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Abstract

Purpose — In the current business environment, no organization is assured of survival without continuous
innovation. Employees’ innovative behavior is critical to enhance the innovation of an organization. While
most literature on innovative behavior has focused on employees in the private sector, the purpose of this
paper is to explore the factors that affect innovative behaviors in the government sector. In particular,
it examines how proactivity, leader-member exchange (LMX), and climate for innovation affect employees’
innovative behavior in the Korean government sector, which is generally characterized as highly hierarchical,
structured, and formalized.

Design/methodology/approach — The authors selected a sample of government employees in the Ministry
of Education in Korea. Through the researchers’ contacts, ten government agencies agreed to recruit their
employees to participate in the study. Data from 1,011 respondents were analyzed in two steps using
structural equation modeling. First, to examine the construct validity of the measures, the authors examined
the measurement model using the confirmatory factor analysis. Second, the interrelationships among the four
variables were assessed. The hypothesized structural model was examined and compared to several
alternative models to explore the best model fit to the data. The authors then examined the regression
coefficients to determine the hypothesized relationships in the final structured model.

Findings — The results revealed the following: proactivity and climate for innovation had positive
relationships with innovative behavior; LMX had a positive relationship with proactivity although it did not
have a direct relationship with innovative behavior; and organizational climate for innovation did not ensure
proactivity of employees.

Originality/value — The antecedents included in this research have been studied in relation to innovative
behavior in several studies, but studies have called for further study. Few studies have examined
innovative behavior in the public sector and they have examined innovation in the public sector which has
mostly been focused on environmental factors surrounding government organizations or policy choices of
government leaders while ignoring the individual traits of public workers, relational dynamics among people,
and the cultural aspects of the organizations. This study investigated the interrelationships among the
antecedents in the process of impacting innovative behavior in the public sector in Korea. In addition,
little research has examined the antecedents of innovative behavior together. This study expands our
knowledge of the roles and interrelationships of proactivity, LMX, and organizational climate for innovation
as they relate to innovative behavior.

Keywords LMX, Proactivity, Innovative behaviour, Climate for innovation, Government sector
Paper type Research paper

Introduction

In the current business environment, no organization is assured of survival without
continuous innovation. Innovation has been identified as an imperative for prosperity,
particularly in the rapidly changing and uncertain world of business. Repeating past
successes is insufficient for maintaining sustainable competitiveness. To provide products
and services that exceed customers’ expectations and needs, employees must devote
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themselves to innovation by generating new ideas and experimenting without the fear of
failure (De Jong and Den Hartog, 2007; Yesil and Sozbilir, 2013; Zhang et al., 2012).

Organizations in the public sector like federal or state governments are not exempt from
the current climate where innovation is critical for survival, but until quite recently, the
public sector has not faced much pressure to innovate. Since the public sector has been a
monopolistic provider of goods and services, people in the public sector have traditionally
had little incentive to innovate (Kamarck, 2004; Parker and Bradley, 2000). However, in the
past decade, governments around the world have been confronted with a strong demand for
innovation and been heavily pressured to work more efficiently and effectively like the
private sector organizations. Facing these new demands, governments have attempted to
find ways to be more innovative such as hiring civilians, renovating operation systems,
or selling government property programs (Newman et al,, 2001).

Innovation has also become a hot topic in higher education. Since it is evident that
traditional education methods are far less effective in developing talented employees who
contribute to modern society characterized by rapid change and uncertainty, colleges and
universities need to transform the methods and content of their education programs
(Lundvall, 2008). For innovation in higher education institutions, Al-Husseini and
Elbeltagi (2016) urged educators to train a new type of leadership that encourages people
to promote their organizations and to exceed performance expectations.

Despite the increasing demand for innovation in the public sector organizations, some of
the distinctive characteristics of government sector organizations may inhibit employees
from experimenting with innovative ideas. These characteristics include the hierarchical
structure, reliance on strict rules and procedures, avoiding risk, and formalization of work
and decision making (Parker and Bradley, 2000). Government sector organizations are
known to have a hierarchical structure which can lead to a perceived inertia of governments
that fail to adopt new trends and techniques in changing environments (Cameron and
Quinn, 2006). In addition, since these organizations are often risk averse, they tend to follow
past practices rather than experiment with new ideas (Verhoest et al, 2007). Another
characteristic of the public sector is a higher level of rigid formalization that relies heavily
on rules, procedures, and regulations, which might prevent workers from exercising
discretion to change the way they perform their duties (Fernandez and Moldogaziev, 2012,
Parker and Bradley, 2000). Thus, researchers need to pay special attention to the
government sector when studying innovation in organizations.

Demand for innovation within the government sector has increased as enlightened
citizens no longer allow government agencies to remain unchanged. Moreover, the recent
political scandal in South Korea (Korea hereafter) resulting in impeaching the president has
increased pressure to address the customary ills and adopt innovation within both the
government and public sectors. Innovation and change have emerged as a mantra that
government agencies can no longer ignore. However, government agencies in Korea remain
highly structured and formalized as evidenced by the large number of standardized
procedures, multiple levels, and an emphasis on rule reinforcement. Employees in these
agencies rarely have incentives to implement new and innovative ideas to change current
practices (Kim and Lee, 2009). In addition, external and internal stakeholders put pressure
on these government agencies to maintain their traditional systematic attributes to sustain
operations, creating considerable tension between the public’s severe demand for innovation
and the traditional stakeholders’ desire to maintain the status quo. A key to successful
innovation is determining how to overcome the systematic attributes of government agency
centralization, lack of transparency, rigidity, and low competitiveness (O'Byrne et al., 2014).
This challenge is the primary motivation for our study.

This study explores innovation in the government sector in Korea. Innovation cannot be
successful without the cooperation of individual workers in the government sector.
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Organizational performance is a product of the behaviors of individuals and the
interactions among the behaviors. Innovative behavior can enhance performance by
deviating from organizational inertia and attempting to create and apply new ideas to
perform their duties (Janssen, 2000; Kleysen and Street, 2001; Xerri and Brunetto, 2013).
Since innovative behavior has been identified as beneficial for organizational performance
(Janssen, 2000; Janssen ef al., 2004), many studies have examined the factors that influence
innovative behavior. For example, they have focused on individual characteristics such as
problem-solving styles (Scott and Bruce, 1994), self-efficacy (Axtell et al, 2006;
Carmeli and Schaubroeck, 2007; Li and Wu, 2011), personality (George and Zhou, 2001,
Liand Wu, 2011; Yesil and Sozbilir, 2013), relational characteristics such as team-member
exchange and leader-member exchange (LMX) (Basu and Green, 1997; Jaussi and
Dionne, 2003; Scott and Bruce, 1994), organizational characteristics such as a climate for
innovation (Scott and Bruce, 1994), and organizational resources (Spreitzer, 1995;
Choi, 2004; Madjar, 2008). As Woodman and Schoenfeldt (1990) purported, we can argue
that innovative behavior is based on the interaction of those antecedents at the individual,
relational, and organizational levels.

Employees’ innovative behavior is critical to enhance innovation in the government
sector in Korea (Kim et al, 2008). However, most previous literature on innovative
behavior has focused on employees in the private sector (Kim ef al, 2008). Theories
and methods used to study organizational behavior have rarely been applied to public and
government organizations. The few studies that have examined innovation in the public
sector have focused on environmental factors surrounding government organizations
(Fishenden and Thompson, 2013; Patanakul and Pinto, 2014) or policy choices of
government leaders (Keller and Block, 2013), whereas they have ignored the individual
traits of public workers, relational dynamics among people, and the cultural aspects
of the organizations.

This study examines the factors that may affect innovative behavior in the Korean
Government sector including climate for innovation, LMX, proactivity, and innovative
behavior in the government sector of Korea. Organizational climate affects the way
individuals perceive the personal impact of their work environment on themselves
(Glisson and James, 2002). Organizational climate for innovation represents an
organization’s openness to change and its provision of resources for innovation
(Sarros et al., 2008). The other constructs used in this study are defined as follows: LMX
refers to a dyadic relationship between the leader and followers (Graen and Uhl-Bien, 1995;
Zhang et al., 2012). Proactive behavior refers to anticipatory action that employees take to
impact themselves and/or their environments (Grant and Ashford, 2008). Additionally,
in this study, innovative behavior of employees refers to the intentional creation,
introduction, dissemination, and application of new ideas within a work role, group, or
organization (Agarwal et al, 2012; Parzefall et al, 2008; Yuan and Woodman, 2010).
This concept embraces not only the creation of new ideas but also the organization’s
proactive activities such as advertising and implementing good ideas within the
organization (Scott and Bruce, 1994).

This study also aims to find common features of governmental organizations that are
different from private organizations in pursuing innovation. To achieve the purposes,
we organize the paper as follows. First, we review previous literature that has examined the
key constructs of this paper. Although the context of our focus is governmental organizations
in Korea, our review covers a wide range of contexts to find consistent relationships among
the constructs. Second, based on the literature review, we propose a research model with five
hypotheses. Third, we report the results of the tests of the hypotheses using structural
equation modeling (SEM). Finally, after summarizing the key findings of the study, we discuss
the implications of the results for theory and practice in management.
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Literature review and hypotheses

Innovative behavior

Innovative behavior is described as a process in which new ideas are generated, created,
developed, applied, promoted, realized, and modified by employees to benefit their role
performance within the organization (Thurlings et al, 2015). Role performance is an important
capability of human capital for organizational competitiveness because employees are the
agents who initiate and implement innovation (Hsu ef al, 2011; Yuan and Woodman, 2010).
It has been seen as a type of behavior of individual workers that enhances organizational
performance with increased efficiency and effectiveness (Kleysen and Street, 2001; Xerri and
Brunetto, 2013). By deviating from organizational inertia, innovative workers attempt to
create and apply new ideas to perform their duties (Janssen, 2000).

Parzefall et al’s (2008) comprehensive literature review concluded that innovative work
behavior requires the willingness and ability to take risks and seek innovation. The ability
to be innovative includes cognitive intellect, task-specific knowledge, and an understanding
of how to develop innovativeness. It also includes the inclination to accept the possibility of
failing because innovation inevitably involves risk (Parzefall et al, 2008).

Innovative behavior has been recognized as a type of out-role behavior because
innovation is above and beyond the required responsibilities in a job description.
Performance appraisals to determine pay increases, and promotions focus mainly on how
well an employee performs within the pre-specified standards established with existing
work processes and responsibilities rather than on how innovative employees are. Given
that the incentive for individuals to voluntarily engage in innovative activities is low,
it is important to understand how managers can encourage and motivate employees to be
innovative. As the significance of innovation for competitiveness and survival of
organizations increases, innovative behavior and discovering its antecedents have recently
been topics of high interest among researchers (Yuan and Woodman, 2010).

Climate for innovation and innovative behavior

Organizational climate matters for innovation since organizations create the overall
context in which employees perform their work. The perception of having an
organizational climate that allows for innovation has been identified as a critical
antecedent of innovative behavior because it signals the expectations and potential
outcomes of the innovative behavior (Scott and Bruce, 1994). The organizational climate is
a factor that affects individual behavior by influencing employees to develop an optimistic
or pessimistic forecast about the outcomes of their behavior (Yuan and Woodman, 2010).
As Yuan and Woodman (2010) discovered, the expectation of the potential outcomes of
innovative behavior determines whether employees are willing to engage in innovative
behavior. Consistent with the Vroom’s (1982) expectancy theory, employees are willing to
engage in innovation when they believe that the consequences of their behavior produce
significant benefits for them. Thus, if an organization is uncooperative or indifferent about
innovation, employees are not likely to be motivated to take risks.

An organizational climate for psychological safety is another factor for employee
innovativeness (Parzefall ef al, 2008). Psychological safety refers to a shared belief that it is
safe to take risks in an organization without fear of negative consequences if they fail
(Edmondson, 1999). Employees will not experiment with new ideas if there is a possibility
that any failure of innovative experimentation will be punished. In such an atmosphere,
the proactive inclination and voluntarism of employees would be restrained and their
attitudes toward their jobs would be passive.

It is within an organization’s supportive climate for innovation that individual and
relational factors have an impact on employees’ innovative behavior. Once a creative idea is
presented, innovative employees will try to increase the likelihood of the realization of the
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idea by disseminating, applying, and implementing the idea throughout the organization if
they are encouraged or rewarded to do so. The leader’s role is critical to create an
environment that supports creativity and innovation (Rigolizzo and Amabile, 2015). Leaders
can establish a policy that encourages employees to present their innovative ideas by
recognizing and rewarding the ideas even when those ideas turn out to be failures.

The type of organizational climate is also a critical prerequisite for sharing ideas
throughout an organization (Ardichvili ef al, 2003; Bock et al., 2005). A cooperative climate
strengthens owners’ belief that their benevolence will be reciprocated or rewarded later
(Reagans and McEvily, 2003). Barua et al (1997) asserted that trust that creates an
idea-sharing relationship is embedded in the organizational culture and it improves a sense
of reciprocity. Ideas shared with others could contribute to organizational innovation when
the idea is successfully implemented through innovative behaviors (Shalley et al, 2004):

Hi. A perceived work climate for innovation is positively related to an employee’s
innovative behavior.

LMX and innovative behavior

The relationship with leaders and group members is another factor related to innovation.
By integrating a set of proven antecedents with innovative behaviors, Scott and Bruce (1994)
contended that personal characteristics that promote innovation are not sufficient to produce
innovative behavior. Even individuals with a strong propensity for innovation are likely to be
frustrated and abandon their innovative ideas when they are rejected or unsupported by their
leaders or peers. They also contended that leadership and work-group relations are critical
factors in addition to personal characteristics to accomplish innovation. Relationships that
promote the ability to share ideas without fear of being rejected or having the ideas stolen are
formed through a sense of trust that their efforts will be reciprocated. The norm of reciprocity
leads individuals to establish relations only with those who can be trusted (Gouldner, 1960).

Existing studies on LMX, which conceptualizes the way a leader and a follower build a
dyadic relationship, have focused on the relationship that a leader has with one follower and
differentiates it from the relationships with other followers (Fisk and Friesen, 2012,
Henderson et al., 2009). LMX literature has classified relationships between the leader and
followers into high-quality and low-quality relationships. A high-quality relationship refers
to an interactional relationship based on trust, respect, loyalty, and mutual obligation, while
a low-quality relationship refers to a transactional exchange based on an employment
contract (Graen and Uhl-Bien, 1995; Zhang et al., 2012). As Graen and Uhl-Bien (1995) noted,
a high-quality relationship builds a strong partnership where individual partners are willing
to accept extra roles to achieve mutual interest. Therefore, each partner in a high-quality
relationship tends to look for a way to proactively help accomplish higher level goals
beyond his or her own duties.

Employees who have high-quality relationships with their leaders are likely to be
awarded a high level of autonomy by the leaders so they can experiment with innovative
ideas more easily using their own discretion compared to their counterparts who
have low-quality relationships (Parzefall et al, 2008). These high-quality relationships would
be destroyed if trust were lost. Employees who have built strong trust relationships with
their leaders are likely to generate and propose new ideas more actively so the leaders will
tend to retain trust in their abilities, dedication, and commitment to the work. Thus,
proactive and innovative behaviors can be observed more often in high-quality relationships
than in low-quality relationships.

Analyzing data collected from a high-tech company in Germany, Volmer et al. (2012)
found that LMX is positively related to creative job involvement. This relationship was
stronger when there was a high level of job autonomy. With respect to the relationship
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between LMX and job autonomy, Graves and Luciano (2013) used a data set from 283 US
workers to confirm the facilitating effects of LMX to raise the self-determination
of employees. This result implies that a high-quality leader-member relationship facilitates
employees’ autonomous motivation since leaders with this type of relationship tend to trust
the abilities of their subordinates and allow more autonomy than those with lower-quality
relationships with their subordinates. Trusted employees feel that they have a psychological
safety net and autonomy, both of which are essential elements for performing innovative
behaviors without the fear of consequences. This leads to the following hypothesis:

H2. Perceived LMX quality is positively related to an employee’s innovative behavior.

Climate for innovation and proactivity

Innovation would not take place without freedom. Innovative behaviors are incompatible
with an environment where conventional management practices prevail such as top-down
decision making, tight control from management, and a precise definition of tasks based on
narrow job designs. To increase innovativeness, employee behaviors should not be tightly
controlled or restricted, but employees should be given autonomy to change how their tasks
are done, develop their own solutions for the problems they face, and apply innovative ideas
to actual work processes without any obstruction.

In an organizational climate that abhors mistakes, employees tend not to seek innovation
because it inevitably brings risks and changes (Yuan and Woodman, 2010). People who
desire the status quo tend to be pessimistic about or resist innovative changes. They tend
not to initiate innovative ideas or actions, so it is challenging for managers to handle those
employees and motivate them to change their attitudes.

Crant (2000) synthesized the findings of existing studies and contended that leaders
who champion innovation encourage employees to promote their innovative ideas and to
improve performance beyond their formal job requirements. Parker ef al. (2006) also found
that environmental factors such as job autonomy and coworker trust were associated
with proactive behavior through flexible role orientation in their research in the UK.
These examples from literature confirm the relationship between work climate and
employees’ proactivity:

H3. A perceived work climate for innovation is positively related to an employee’s
proactivity.

LMX and proactivity

Leaders play a critical role in supporting employees’ innovative behavior (Zhang et al, 2012).
According to the job-demand resource theory, support from organizations and leaders can
motivate employees to better engage in their jobs by stimulating voluntary efforts to work
(Agarwal et al,, 2012). This stimulus, in turn, fosters employees’ innovative behavior resulting
in desirable performance.

The leader-member relationship is associated with proactivity. Li ef al. (2010) contended
that proactive employees tend to seek social exchanges with their supervisors more
frequently to discuss and learn how to avoid potential problems and identify opportunities
to improve their work situations. LMX is also recognized as a predictor of attitudinal
variables (Janssen and Van Yperen, 2004). A meta-analytic study paid attention to
the effects of LMX on employees’ behavior that aims to bring about change without the
supervisor’s direction (Chiaburu ef al, 2014). They found that a positive relationship
between the supervisor and employee tends to increase mutual trust, respect, and obligation
(Janssen and Van Yperen, 2004). Employees who are trusted by their supervisors and are
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given autonomy and power look for opportunities and take action to change their situations
more actively without concrete direction from above.

Burris et al. (2008) also suggested that LMX raises employees’ motivation to improve
their work environment. Employees who feel strong support from their supervisors tend to
perceive an obligation to reciprocate what they received. In contrast, when the relationship
with their supervisor is poor, employees tend to invest less energy in improving their
performance because the poor relationship reduces their emotional attachment with the
organization. Chiaburu ef @l (2014) also indicated that the effect of LMX on proactivity is
stronger in a collectivistic culture than an individual one. In a collectivistic culture,
employees tend to feel obliged to reciprocate because they are interested in a harmonious
relationship and social exchange:

H4. Perceived LMX quality is positively related to an employee’s proactivity.

Proactivity and innovative behavior

Individual characteristics such as proactivity can be considered a direct variable for
innovative behavior. Proactivity has been identified as a desired quality for many jobs that
require innovation (Janssen and Van Yperen, 2004; Zhang et al.,, 2012). Proactivity refers to
the enduring behavioral tendency to take action to influence the person’s environment
(Bateman and Crant, 1993; Zhang et al, 2012). Proactive behavior is stimulated by the need
to manipulate and control the person’s environment (Bateman and Crant, 1993). Such a
disposition to change the environment is highly associated with innovative behavior.
Innovation would not be possible with passive employees who always behave as directed.
In traditional organizations with a strong and rigid hierarchy, employees are not usually
expected to be proactive. However, there is increasing demand for proactivity in today’s
organizations because of the rapid changes and uncertainty in the current business
environment. To be innovative, employees need to generate better ideas and solutions by
themselves without any external pressure (Zhang et al, 2012).

Previous studies have also demonstrated a positive relationship between employees’
proactivity and their innovative behavior. For example, Bateman and Crant (1993) found
that individual proactivity is positively associated with changes in their study on MBA
students. Kim ef al. (2009) also showed a positive association between proactivity and idea
generation. In Seibert ef al’s (2001) study, proactive employees received higher ratings from
their supervisors on their innovativeness. Because proactive employees tend to take
initiative and action to change their environment, they are likely to try to find better ways to
change or improve the status quo and pursue implementation of their ideas. Therefore,
we predict a positive relationship between proactivity and innovative behavior:

Hb5. Proactivity is positively related to innovative behavior.
Our research model that integrates the above hypotheses is illustrated in Figure 1.

Hi(+)
Climate for ‘
. . H3(+)
Innovation .
- Innovative
; Proactivity Behavi
y H5(+) ehavior
/Ha(+)

H2(+)

Proactivity,
LMX, and
climate for
innovation

Figure 1.
Hypothesized research
model of the study
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Methods

Participants and procedure

The participants in this study were government officials in the Ministry of Education in
Korea. Numerous reports have identified the need to enhance innovation in the Ministry of
Education in Korea (Ju and Cho, 2011); thus, we targeted Ministry of Education officials to
understand how to encourage innovative behavior. We contacted human resource managers
in the organizations under the Ministry of Education selected through convenience
sampling and elicited their sponsorship of the current study. Once they agreed to participate
in the study, they distributed the paper-and-pencil study questionnaires to the employees
they had recruited. The completed questionnaires were sent back to the researchers. A total
of ten government agencies agreed to participate in the study. Among the 1,400
questionnaires sent out, a total of 1,166 questionnaires were returned to the researchers
(response rate of 83.3 percent). Although there was no incentive or pressure on
the participants, the response rate was quite high, which is not uncommon in studies on the
Korean government agencies once the managers agree to sponsor a study (cf. 80.1 percent in
Kim, 2009; 80.0 percent in Lee et al, 2010). Incomplete questionnaires reduced the usable
responses to 1,011.

The average age of the respondents was 38.84, with an average total duration of
12.71 years of service. Of the participants, 48.3 percent were male and 50.2 percent were
female. In Korea, government officials are arranged in a nine-tiered system ranging from
grade 1 for assistant ministers to grade 9 for the newest and lowest level employees.
The participants’ level included 136 (13.5 percent) with a grade 9 level, 230 (22.7 percent)
with a grade 8 level, 397 (39.3 percent) with a grade 7 level, 185 (18.3 percent) with a grade
6 level, 25 (2.5 percent) with a grade 5 level, and 38 (3.7 percent) with other.

Measures

The questionnaire included measures for innovative behavior, climate for innovation, LMX,
and proactivity. All of the measures had previously been validated and utilized in earlier
empirical research. Surveys were translated from English and administered in Korean.
To ensure consistency of the translation, the translated Korean versions were reviewed by
two Korean university professors in the fields of business and social science, and then back
translated into English by two bilingual native English speakers who held graduate degrees
in business and social science. All of the measures incorporated a five-point Likert type scale
(1: strongly disagree to 5: strongly agree).

Innovative behavior. To measure innovative behavior, we utilized six items developed by
Scott and Bruce (1994). Examples of the items include, “I search out new technologies,
processes, techniques and/or product ideas,” and “I generate creative ideas.” Cronbach’s a
on this scale in Scott and Bruce’s (1994) study was 0.89. In this study, Cronbach’s a was 0.90.

Clhimate for immovation. Climate for innovation was measured based on the scale
developed by Scott and Bruce (1994). The scale had two factors: support for innovation,
assessing how much individuals viewed the organization as open to change, supportive of
new ideas from members, and tolerant of member diversity; and resource supply, measuring
how much individuals viewed the organization as open to change, supportive of new ideas
from members, tolerant of member diversity, and resource supply measuring the degree to
which resources were perceived as adequate in the organization (Scott and Bruce, 1994).
This study used six items based on the Kim and Yoo’s (2012) questionnaire which included
three items with the highest loadings per factor for their study on Korean employees.
An example of the items measuring support for innovation is, “This place seems to be more
concerned with the status quo than with change (reverse).” An example measuring resource
supply is, “There are adequate resources devoted to innovation in this organization.”
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The Cronbach’s as for each subscale in Scott and Bruce’s (1994) study were 092 and
0.77, respectively. In the current study, Cronbach’s « for the support for innovation subscale
was 0.71 and for the resource supply subscale, it was 0.84.

LMX. LMX was measured using the seven items from the LMX-7 scale (Graen and
Uhl-Bien, 1995). The scale assesses various aspects of working relationships between
supervisors and subordinates including effectiveness of the relationships, understanding of
job problems and needs, recognition of potential, and willingness to support. Cronbach’s as
have been consistently reported in the 0.80-0.90 range, indicating that it is sufficiently reliable
(Graen and Uhl-Bien, 1995). Examples of the items include, “My leader recognizes my potential
well,” and “I have enough confidence in my leader that I would defend and justify his/her
decision if he/she were not present to do so.” Cronbach’s « in this study was 0.87.

Proactivity. We used the ten-item version (Seibert et al., 1999) of the proactive personality
measure originally developed by Bateman and Crant (1993). Seibert et al (1999) created a
shortened version of the scale by selecting the ten items with the highest average factor
loadings reported by Bateman and Crant (1993). An example item is, “I am constantly on the
lookout for new ways to improve my life.” Crobach’s a in the shortened version was 0.86
(Seibert et al., 1999). Cronbach’s « in this study was 0.85.

Assessment of common method variance (CMV)

Since a number of the subjective measures used in this study were gathered from the same
source in the same questionnaire, we introduced Harman’s one-factor test to address
potential risks for CMV. Podsakoff and Organ (1986) suggested that a single factor would
emerge from a factor analysis or one general factor would account for most of the
covariance in the independent and criterion variables if CMV was a serious problem.
All four variables were entered into an exploratory factor analysis with a principle axis
factoring analysis, extracting seven factors, with factor 1 accounting for only 28.76 percent
of the variance. The results indicated that no single factor emerged and no one general
factor accounted for the majority of the covariance among the latent factors. Therefore,
CMV was unlikely to be a serious issue in this study.

Analyses

To test the hypotheses, we adopted SEM, which enables researchers to examine the
estimation of multiple and interrelated dependence relationships with the ability to
represent unobserved concepts in these relationships and account for measurement errors in
the estimation process (Hair ef al, 1995). SEM was the appropriate method for this research
because it allowed the researchers to examine the hypothesized model with the interrelated
relationships among climate for innovation, LMX, proactivity, and innovative behavior.
In addition, all four main variables in this research were latent variables which were
estimated by observable variables.

This study followed a two-step approach to SEM (Anderson and Gerbing, 1988). First, to
examine the construct validity of the measures, we examined our measurement model using
the confirmatory factor analysis (CFA). The fit indices of the hypothesized measurement
model were compared with those of three alternative measurement models. In the second
step, the interrelationships among the four variables were assessed. The hypothesized
structural model was examined and compared using two alternative models to explore
the best model fit to the data. We then examined the regression coefficients to determine the
hypothesized relationships in the final structured model.

To evaluate the fit of the proposed models, this study employed the following indices: >
goodness of fit to degrees of freedom ratio, the incremental fit index (IFI), the Tucker-Lewis
index (TLI), the comparative fit index (CFI), the normed fit index (NFI), and the root mean
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Table I.
Descriptive statistics

square error of approximation (RMSEA). It would be considered a good fit with an IFT, TLI,
CFI, and NFT of 0.90 or higher, RMSEA values no higher than 0.08, and a »* goodness of it to
degrees of freedom ratio no greater than 3 (Bollen, 1989; Browne and Cudeck, 1992; Hu and
Bentler, 1998; Kline, 2005). The AMOS 16.0 program was used to conduct the SEM analyses.

We also adopted bootstrapping techniques to further examine the indirect effects of
proactivity in the relationships among LMX, climate for innovation and innovative behavior
which were included in the hypothesized model. The bootstrapping approach was chosen
because it allowed the researchers to examine the indirect effects with no assumptions about
the shape of the distributions of the variables or the sampling distribution of the statistics
(Efron and Tibshirani, 1993; Preacher and Hayes, 2004). Relevant studies have also reported
that the bootstrapping procedure outperforms other approaches for examining the indirect
effects of relationships (Hayes, 2009; Preacher and Hayes, 2008). We used the AMOS
16.0 program to conduct the bootstrapping analysis.

Results

The means, standard deviations, Cronbach’s as, and correlations of the variables in this
study are presented in Table I. The Cronbach’s as of all of the measures were between 0.74
and 0.90. While the Cronbach’s as of climate for innovation were relatively low (0.74), they
were still within the realistically expected ranges ( > 0.70, Kline, 2005). All of the correlations
between the variables were significant at p < 0.01. The correlation analyses indicated that
bivariate multicollinearity was not a problem in this study because all correlation
coefficients were below 0.70 (Tabachnick and Fidell, 1996).

We also checked the skewness and kurtosis of the data. The results showed that skewness
ranged from —0.50 to 0.24 and kurtosis ranged from —0.37 to 0.58, which were in an acceptable
range between —2 and 2, in order to prove normal distribution (Hair ef al, 1995). Therefore,
we determined that there would be no issues to assume a normal distribution of the data.

CFAs

A series of CFAs were conducted to examine the discriminant and convergent validity of
the measures. Several fit indices were chosen to compare the four measurement models:
a one-factor model, a three-factor model, and a four-factor model. As shown in Table II,
the CFA results indicated that the four-factor model provided a more adequate fit.

Variables Means SD 1 2 3 4
1. Climate for innovation 290 048 0.74)

2. Leader-member exchange (LMX) 3.36 0.56 0.31%* 0.87)

3. Proactivity 333 0.51 0.10%* 0.41%* (0.85)

4. Innovative behavior 3.10 0.66 0.14%* 0.35%* 0.64%* 0.90)

Notes: 7n=1,011. Scale reliabilities are shown in parentheses along the diagonal. *¥*p < 0.01

Table II.
Fit indices of the
measurement models

Models df Ve IFI TLI CFI NFI RMSEA
One-factor model® 375 4,842.44 0.66 0.63 0.66 0.64 0.11
Three-factor model” 373 2,148.98 0.86 0.85 0.86 0.84 0.07
Four-factor model® 367 1,524.78 091 0.90 091 091 0.06

Notes: *Equating LMX, climate for innovation, proactivity, innovative behavior; Pequating LMX and climate
for innovation; °LMX, climate for innovation, proactivity, innovative behavior
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All of the fit indices of the four-factor model were at or above 0.90, and the RMSEA was
the smallest (0.06). Therefore, we concluded that the four-factor model fit the data better
for the sample, indicating the distinctiveness of the four-construct measure in the study.
The factor loadings of all items in the four-factor model ranged from 0.72 to 2.23 and were
statistically significant (p < 0.001), suggesting that the convergent validity of all
measures was reasonable for the sample in this study.

We additionally examined the average variance extracted (AVE) to further establish the
discriminant and convergent validity. AVE is the average amount of the shared or common
variance in a latent variable (Fornell and Larcker, 1981). The AVE statistics in our study
were 0.61, 052, 0.55, and 053 (innovative behavior, climate for innovation, LMX, and
proactivity, respectively). The results were all above 0.50, indicating adequate discriminant
and convergent validity (Fornell and Larcker, 1981).

Estimation of the hypothesized structural model

SEM analyses were conducted to compute the overall fit and parameter estimates of the
hypothesized model. To select the best model for the data, we compared the hypothesized
model with the two plausible alternative models. The first alternative model (A1) had only
direct effects on innovative behavior, with no indirect effects through proactivity.
The second alternative model (A2) had only indirect effects of proactivity with no direct
effects on innovative behavior.

As Table III shows, the hypothesized model revealed 4* (361) =126258 (p < 0.01),
IF1=093, TLI=092, CFI=0.93, NFI=0.91, and RMSEA =0.05 with factor loadings
between —0.09 and 0.80. All of the goodness-of-fit statistics were higher than 0.90 and the
RMSEAs were smaller than 0.08, indicating that the hypothesized model provided a good fit
to the data (Bollen, 1989; Browne and Cudeck, 1992; Hu and Bentler, 1998; Kline, 2005).
A 4* goodness of fit to degrees of freedom ratio for the hypothesized model was 3.50.
Although it exceeded 3, which was the desired threshold (Hair et al, 1995), 5° relevant fit
indices are known to be sensitive to large sample sizes (Byrne, 2001). Therefore,
we performed a holistic fit evaluation and determined that the hypothesized model was a
reasonable model fit.

Additionally, we compared the results of the hypothesized model with the two alternative
models to assess the suitability of the hypothesized model. As Table III shows, the two
alternative models also provided a reasonable fit. However, alternative models 1 and 2 had
slightly lower fit indices compared to the hypothesized model. The 7 difference statistics also
indicated that alternative model 1 (A =134.28, Adf = 2), and alternative model 2 (A =15.55,
Adf = 2) did not lead to a significantly better fit than the hypothesized model. Based on these
results and theoretical considerations of the relationships among the variables, we concluded
that the hypothesized structural model provided the best representation of the data.

Tests of the hypotheses

To test the hypotheses, we first examined the regression coefficients in the final structured
model. The parameter estimates and results of the significant tests for the hypotheses are
summarized in Table IV. The parameter estimates in the measurement model are also

Model df 7 IFI TLI CFI RMSEA Adf AY
Hypothesized 361 1,262.58 093 092 093 0.050 -
Alternative 1 363 1,396.86 092 091 092 0.053 134.28

2
Alternative 2 363 1,278.13 092 091 0.92 0.051 2 15.55
Alternative 3 362 1,262.90 0.93 0.92 0.93 0.051 1 103.92

Proactivity,
LMX, and
climate for
innovation

Table III.
Fit indices for the
hypothesized and
alternative models
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Table IV.
Path estimates in the
final structural model

provided in Table V. As expected, climate for innovation was found to be significantly and
positively associated with innovative behavior (= 0.14, p < 0.01). LMX was also found to
be significantly related to proactivity (= 0.40, p < 0.001), and proactivity was significantly
related to innovative behavior (4= 0.72, p < 0.001). However, there was no significant direct
impact of LMX on innovative behavior (= —0.04, p > 0.05). Climate for innovation and
proactivity were not significantly associated, contrary to our hypothesis (4= 0.03, p > 0.05).

Mediation test

To examine the specific indirect effects of the hypothesized model, we also conducted
bootstrapping analyses to examine the mediation effects. The indirect paths were included
in the hypothesized structural model and were also tested through the SEM for the overall
model. Cheung and Lau’s (2008) simulations revealed that bias-corrected (BC) confidence
intervals performed the best in testing the indirect effects. As Cheung and Lau recommended,
we resampled 1,000 times and used the BC method to produce 95 percent confidence intervals.
The bootstrapping results demonstrated that the indirect effect of LMX on innovative
behavior through proactivity was significant (4= 0.29 [0.21, 0.37], p < 0.01). Since there was
no significant direct effect of LMX on innovative behavior, we concluded that proactivity
fully mediated the relationships between LMX and innovative behavior. There was no

Paths Standardized SE t-values
Climate for innovation — Innovative behavior 0.14%* 0.38 3.02
LMX - Innovative behavior -0.04 0.09 -0.96
Climate for innovation — Proactivity 0.03 0.34 057
LMX — Proactivity 0.407%#* 0.10 7.65
Proactivity — Innovative behavior 0727 0.05 16.97

Notes: **p < 0.01; *¥p < 0.001

Table V.
Path estimates in the
measurement model

Parameter estimates Standardized Parameter estimates Standardized
Climate for Innovation — SI 0.36 Proactivity — P1 0.62
Climate for innovation — RS 0.81 Proactivity — P2 0.74
SI - CIl 0.39 Proactivity — P3 0.64
SI - CI2 0.63 Proactivity — P4 0.64
SI - CI3 0.81 Proactivity — P5 0.57
RS - Cl4 0.73 Proactivity — P6 0.46
RS — CI5 0.77 Proactivity — P7 0.53
RS — CI6 091 Proactivity — P8 0.62
LMX - L1 041 Proactivity — P9 0.52
LMX — L2 0.58 Proactivity — P10 0.54
LMX - L3 0.58 Innovative behavior — IB1 0.77
LMX - L4 0.82 Innovative behavior — IB2 0.83
LMX — L5 0.79 Innovative behavior — IB3 0.79
LMX - L6 0.82 Innovative behavior — IB4 0.69
LMX — L7 0.71 Innovative behavior — IB5 0.78
Innovative behavior — IB6 0.76

Notes: SI (support for innovation) and RS (resource supply) are indicators of climate for innovation. CI1, CI2,
and CI3 are indicators of SI, and CI4, CI5, and CI6 are indicators of RS. L1-L7 are indicators of LMX. P1-P10
are indicators of proactivity. IB1-IB6 are indicators of innovative behavior. The full items are provided under
the Appendix
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significant relationship between climate for innovation and proactivity, so the mediation
effect of proactivity on the relationships between climate for innovation and innovative
behavior was not examined.

Conclusion

Discussion

The aim of this study was to examine the impact of climate for innovation, LMX, and
proactivity on innovative behavior in regards to the interrelationships among the variables.
Our results confirmed that climate for innovation had a positive impact on employees’
innovative behavior. This result suggests that employees’ perception that their
organizations’ climate for innovation may encourage or motivate them to be engaged in
innovative behavior. This result is consistent with previous research emphasizing the role of
organizational climate in innovative behavior (e.g. Ardichvili et al, 2003; Bock et al., 2005).

This study also suggested a direct impact of employees’ proactivity on innovative
behavior in organizations. This finding confirmed the results from previous studies on the
positive association between employees’ proactivity and innovative behavior (e.g. Bateman
and Crant, 1993; Kim et al, 2009; Seibert et al, 2001). This finding also demonstrates that
proactive employees who are willing to manage and change their environments are more
willing to engage in activities to change the current procedures or suggest new ways for
improvement (Graen and Scandura, 1987; Janssen and Van Yperen, 2004).

This study revealed that LMX has a positive association with proactivity, and
proactivity has a positive relationship with innovative behavior. High LMX is based on
trust, respect, loyalty, and a mutual obligation between managers and employees
(Graen and Uhl-Bien, 1995; Zhang et al, 2012). Employees can be more proactive in
performing their jobs when they have more autonomy based on good relationships with
their supervisors. Increased proactivity, in turn, can encourage more innovative behavior.

Unlike our expectation, however, this study did not show a direct relationship between
LMX and innovative behavior. This result indicates that a strong connection with
supervisors may not always contribute to employees’ innovative behavior. Instead, as our
results reveal that strong LMX has an indirect effect on innovative behavior through
personal orientation such as proactivity. Among the factors at the three levels described in
Scott and Bruce’s (1994) study, both individual and organizational factors had direct effects
on innovative behaviors but the relational factor failed to do so. Our finding is consistent
with that of Liden ef al (2006) indicating that LMX does not produce main effects on
individual performance. Considering the nature of the public sector, leaders’ strong
relationships with subordinates based on mutual trust may not directly lead to employees’
motivation to engage in innovation and change. According to Cameron and Quinn (2006),
managers in hierarchical organizations such as government agencies are highly regarded
when they are good at maintaining the status quo while managers in organizations in a
rapidly changing and uncertain business environment are considered successful when they
work as innovators and entrepreneurs. Therefore, even with high LMX, the managers in
government agencies in this study may be less likely to focus on encouraging employees’
innovative behaviors than managers in private organizations.

This study also did not prove a significant relationship between climate for innovation
and proactivity. Instead, the study indicated that an organizational climate for innovation
plays an important role in employees’ innovative behavior since the results showed a direct
relationship with innovative behavior. Nevertheless, the results indicated that proactivity
was significantly influenced by relational factors such as LMX rather than the
organizational climate, and LMX indirectly affected innovative behavior through
proactivity, which is consistent with the findings of Zhang et al (2012).

Proactivity,
LMX, and
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Implications

The research findings in this study extend our knowledge of employees’ innovative
behavior in the government sector in several ways. This study examined the relationships
among climate for innovation, LMX, proactivity, and innovative behavior in the government
sector. The antecedents included in this research have been studied in relation to innovative
behavior in several studies, but they have called for further study (e.g. Li and Wu, 2011).
This study investigated the interrelationships among the antecedents in the process of
impacting innovative behavior. Although Woodman and Schoenfeldt (1990) argued that
innovative behavior is based on a complicated interaction between people and situations,
little research has examined the antecedents of innovative behavior together. This study
expands our knowledge of the roles and interrelationships of organizational climate for
innovation, LMX, and proactivity as they relate to innovative behavior.

This study also extends our knowledge of the factors affecting individual innovative
behavior in the government sector. Most studies on innovative behavior have only dealt
with organizations in the private sector (Kim et al, 2008). Government agencies in many
societies face the need to change and innovation. Likewise, government agencies in Korea
have attempted to respond to the considerable pressures to promote innovation due to the
rapid changes inside and outside of the country (Kim, 2006). However, government agencies
have been maintaining the status quo rather than pursuing change since it has been the
most common norm in these organizations (Cameron and Quinn, 2006). However,
the government sector no longer enjoys a high degree of stability and cannot avoid the wave
of change. This study examined some necessary conditions that must exist to encourage
employees to participate in the change process by increasing their innovative behavior.

The current study provides several implications for practice. First, this study suggests that
organizations in the government sector should encourage a climate for innovation to increase
innovative behavior. Scott and Bruce (1994) found that organizations with a strong climate for
innovation are open to change, supportive of new and different ideas, and willing to provide
resources for innovation. Therefore, government organizations need to increase the level of
climate for innovation by encouraging tolerance of diverse ideas and by providing necessary
resources such as equipment, facilities, and time for innovative ideas and implementation.

The second implication of the current study is that the leader-member relationship plays
an important role in employees’ innovative behavior by having a positive impact on their
proactivity. Organizations in the government sector should pay attention to establishing a
robust connection between managers and employees to increase employees’ proactivity.
Traditionally, the vertical relationship of command and control has been a prominent
characteristic of the public sector. The result of this study indicating that LMX affects
innovative behavior through proactivity demonstrates that the vertical relationship is still
critical but the nature of the relationship is quite different. Organizations can convey the
message of the important role of strong relationships between managers and employees for
innovation, and provide training sessions for managers to build positive relationships with
their employees. Managers’ efforts to build trust and offer autonomy in their relationships
with their employees will help employees become more proactive which, in turn,
will encourage them to behave innovatively.

The study results also demonstrate that individuals’ proactivity is critical for innovation in
the government sector. This finding highlights the importance of individuals’ proactivity in
many human resource practices. For example, organizations may want to consider the levels
of candidates’ proactivity during the hiring process. Leadership training can emphasize the
roles of managers to encourage and support proactive employees. Organizations can also
include employees’ proactivity as part of the evaluation criteria. By considering employees’
proactivity through various human resource activities, organizations can increase their
innovative behaviors in the government sector.
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Limitations and suggestions for future research

There are several limitations in this study. First, this study is based on self-reported data.
Although our CMV results indicated that the potential CMV effect is not a concern in the
present study, future research would be strengthened if the researchers collected data from
various sources such as from managers on their employees’ innovative behavior in addition
to self-reports to reduce potential bias.

A second shortcoming is the cross-sectional design of our research. Despite the
theory-driven approach, the results do not provide definitive proof of causality due to the
nature of the cross-sectional design. Therefore, future studies can utilize longitudinal or
experimental designs to examine the causal links of the variables tested in this study.

The current study is an initial attempt to investigate the interrelationships among the
study variables with a particular sample from employees in the government sector in Korea.
Further exploration on the relationships from different countries or other public organizations
will provide opportunities for us to compare the various results and expand our knowledge of
innovative behavior in the public sector.

We considered climate for innovation, LMX, and proactivity as the antecedents of
innovative behavior. Future studies may include other variables such as individual
characteristics (e.g. self-efficacy, hope, resiliency, psychological empowerment, feelings of
meaning at work, and intrinsic motivation) and leadership behaviors, organizational
context, or task characteristics to explain how such variables interactively affect innovative
behavior. More research is needed to offer a model where individual and contextual
resources interact in the relationship with innovative behavior in organizations.

We also suggest that further studies for innovation and innovative behavior examine
actual processes in managing public sector organizations. Concrete cases of success and
failure for innovation and change initiatives in non-profit organizations need to be explored
to identify facilitators and inhibitors of innovation. In addition, through future research,
desirable leadership attributes in the public sector that might contribute to successful
innovation can be identified and can be used for leadership development. Such studies will
provide organizational leaders with valuable advice for securing growth and survival in this
rapidly changing world with continuous innovation.
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Appendix. Survey items

Innovative behavior

IB1: I search out new technologies, processes, techniques and/or product ideas.
IB2: T generate creative ideas.

IB3: I promote and champion ideas to others.

IB4: I investigate and secure funds needed to implement new ideas.

IB5: I develop adequate plans and schedules for the implementation of new ideas.
IB6: I am innovative.

Climate for innovation

Support for innovation

CI1: the main function of members in this organization is to follow orders which come down through
channels.

CI2: around here, a person can get is a lot of trouble by being different.

CI3: this place seems to be more concerned with the status quo than with change (reverse).

Resource supply

Cl4: there are adequate resources devoted to innovation in this organization.

CI5: there is adequate time available to pursue creative ideas in my company.

CI6: this organization gives me free time to pursue creative ideas during the workday.

LMX

L1: T usually know how satisfied my leader is with what I do.

L2: my leader understands my job problem and needs well.

L3: my leader recognizes my potential well.

L4: regardless of how much formal authority my leader has built into his/her position, he/she would use
his/her power to help me solve problems in my work.

L5: regardless of the amount of formal authority my leader has, I believe that he/she would “bail me
out,” at his/her expense.

L6: I have enough confidence in my leader that I would defend and justify his/her decision if he/she
were not present to do so.

L7: T have a good working relationship with my leader.

Proactivity

P1: I am constantly on the lookout for new ways to improve my life.

P2: wherever I have been, I have been a powerful force for constructive change.
P3: nothing is more exciting than seeing my ideas turn into reality.

P4: if T see something I do not like, I fix it.

P5: no matter what the odds, if I believe in something I will make it happen.
P6: I love being a champion for my ideas, even against others’ opposition.
P7: 1 excel at identifying opportunities.

P8: I am always looking for better ways to do things.

PO. If I believe in an idea, no obstacle will prevent me from making it happen
P10: I can spot a good opportunity long before others can.
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