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ABSTRACT
Employees’ positive attitudes towards to their organizations are vital for organizations in terms of their
positive effects on employee behaviors. In the literature, there are numerous studies that investigate the
positive employee attitudes. Despite the majority of the studies, psychological ownership, as a one of the
positive employee attitudes, related studies are interestingly limited in the literature. In this respect, the
primary purpose of this study is to investigate the effect of servant leadership on psychological ownership.
After a review of psychological ownership related studies, two propositions are developed to draw attention
to this issue. Accordingly, the proposed model consists of three variables, servant leadership as the
independent variable, psychological ownership as depended variable, and perceived organizational support
plays a moderator role in the servant leadership-psychological ownership relationship. Managerial and
further research implications are forwarded.
Keywords: Perceived Organizational Support, Psychological Ownership, Servant Leadership.

INTRODUCTION
Psychological ownership has been a new phenomenon in the management field. Despite its emergence in the
literature, as a distinct construct from other related concepts dates back two decades ego, interestingly there
are limited researches that investigate its antecedents and consequences (see Table 1). Psychological
ownership refers an attitude that (a) based on feeling of possessiveness without any formal ownership of
target object, (b) it is not observed as easy as formal ownership, and (c) it can be developable regardless of
target object is tangible or intangible (Rudmin and Berry, 1987; Pierce, et al., 2003; Mayhew et al. 2007;
O’Driscoll et al. 2006; Van Dyne and Pierce, 2004).
In literature, there are many studies that investigate the effects of psychological ownership on positive
outcomes such as, job satisfaction (Zehir et al. 2012b), organizational commitment (Mayhew et al., 2007;
Zehir et al., 2003), organizational citizenship behavior (Van Dyne and Pierce, 2004), constructive deviant
workplace behaviors (Yıldız, 2015; Yıldız et al., 2015a; Yıldız et al., 2015b), organizational commitment
(Sieger et al., 2011) etc. On the other hand, there are also studies that investigate the possible predictors of
psychological ownership such as internal locus of control (McIntyre et al., 2009), perceived control
(Asatryan and Oh, 2008), perceived organizational support (Ötken, 2015), organizational justice (Ötken,
2015; Yıldız et al., 2015a; Yıldız et al., 2015b), participative decision making (Liu et al., 2012; Yıldız et al.,
2015a; Yıldız et al., 2015b) etc. In addition to above-mentioned studies, there are also studies with related to
the effects of leadership styles on psychological ownership such as transformational leadership (Avey et al.,
2009; Ghafoor et al., 2011) and ethical leadership (Avey et al., 2012). Given the leaders’ positive effects on
employee behaviors and attitudes, servant leadership, as a one of the new leadership styles, related studies
interestingly have been overlooked in the current literature. Leaders are important actors, who have a
potential of influence organizational milieu, organizational climate (Grojean et al., 2004), organizational
voice (Kılıç et al., 2014), and firm and employee performance (Zehir et al., 2011; Zehir and Erdoğan, 2011;
Özşahin et al., 2011; Zehir et al., 2012a). Similarly, Yukl (2002) states that leaders have significant effects on
their followers as a role model. Also, Elçi et al. (2012) state that ethical leadership and leadership
effectiveness have negative impact on turnover intention and job stress. Supportively, Alpkan et al. (2005)
found a positive relationship among leadership styles, organizational trust, organizational justice,
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organizational commitment, job satisfaction and organizational citizenship behavior. Therefore, it can be said
that leaders are significant predictors of their followers’ perceptions, attitudes, and behaviors. In light of these
explanations, we propose that servant leadership, which refers to “increased service to others; a holistic
approach to work; promoting a sense of community; and the sharing of power in decision making” (Smith,
2005, p. 4), may be one of the drivers of psychological ownership. Moreover, the proposed relationship
between servant leadership and psychological ownership will be stronger when perceived organizational
support is high. According to these propositions, the present study has two research questions: (a) is servant
leadership an antecedent of psychological ownership? (b) does perceived organizational support have a
moderator role in servant leadership-psychological ownership relationship?
In this paper, it is argued that employees’ servant leadership perceptions play a significant role in the
emergence of their psychological ownership attitudes, and high-level perceived organizational support has
booster effect in this relationship as a moderator.

Figure 1. Theoretical Model

THEORETICAL BACKGROUND
Social exchange theory (Blau, 1964) suggests that behaviors shaped by perceptions and attitudes. According
to this theory, behaviors are the product of an exchange relationship. On the other hand, Social learning
theory (Bandura 1977, 1986) suggests that when there are role models in the workplace, individuals will try
to emulate these models, and thereby those models will affect their attitudes and behaviors. Similarly, the
theory of reasoned action (Ajzen and Fishbein, 1977, 1980) suggests that attitudes play a critical role on the
relationship between perceptions and behaviors. As aforementioned, leaders are important role models for
their followers (Yukl, 2002). There are numerous studies in the literature that stress the influence of role
models on positive (Mayer et al., 2009, 2010; Picollo et al., 2010; Demirtas and Akdoğan, 2014; Demirtas,
2015) and negative (Kılıç et al., 2014; Uddien et al., 2014; Van Gils et al., 2015) employee behaviors. In the
following section the concept definition of psychological ownership, the effect of servant leadership on
psychological ownership and the proposed mediator role of perceived organizational support in this
relationship are presented.

Psychological Ownership
Psychological ownership defined as “that state where an individual feels as though the target of ownership or
a piece of that target is ‘theirs’ (i.e., it is MINE!)” (Pierce, et al., 2003). Similarly, Mayhew et al. (2007)
defined this construct as “a feeling of possession in the absence of any formal or legal claims of ownership”.
Pierce et al. (2001, 2003) also defined this construct as “an attitude with affective and cognitive elements”. In
other words, this phenomenon emphasizes that attitudes are important and tacit variables that link perceptions
to behaviors. Pierce et al. (2001) state that this construct consists of three sub-dimensions namely
belongingness, self-efficacy, and self-identity. In addition to these sub-dimensions Avey et al. (2009) in their
study, which try to define the components of psychological ownership, added one more sub-dimensions to
this construct namely accountability. From these explanations, we can say that the construct of psychological
ownership consists of four sub-dimensions. On the other hand, Mayhew et al. (2007) categorized this
construct into two sub-categories namely organization-based psychological ownership and job-based
psychological ownership. Organization-based psychological ownership refers to the feeling of possession
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developed by members of the organization as a whole towards to the organization. On the other hand, jobbased psychological ownership refers to the feeling of possession towards to a specific job that is developed
by individuals. In this respect, in this study, to uncover organizational level determinants of psychological
ownership, we focused on the organization-based psychological ownership. The studies that investigate the
antecedents and consequences of psychological ownership are presented in Table1.

Table 1. Psychological Ownership Related Studies
Reference
Mayhew et al.
(2007)

Antecedents
• Autonomy

Van Dyne and
Pierce (2004)

Dependent Variable
• Job-based psychological
ownership
• Organization-based
psychological ownership

Psychological ownership

• Consequences
• Job satisfaction
• Organizational commitment
• Organizational commitment
• Job satisfaction
• Self esteem
• Organizational citizenship
behavior

McIntyre et al.
(2009)

• Individualism
• Internal focus of control
• Employee motives

Asatryan and Oh
(2008)

• Sense of belongingness
• Identification
• Perceived control

Psychological ownership

• Relationship intentions
• Word of mouth
communication
• Competitive resistance
• Payment willingness

Özler et al. (2008)

• Job satisfaction
• Tenure
• Participative organizational
climate

Psychological ownership

• Organizational commitment
• Organizational citizenship
behavior

Ötken, (2015)

• Perceived organizational support
• Organizational justice
(moderator)

Psychological ownership

Yıldız et al. (2015a)
Yıldız (2015)
Yıldız et al. (2015b)

• Perceived organizational justice
• Participative decision making
• Person-organization fit

Psychological ownership

• Innovative constructive
deviant workplace behavior

Sieger et al. (2011)

• Distributive justice
• Procedural justice

Psychological ownership

• Affective commitment
• Job satisfaction

Avey et al. (2012)

• Ethical leadership

Psychological ownership

• Job satisfaction

Liu et al. (2012)

• Self-management team climate
• Participative decision making

Psychological ownership

• Affective commitment
• Organizational citizenship
behavior
• Organization-based self
esteem

Ghafoor et al.
(2011)

• Transformational leadership
• Employee commitment

Psychological ownership

• Employee performance

Vandewalle et al.
(1995)

• Psychological ownership
• Organizational commitment
(mediator)

Extra-role behaviors

Psychological ownership
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Table 1. continued
Reference

Antecedents

İspirli (2014)

• Psychological ownership

Jussila et al. (2015)

• Psychological ownership
(mediator)
• Power of Control
• Engagement

Chi and Han
(2008)

Qiu et al (2015)

Lee and Suh (2015)
Knapp et al. (2014)

•
•
•
•
•
•

Distributive justice
Procedural justice
Profit sharing plans
Participative decision making
Access to job information
Organizational justice
(mediator)

• Performance appraisal
purpose
• Self-efficacy (mediator)
• Psychological ownership
(mediator)
•
•
•
•
•

Autonomy
Membership duration
Self-discrepancy
Perceived insider status
Psychological ownership

Dependent Variable

• Consequences

• Employee knowledge
hiding behaviors
• Motivational outcomes
• Attitudinal outcomes
• Behavioral outcomes

• Psychological ownership

• Individual proactive
behaviors
• Interpersonal proactive
behaviors
• Organizational proactive
behaviors
• Psychological ownership

• Satisfaction
• Self-concept
• Knowledge contribution

• Job satisfaction
• Turnover

Atalay and Özler,
(2013)

• Organizational justice

• Psychological ownership

Henssen et al.
(2014)

• CEO autonomy
• Psychological ownership
(mediator)

• Servant leadership
behavior

Olckers, and van
Zyle (2015)

• Employment equity
• Irk (moderator)

• Psychological ownership

O’Driscoll et al.
(2006)

• Work environment structure

• Psychological ownership

• Organizational citizenship
behavior
• Organizational commitment

Wagner et al.
(2003)

• Participation in groups
• Autonomy climate

• Psychological ownership

• Employee attitudes towards to
organization
• Financial performance

Chung and Moon
(2011)

• Collectivist propensity
• Psychological ownership
(moderator)

• Organizational and
Interpersonal
Constructive Deviant
Workplace behavior

Demirkaya and
Şimşek Kandemir
(2014)

•
•
•
•

• Psychological ownership

Education level
Experience
Gender
Age

As seen from Table 1, there are numerous studies about the psychological ownership. Clearly, these studies
show that there are some individual and organizational level predictors of it. For instance, past researches
show that psychological ownership is positively related to organizational commitment, job satisfaction,
organization-based self-esteem, performance, and organizational citizenship behaviors (Van Dyne and
Pierce, 2004). Similarly, Mayhew et al. (2007) state that psychological ownership is positively related to job
satisfaction, organizational commitment, autonomy, employee silence, in-role behaviors and helping
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behaviors. Yıldız et al. (2015) and Yıldız (2015) state that psychological ownership is one of the predictors of
innovative constructive deviant workplace behaviors. Additionally, their findings also show that
psychological ownership as an attitude has a mediator role in the relationship between some employee
perceptions (i.e. person-organization fit, perceived organizational justice, participative decision making) and
innovative constructive deviant workplace behaviors. Supportively, Özler et al. (2008) found a positive and
significant relationship among psychological ownership, organizational commitment, participative
organizational climate, job satisfaction, and organizational citizenship behaviors. Ötken (2015) also
investigated the effect of perceived organizational support on psychological ownership, and the mediator role
of organizational justice. Her findings show that there are positive relations among those variables.
Interestingly, the findings of that study show that organizational justice has a moderating effect on the
perceived organizational support-psychological ownership relationship when the level of perceived
organizational justice is low. In comparison with the majority of studies in the literature, this finding
contradicts with the past researches in terms of the low-level organizational justice’ moderator effect (Aryee
et al., 2002; Tyler and Blader, 2003; Robbins et al., 2000; Roch and Shanock, 2006). In addition to abovementioned studies, there are also studies that investigate the effects of leadership styles on psychological
ownership i.e. ethical leadership and transformational leadership (Ghafoor et al., 2011; Avey et al., 2009,
2012). In Ghafoor et al.’ (2011) study, they found a positive and significant relationships among
psychological ownership, employee performance, and transformational leadership. Moreover, their findings
show that psychological ownership has a partial mediating effect on transformational leadership-employee
performance relationship. Correspondingly, Avey et al. (2009) investigated the possible predictors of
psychological ownership and found that there is a positive relationship between transformational leadership
and psychological ownership. Additionally, Avey et al. (2012) investigated the effect of ethical leadership on
employee voice, psychological ownership, psychological ownership and job satisfaction. Their findings show
that ethical leadership is one of the significant and positive drivers of psychological ownership and the other
variables. As understood from those studies, it is easy to say that followers’ perception of leadership styles is
one of the predictors of psychological ownership. However, taking into account all of these arguments, there
are also some different types of leadership styles except for transformational and ethical leadership i.e.
servant leadership. Despite the positive effects of servant leadership on positive outcomes well established in
the literature (Greenleaf, 2015; Ürü Sanı et al. 2013; Demirel et al., 2013; Rivkin et al., 2014; Dal and
Çorbacıoğlu, 2014; Barbuto and Wheeler, 2002; Vondey, 2010), interestingly servant leadershippsychological ownership relationship has been under-researched in the literature until now.

Servant Leadership
The world is proclaiming for ethical and effective leadership that serves others, strives to reach their potential
and creates a shared vision (Page and Wong, 2000). In this aspect, as a result of satisfying needs of others as
a priority, emphasizing power-sharing and serving dimension of the leadership emerged a leadership style
called “servant leadership” (Greenleaf, 1977, 2002, 1996, 2015). Indeed, Robert K. Greenleaf firstly
proposed servant-leadership in 1970. Page and Wong (2000) defined servant leadership style as “a leader
whose primary purpose for leading is to serve others by investing in their development and well-being for the
benefit of accomplishing tasks and goals for the common good.” According to Greenleaf (1996), servant
leadership is defined as “increased service to others; a holistic approach to work; promoting a sense of
community; and the sharing of power in decision making.” Servant leaders develop strong supportive
relationships with all employees and members of the group (Greenleaf, 1996). Also, they affect employees to
exhibit positive emotions and behaviors (Dannhauser, 2007). Therefore, servant leadership promotes
emotional health, organizational wisdom, and self-determination. Similarly, when leaders exhibit servant
leadership style, organizations may gain positive outcomes such as employees’ extra effort, employees’
satisfaction, and perceptions of organizational effectiveness (Barbuto and Wheeler, 2002).
In the literature, a number of studies are being done on servant leadership. In these studies, in general, the
relationship of servant leadership style with employees’ attitudes and behaviors has been investigated. In the
meantime, some studies have been focused on antecedents of servant leadership such as conscientiousness
(Krekeler, 2010; Hunter et al. 2013), agreeableness (Krekeler, 2010) and extraversion (negatively) traits
(Hunter et al. 2013). Servant leadership affects a wide range of positive organizational outcomes, such as
organizational citizenship behavior (Ürü Sanı et al. 2013; Vondey, 2010; Barbuto and Wheeler, 2002),
helping and sales behavior, service climate (Hunter et al. 2013), leader-member exchange (Dal and
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Çorbacıoğlu, 2014; Barbuto and Wheeler, 2002), the quality of service (Demirel et al. 2013), employees’
psychological health (Rivkin et al. 2014), employee satisfaction (Barbuto and Wheeler, 2002; Washington,
2007), person-organization fit and organizational identification (Vondey, 2010) and organizational
effectiveness (Barbuto and Wheeler, 2002), organizational commitment (Washington, 2007; Rimes, 2011),
individual performance (Ürü Sanı et al. 2013), conflict management styles (collaborative, accommodating,
and compromising) (Orlan and DiNatale-Svetnicka, 2013) and other measures of performance (Barbuto and
Wheeler, 2002). On the other hand, some studies found a negative relationship between servant leadership
and certain negative variables, such as competitive and avoidance conflict management strategies (Orlan and
DiNatale-Svetnicka, 2013), emotional exhaustion and depersonalization (job strain), ego depletion and need
for recovery (day-level indicators of strain) (Rivkin et al., 2014), and turnover intentions and disengagement
(Hunter et al. 2013).
In addition to above-mentioned studies, we suggest social learning theory (Bandura 1977, 1986) as a
theoretical basis to understand servant leadership and to explain the relationship of servant leadership with
employees’ attitudes and behaviors. Social learning theory, enlighten the reasons of some individual
characteristics of the leader and situational influences which are related to followers' perceptions of a leader
as a servant leader. According to the theory, individuals learn by giving attention to role models, and imitate
attitudes, values and behaviors of appealing and reliable models (Bandura 1986; Brown and Treviño, 2006, p.
597). Since they meet needs of others as a priority and serve them, leaders are important source of such role
modelling in the eyes of others (Demirtas, 2015). Therefore, if we consider social learning theory, servant
leadership style will produce positive attitudes i.e. psychological ownership. It follows that;
Proposition 1: Employees servant leadership perception is a predictor of psychological ownership.

Moderator: Perceived Organizational Support
Perceived organizational support theory is closely related with the Blau’s (1964) social exchange theory
(Aselage and Eisenberger, 2003). In other words, these two theories stress an exchange relationship between
employee and employer relationship. Perceived organizational support (POS) is defined as “employees
general belief that their work organization values their contribution and cares about their wellbeing”
(Rhoades and Eisenberger, 2002). As understood from this definition, POS is associated with the employees’
themselves and their contributions in organization eyes. According to POS theory, the emergence of POS is
related to employees’ propensity to encourage organization’s humanlike characteristics (Eisenberger et al.,
1986). Rhoades and Eisenberger (2002), in their meta-analysis, categorized POS’antecedents into three
general sub- dimensions namely fairness, supervisor support, and organizational rewards and job conditions.
Fairness stresses the role of procedural justice on the employees POS (Shore and Shore, 1995; Rhoades and
Eisenberger, 2002). According to that view employee’s procedural justice is one of the drivers of POS. In
other words, if employees perceive distribution of resources as fair, employees’ POS will be affected
positively. On the other hand, supervisor support has also a significant effect on POS. As previously
mentioned, since role models have an influence on followers (Mayer et al., 2009, 2010; Picollo et al., 2010;
Demirtas and Akdoğan, 2014; Demirtas, 2015), and since supervisors have an authority on subordinates such
as evaluating their performances and assigning tasks (Eisenberger et al., 1986; Levinson, 1965) they have a
significant role on employees’ POS. Similarly, organizational rewards and job conditions refer to promotions,
role stressors, job security, autonomy, training recognition and pay etc. (Rhoades and Eisenberger, 2002). In
light of these explanations, it is easy to say that there are numerous managerial, organizational and individual
factors that related with to POS.
After a comprehensive literature review, Rhoades and Eisenberger’ (2002) in their meta-analytic study, state
that POS is related to the some individual and organizational outcomes. At the individual level, POS is
positively related to job satisfaction and positive mood. On the other hand, at the organizational level it is
positively related to the performance, affective commitment and lessened withdrawal behaviors. In addition
to that study, Eisenberger et al. (1986) found a positive relationship between POS and employee affective
commitment, and negative relationship between POS and absenteeism. Supportively, Wu and Liu (2014)
found a positive relationship among POS, and organizational citizenship behavior and organizational
commitment. Alpkan et al. (2010) investigate the effect of organizational support on innovative performance
and moderating effects of human capital on this relationship. Their findings show that organizational support
is positively related to the human capital and innovative performance. Shanock and Eisenberger (2006) found
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a positive relationship between POS (supervisor POS, subordinate POS) and performance (in-role
performance and extra-role performance). Yıldız et al. (2015c), in their moderated mediation model,
investigated the moderating effect of POS on the relationship between risk taking propensity and network
building. Their findings show that employees who have risk-taking propensity are more prone to develop
network building to exhibit innovative constructive deviant workplace behaviors when perceived
organizational support level is low. Past studies also indicate that POS is positively related to extra-role
behaviors (Chen et al., 2009), procedural justice and organizational citizenship behavior (Moorman et al.,
1998; Wayne et al., 1997; Shore and Wayne, 1993), leader-member exchange (Erdoğan et al., 2004),
affective commitment (Wayne et al., 1997; Shore and Wayne, 1993), organizational commitment, job
satisfaction, supportive human resources practices i.e. participation in decision making, fairness of rewards,
and growth opportunities (Allen et al., 2003). Of course, POS also negatively related to the some outcomes,
such as withdrawal behaviors (Allen et al., 2003). In addition to these studies, Erdogan and Enders (2007)
investigated the moderating effect POS on the relationship between LMX-job performance relationship, and
LMX-job satisfaction relationship. Their findings show that the high-level POS has a moderator role in both
LMX-job performance relationship and LMX-job satisfaction relationship. Shore and Wayne (1993)
emphasizes that POS leads to the feeling of obligation that contributes to the emergence of extra-role
behaviors.
In light of the above-mentioned studies, POS is one of the booster predictors of positive outcomes. Blau’s
(1964) social exchange explanation and Bandura’s (1977, 1986) social learning perspective suggest those
employees’ attitudes and behaviors are the results of their perceptions, exchange relations with the others,
and trying to emulate role models. According to this theories, since employees’ servant leadership
perceptions is a positive source of positive outcomes, and since psychological ownership is supposed as an
outcome of followers’ servant leadership perceptions, we propose that servant leadership-psychological
ownership relationship will be stronger when perceived organizational support is high. It follows that;
Proposition 2: Perceived organizational support moderates the positive relationship between followers’
servant leadership perception and psychological ownership.

CONCLUSION
In this study, we focused on the psychological ownership as a positive attitude. Although there are plenty of
studies in the literature, we realize that effective reasons behind of it contrary to expectations are limited. In
this respect, after a literature review on psychological ownership, it was determined that some rarely studied
drivers of it under-researched, i.e. servant leadership and perceived organizational support. According to
these explanations, two propositions was developed to draw attention to servant leadership and perceived
organizational support. To simplify these relations, we visualized the proposed model in Figure 1.
Within the context of Blau’s (1964) social exchange theory and Bandura’s (1977, 1986) social learning
theory, there are an exchange relationship between employers-employee relationships and learning by giving
attention to and imitating the behaviors of appealing models. Moreover, the maintenance of this relationship
depends on the continuation of this exchange relationship. In this context, perceptions, attitudes, and
behaviors are the main actors of these theories. In other words, attitudes are the products of perceptions and
emulating of leaders as well as behaviors are the product of attitudes and perceptions. According to these
theories, employees who perceive their organizational milieu and their leader as positive, they will fell
obligation to reply this positive perception with positive attitudes or behaviors. In light of these theoretical
explanations, we propose that if employees’ servant leadership perception is high, they will feel gratitude
towards to their leaders, in turn, their organization because of the good relationship with their leaders and
desired organizational climate. As previously mentioned, these factors are the basis of the feeling of
possession that constitutes the core of psychological ownership. On the other hand, past researches indicate
that perceived organizational support is one of the key determinants of positive employee behaviors and
attitudes. Since this perception cultivates or strengthens the feeling of commitment, and since there is a
strong relationship between commitment and psychological ownership, we propose that there is a positive
relationship between servant leadership and psychological ownership, and this relationship is stronger when
employees’ perceived organizational support is high.
The proposed model of this study (see Figure 1) could be beneficial for organizations, practitioners and
academicians. By means of this study, top managers and HRM professionals might be aware of the
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importance of the attitude of psychological ownership. Correspondingly, they might provide an
organizational milieu where servant leaderships are dominant in the organizations. Similarly, employee
focused organizational politics might be designed. For instance, organizations should look their employees as
a value and care about their well-beings. Additionally, providing the sense of belongingness and supportive
climate for employees should be in the list of priorities of organizations. To flourish positive and extra-role
behaviors of employees, HRM managers should look psychological ownership as a must. Also, to achieve
above-mentioned desired conditions, organizations should provide a fair atmosphere in the workplace,
constitute a trust-based climate, provide comfortable working conditions, use effective personal selection and
appraisal activities, provide ethical and moral standards, and value employees above other concerns.
Despite the strengths of this study, it is not without its limitations. Firstly, this study focused on
psychological ownership as a positive employee attitude. However, given the complex nature of human, there
might be numerous employee attitudes that go beyond the scope of this study. Secondly, we investigated the
servant leadership as a one of the perception-based predictors of psychological ownership. Further researches
should look their effects on psychological ownership separately or collectively because there are also
different leadership styles. Thirdly, in this study we discussed the moderating effect of perceived
organizational support. In view of the limited studies in the literature that related to the psychological
ownership, there are many potential variables to investigate their conditional effects on this relationship such
as organizational justice, organizational trust. In addition to these limitations, to reach a holistic view, further
researches should investigate the antecedents and consequences of psychological ownership at the same time.
Last but not least, despite the robust theoretical rationales, this study should be tested empirically by further
researches to achieve its primary purpose.
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