g. Liu,
2011; Ngai, Law and Wat, 2008; Soja, 2010). Furthermore, researchers have contributed to the inves-
tigation of the CSFs involved in implementing Business Intelligent (BI) systems (e.g. Mungree et al.,
2013; Yeoh and Koronios, 2010). There are some studies on determinants and obstacles for the infor-
mation systems implementation in public administration. They are related to ERP systems and e-
government (e.g. Ifinedo and Singh, 2011; Nfuka and Rusu, 2011; Rana et al., 2013).

The review of extant literature, presented in this section, illustrates that research on CSFs for the SIS
development faces challenges which relate the lack of general CSFs framework and underestimate the
role of the SIS stakeholders and ICTs adoption by them. There are no complex studies on CSFs for
ICTs (not only information systems, but also hardware, networks and telecommunications) adoption
by enterprises in the context of the SIS. In addition the bulk of these studies concerns developed coun-
tries and only limited data is available on emerging and transition countries. Similarly, CSFs for e-
government embracing the adoption ICTs for improving government processes, delivering govern-
ment services and ensuring e-democracy and e-governance in the context of the SIS have not been
fully explored. Moreover, some prior studies on e-government mostly apply to developed countries.
Additionally, studies on CSFs for ICTs adoption by people are missing. All this portrays the need for
collecting data on CSFs for ICTs adoption as enablers of the SIS. Arguably, collecting data from peo-
ple, enterprises and public administration as the main stakeholders of the SIS should contribute to a
greater understanding of factors for a successful development of the SIS. This study seeks to address
the above mentioned shortcomings of prior research by conducting study in Poland, examining opin-
ions of main SIS stakeholders, and proposing the CSFs framework and identifying CSFs.

3 Research methodology

The goal of this paper is to answer the following research question: What are the CSFs for the SIS in
Poland?

In order to work out the CSFs framework for the SIS and identify the CSFs in Poland, a multi-step
approach was applied. Figure 1 presents the main steps of the research methodology. The first five
steps led to the final framework of CSFs for the SIS. The next four steps gave the CSFs for the SIS in
Poland.

Step 1. Some CSFs for the SIS (for ICTs adoption by people, enterprises and public administration)
were identified based on the review of the extant literature and prior studies. The search for the appro-
priate literature began with five bibliographic databases, that is: Ebsco, ProQuest, Emerald Manage-
ment Plus, ISI Web of Knowledge, and Scopus. Moreover, open access papers and empirical studies
were examined.

Step 2. The step 2 required the combination of theoretical knowledge and practical experience. There-
fore, based on the literature review findings, action research, logical deduction, brainstorming session
and creative thinking, the prototype framework of CSFs was defined.

Step 3. The prototype framework of CSFs was verified. For this, the framework was examined and
verified through the means of the Delphi study. The experts were selected to combine knowledge and
experience of scholars, researchers and practitioners. The group of experts was composed of managers
of the local and state government, managers of enterprises, professors of Polish universities, and peo-
ple who act for digital inclusion.

Step 4. In order to gain greater and deeper evaluation of the prototype framework of CSFs and to
evaluate each of these factors of the framework, the last round of the Delphi study was conducted. The
experts evaluated the strength of the influence of particular factors on the SIS. The experts had to an-

Twenty-Third European Conference on Information Systems (ECIS), Miinster, Germany, 2015 5



Ziemba /Examining critical success factors for...

swer to the question: Using a scale of 1 to 5, state to what extent do you agree that the following fac-
tors influence the ICTs adoption by you (as a learner, worker, consumer and citizen)/your enterprise/
your government unit? A five-point Likert scale was used in the evaluation. The scale respectively
represented: 1 — disagree strongly, 2 — disagree, 3 — neither agree nor disagree, 4 — agree, 5 — agree
strongly. The experts marked the influence strength of each factor and some of them proposed some
changes in the prototype factors. The collected data was statistically analysed at step 4. Statistical
Package for Social Science (SPSS) for Windows and STATISTICA were utilised to show the descrip-
tive statistics of CSFs. The following statistical measures for data analysis were employed: min, max,
mean, standard deviation (o), and coefficient of variation (V). To conduct reliability analysis, Cron-
bach’s coefficient alpha (o) was used. The ranges of reliability suggested by Hinton et al. (2004) were
adopted, i.e. the excellent range (0.90 and above), the high (0.70- 0.90), the high moderate (0.50-0.70)
and the low (0.50 and below).

SIS 2y} 10J J1oM
-oweyy sSD Ay Surpymg

oonoead ur sromowIRIy
SISO a3 Surkodwyg

The final CSFs for the sustainable information society

Figure 1. The research methodology for examining CSFs for the SIS.

Step 5. Based on the statistical analysis, the final framework of CSFs was established. In addition,
some changes proposed by experts at step 4 were taken into account. In order to make a decision about
adding new factors to the framework, deleting some existing factors or replacing some factors by other
factors, the opinions of each expert were transferred to the other experts. By doing this, anonymity
was ensured for every expert to eliminate possible unfairness that might arise due to the positions held
and experience acquired.

Step 6. After establishing the final framework of CSFs for the SIS, a survey questionnaire was devel-
oped. Applying the CAWI (Computer-Assisted Web Interview) method and employing the Survey
Monkey platform, the survey questionnaire was uploaded to the website. Then, a pilot study was con-
ducted to verify the web survey questionnaire. In the pilot study, some of respondents who partici-
pated in step 4 examined this web survey questionnaire. The finishing touches were put into it, espe-
cially formal and technical. No substantive amendments were required.

Step 7. After creating the final survey questionnaire, the next step was to decide about a respondents’
group who will participate in the study sample. The sample group should consist of the group of the
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SIS stakeholders: people, enterprises and government units. The actual research sample was composed
of: (1) 3,500 people, comprising people at a different age, of different gender, with different educa-
tional background and living in different regions in Poland (2) 2,000 enterprises, comprising enter-
prises of different sizes and line of business, and operating in regions in Poland; and (3) 2,711 gov-
ernment units, comprising about 81% of the whole local and state government units in Poland.

Step 8. The data was collected over a four-month period of intense work. In the group of government
units, the data collection occurred between 22 December 2013 and 15 April 2014. In the groups of
people and enterprises the data was gathered between 22 December 2013 and 30 April 2014. Finally,
the data was obtained: (1) a set of 751 correct and complete responses (response rate — 21.46%) from
people, (2) a set of 322 correct and complete responses (response rate — 16.10%) from enterprises, and
(3) a set of 636 correct and complete responses (response rate — 23.45%) from government units. The
data was stored in two data formats: Statistical Package for Social Science (SPSS) and Microsoft Ex-
cel software.

Step 9. As the process of collecting data was completed and before passing to detailed statistical
analyses, Cronbach’s coefficient alpha was calculated to examine the internal consistency among
items on the scale. After that, the statistical measures for data analysis used in step 4 were employed to
identify the CSF for the SIS in Poland.

4 Research findings
4.1 Framework of critical success factors for sustainable information soci-
ety

Consistent with the research findings, the framework of CSFs for the SIS is presented in Figure 2. The
factors are related to the ICTs adoption for achieving economic, socio-cultural, political and environ-
mental sustainability.

» ICTs access
g . (supply) ¥ v
/ . |Economic — :
. S5 |Socio-cultural - 88>~ _ 2.2
_ £ - EE > ICTs competences [ .S & =  TheSIS
5 £ |Technological - 5 E =g
. 9~|Organizational L 5
’ ICTs use .
»|(demand)
Independent ?Zpendznt/t Dependent
variables ndependen }_V'driable _‘
variables
Figure 2. The framework of CSFs for the sustainable information society.

All the factors are considered necessary for the stakeholders of the SIS, i.e. people, enterprises and
government. In the SIS there are imperatives relating to those stakeholders:

o the transition to the e-government, which means the ICTs usage for improving government proc-
esses, providing government services electronically, improving democratic decision making, and
developing cooperation and partnerships between government stakeholders;
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o the transition to the growing role of ICTs sector and ICTs used by enterprises to effectively achieve
their strategic business goals and improve effectiveness, productivity, innovation, creativity, com-
petences and competitiveness; and

o the transition to the growing use of ICTs by citizens to effectively achieve high quality of life and
successfully fulfill personal goals in the area of work, study, entertainment, etc.

Overall, the final framework of CSFs include: 41 factors for people, 52 factors for enterprises, 55 fac-
tors for government.

Moreover, within the framework, the factors are classified into four main dimensions: economic, so-
cial-cultural, technological and organisational. Firstly, there is a relationship between economic factors
and the SIS. The economic factors are related to the national wealth, economic well-being of nation,
financial situation of government stakeholders, availability of economic endowments as well as eco-
nomic benefits. Secondly, socio-cultural factors influence building the SIS, e.g. the mentality and
awareness of stakeholders, digital divide, information culture, digital culture. Thirdly, technological
factors influence the building of the SIS, e.g. ICTs innovations, innovative e-services and their matur-
ity, open source software licenses, integration of front-office and back-office information systems,
user-friendly information systems, ICTs standardization, competitive ICTs professionals, and quality
of ICTs. Fourthly, building the SIS depends on organizational factors, such as leadership, rule of law,
managerial innovation, and management of ICTs.

Furthermore, the SIS requires: (1) technical and economic accessibilities of ICTs — ICTs access (sup-
ply) stage; (2) competences and awareness related to the use of ICTs — ICTs competence stage; and (3)
usage of ICTs by, people, enterprises and government units — ICTs use (demand) stage. Therefore, the
factors are classified into three stages in the framework.

Generally, the unique character of the framework appears through its multi-dimensionality. The CSFs
are considered holistically. They are related to the stakeholders of the SIS. In addition, they are re-
flected as economic, social-cultural, technological and organisational issues. Moreover, the CSFs are
respondent to the three stages: ICTs access, ICTs competences, and ICTs use.

4.2 Critical success factors for sustainable information society in Poland

4.2.1 Critical success factors for ICTs adoption by people

The final framework of CSFs for people includes 41 factors. The overall scale and the subscale of in-
ternal consistency were estimated using Cronbach’s alpha. The Cronbach's alpha values for all the re-
search items, research dimensions and stages do not have values lower than 0.70. Generally, the re-
moval of some items would lead to the improvement of internal consistency among items on the scale.
Overall, the original alpha scores with all 41 items, four dimensions and three stages show a strong
internal consistency and reliability of scales in use.

After examination of the internal consistency among items on the scale and the variability of items, the
mean, median, standard deviation and coefficient of variation were used to demonstrate the construct
validity of 41 factors. The calculated means for 41 factors are in the range from 3.33 to 4.49, using a
five point Likert scale. 19 factors have values exceeding 4. For 5 factors the medians exceed the high-
est value (namely 5) and the means for those factors are higher than the means for the other factors
(namely in the range from 4.37 to 4.49). Table 1 shows the rank of 10 factors with the highest means
and medians.
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Critical success factor Tgél?f Mean |Median |Min| Max | © \%
ICTs technological availability 750 4.49 5 1 5 0.71 | 15.90%
Need to make people’s lives easier 748 4.47 5 1 5 0.77 | 17.24%
Financial situation of people 751 4.41 5 1 5 0.80 | 18.14%
People’s satisfaction with e-products, e-services

and e-government services 750 4.39 > ! > 0.76 | 17.27%
ICTs costs 750 4.37 5 1 5 10.83]19.12%
ICTs competences of people 745 4.29 4 1 5 0.77 | 17.96%
ICTs awareness of people 747 4.28 4 1 5 0.77 | 18.01%
Open source software licenses 749 4.22 4 1 5 0.87 [ 20.62%
Economic benefits for people arising from ICTs

adoption 748 | 421 4 1 5 10.8119.22%
ICTs security 747 4.20 4 1 5 10.84(20.00%

Table 1. CSFss for ICTs adoption by people.

4.2.2  Critical success factors for ICTs adoption by enterprises

The final CSFs framework for enterprises includes 52 factors. The overall scale and the subscale of
internal consistency were estimated using Cronbach’s alpha. The Cronbach's alpha values for all the
research items, research dimensions and stages do not have values lower than 0.80. Generally, the re-
moval of some items would lead to the improvement of internal consistency among items on the scale.
Overall, the original alpha scores with all 52 items, four dimensions and three stages show a strong
internal consistency and reliability of scales in use.

After examination of the internal consistency among items on the scale and the variability of items, the
mean, median, standard deviation and coefficient of variation were used to demonstrate the construct
validity of 41 factors. The calculated means for 52 factors are in the range from 3.43 to 4.38, using
a five point Likert scale. 19 factors have values exceeding 4. For one factor the median exceeds the
highest value (namely 5) and the means for this factor are higher than the means for the other factors
(namely 4.38). Table 2 shows the rank of 10 factors with the highest means and medians.

Critical success factor Tzél?f Mean |Median | Min| Max | o \%

Economic t?eneﬁts for enterprises arising from 320 438 5 5 5 0.71 | 16.24%

ICTs adoption

Financial situation of enterprises 321 4.27 4 2 5 0.82]19.12%

Costumers’ satisfaction with e-products and e-

services delivered by enterprises 319 4.23 4 ! > 0.82119.30%

Quality of front-office and back-office informa-

tion systems 320 4.25 4 1 5 10.78 | 18.44%

ICTs competences of enterprises’ employees 318 4.25 4 2 5 0.74 | 17.41%

Information security in enterprises 321 4.22 4 1 5 0.93 [ 21.97%

Integration of front-office and back-office in-

formation systems 317 4.20 4 ! > 0.78 | 18.48%

Management personnel awareness of ICTs 321 4.19 4 2 5 0.78 | 18.57%

Top management support 322 4.18 4 1 5 0.77 | 18.50%

Competition on ICTs market 319 4.18 4 1 5 0.82 | 19.59%
Table 2. CSFss for ICTs adoption by enterprises.
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4.2.3  Critical success factors for ICTs adoption by public administration

The final framework CSFs for public administration includes 55 factors (Ziemba et al., 2015). The
overall scale and the subscale of internal consistency were estimated using Cronbach’s alpha. The
Cronbach's alpha values for all the research items, research dimensions and stages do not have values
lower than 0.80. Generally, the removal of some items would lead to the improvement of internal con-
sistency among items on the scale. Overall, the original alpha scores with all 55 items, four dimen-
sions and three stages show a strong internal consistency and reliability of scales in use.

After examination of the internal consistency among items on the scale and the variability of items, the
mean, median, standard deviation and coefficient of variation were used to demonstrate the construct
validity of 55 factors. The calculated means for 55 factors are in the range from 3.32 to 4.53, using
a five point Likert scale. 30 factors have values exceeding 4. For 8 factors the medians exceed the
highest value (namely 5) and the means for those factors are higher than the means for the other fac-
tors (namely in the range from 4.34 to 4.53). Table 3 shows the rank of 10 factors with the highest
means and medians.

Critical success factor Tzél?f Mean |Median |Min| Max | © A\

Financial situation of government units 634 4.53 5 2 5 10.72 | 15.88%

Public subsidies on hardware, networks and tele-

communications 635 451 > ! > 0.70 | 15.46%

Integration of front-office and back-office in-

formation systems 633 4.45 > 2 > 0.68 | 15.24%

Elc?ctromc communication between government 628 4.40 5 | 5 1070 16.00%

units

Top management support 633 4.38 5 1 5 0.77 | 17.54%

ICTs competences of government employees 633 4.37 5 2 5 0.67 | 15.28%

State standardization of solutions for e-

government 634 | 4.35 5 1 5 10.81|18.69%

Information security in government units 634 4.34 5 1 5 0.79 | 18.09%

Quality of front-office and back-office informa-

tion systems 634 427 4 ! > 0.79 | 18.45%

Information culture in government units condu-

cive to the use of ICTs 634 4.22 4 ! > 0.73 | 17.37%
Table 3. CSFs for ICTs adoption by public administration

4.3 Discussion of findings

This study contributes to the SIS research in two ways. Firstly, it made an attempt at developing the
framework of CSFs for the SIS. Secondly, it showed practical application of this framework and indi-
cated CSFs for the SIS in Poland. Additionally, the methodology of CSFs for the SIS is presented.

The proposed methodology of CSFs for the SIS consists of nine steps: (1) Identifying CSFs based on
the extant studies, (2) Defining the prototype framework of CSFs; (3) Verifying the prototype frame-
work of CSFs; (4) Evaluating the prototype framework of CSFs; (5) Creating the final framework of
CSFs; (6) Creating the survey questionnaire on CSFs; (7) Defining the sample and the sample size; (8)
Collecting the data on CSFs; and (9) Identifying CSFs for the SIS.

The first five steps led to the final framework of CSFs for the SIS. The unique character of the frame-
work appears through its multi-dimensionality. In the framework, all the factors are considered in rela-
tion to the SIS stakeholders. Moreover, the factors are classified into four main dimensions: economic,
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social-cultural, technological and organisational. Furthermore, the factors reflect the three stages: ICTs
access, ICTs competences, ICTs usage. The next four steps gave the CSFs influencing the SIS in Po-
land. These factors are presented in Figure 3.

Economic factors Technological factors

— Economic benefits for people and — Quality and integration of front-office and back-
enterprises coming from ICTs adoption office information systems
— Financial situation of the SIS stakeholders — Integration of front-office and back-office infor-
— Public subsidies on ICTs infrastructure mation systems

— Competition on ICTs market — State standardization of solutions for e-

— ICTs prices and costs government
— ICTs and information security

o isational fact j — Technological availability of ICTs
rganisational factors &— ICTs competences of the SIS stakeholders

CSFs for SIS
in Poland

— Top management support for ICTs projects in ente
prises and government units

. . . . Socio-cultural factors
— Customers’ satisfaction with e-products, e-services

and e-government services — ICTs awareness of the SIS stakeholders
— Electronic communication between government units — Information culture in government units and en-
— Need to make people’s lives easier terprises
Figure 3. CSFs for the SIS in Poland.

CSFs are important and noteworthy because they give a good basis for stating which determinants
should be followed and which barriers removed for the SIS development. The identified CSFs show
the strategic areas of the SIS on which stakeholders’ activities should be focused primarily in order to
achieve the most satisfying results of ICTs adoption, and consequently the SIS development.

5 Conclusion and implications

5.1 Research contribution

The SIS and CSFs for the SIS development in particular are important topics for today’s societies.
This research contributes to understanding how CSFs theory should be employed to identify factors
for successful development of the SIS. The theoretical contribution of this research is that it analyses
and synthesises CSFs for the SIS in order to enhance knowledge of them from various perspectives.
The methodological contribution of this research is that the framework of CSFs is developed and de-
scribed to enhance knowledge and skills of using CSFs for the SIS. The practical contribution of this
research is employing this framework to identify CSFs for the SIS in Poland to show areas in which
satisfactory results will ensure the successful SIS.

This paper attempts to provide a new line of thinking and further scope for researchers and practitio-
ners in areas of CSFs for the SIS. Such a comprehensive study has not been performed earlier. Unlike
prior studies that relied on methodologies and examinations of CSFs for adopting information systems
(e.g. ERP, BI and e-government), this study proposes a comprehensive methodology of identifying
CSFs for the SIS and identifies CSFs for the SIS in Poland based on this methodology. The implica-
tions for research and practice are discussed below, followed by limitations and recommendations for
future research.

5.2 Implications for research

This study makes two main contributions to the literature. Firstly, it provides the nine-step research
methodology for examining CSFs for the SIS. This approach is appropriate given the nature of the SIS
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which implies that the adoption of ICTs by people, enterprises and public administration is necessary
for the SIS adoption. Moreover, researchers may develop, verify and improve this methodology and
implement it to identify factors influencing the SIS in other countries. Secondly, this study identifies
and describes critical factors influencing the successful ICTs adoption by the SIS stakeholders in Po-
land. Researchers may evaluate the strength of the influence of these factors on the SIS in other coun-
tries and make some comparisons between various countries.

5.3 Implications for practice

The findings of this study also have important implications for practitioners. Firstly, the SIS stake-
holders could find answers to the important question: Which areas and operations of the SIS stake-
holders should require a primary focus in order to achieve the most satisfying results of transition to
the SIS? Secondly, the framework and the CSFs are useful for practitioners while undertaking empiri-
cal activities aimed at developing the SIS successfully and effectively, especially programming and
implementing ICTs initiatives and projects. Moreover, the replication of this study in emerging and
developing countries will be useful to improve their knowledge related to the factors bearing an im-
pact on the SIS (or lack thereof) in such contexts. In particular, this research can be largely useful for
the Central and Eastern European countries. Knowledge about identified CSFs would help the SIS
stakeholders in developing a sound ICTs adoption plans, receiving funding from the European Union,
and ultimately reaping benefits from these initiatives. This is because the countries are similar with
regard to analogous geopolitical situation, their joint history, traditions, culture and values, the quality
of ICT infrastructure, as well as, building democratic state structures and a free-market economy, and
participating in the European integration process.

5.4 Limitations and future research

Although the developed framework of CSFs for the SIS and its practical implementation are generic
and comprehensive ones, there are some limitations of this study. Firstly, this study gathered data from
only one county, Poland. Further research is needed in order to confirm the generalisability of
achieved results with respect to other countries. Secondly, this study employed the basic statistical
measures. The future research is related to robust statistical analyses. For example, it is important to
identify differences between success factors for successful ICTs adoption by the SIS stakeholders in
the context of their profiles, e.g. enterprises’ size and economy sector, government units’ size and
government level, etc. Moreover, factor analysis should identify groupings to allow to select one fac-
tor to represent many other factors. It may be stated that the argument on CSFs and SIS would be
much better supported by these analyses. Thirdly, this study employed a snapshot research approach.
Further research needs to consider a longitudinal approach, based on data collected across several time
periods.
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