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Abstract
This paper addresses what determines IT creativity, the fountainhead of IT innovation, at the regional
level. We develops the idea that societal and environmental attributes, rather than individual and
organizational attributes, profoundly influence IT creativity at the regional level. We identifies the societal
and environmental factors- IT infrastructure, education, diversity, and culture- derived from the creativity
literature in IS, organization behavior, and economic geography. The relationship between IT creativity
and the antecedents is empirically tested using the data collected from college students. The results
suggest that societal and environmental attributes significantly influence regional creativity associated
with IT products and services. The paper extends the level of analysis of IT creativity study to the regional
level. The findings can be used for future IT creativity studies in different regions.
Keywords: IT Creativity, IT Innovation, Creative Region, Societal and Environmental Factors

Introduction
The development of innovative IT products, services, and processes is considered a major driver of regional
economic growth in the current competitive business environment. Regional innovation depends critically
on its creativity, which is defined as generating novel and useful ideas related to the product (Amabile,
1988). Florida (2002a) defined a creative class as the professionals whose economic function is to create
new ideas, new technology, and/or creative content and argued that the concentration of the creative class
is a major contributing force to the economic growth of regions. Literature in economic geography has
investigated the impact of creativity on regional growth, and their findings support the importance of the
concentration of the creative class at the regional level (e.g., Hansen et al., 2005; Mellander and Florida,
2012; Sleuwaegen and Boiardi, 2014).
In the information systems (IS) area, Couger et al. (1993) promoted conceptualizing and developing
creative approaches to IT development for regions and countries to gain competitive advantage and
economic growth. This paper refers to the creative approaches to the development of IT products and
services as IT creativity. Regional economic growth is largely dependent upon making the region an IT
creative region, which is the networked IT creativity community (Batabyala and Yoo, 2017; Eversole,
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2005). The IT creative region can create an IT creativity-favorable environment that attracts more creative
people, spreads and shares IT creativity efficiently and effectively, and increases its constituent’s favorable
attitude toward IT creativity (Batabyala and Yoo, 2017; Sleuwaegen and Boiardi, 2014). However, almost
two decades after Couger et al.’s (1993) study, the IT creativity studies in IS still focus on individuals and
small groups levels (Muller and Ulrich, 2013; Seidel et al., 2010).
The IT creativity study at the level of individuals and small groups in IS is not enough to explain the
contribution of IT creativity, and its resulting IT innovation, to the regional economic growth, which is
largely driven by forming an IT creative region. In order to fill the gap in IS, this study extends the level of
analysis to the regional level and societal and environmental factors influencing the formation of the IT
creative region. For that purpose, we 1) identify societal and environmental factors based on the studies in
IS, organizational behavior, and economic geography areas and 2) empirically examine the relationship
between these factors and IT creativity.
In the following sections, we elaborate IT creativity by adopting the creativity definition from
organizational behavior literature and propose a theoretical research model and hypotheses describing the
relationship between IT creativity and the factors at the level - IT infrastructure, education, diversity, and
culture. Thereafter, we examine the antecedents of IT creativity using structural equation modeling (SEM).
Lastly, we present the results of the analysis and discuss the findings and the implications for future
research.

Literature review
Most creativity studies have been done by researchers in organizational behavior and psychological areas.
In those studies, creativity is typically defined as producing novel and useful ideas by an individual or a
small group of individuals working together, and the successful implementation of creative ideas is
considered innovation (e.g., Amabile, 1988; Oldham and Cummings, 1996). The creative ideas concern
products, services, processes, and managerial practices, as well as competitive strategies (Olszak and
Kisielnicki, 2016). IS literature has adopted this definition to study the IS development creative process
(e.g., Cooper, 2000; Tiwana and McLean, 2005) and creativity-related phenomena in IS (Seidel et al.,
2010). In the same way, in this paper, IT creativity refers to the creation of novel and useful ideas related
to IT products, services, and processes.
The most common approach in IT creativity studies has focused on how individual cognitive attributes
influence individual and small group creativity. This approach focuses on how individual cognitive abilities,
motivation, knowledge, and creative style influence the process of the individuals developing new ideas
and problem solutions, which is called the creative process (Seidel et al., 2010; Udawadia, 1990). The use
of such person-specific abilities and traits in the creative process has been widely examined in the
organizational behavior literature in conjunction with organizational innovation (e.g., Amabile, 1988;
Amabile and Pratt, 2016), in which individual creative processes interact with and mutually influence the
organizational innovation process. In IS, Tiwana and McLean (2005) viewed the individual expertise and
the integration of the expertise at the project level as important factors for IS development project teams’
IT creativity, a perspective that individually held expertise influences creativity in the IS development
process primarily through the process of expertise integration at the team level. Such an individual
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attributes-specific perspective tends to neglect the situational or environmental context of IT creativity
(Olszak and Kisielnicki, 2016; Seidel et al., 2010; Udawadia, 1990).
In addition to individual abilities and traits, the use of IT in supporting and improving individual and group
creativity processes and outcomes (Seidel et al., 2010; Tiwana and McLean, 2005) has been investigated.
These IT creativity studies include the use of creativity support systems, group support systems, and
decision support systems in creative idea generation (Klein and Dologite, 2000), creative problem solving
(Markus and Elam, 1997; Ray and Romano, 2013), and creative thinking (Jackson, et al., 2012). In this
case, IT was viewed as either technique (Seidel et al., 2010), like individual skills to task domain, or
environment (Muller and Ulrich, 2013), enhancing and supporting individual and group IT creativity.
Whereas the focus on the individual attributes and use of IT is more concerned with individual creativity,
recent IS and organizational behavior studies are beginning to pay more attention to societal and
environmental aspects of creativity. In a group and organizational context, creativity involves a high degree
of interdependence between the creative individuals and the work environment. The environmental
attributes affect the behaviors of individuals and groups during the creative process, which is called creative
behavior (Udawadia, 1990) or creative press or environment (Muller and Ulrich, 2013; Seidel et al., 2010).
According to the summary of vom Brocke, et al. (2010), the group-level factors include leadership, group
composition, group structure, cohesiveness, and resources availability, while the organizational-level
factors include organizational climate, organizational culture, leadership style, structure, and systems.
Cooper (2000) viewed the group and organizational factors such as group norms, group diversity,
organizational culture, reward systems, resources, and management roles as important factors in IS
development process. Muller and Ulrich (2013) added the factors such as demography, culture, risk-taking,
and learning and training system to the environmental components of IT creativity.
This study focuses on the environmental perspective of IT creativity at the regional level. This level of
analysis requires the elaborate selection of the environmental factors that fit the level in conjunction with
the factors examined at the group and organizational levels in previous IS literature. This study adopts
Florida’s (2002a) 3T model from regional economic growth literature. The 3T model describes talent,
technology, and tolerance as the key factors in explaining regional creativity, innovation, and growth.
Education has been used as a proxy for talent (Florida, 2002b; Hansen et al.; 2005; Kloudová and Chwaszcz,
2012). Education is aligned with the learning and training systems classified as an environmental factor by
Muller and Ulrich (2013). Tolerance refers to the openness to diverse demographic people, and diversity is
used to measure tolerance (Florida, 200b). The diversity factors have been examined in IS and
organizational studies at the group level (e.g., Cooper, 2000). Technology in this paper refers to IT
infrastructure, which is the IT foundation in the region. Muller and Ulrich (2013) categorized IT
infrastructure as an environmental factor, and this paper adopts their classification. In addition to the three
attributes, culture is added as another major antecedent of IT creativity. As described above, culture has
been used as an organizational environment to explain group creativity, such as organizational culture and
group norms (e.g., Cooper, 2000; Rudowics, 2003). At the macro-level (i.e., regional and national levels)
of understanding IT creativity, the manifestation of the impact of the cultural environment is essential
(Rudowicz, 2003; Shao et al., 2019).
From the creativity literature in IS, organizational behavior, and economic geography, this study identifies
four factors associated with IT creativity at the regional level - IT infrastructure, education, diversity, and
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culture. In the next section, the research model and hypotheses describing the relationship between the four
factors and IT creativity are presented.

Research model and hypotheses
In this section, we examine the theoretical domain of the four environmental factors related to IT creativity,
and the associated hypotheses are elaborated.
Information technology (IT) infrastructure
IT infrastructure is defined as the IT platform shared throughout a region, and it includes reliable technology
services, software, equipment, facilities, and structures (Broadbent et al., 1999). According to Dewitt (2003)
and Pacauskas and Rajala (2017), IT infrastructure affects IT creativity at the regional level through
improving the ability to support people in developing creative ideas and conducting creative work, the
ability to link with other people, the ability to share knowledge, and the ability to span boundary capability.
First, IT infrastructure provides various creativity tools and techniques to assist people through creative
processes and provide stimuli to generate new ideas (Pacauskas and Rajala, 2017). For instance, IT
infrastructure tools support such creative activities as visualization of ideas, data and process visualization,
data analysis, the combination of ideas, and the rearranging of ideas (Olszak and Kisielnicki, 2016). With
such use of IT infrastructure, people can enhance their creative ability to perform creative tasks.
Shneiderman (2000) argues that creative people often benefit from the use of technology that raises their
potential and ability to explore new domains.
Second, IT infrastructure is a region’s knowledge base for task domain and acts as the knowledge-sharing
platform to facilitate the region’s IT creativity (Sleuwaegen and Boiardi, 2014). IT infrastructure can assist
creative individuals in exploring, collecting, sharing, and integrating knowledge during the process of
generating creative ideas (Dong et al., 2016). In addition, the networks of knowledge exchange among all
actors involved in the creation and diffusion of new ideas are of critical importance in respect to workrelated interactions among the people (Pacauskas and Rajala, 2017). IT infrastructure, such as collaboration
tools and the Internet, allows people to work together and collaborate interactively. The interactions and
knowledge sharing through IT infrastructure enable the conversion of individual creativity into regional
creativity (Ryan et al., 2010).
IT infrastructure also supports the boundary-spanning capability of creative activities, which refers to the
absorptive capacity and is defined as the integration of external knowledge into the creative process (Cohen
and Levinthal, 1990). The absorptive capacity at the regional level increases constituents’ awareness of the
pool of available expertise in their community, lowers interpretive ambiguities, and breaks people from
confinement in their own thought worlds (Tiwana and McLean, 2005). Niosi and Bellon (2002) argued that
regional IT creativity shows strong similarities with external technology absorption by the region. IT
infrastructure works as a powerful mechanism for knowledge distribution and idea creation and distribution
within and across regions through encouraging interactions among people. This leads to the following
hypothesis:
H1: IT infrastructure in a region is positively related to the IT creativity of the region.
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Education
In a contemporary knowledge-based economy, IT creativity in a region is considered the product of creative
class intelligence in the region. A creative class is a collection of people whose economic function is to
create new ideas and new content related to IT (Florida, 2002b). Intelligence refers to the learning ability
of a region, i.e., the ability of the region to absorb information and stimulate the development and use of
such IT knowledge (Sleuwaegen and Boiardi, 2014). IT creativity can be improved by significant depth and
breadth of knowledge concerning potential IT capabilities and the task domains to which the IT is being
applied (Cooper, 2000). Such ability affects creativity by influencing the degree of exploration and the
feasibility that more creative problem-solving will be examined (Amabile, 1988).
Education contributes to building a region’s intelligence through the production of knowledgeable, talented,
and creative people (Florida, 2002b; Sleuwaegen and Boiardi, 2014). Educated people tend to have
cognitive styles favorable to taking creative perspectives toward new problems; this refers to the ability to
use heuristics for the exploration of new cognitive pathways (Amabile, 1988). The creative class theory
states that creative and talented people are more creative in performing their work, and that this creativity
can be nurtured through education (Florida, 2002b). Rodríguez-Pose and Crescenzi (2008) demonstrate that
the proportion of people with tertiary education serve as an important indicator in explaining the creativity
of regions. The tertiary education institutions contribute to developing creative students (Fields and Atiku,
2015), and how the presence of tertiary institutions in a region can boost its creativity potential has been
underscored in economic geography literature (Sleuwaegen and Boiardi, 2014). This leads to the following
hypothesis:
H2: Education in a region is positively related to the IT creativity of the region.
Diversity
Diversity encompasses a range of differences within the workforce’s demographic background, such as
ethnicity/nationality, gender, function, ability, language, religion, lifestyle, or tenure (Kossek and Lobel,
1996), as well as intellectual capability (Bassett-Jones, 2005). Diversity affects a region’s ability to facilitate
the development and diffusion of human resource combinations, ways of working, and new ideas
(Sleuwaegen and Boiardi, 2014). According to Florida (2002b), diversity attracts different types of people
with different IT skill sets and ideas. He stated that these diverse mixes of people are more likely to generate
new combinations of IT skillsets and ideas and create a concentration of diverse mixes, called diverse
concentration. Bassett-Jones (2005) suggested that greater and more diverse concentrations of creative
people speed up the flow of knowledge and, in turn, lead to higher rates of IT creativity. Especially, the
spatial concentration of diverse people increases personal interactions and contributes to creating dynamic
knowledge externalities, generating creative ideas about IT products, services, and processes (Desrochers,
2005).
Because many IT creativity techniques require mental exertions in work-related and non-work-related
domains (Couger et al. 1993), diverse experiences inside and outside of the work domains can increase the
possible alternative ideas for IT problem-solving (Cooper, 2000). Increased diversity also leads to lower
levels of risk aversion (Latimer, 1998), which promotes a more robust evaluation and acceptance of novel
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ideas related to IT products, services, and processes. Florida (2002b) suggests that the diverse concentration
is the backbone of IT creativity. This leads to the following hypothesis:
H3: Diversity in a region is positively related to the IT creativity of the region.
Culture
Culture influences a profound effect on IT creative expression. Culture influences not only which IT
services would be expressed, but it also determines how those services are expressed (Ludwig, 1992). In
addition to individual capacity, a region’s IT creativity is also influenced by the cultures that we live and
learn in, largely through social norms and values (Cooper, 2000). Regional and national culture is defined
with respect to these four social values: individualism versus collectivism, power distance, uncertainty
avoidance, and masculinity versus femininity (Hofstede, 2001). Such cultural values foster or restrain
people from expressing their unique ideas and the exploration of new ways of doing (Erez and Nouri, 2010).
Cultural values provide the normative basis for motivation to creative idea generation, idea selection, and
acceptance in a region (Chiu and Kwan, 2010). Cultural values also determine how social and psychological
processes are functioning at different stages of the creative process (Chiu and Kwan, 2010).
Cultural values influence which specific characteristics of creative IT ideas are considered when IT
creativity is evaluated by communities in different stages of the creative process (Hempel and Sue-Chan,
2010). Erez and Nouri (2010) argued that in regional contexts, cultural values explain the influences on
creativity better than individual cognitive differences. This leads to the following hypothesis:
H4: Culture in a region is positively related to the IT creativity of the region.

Methodology and results
We collected data through a self-administered questionnaire from college students in four cities in Korea the first, second, and fifth-largest cities and a medium-sized regional city. From the 727 administered
surveys, we got 562 useable data. Because our research model investigates the relationships between latent
constructs, we used structural equation modeling (SEM) with AMOS to test whether our model was
supported by the data and evaluate our hypotheses. The data analysis consists of two steps: first,
confirmatory factor analysis (CFA) was performed to test the validity and reliability of underlying latent
constructs; second, the hypothesized research model was tested.
Analysis and results of the measurement model
We developed a measurement model for the instrument, consisting of 5 latent constructs and 23 observed
variables. To ensure the observed variables in the measurement model form strong unities to latent
constructs and demonstrate good measurement properties (i.e., construct validity and reliability), factor and
reliability analyses are most frequently used (Straub, 1989). The CFA results shows that the factor loadings
for all five latent constructs are statistically significant at 0.001 level and range from 0.37 to 0.81. The
magnitude and significance of the factor loadings suggest that all indicators were moderately or strongly
correlated with their latent constructs. Each construct’s Cronbach’s alpha in the measurement model was
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calculated using its factor loadings and standard error values to assess the construct reliability. A general
rule for Cronbach’s alpha is that above 0.6-0.7 indicates an acceptable level of reliability (Gefen et al.,
2000). The reliabilities of the five constructs, as depicted in Table 1, range from 0.64 to 0.90, which are
above the recommended threshold range of 0.6-0.7.
The measures of model fit indicate sufficient congruence between observed and model-implied covariance
matrices. Because there is no clear consensus on a single or a set of measures to assess fit, IS literature
reports different sets of measures. This paper reports the fit measures used in widely cited SEM studies in
IS (i.e., Gefen et al., 2000; Devaraj et al., 2002). They are observed 2, goodness-of-fit (GFI), adjusted
goodness-of-fit (AGFI), comparative-fit-index (CFI), and the root mean square error of approximation
(RMSEA). Values greater than 0.90 for CFI and GFI indicate a good fit (Gefen et al., 2000). AGFI values
greater than 0.80 and RMSEA less than 0.10 suggest a good fit (Devaraj et al., 2002).
The observed 2 for the measurement model is 513.33 (df = 217, p = 0.000). The GFI, AGFI, CFI, and
RMSEA are 0.926, 0.906, 0.906, and 0.049 respectively. Adjusting for degrees of freedom, the normed
value of 2 is 2.37. Both the normed value of 2 and fit indices indicate that the measurement model is a
good-fitting model. The magnitude and significance of factor loadings, the Cronbach’s Alpha measures,
and model fit indices all indicated that the measurement model contains valid and reliable constructs, and
thus, we retained the proposed measurement model to test the hypotheses proposed.

Constructs
IT Infrastructure

Education

Table 1. Constructs, Parameters, and Construct Reliability

Parameters
Competitiveness of overall IT infrastructure.
Financial resources to growing human capital in IT.
Good IT support personnel.
State-of-art IT equipment.
Levels of IT services.
People’s preparedness with the necessary IT skills.
Educated people’s adaption to change and new ideas.
Educated people’s creativeness in doing things.
Teachableness of human creativity.
298
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Diversity

Culture
IT Creativity

Educated people’s creative use of skills and knowledge.
Openness to others’ attitudes, behaviors, and beliefs.
Openness to others’ different ideas.
Openness to various forms of knowledge.
Openness to various lifestyles, including homosexuality.
Openness to international students, workers, investors.
Expression of opinion.
Variety in life.
The propensity to create new IT in collectivistic cultures.
The propensity to create new IT in individualistic cultures.
Creative competition in IT.
Government’s investment on IT R&D.
Private sectors’ investment on IT R&D.
Theoretical foundations produced from universities’ R&D.

0.90

0.77

0.64

Analysis and results of the hypothesized research model
The SEM analysis was used to assess the relationships between endogenous and IT creativity constructs in
the hypothesized research model (i.e., structural model). The observed 2 for the model is 712.05 (df = 224,
p = 0.000). The GFI, AGFI, CFI, and RMSEA are 0.902, 0.879, 0.868, and 0.062, respectively. Adjusting
for degrees of freedom, the normed value of 2 is 3.18. Even though the CFI is a bit less than the
recommended (0.90), all other fit indices and the normed value of 2 indicate that the hypothesized research
model is a good-fitting model. Figure 1 presents a graphical representation of the model with path
coefficient () for each construct. All path coefficients are statistically significant at the 0.05 or 0.005 level.
The values of path coefficients range from 0.11 to 0.96. SEM analysis shows that education, diversity,
culture, and IT infrastructure are significantly associated with IT creativity at the 0.005 or 0.05 level, and
the fit indices are within the desired range and indicate a good fit of the data to the proposed models.
Therefore, H1, H2, H3, and H4 were supported.
Cohen (1988) provides recommendations for path coefficient interpretation in social science. Standardized
path coefficients with absolute values less than 0.10 indicate a “small” effect; values around 0.30 a
“medium” one; and values of 0.50 or more indicate a “large” effect. Based on his recommendation, the
structural model as illustrated in Figure 2 shows that education ( = 0.96), diversity ( = 0.30), culture (
= 0.37), and IT infrastructure ( = 0.11) have an impact on IT creativity with large, medium, medium, and
small effect sizes, respectively.
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IT
Infrastructure

H1, 0.11

H2, 0.96

Education

IT
Creativity

H3, 0.30

Diversity

H4, 0.37

Culture

The s and s are omitted for schematic simplicity
Figure 1. Hypothesized Research Model and Results a
a

Discussion and conclusion
This paper extended the level of analysis of IT creativity study from individual and organizational level to
the regional level, and analyzed the impact of the societal and environmental factors on IT creativity. The
current study examined the relationships between IT creativity and the antecedents using the data collected
from college students.
Table 2. Summary of Hypothesis Tests

Hypothesis
H1: IT Infrastructure � IT Creativity
H2: Education � IT Creativity
H3: Diversity � IT Creativity
H4: Culture � IT Creativity

Supported
Yes
Yes
Yes
Yes

* indicates p < 0.05; ** indicates p < 0.005

 (t-Value)
0.11 (2.03)**
0.96 (6.75)**
0.30 (4.84)**
0.37 (3.09)*

The factors we examined were education, diversity, culture, and IT infrastructure. The findings of this study
complement previous studies on the topic and revealed interesting information. All the factors are
significantly associated with IT creativity, but the magnitudes of their effect range from small to large (See
Table 2). The large effect of education indicates that education has a profound influence on IT creativity.
This finding supports the results of previous studies in creativity theory in economic geography, indicating
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that educated and talented people are the major driver of creativity (Florida, 2002b; Hansen et al.; 2005;
Kloudova and Chwaszcz, 2012). This finding also supports IT creativity studies with knowledge and
individual cognitive factors in IS research (Muller and Ulrich, 2013).
The significant association of diversity and culture with IT creativity confirms that openness and tolerance
to people with diverse demographic and functional backgrounds, and the norms governing the region and
nation are the key determinant of IT creativity (Cooper, 2000; Hansen et al.; 2005). The interesting finding
is the relatively smaller effect size of the culture-IT creativity association than expected. The discrepancy
may originate from the multifaceted characteristics of the culture. Individualistic and collectivistic cultures
impact creativity in different ways (Erez and Nouri, 2010). IT creativity might be more affected by
modernization than the culture (Khaleefa et al., 1997). When the influence of individualistic and
collectivistic cultures is analyzed separately, a better interpretation of the phenomenon would be obtainable.
In addition, the research on the two strands of culture with the different measures of creativity- novelty and
usefulness (Paletz and Peng, 2008; Shao et al. 2019)- will contribute to a better understanding of culture on
IT creativity.
The most interesting finding is the IT infrastructure. It is significantly associated with IT creativity, but this
study found that IT infrastructure did not have as large an effect as expected, based on the weight given to
it by creativity literature. IT infrastructure seems to be broad because IT infrastructure is an IT foundation
of a region and nation. In fact, creativity studies have considered technology, not just information
technology only. In IS, a specific type of IT directly supporting idea generation and creativity, such as
creativity support systems (CSS) and decision support systems (DSS), are examined on IT creativity
(Olszak and Kisielnicki, 2016). In this way, the role of IT on IT creativity can be better explained.
This study has limitations with data collection. The sample subjects are college students, and the research
model was assessed based the students’ perceptions. Although this fact may not adversely affect this study’s
findings, there is no question that the results of this study could be enhanced by collecting data from the
subjects in IS fields or more diverse populations.
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