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A Welcome Note from the Managing Editors: 
 
As we see the financial world around us from crisis in Euro zone to political troubles in Middle East and 
some developing countries, the financial future seems more uncertain than ever. Debt ridden national 
governments such as USA, Great Britain, Greece, Spain, Portugal and others pose significant challenges 
to the economic future of the world. How these governments would manage to come out these pressing 
financial problems remains to be seen in next few years. 
 
This is the broad context, dominated by concerns that the world may miss yet again another opportunity 
for reform in which we introduce, with great pleasure, the Journal of International Management Studies 
(JIMS) Volume 12, Number 3, 2012; the fruit of your observations on how things currently are in business,  
economics and public administration; a compendium of your reflections and proposals on how things 
ought to be. 
 
As scholars, teachers and practitioners in business, economics, and politicians grapple for solutions to 
avoid futures crises, and get out of the current one, unsurprisingly, a large number of articles in this issue 
of JIMS explore various aspects of world financial markets, the challenges of economic globalization, 
ethics, as well as the likelihood for global new rules of the game emerging in the future.  
 
As is now customary, all work submitted to JIMS has gone through a rigorous blind review process of 
experts in the functional areas of business, economics and public administration. We are infinitely grateful 
to all authors who submitted their work and anonymous reviewers and board members who contributed to 
shaping the JIMS issue you are currently holding.  
 
We expect you to personally contribute to our next issues! 
 
 
Warm Regards, 
 
Tahi J. Gnepa, Ph.D. 
Phapruke Ussahawanitchakit, Ph.D. 
Managing Editors 
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ABSTRACT 
 
The objective of this study is to examine the influences of audit morality and ethical judgment on audit 
success of certified public accountants (CPAs) in Thailand. Audit morality is the independent variable, 
ethical judgment is the mediating variable, and audit success is the dependent variable of the study. In 
this study, 113 CPAs in Thailand are the sample of the study. The results of this study show that audit 
morality has a positive relationship with ethical judgment. Audit morality has a positive association with 
audit success and ethical judgment has a positive interaction with audit success. Accordingly, audit 
morality becomes a main determinant of explaining both ethical judgment and audit success. Ethical 
judgment is a partial mediator of the audit morality-audit success relationships. Potential discussion is 
efficiently implemented in the study. Theoretical and professional contributions are explicitly provided. 
Conclusions, suggestions and directions for future research are also highlighted.   
   
Keywords: Audit Morality, Ethical Judgment, Audit Success, Certified Public Accountant (CPAs)  
  
1. INTRODUCTION 
 
Auditors currently have outstandingly performed professional works through implementing auditing 
standards, regulations and rules in order to gain audit success, audit survival, and audit sustainability to 
achieve reliability, creditability, reputation, and image in the audit environments. They have explicitly 
provided the best audit practices, activities, duties, functions, and strategies for receiving an acceptance 
from stakeholders and others. Audit morality is proposed to become a main determinant of driving and 
explaining audit performance, audit success, audit survival, and audit sustainability. It is defined as an 
individual’s definition of what is good or right (Thorne and Hartwick, 2001). It is an auditor’s cognitive 
process which guides in deciding right from wrong for their audit practices which enhance professional 
obligations, social responsibility, independent and fair judgments, fraud and error detection, and valuable 
information establishment. Auditors with greater audit morality are likely to implement better audit 
practices and enhance their audit success. Therefore, audit morality and its consequences are 
investigated in details. 
 
Audit morality is the significant antecedent of audit success and it is a self-imposed or attributable 
obligation to ensure that actions are knowingly and intentionally performed by rational human beings in 
the audit works (Ostapski and Isaacs, 1992). It includes moral sensitivity, moral judgment, moral 
motivation, and moral character. It encourages auditors to be aware of right practices in order to achieve 
job successes in their duties and functions. Audit success here is the dependent variable of this study and 
it is a goal achievement of audit works, including audit efficiency and audit effectiveness. To potentially 
connect the audit morality-audit success relationships, ethical judgment seems to become a mediator of 
the aforementioned relationships. It is the beliefs about the moral rightness or wrongness of an action 
(Barnett and Valentine, 2004). It is process oriented which is relevant to the formation of attitudes toward 
particular behaviors. Accordingly, the associations among audit morality, ethical judgment and audit 
success are clearly verified.  
 
In this study, the audit morality-ethical judgment relationships, the audit morality-audit success 
relationships, and the ethical judgment-audit success relationships are explicitly hypothesized. Hence, the 
objective of this study is to investigate the relationships among audit morality, ethical judgment and audit 
success of certified public accountants (CPAs) in Thailand. Audit morality is the independent variable, 
ethical judgment is the dependent variable, and audit success is the mediating variable of the study. The 
key research questions are: (1) How audit morality has a relationship with ethical judgment, (2) How audit 
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morality has an association with audit success, (3) How ethical judgment has an interaction with audit 
success, (4) Whether ethical judgment is a mediator of the aforementioned relationships, and (5) Whether 
the research relationships are positive.  
 
This study is outlined as follows. Literature review of audit morality, ethical judgment and audit success is 
addressed and examined; and significant research hypotheses developments are presented. Next, the 
research methods used to test the hypotheses are discussed including sample selection and data 
collection procedure, variables and methods. The results of the study derived from 113 certified public 
accountants (CPAs) in Thailand have indicated and the reasonable discussions with existing literature 
supports are shown. Lastly, the study concludes through discussing implications for theories and 
practices, identifying limitations of the study, and providing suggestions and directions for future research.  
 
2. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENTS 
 
Audit morality plays a significant role in determining, driving and explaining both ethical judgment and 
audit success. The effects of audit morality on ethical judgment and audit success are thus explicitly 
investigated. Certified public accountants (CPAs) in Thailand are the sample of the study. The 
conceptual, linkage, and research model of the relationships have been presented in Figure 1.  
 

FIGURE 1 
MODEL OF THE RELATIONSHIPS AMONG AUDIT MORALITY,  

ETHICAL JUDGMENT AND AUDIT SUCCESS                                                 
                                         
                                                                                                                 
                                          H1a                                                H2                      
                      
                                              
                                     
 
 
                                                                            H1b                   
 
2.1 Audit Morality 
Audit morality is a main determinant of ethical judgment and audit success and it is defined as an 
individual’s definition of what is good or right (Thorne and Hartwick, 2001). It enhances auditors to be 
concerned with their levels of moral development that affect ways which they have applied to resolve 
dilemmas. Auditors with greater audit morality are likely to implement better audit practices through 
implementing auditing standards, generally accepted auditing standards and other regulations, rules and 
laws; and present higher quality of audit reports, audit performance and audit success. They seem to 
provide ethical judgment and achieve audit success. Audit morality also refers to a self-imposed or 
attributable obligation to ensure that actions are knowingly and intentionally performed by rational human 
beings in the audit works (Ostapski and Isaacs, 1992). It encourages auditors to be aware of right 
practices in order to achieve job successes in their duties and functions. Auditors with more audit morality 
tend to provide reliable information and report effective information for stakeholders’ good decision 
making. They have attempted to perform the best audit practices through ethical judgment in order to gain 
audit success. Audit morality is moreover an auditor’s cognitive process that guides in deciding right from 
wrong for their audit practices which enhance professional obligations, social responsibility, independent 
and fair judgments, fraud and error detection, and valuable information establishment. Conclusively, it has 
been determined that it is likely to have a positive relationship with ethical judgment and audit success. 
Generally, morality includes moral reasoning, moral intensity and individual moral. Firstly, moral 
reasoning is developed through individual progresses, including pre-conventional level, conventional level 
and post-conventional level (Kohlberg, 1969). Secondly, moral intensity is captured by the extent of issue-
related moral imperative in a situation, such as the magnitude of consequences, social consensus, the 
probability of effect, temporal immediacy, proximity, and concentration of effects (Jones, 1991). Thirdly, 
individual moral is developed from processes and behaviors, consisting of moral sensitivity, moral 
judgment, moral motivation, and moral character (Rest et al., 1999). The application of morality to audit 

 
 

Ethical Judgment 
 

 
 

Audit Success 

 
 

Audit Morality 
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environments is investigated as called audit morality. In this study, the concept of individual moral of Rest 
et al. (1999) is applied in describing auditors’ morality in the audit functions, activities, procedures, and 
strategies. All dimensions (moral sensitivity, moral judgment, moral motivation, and moral character) are 
hypothesized to become the main drivers of determining ethical judgment and audit success. More moral 
sensitivity, moral judgment, moral motivation, and moral character are likely to give rise to greater ethical 
judgment and audit success. Hence, audit morality is positively associated with both ethical judgment and 
audit success. Therefore, the research relationships are hypothesized as shown below.     
 
Hypothesis 1a: Audit morality is positively related to ethical judgment. 
 
Hypothesis 1b: Audit morality is positively related to audit success. 
 
2.2 Ethical Judgment 
Ethical judgment is a key driver in determining and explaining audit success and it refers to beliefs about 
the moral rightness or wrongness of an action (Barnett and Valentine, 2004). It is a process oriented 
which is relevant to the formation of attitudes toward particular behaviors. Ethical judgment is likewise 
defined as the extent to which an individual feels that an action is ethical (Rallapalli, Vitell and Barnes, 
1998). It enhances auditors to forecast the consequences of behavior for all parties involved, estimate the 
probabilities of consequences, evaluate the probabilities, and assess the importance of each party 
involved. It involves their fiduciary duty to the profession and the public to truthfully report information that 
has personal consequences for the auditor (self-focused) or both personal and public consequences 
(public-focused) (Cianci and Bierstaker, 2009). Auditors with greater ethical judgment tend to involve 
increased attitudes and perceptions of the consequences of their behaviors and actions and societal 
norms about these behaviors and actions. They seem to have an awareness of rightness, accuracy and 
transparency in the auditing process, and perform audit jobs and audit works by being concerned with 
auditing standards, regulations and rules concerning ethical issues including right behaviors and actions 
in order to achieve audit success, audit survival, and audit sustainability. Ethical judgment is thus 
positively related to audit success. 
  
Ethical judgment is also an integral component of an individual’s reasoning about difficult issues (Chiu, 
2002) and it is an ability to construct seemingly rational justifications for the issues (Asare and Cianci, 
2009). The individual’s evaluation of the ethicality of whistleblowing influences his or her decision about 
whether or not to engage in the practice. It enhances auditors to conduct biased searches of memory for 
supportive evidence, ascribe greater weight to supportive evidence, construct new beliefs to support 
desired decisions, and choose statistical decision likely to support desired decisions. In the existing 
literature, ethical judgment consists of moral equity, contractualism and relativism. Firstly, moral equity is 
the overall concept of fairness and justice that has been very influential in contemporary moral thought 
(Maiga and Jacobs, 2008). Secondly, contractualism is the universal principles of right and wrong by 
judging the morality of an action against individual duties, unwritten contracts, and unwritten obligations 
(Cruz, Shafer and Strawser, 2000). Thirdly, relativism is the judgment of acceptability of an action on 
cultural or social norms (Maiga and Jacobs, 2008). Hence, ethical judgment is positively associated with 
audit success. Therefore, the research relationship is hypothesized as shown below.    
 
Hypothesis 2: Ethical judgment is positively related to audit success. 
 
3. RESEARCH METHODS 
 
3.1 Sample Selection and Data Collection Procedure 
In this study, 500 certified public accountants (CPAs) in Thailand were selected as the sample. A mail 
survey procedure via questionnaire was used for data collection. The key informants were certified public 
accountants (CPAs) in Thailand. With regard to the questionnaire mailing, 38 surveys were undeliverable 
because some CPAs had moved to unknown locations. Deducting the undeliverables from the original 
500 mailed, the valid mailing was 473 surveys, from which 119 responses were received. Of the surveys 
completed and returned, 113 were usable. The effective response rate was approximately 23.89%. 
According to Aaker, Kumar and Day (2001), the response rate for a mail survey, with an appropriate 
follow-up procedure, if greater than 20% is considered acceptable.    
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To test potential and non-response bias and to detect and consider possible problems with non-response 
errors, the assessment and investigation of non-response-bias were centered on two different 
procedures: (1) a comparison of sample statistics and known values of the population, such as job 
experience and average incomes per month, and (2) a comparison of the first wave and the second wave 
data as recommended by Armstrong and Overton (1977). In this regard, neither procedure showed 
significant differences.   
 
3.2 Variables    
In this study, audit success is the dependent variable of the study, and it is a goal achievement of audit 
works, including audit efficiency and audit effectiveness. Four-item scale was developed to measure how 
auditors explicitly achieve audit productivity and audit objective occurring from their professional duties, 
activities, and responsibilities.  
 
Audit morality is the independent variable of the study and it refers to a self-imposed or attributable 
obligation to ensure that actions knowingly and intentionally performed by rational human beings in the 
audit works (Ostapski and Isaacs, 1992). Four-item scale was developed to evaluate how auditors are 
concerned with moral sensitivity, moral judgment, moral motivation, and moral character. Also, ethical 
judgment is the mediating variable of the study and it refers to the beliefs about the moral rightness or 
wrongness of an action (Barnett and Valentine, 2004). Three-item scale was developed to gauge how 
auditors are aware for moral equity, contractualism and relativism. 
 
For the control variable, job experience is likely to affect the aforementioned relationships. It may 
influence an auditor’s competencies and capabilities through audit learning capacities and audit activities. 
It was measured through a number of years in which an auditor has practiced the auditing profession.  
 
3.3 Methods   
The factor analysis was implemented to assess the underlying relationships of a large number of items 
and to determine whether they can be reduced to a smaller set of factors. The factor analysis was 
conducted separately on each set of the items representing a particular scale due to limited observations. 
This analysis has a high potential to inflate the component loadings. Thus, a higher rule-of-thumb, a cut-
off value of 0.40, was adopted (Nunnally and Bernstein, 1994). All factor loadings are greater than the 
0.40 cut-off and are statistically significant. The reliability of the measurements was evaluated by 
Cronbach alpha coefficients. In the scale reliability, Cronbach alpha coefficients are greater than 0.70 
(Nunnally and Bernstein, 1994). The scales of all measures appear to produce internally consistent 
results; thus, these measures are deemed appropriate for further analysis because they express an 
accepted validity and reliability in this study. Table 1 presents the results for both factor loadings and 
Cronbach alpha for multiple-item scales used in this study. 
 
 
 

TABLE 1  
RESULTS OF MEASURE VALIDATION 

   

Items Factor Loadings Cronbach Alpha 

Audit Success (AS) 0.83-0.94 0.91 
Audit Morality (AM) 0.78-0.95 0.91 

Ethical Judgment (EJ) 0.92-0.93 0.92 
 
The ordinary least squares (OLS) regression analysis is used to test and examine the hypothesized 
relationships among audit morality, ethical judgment and audit success of certified public accountants 
(CPAs) in Thailand. The aforementioned variables play significant roles in explaining the research 
relationships. All dependent variables, independent variables, and the control variable in this study were 
neither nominal data nor categorical data. This OLS is an appropriate method for examining the 
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hypothesized relationships (Aulakh, Kotabe and Teegen, 2000). With the interest of understanding the 
relationships in this study, the research model of these relationships is depicted as follows.  
 

Equation 1: EJ  = 01 + 1AM + 2JE +  
  

Equation 2: AS  = 02 + 3AM + 4JE +  
 

Equation 3: AS  = 03 + 5EJ + 6JE +  
 
4. RESULTS AND DISCUSSION 
 

TABLE 2 
DESCRIPTIVE STATISTICS AND CORRELATION MATRIX  

 
Variables AS AM EJ           JE 

Mean 4.07 4.36 4.30 12.50 
Standard Deviation 0.59 0.48 0.56 3.92 
Audit Success (AS)     
Audit Morality (AM) 0.62***    
Ethical Judgment (EJ) 0.54*** 0.68***   
Job Experience (JE) 0.02 -0.11 -0.01  

***p<.01 
 

TABLE 3 
RESULTS OF REGRESSION ANALYSISa 

 
Independent Dependent Variable 

Variables EJ AS  AS 
AM 0.88*** 0.62***   

 (0.05) (0.08)   
EJ    0.54*** 

    (0.09) 
JE -0.01 0.02  0.02 

 (0.07) (0.11)  (0.12) 
Adjusted R2 0.77 0.37  0.27 

***p<.01, a Beta coefficients with standard errors in parenthesis. 
 
Table 2 presents the descriptive statistics and correlation matrix for all variables. With respect to potential 
problems relating to multicollinearity, variance inflation factors (VIFs) were used to provide information on 
the extent in which non-orthogonality among independent variables inflates standard errors. The VIFs 
range from 1.00 to 1.01 are well below the cut-off value of 10 recommended by Neter, Wasserman and 
Kutner (1985) meaning that the independent variables are not correlated with each other, therefore, there 
are no substantial multicollinearity problems encountered in this study.  
 
Table 3 shows the results   of   OLS   regression   analysis   of the relationships among audit morality, 
ethical judgment and audit success. Audit morality has a significant positive effect on ethical judgment (b1 
= 0.88, p < 0.01) and it also has an important positive influence on audit success (b3 = 0.62, p < 0.01). In 
the audit environment, audit morality is an individual’s definition of what is good or right (Thorne and 
Hartwick, 2001). It enhances auditors to concern with their levels of moral development that affect ways 
which they have applied to resolve dilemmas. Auditors with more audit morality tend to provide reliable 
information and report effective information for stakeholders’ good decision making. They have attempted 
to perform the best audit practices through ethical judgment in order to gain audit success. Hence, audit 
morality is positively associated with both ethical judgment and audit success. Therefore, Hypotheses 1-
2 are supported. 
 
Similarly, ethical judgment has a potential positive impact on audit success (b5 = 0.54, p < 0.01).  
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It is the beliefs about the moral rightness or wrongness of an action (Barnett and Valentine, 2004). It is 
process oriented which is relevant to the formation of attitudes toward particular behaviors by enhancing 
auditors to forecast the consequences of behavior for all parties involved, estimate the probabilities of 
consequences, evaluate the probabilities, and assess the importance of each party involved. Auditors 
with greater ethical judgment tend to be more concerned with auditing standards, regulations, rules, and 
others in their audit practices in order to achieve audit success. Hence, ethical judgment is positively 
related to audit success. Therefore, Hypothesis 3 is supported. 
 
For the mediating variable of the aforementioned relationships, audit morality here has both direct and 
indirect effects on audit success. Ethical judgment essentially helps audit morality link to audit success. 
Ethical judgment accordingly becomes a partial mediator of the audit morality-audit success relationships.     
 
5. CONTRIBUTIONS AND DIRECTIONS FOR FUTURE RESEARCH 
 
5.1 Theoretical Contribution and Directions for Future Research 
This study provides a clearer understanding of the associations among audit morality, ethical judgment 
and audit success. It gives unique theoretical contributions expanding on previous knowledge and 
literature of audit morality, ethical judgment and audit success. For advancing the field theoretically, this 
study has attempted to focus on the aforementioned relationships of certified public accountants (CPAs) 
in Thailand. Future research is then needed to investigate for other independent variables, mediating 
variables and moderating variables in order to expand the aforementioned relationships and include them 
in the aforementioned conceptual model in which it is needed to collect data from a larger population 
and/or a comparative population or from other auditing profession, such as tax auditors (TAs), 
governmental auditors (GAs), co-operative auditors (CAs), and internal auditors (IAs) in Thailand to 
obtain higher reliability.  
 
5.2 Professional Contribution  
This study potentially helps auditors identify and justify key components that may be more critical in a 
rigorous auditing profession. Audit morality is a key driver in determining and explaining audit success, 
audit survival and audit sustainability. Auditors need to be concerned with audit morality through ethical 
judgment in order to perform best audit practices, activities, functions, and strategies for achieving audit 
success. They also attempt to provide audit morality and ethical judgment for gaining reliability, 
creditability, image, and reputation from stakeholders and others. Auditors may put more emphasis on the 
aforementioned concepts than on other variations, furnish other resources for their audit morality and 
ethical judgment, and create new opportunities in the auditing profession and environments. 
 
6. CONCLUSION 
 
Audit morality plays a significant role in encouraging auditors to perform the best audit practices in order 
to achieve audit success. It is a self-imposed or attributable obligation to ensure that actions are 
knowingly and intentionally performed by rational human beings in the audit works. This study aims at 
investigating the impacts of audit morality on audit success of certified public accountants (CPAs) in 
Thailand through ethical judgment as a mediator. In this study, 113 CPAs in Thailand are the sample of 
the study. The results of this study reveal as follows, (1) audit morality has a positive effect on ethical 
judgment, (2) audit morality has a positive impact on audit success, and (3) ethical judgment has a 
positive influence on audit success. In sum, audit morality is the main determinant in explaining audit 
success through the mediating influence of ethical judgment. Ethical judgment is the partial mediator of 
the audit morality-audit success relationships. To verify the results of the study and to expand the 
reliability and creditability of the study, future research is needed to search for other independent 
variables, mediating variables and moderating variables which should be included in the conceptual 
model. Also, the collection of data should be explored from a larger population and/or a comparative 
population or from other auditing professions. 
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VIRTUAL TEAMS: THE PROBLEMS AND POSSIBILITIES OF COMPUTER AND CYBER-BASED 
GLOBAL WORK GROUPS IN MODERN ORGANIZATIONS 

 

Michael G. Zey, Montclair State University, Montclair, New Jersey, USA 

 

ABSTRACT 

Over the last two decades, organizations have been increasingly conducting their operations virtually, via 
the Internet and other cyber-technologies. While researchers and academics have hailed virtual teaming 
as the organizational paradigm of the future, recent research gleaned from experiences of participants in 
these teams as well as corporate and industry leaders have revealed problems related to this  promising 
new format. This paper explores these issues and examines methods of further developing this exciting 
new organizational communication modality. 
 
Keywords: Virtual team, virtuality, virtual organization, cyberteam, telecommuting, training, virtual 
teaming, mentoring, global  

1. INTRODUCTION 

It was not until the late 1990s when the computer merged with the Internet that we began to experience 
the true potential of the computer as a device that would not just help society, but transform it in ways 
even its inventors and developers could not predict. Every aspect of our lives, including the way we bank, 
interact with each other, teach, learn and access entertainment and information has been impacted by the 
amalgamation of these two innovative and transformative technologies. 

The revolution in communications technologies based on a linkage between the computer and the 
Internet has been a boon to global organizations of all types. As the economy has become one that now 
spans the globe, organizations of all types have had to adapt their organizational structures to meet the 
demands of the global economy. Companies that locate their headquarters in NY, manufacturing facilities 
in China, and sales teams in India and Europe have had to evolve an organizational form that can act and 
think organically.  

That structure is the virtual work team, an organizational form that transcends the age-old constraints of 
time and space. According to an International Data Corporation report, the mobile workforce alone is 
expected to increase from 919 million in 2008 to 1.2 billion in 2013. This would represent an increase of 
34.9 percent. Members of an increasingly dispersed workforce are continually challenged to find more 
efficient means to communicate and function with their organizations and co-workers.  Clearly, virtuality is 
a trend that is both ubiquitous and irreversible (IDC Report, 2009). 

This paper will examine the development of the virtual work team explore the challenges they face, offer 
suggestions for further development of the virtual team as well as suggest new research horizons. 

2. DEFINING THE VIRTUAL WORK TEAM  

Increasingly organizations are utilizing virtual work teams as the unit fundamentally responsible for 
carrying out their complex and challenging tasks.  As with most new concepts, of course, several 
competing but related definitions of virtual organizations have emerged from the literature. Studies 
envision the virtual team as a new type of organizational entity sharply differing in scope, personality, and 
culture from the “co-located” group, the traditional face-to- face groups meeting in a common physical 
surrounding. 

 
According to the conventional definition, a team is a small group of people equally committed to a 
common purpose and goals. The members also agree on a common working approach for which they 
hold themselves mutually accountable (Katzenbach and Smith, 1993). 
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What then is the virtual team? Some theorists have defined virtual teams as groups of people who work 
interdependently across time, space and organizational boundaries through the use of technology to 
facilitate communication and collaboration (Snow, Lipnack, & Stamps, 2001). Other theorists present 
similar concepts, defining the virtual team as one which spans several geographical, temporal, and 
organizational zones (Arnison and Miller, 2002; Martins et al., 2004). In virtual teams work is done at a 
distance, generally outside conventional offices, regardless of time and place. Virtual team members 
largely interact via technology (Cascio & Shurygailo, 2003). 
 
Theorists and researchers often define virtual teams as those which communicate primarily via 
cyberspace technologies (Shekhar, 2006). According to Brunelle and others, a major characteristic of 
virtual workers is that they relate to their colleagues, their superiors and their organizations through 
cyberspace (Brunelle, 2009). Cyberspace, they claim, makes it possible for work to be done anywhere 
and at any time, thereby increasing the level of virtuality of work arrangements (Gibson & Gibbs, 2006).  
 
It should be mentioned that members of such teams communicate through a host of technologies, not all 
of which are considered “cyber” technologies. We might include the Internet, smart phones, texting 
devices, webcams and the like in the “cyber” definition. However, many teams still communicate via the 
telephone, a technology which existed long before the term “cyberspace” was even invented. 
Furthermore, it would stretch definitional bounds to claim that phone communication which happens to be 
linked via an Internet cable service is now a form of “cyber” communication. Therefore, for a team to be 
considered virtual it must primarily be linked by wide variety of technologies, including but not limited to 
cyber technologies.  
 
For a better understanding of virtuality in organizations, some researchers have placed work 
arrangements on a continuum. On one end of that continuum is work done exclusively at a distance with 
interactions that are entirely electronic, and at the other end, there is work that is done exclusively in 
conventional offices and by means of face-to-face interactions. 
 
However, several hybrid forms of teams with greater or lesser levels of virtuality exist between these two 
poles (Gibson & Gibbs, 2006; Griffith, Sawyer, & Neale, 2003). Chudoba, Wynn, Lu, and Watson-
Manheim present an important framework for understanding the various components of virtuality in work 
arrangements and thereby categorizing the various versions of virtual work arrangements (Chudoba et.al 
2005). According to this model, several  elements must be considered. The first of these refers the 
physical distance that separates workers from their company, their colleagues and their superiors, usually 
caused by the delocalization of work (Kirkman & Mathieu, 2005; Siebdrat, Hoegl, & Ernst, 2009). The 
second element, the temporal dimension, refers to the different time zones that separate individuals and 
make it more difficult to schedule meetings and organize activities (Towers et. al., 2006). The third 
element is the complexity and diversity of technologies used to maintain the relationship between the 
worker and the organization.  
 
Some theorists have attempted to clarify further the concept of the virtual team by developing a 
classification of all virtual modalities. Telecommuting refers to a situation in which employees work at a 
location other than the usual workplace, possibly their homes, and communicate via computers and 
telecommunications. Telecenters. provide equipment and space for employees possibly  not available in 
the telecommuter's home. Mobile working  refers to the working environment of mobile workers who work 
“on the road” via cell phones, iPhones, iPads, pagers and laptops. In the virtual team environment 
employees collaborate from remote locations using e-mail, the Intranet and/or video conferencing (Pang, 
2001). Another continuum places virtual teams within a wide array of work arrangements, both physical 
and virtual. On one end  is the worker totally “tethered in the office,” working exclusively in the office and 
never at home. On the other end would be the employee who does all his work completely at home or “on 
the road.” This second continuum does not address the virtual work team per se, but does provide a 
framework for understanding the concept of virtuality (Ahuja,2010). Ahuja mentions that many of these 
teams often operate in an asynchronous manner—a worker in a European country performs his or her 
part of the project at one time of the day, and hands off the project to members located in California or 
Tokyo to complete during their own work day. 
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For the purposes of this paper, a virtual team is defined as a group composed of people who primarily 
work interdependently across space, time, and organizational boundaries through the use of technology 
to facilitate communication and collaboration. This is based on the Stamp model, but adds the limiting 
concept “primarily.”  A team that works almost exclusively on a virtual basis, but meets once or twice a 
year at a business conference or sales event is still a virtual team. The core issue in defining a team as 
virtual is whether the team depends on virtual communication for achievement of goals, indeed, for its 
very existence. 

3. FACTORS COMPELLING THE GROWTH OF THE VIRTUAL TEAM  

The rapid growth in virtual teams over the last two decades is a result of a confluence of sociological, 
economic, organizational and technological factors. Some of the reasons organizations adopted virtual 
teams are because this new paradigm enabled them to  more efficiently compete in the global 
marketplace, save time, cut down on travel expenses, and integrate the work of specialized employees 
located at large  geographical distances from each other (Townsend, DeMarie, and Hendrickson, 1998; 
Balthazard et al., 2004). However, as we shall see there are many more factors that have compelled 
companies to quickly adopt the virtual work team as a modus operandi for global corporate operations. 
 
Globalization. In order to remain viable competitive entities, companies are forced to expand operations 
across the globe. A multinational corporation might locate its corporate headquarters in New York, its 
design division in Tokyo, its manufacturing divisions in China or Mexico, and the company’s sales 
divisions on four different continents. Organizations must increasingly incorporate virtual teams into its 
operations to efficiently carry out design, production, and logistics activities (Arnison and Miller, 2002; Bell 
and Kozlowski, 2002; Croasdell et al., 2003). Decentralization seems to be an inherent outgrowth of the 
globalization process—companies that grow “wider” also tend to disperse operations.  

The virtual team enables companies to integrate the activities of a wide range of functions (Lu et al., 
2006). It has been reported that German electronic systems and components giant Siemens utilized 
virtual teams dispersed globally to run more than 1,000 projects. This enables companies like Siemens to 
maintain  the flexibility to adjust to a wide a variety of environmental, legal and consumer variables 
(Lasser and Heiss 2005). 

The Growing Need for Time Efficiency. The efficient use of time is one of the more critical components of 
organizational life. For that reason, sophisticated communications technologies, infrastructure, and 
systems are crucial for corporate productivity and profit.  With such systems employees are more able to 
avoid delays and generate immediate feedback. 

The virtual team is a perfect tool for mastering the challenges of time. Teams whose members live in 
different time zones can work around the clock. This enables the organization to increase the speed of 
production, enhance the company’s flexibility, and respond more quickly to market demands. Certainly, in 
the virtual environment team members can work on projects at a much quicker pace than if they are 
required to spend hours traveling to face-to-face meetings. One researcher labeled the process by which 
team members pass off pieces of the project over the course of the work day or work cycle as a “relay 
race” procedure (Cascio, 1999). 

Tapping into the Global Skill Base. The day when the most skilled professionals were principally  located 
in Western societies is long gone. Nowadays, countries such as India, China, Brazil, and  Israel are as 
likely as the United States or Germany  to house key scientists, software developers, and management 
and marketing experts. Many organizations are finally realizing there is a vast pool of untapped skills, 
knowledge and abilities throughout the world (Pang, 2001). 

Multinational organizations can now utilize  virtual teams to tap into and coordinate  that global skill base. 
At the same time, organizations can expand their potential labor markets. This has enabled companies to 
hire whom they want and need from whatever location. And because of the competitive nature of today’s 
labor market, companies increase the likelihood of getting top talent from the global labor pool. (Duarte & 
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Snyder, 1999). The virtual team can be staffed based on expertise, not local availability (Drouin, 
Bourgault 2010). 

Cost Reduction. Organizations have been quick to realize and capitalize on the cost reductions that 
virtual teams can bring to an organization. Virtual teams enable companies to reduce overhead costs, 
such as physical assets used to support traditional work environments or redistributing costs over several 
physical locations. 

Virtual teams empower organizations to dramatically reduce the travel time of the team members, which 
leads to substantial savings. If the same members had to travel to meet each other, companies would be 
spending a small fortune in airfare, hotel expenses, and food allowances (Hertel et al., 2005). Members of 
virtual teams save time and money as well by no longer having to deal with unproductive commute time, 
traffic hassles and  the ever-growing cost of fuel.  

Increasing Organizational Efficiency. Virtual teams provide a dynamic framework in which  employees can 
work on a large number of tasks or projects simultaneously (Cascio & Shurygailo, 2003). Based on the 
mandate of the virtual team and flexibility of the organization, it is conceivable that individuals can belong 
to a number of teams simultaneously, and can even move from team to team. Such team members can 
also serve as strategic connectors  between teams, transmitting critical information from one team to 
another. Virtual teams, moreover, provide organizations the capacity to quickly pool resources from a 
variety of locations by forming virtual teams to address specific organizational needs (Alavosious et al., 
2002). 

The Technological Imperative There is no doubt that many of the key factors driving the evolution of the 
virtual team existed before this new organizational format’s appearance. Globalization, decentralization, 
and the need to become more resource-efficient were developing trends before the arrival of the virtual 
team. 

 A host of new technologies, however, spurred the creation and development of the virtual team as we 
know it. The telephone existed throughout the 21st century, of course, but the fax machine, the Internet, 
hand-held “smart phones,” and the webcam were not widely available until the last few decades of the 
20th century and the first decade of the 21st. 

Companies quickly adopted these technologies to their everyday functioning, so now it is inconceivable 
for a multinational or national organization to exist without using the full arsenal of cyber and other 
information/communication technologies at their disposal. Theorists have been quick to recognize the role 
of information and communication technologies have played in the adoption by organizations of the 
introduction of virtual teams (Chen et al., 2003; Child, 2005). 

Employees’ Life Needs. Over the last few decades employees have become increasingly concerned 
about the balance between the demands of their lives and their jobs. In various work life studies GenY 
workers have indicated that they would turn down promotions if such organizational advancement 
required them to move their families to new states or countries. Hence, quality of life has become a major 
factor particularly in attracting and retaining quality employees (Schepp, 2012). 

Recognizing that employees increasingly desire a balance of work and personal life, family requirements, 
personal fulfillment and flexibility, employers have looked for ways to adapt to this sea change in 
sociological values. They have provided on-site day care centers, financial planning advice, and wellness 
programs to meet employee needs.  

The emergence of the virtual team as a new organizational paradigm is serendipitously helping 
companies meet employees’ demand for more balance between work and personal demands. And that 
factor is leading to the acceptance by employees of participation in these virtual teams. These teams can 
provide participating employees greater freedom in structuring their schedules, and enable workers more 
flexibility in regard to their workday and workplace. To an extent, virtual team schedules are analogous to 
“flextime” arrangements, which enhance the ability of employees work on their own schedules. 
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Teamwork. Long before the introduction of high-tech communication technologies into the workplace, 
American and global multinational were well on their way to widespread adoption of the “team approach” 
as an organizational “best practice.”  The fact that employees already  were accustomed to working in 
face-to-face teams helped facilitate the rapid adoption of the practice of working in virtual teams in the 
21st century organization. Now, however, they would be working interdependently, communicating and 
collaborating across space, time, and organizations almost exclusively through the use of technology 
(Brunelle, 2012). 

Research is beginning to reveal that working within the virtual environment is quite different than working 
face-to-face. While the teamwork trend helped establish the rapid introduction and acceptance of virtual 
teams into the global organizational milieu, virtuality has had a strong impact on the employee-employer 
relationship. As we will see, some of this impact has been positive, some not so (Connelly & Gallagher, 
2004). Among other things, it affects modes of communication by reducing physical contact, modifying 
the places and times of meetings, and intensifying technology-mediated exchanges (Salter,Green, 
Duncan, Berre, & Torti, 2010). 

5. THE IMPACT OF VIRTUALTEAMS 

Although the use of virtual teams has grown considerably in the global corporate community over the last 
two decades, only recently have large-sample empirical studies been performed to give us an indication 
of the efficacy of this new organizational phenomenon. 
 
Traditional academic studies have generally found virtual teams a useful tool for organizational 
productivity and worker satisfaction. Studies concerning workers’ satisfaction with virtual work 
arrangements indicate that they generally view this kind of work positively (Golden, 2006). Workers tend 
to perceive these work arrangements as a good way to achieve a better work-life balance (Harris, 2003), 
reduce work-related stress (Konradt, 2003) and gain more flexibility and autonomy in their work 
arrangements. Most agree that the trend toward the adoption by organizations of virtual work 
arrangements, virtual teams, and telecommuting practices is profoundly altering the nature of the 
employee-employer relationship (Connelly & Gallagher, 2004). 
 
The popular literature is rife with anecdotal testimonials to the efficacy of virtual teams. Justin Brackett, 
Vice President of Shift Digital, an Internet company, claimed that he is able to engage in effective 
collective and individual brainstorming activities with industry thought leaders using a virtual-team 
technology called Google Hangouts. He has never met any of his team members, since most members of 
the Digital Team, as he refers to them, are dispersed around the country and the globe (Brackett, 2012). 
 
Ironically, social media gurus, who one would expect to embrace the virtual meeting trend, are often more 
skeptical than Brackett about this trend. According to Chris Brogan, author of Google+ for Business, most 
professionals still prefer face-to-face meetings over global conference calls. Most managers, he claims, 
do not prefer virtual meetings, merely endure them. Still, he predicts that in the near future 70% of 
managers’ meetings will be conducted in cyberspace (Hedges, 2012). 
 
Recent large-scale research is revealing much new information about the virtual team and challenging 
many assumptions held by the business and academic community as well as the media. In March 2012 
training giant RW3 CultureWizard released one such study,  “The Challenges of Working in Virtual 
Teams—Virtual Teams Survey Report 2012.” RW3 sent out 45,000 surveys about the use of virtual teams 
to clients, colleagues, and others engaged in global business activity. Almost 10% of the clients 
responded, an outstanding rate for this type of survey and one that indicates the seriousness with which 
the participants responded. Those engaged in global business realize that working virtually in a techno-
driven environment offers unique challenges (The Challenge, 2012). 
 
Participants from 102 different countries responded. 23% of the respondents came from the United 
States, 18% from the United Kingdom, and 7% from India. The rest of the sample featured developed 
countries such as Germany, Canada, Belgium, Australia and Japan, and developing countries such as 
China, Malaysia, Brazil, and Mexico. 
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The survey reveals the challenges facing the virtual team work format as well as the opportunities it is 
creating. As the survey leaders point out, human beings have traditionally depended on multiple senses 
and forms of expression in their interpersonal communication. Virtual teams largely deprive participants of 
a number of these senses, including sight and touch. Cyber technologies can mimic some of these 
sense-driven experiences, but cannot recreate them totally.  
 
When  deprived  of  some  of  those  senses  and  forms  of  expression,  team members must improvise 
to compensate for the inability to see or touch other members, for instance. The virtual team experience 
is further complicated by the fact that such groups often include individuals trying to overcome the 
challenges not just of geographic distance but cultural differences as well. Many of these teams feature 
members from Europe, North and South America, and Asia.  
 
As the study states, to be successful in the global arena, companies must develop proficient and effective 
virtual workers. These challenges, then, must be overcome by workers acquiring the core competencies 
to succeed in this environment.  
 
The respondents described their deep involvement with and dependence on virtuality as an 
organizational tool. 95%  of  respondents  reported  that  they  worked  often  or  very  often  with  people  
using  the  telephone, email, or an online tool.  87% of respondents indicated that at least 25% of their 
productivity depended upon working virtually.  33%  of  respondents  indicated  that  at  least  half  of  
their  virtual  teams  were  located  outside  the  home country. The relationship of globalization and 
virtuality was apparent. 61% of respondents reported virtual work with individuals based both domestically 
and internationally, and another 22% reported that most of their work was with internationally based 
individuals. Only 18% reported working mostly with domestically-based individuals. The respondents 
reported using a plethora of technologies to communicate with virtual team members. 28% reported using 
email, 27% the telephone, 19% instant messaging, 7% text messaging, 7% web cams, and 6% Skype or 
another VoIP.  
 
One of the more positive findings of the RW3 study is that contrary to prevailing wisdom  virtual teams 
perform as well as groups that meet  face-to-face at least once a year, at least from the perceptions of the 
survey respondents. This is good news for companies that are becoming more global and want to save 
money on travel and other costs.  
 
Some of the RW3 CultureWizard study results are less encouraging. Only about 66% reported that their 
virtual teams were successful or very successful. The rest classified their teams as only moderately 
successful in achieving their goals. This of course brought a response from academics and business 
practitioners. Michael Schell, chief executive of RW3 and co-author of the report stated that "There is no 
place in the business world where 60% is good enough." Brooks Holtom, an associate professor of 
management at the McDonough School of Business at Georgetown University, offered a solution to the 
productivity issue. He stated that “Given the increase in the use of virtual teams worldwide” there is a 
definite need in the marketplace for the training of employees in how to conduct and participate in virtual 
groups (Mohn, 2012). 
 
The sources of problems in the virtual team, the study found, are many.  Respondents  reported  that  
virtual  teams  were  most  different  from  face‐to‐face  teams  in  managing conflict (70%), expressing 
opinions (55%), and making decisions (55%). 78% said that communicating across time zones was a 
hurdle to virtual teams. Other productivity obstacles included the time required to make decisions (74%), 
team members’ different accents (69%), cultural differences (59%), and language (51%). Other studies 
have noted that different cultures have different values and languages, which may influence behaviors, 
perceptions and attitudes and make it more complicated to get work done (Hofstede, 2001). 
 
The  greatest  personal  challenges  respondents  faced  were the inability  to  read  non‐verbal  cues  
(88%), difficulty  establishing  rapport  and  trust  (75%),  absence  of  collegiality  (70%,  difficulty  seeing  
the  whole picture (65%), reliance on email and telephone (57%), and a sense of isolation (47%). The last 
of these, isolation of virtual team members, has been noted as a problem in earlier studies (Cooper & 
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Kurland, 2002; Kirk & Belovics, 2006).  RW3 found that 41% of respondents never met other virtual team 
members face-to-face, and 24% met only once a year. This lead to social isolation—79% complained that 
virtual team meetings provided the members insufficient time to build relationships.  
 
71% said that a major deterrent to team productivity is the fact that many colleagues do not participate 
fully in the project or discussion during the virtual meeting. The colleague might be disinterested, or more 
likely distracted. It is no wonder that respondents listed “being proactively engaged” as the most important 
characteristic of a virtual teammate.  
 
The issue of the distracted cyber worker has been addressed in other studies. In a 2011 study conducted 
by Career Builders, Inc., nearly 40 percent said they are more productive at the workplace, while 29% 
reported getting more work done from the house. The main reason for their lack of productivity working 
virtually, they say, is a combination of elements: chores, the television, pets, errands, children and the 
lure of the Internet. These can all impact the ability of virtual team members to participate fully in the 
project at hand (Brooks, 2011).  
 
Another study claims that one of these elements, electronic communication modalities, serves as a 
particularly strong distraction. Research by Workplace Options, a provider of work-life services for 
employees, found that more than half the workers polled reported that distractions affect their productivity, 
and named as the major culprit the plethora of communication modalities at their disposal, including the 
Internet, hand-held devices, and social media. According to study co-author Jonathan Spira, such 
distractions cost American businesses an estimated $650 billion annually (Smith, 2010). 
 
In the RW3 study many of the complaints about virtual teams involved the role of information and decision 
making in virtual groups. 73% mentioned “the speed of  decision  making as an issue, and 55% named 
“the method of decision making.” Not surprisingly, respondents ranked the willingness to share 
information and the ability to be collaborative as critical characteristics of a virtual team member. The idea 
that face-to-face teams make better use of information and integrate information more efficiently than 
virtual teams is supported by several studies (Baltes et al., 2002;  Kerr and Murthy, 2004).  
 
69% of the respondents mentioned that different leadership styles are seen as a problem in running a 
successful virtual team. Earlier studies found that effective leadership is often difficult to achieve in virtual 
teams (Zigurs, 2003; Cascio and Shurygailo, 2003), often because virtual teams are plagued by role 
ambiguity, task uncertainty, and conflicts (Curseu at all, 2008). 
 
Another recent major study was conducted by the Forrester Group under the direction of Brandman 
University, part of the Chapman University System. The study, “Virtual Work Environments in a Post-
Recession Era,” demonstrates that global corporations are engaged in a profound debate over the merits 
of a virtual work environment, even while the very same corporations are moving toward greater use of 
virtuality in their organizations. The study, released in 2011, surveyed 135 senior leaders and hiring 
managers in America’s Fortune 500 and large companies (5,000 employees or more) who are either 
actively or gradually hiring new employees (Bullock and Tucker, 2011). 
 
According to the survey, there is a pronounced trend toward the adoption of virtual teams, which the 
study defined as a group of people working together via technological means from disparate locations on 
a specific project. 40% of survey respondents said  that 40% or more of their company’s employees work 
in virtual teams today. More than half the respondents expected their companies to increase their 
dependence on virtual teams in the next one to three years. 
 
While virtual teams are indisputably on the rise, the research revealed that top leaders are still ambivalent 
about the competitive advantages of an electronically-mediated distributed work force. Only 30% of the 
leaders view virtual teaming as an important strategy to gain access to new markets, and surprisingly only 
35% thought it provided employee flexibility and job satisfaction. The respondents said their companies 
chiefly pursue virtual teaming as a way to reduce travel and real estate expenses and to recruit high-
quality talent regardless of geography. 
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The managers in the Forrester/Brandman University study voiced concerns starkly reminiscent of those 
documented in the RW3 CultureWizard survey. Fortune 500 business leaders and hiring managers are 
concerned about establishing accountability with distributed virtual workers. 57% of respondents said 
earning trust was a challenge for managers of virtual teams. Close to half said that in virtual teams it is 
especially difficult to effectively communicate with remote employees, manage projects and deadlines 
successfully, and create consensus during decision-making. Such issues emerged in earlier studies that 
found that virtuality affects modes of communication by reducing physical contact, modifying the places 
and times of meetings, and intensifying technology-mediated exchanges (Salter,Green, Duncan, Berre, & 
Torti, 2010). 
 
Respondents felt that missing intangibles such as body language cues and the absence of more informal 
communications make it more difficult to establish trust in such teams. The senior leaders of these 
Fortune 500 companies felt that as a result of these communication obstacles managers in virtual teams 
must find other avenues to establish rapport, through the use of social media or employee portals.  
 
Ironically, although most of those surveyed expected the use of virtual meetings to increase in the near 
future, and more than 70% of respondents said that possessing proficiency in collaboration technologies 
is a must for employment consideration,  only between 7% and 43% of respondents said their companies 
plan to invest in specific collaboration tools such as video and web conferencing.  Of course, such plans 
could change dramatically if the demands of a global economy warrant. 
 
Unique to this study is a series of success stories included in the report documenting how some major 
companies marshaled the forces of virtual communication to grow their global business. These case 
studies attest to the efficacy of virtual teaming as a productivity-enhancing modality, in spite of the 
problems associated with this new organizational paradigm.  Pepsi Cola utilizes what they label 
S.T.A.R.T, the Strategic Thinking Application Reinforcement Training program, to support and reinforce 
the transfer of skills to the job. A senior leader in a PepsiCo business presents a real world problem to a 
team and asks its members to collaborate via chat rooms, webinars, and other virtual tools to solve the 
problem while using a new skill set developed via the self-paced courses. The Savant Company, Inc., a 
small marketing strategy company in Newport Beach, California, has utilized virtual teaming to build the 
company. They are collaborating virtually with a Korean company on a startup project. Savant’s CEO 
Farhad Mafie was quick to point out that in spite of company’s extensive use of virtual teams, it realized 
early on that to establish trust with employees from Asian countries, the company had to first schedule 
face-to-face meeting with all virtual team members. Sunguard Higher Education of Malvern Pennsylvania 
has successfully utilized virtual team meetings to coordinate projects with local communities (Bulluck and 
Tucker, p.8).  
 
In spite of the problems inherent in the virtual meeting format, and the misgivings expressed by 
practitioners, workers, and senior management about over-reliance on such a format for corporate 
operation and growth, we can expect organizations to increasingly look for ways to connect employees 
with methods that transcend the limitations of geography and time. The challenge is making this new 
organizational paradigm more functional, accessible, and user-friendly.  
 
5. CONCLUSIONS AND GUIDELINES FOR THE FUTURE OF THE VIRTUAL TEAM 

Clearly, the virtual team has the potential to improve the daily functioning of both large and small 
organizations operating on global, regional, and local levels. By extending the boundaries of time and 
space, such teams possess the potential to significantly improve organizational and personal productivity. 

However, research indicates that the global work team has yet to reach its full functional potential, even 
as the power and capacity of the technologies facilitating the global virtual work team have grown 
exponentially. Therefore, we can draw a number of conclusions about the future of such teams. 

In order for virtual teams to operate to their maximum potential,   more group structure and rules of 
behavior and operation are necessary. Importantly, the employing organization and the virtual team’s 
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leader or facilitator need to emphasize to participants the behaviors and results that are expected of them 
in this new environment.  

Participants must be made aware of the impact of cultural differences on the operation of such teams. An 
article in the International Herald Tribune entitled “Crossing Borders? Then Expect Culture Clashes" 
described at length how poor communication and misunderstandings due to cultural differences often 
plague cross-national business exchanges (Altman, 2007). 

Some anthropologists who study the virtual team phenomenon claim that the dysfunctional aspects of 
cross-cultural communication can be overcome over time, warning that we not confuse cultural 
differences with culture clashes.  Anthropologists cite examples in which people in virtual teams learn to 
negotiate across cultural boundaries in complex and evolving business conditions. They speak of “cultural 
hybridization” and “culture creation”, a new culture emerging from the group or groups that transcend the 
national and cultural perspectives of individual members. For instance, one automotive global team 
involving Brazil, Sweden, Germany, the UK and Japan established to create a chassis for a global car 
platform quickly discovered they had different ideas about how they should organize and do their work. 
They even disagreed on which issues deserved top priority in solving this problem. For a year they 
watched one another, listened, and questioned each other. As their differences surfaced, the team 
reportedly crafted a new way of working that was a  hybrid of the diverse values and approaches they all 
brought to their work (Gluesing, 2012). 

However, virtual teams often work on fairly short deadlines that preclude the gradual transition to a 
“hybridized” group process. They must achieve goals quickly, and therefore must rapidly adapt to cultural 
differences in order to move the productive process. Participants on virtual teams which stretch beyond 
the boundaries of culture and geography very often are operating without the visual and other sensory 
stimuli needed to maintain a functional  cohesive  and  collaborative  team group dynamic. Therefore, 
group members will have to be made aware of the cultural differences at the outset by the organization 
and/or the team’s leader. It is paramount for team members to be clearly instructed in what is expected of 
them. 

Another issue is the development of trust within the group. Virtual teams survive and thrive to the extent 
that their members develop a strong sense of trust in each other’s reliability, competence and honesty.  
Virtual teams must develop a trusting, sharing environment which is  dependent not so much on the 
technology or the employing organization’s culture or structure  but on the behavior of members 
themselves. Therefore, team members must develop consistent behaviors, and learn to share and 
collaborate. Virtual team leaders and facilitators must create an atmosphere and culture that will foster 
team work and collegiality in a trusting environment. 

One behavior pattern that has been found to undermine group cohesion is the tendency of virtual team 
members to multitask during meetings. In effect, this issue is related to the problem of the development 
and maintenance of trust within the group. In recent studies participants have expressed  frustration with 
team members who engage in multi-tasking during a meeting. Commonly multitasking team members 
tend not to fully participate in the group activity of the moment, providing little feedback to other group 
members’ comments and suggestions. One solution to multitasking is to train facilitators to regularly have 
team members provide verbal feedback or other signals that indicate that the members are engaged. 
Webcams and other visual cyber devices might facilitate the engagement process.  
 
Research has revealed that virtual teams made up of  
participants  from  India  and  other  countries  outside Western  Europe  and  North  America are the 
teams most cognizant of the negative impact of time zone differences. Team members are often 
participating simultaneously at completely different local times, and are therefore at different points of 
their work days. For instance, a meeting taking place at 8 AM in New York is occurring at 2 PM in Paris, 
and the next day at 5:30 PM in New Delhi and 10 PM in Sydney. A virtual team in session any later than 
10 AM Eastern is meeting at a very inconvenient time of day for team participants located in Asia.  

If  organizations  want  to  maximize the performance of global virtual teams  they must take special care 
to first acknowledge the impact  time zone differences has on  the team members’ quality of life and 
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second develop methods to coordinate group activities across widely disparate time 
zones.  Organizations can help by educating meeting planners about the best times to schedule global 
meetings, and sensitize team members and leaders on the need to respect the time constraints of those 
half-way around the globe who might be meeting on their personal family time. 

There are a host of functions that take place in  the ordinary course of organizational life that seem to 
have little impact on the  work team’s task at hand but in reality subtly contribute mightily to the  
organization’s  functioning and the long term development and growth of its employees. With the 
virtualization of much of our work life, companies must be careful to ensure that they maintain the viability 
of such behaviors.  

One of the most important of these “informal” processes impacting the functioning of organizations is that 
of mentoring (Zey, 1999). The mentor relationship plays a critical role in management training, 
organizational retention of top talent, and the cultivation and grooming of the next generation of company 
leaders.  

Mentoring naturally occurs within the framework of the co-located organization,   but might find particular 
challenges in developing between members interacting solely within the confines of the virtual teams.  

It could be argued that virtuality per se is not an impediment to the occurrence of mentor relationships. 
After all, research reveals that relationships that are arranged via virtual mentor programs are often 
successful. However, such programs are planned, implemented, and shepherded by the employing 
organization itself. Such organizational assistance is a critical factor in these relationships’ success (Zey, 
2011). 

Non-programmatic mentor relationships depend on factors such as interpersonal chemistry, personal 
engagement, and one-to-one interfaces in order to develop and succeed. All of these factors face 
tremendous structural headwinds in the purely virtual work team environment. It might not be easy for 
employees to initiate organic mentor relationships in that arena. Therefore, if companies desire the 
development of one-on-one interpersonal relationships to develop between senior and junior members, 
they should strongly consider instituting a formal mentor program that includes members of the virtual 
teams. These programs can be in-person or of the increasingly popular electronically-mediated variety. 
But they must be initiated by the organization if they hope for mentor relationships to emerge in 
cyberspace. Interestingly, future mentors operating in the virtual environment will play a key role in 
helping the next generation of employees make a smooth transition to working within the increasingly 
virtual organization of the future. 

It is becoming increasingly evident that for virtual work teams to succeed, the organization must support 
the transition to virtuality with a strong training infrastructure. Only  16%  of  the respondents in the   RW3 
CultureWizard project reported  that  they  had  received  training  to  prepare  them  for  working  on  a 
virtual team.  

Organizations assume that because employees have a facility with technologies such as e-mail, texting, 
and webcams, they therefore possess the skills to properly function in the virtual team environment. 
Companies also assume that the same work and team skills that enabled the employee to succeed in the 
co-located environment will easily translate to success in the virtual environment. As we have seen, the 
virtual environment presents a whole new set of challenges, including inconvenient time zone differences, 
cultural differences, and the absence of the body language cues humans depend on for normal 
interpersonal functioning. 

Therefore, it is imperative that the 
organizations  provide employees in the global  work  arena  with  a  better  understanding  of  the  challe
nges  they  face  when  working  virtually. They must also familiarize the employees with the tactics and 
skills necessary for them to succeed in a new work paradigm with behavioral norms that are neither 
natural nor intuitive. That training should first familiarize the employees with a knowledge of the 
challenges of working in the virtual work team that we have described. Companies’ mentor programs 
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should incorporate a virtual team training component—perhaps the “mentee” could shadow his or her 
mentor while the senior member participates in and even leads global virtual teams.  

The trend for organizations to implement virtual work arrangements, virtual teams, and telecommuting 
practices in general  is profoundly altering the nature of the employee-employer relationship. Much more 
research, therefore, is needed to understand the mechanisms underlying such work arrangements. 
Researchers and practitioners must adopt as their goal the identification of best practices so that 
organizations can effectively and appropriately manage the virtual environment and help their managers 
make better decisions while operating on the virtual frontier. These best practices must include a 
consideration of issues related to organizations’ technological and organizational capacity as well as the 
employees’ diverse values and desires. 

As mentioned, the virtual team can potentially enhance an organization’s productive capacity. However, 
multinational and other corporations have been premature in their high expectations of the performance 
of such virtual work teams.  

Each year, American and other multinational organizations are expanding their global reach. As they 
become more global, they will rely on global real-time team work to achieve their organizational goals.  
The Wall Street Journal reports that US multinationals such as General Electric, Apple, General Motors, 
and Caterpillar are now hiring more non-US workers than US workers (Thurm, 2012). There is also an 
emerging trend toward what is labeled “global localization,” the process by which global companies move 
many functions, including manufacturing, marketing, and sales, to the geographic areas in which the bulk 
of customers are located. In other words, jobs, and employees, are following customers, and in many 
cases these customers live in China, India, and Brazil (Aeppel, 2012). Therefore, we can expect 
continued trending toward virtual work—employees in corporate headquarters in the US, for instance, 
communicating daily with sales people in India and China. 

Therefore, it is incumbent on these companies to dramatically improve the functioning of such teams to 
maintain the smooth operation of their global operations. While “going global” imbues the organization 
with a distinct comparative advantage over more localized competitors, the advantages of this global 
reach  could quickly and easily be negated if the company’s  global workforce ends up spending much of 
its time in even mildly dysfunctional virtual work force teams. In fact, it is clearly possible that the 
dysfunctional nature of such work teams is at least in some sense one of the contributors to the 
seemingly interminably sluggish global economy. This would be the supreme irony, given that technology, 
especially computer-mediated communication technology has been uniformly heralded as the principal 
driver of future economic growth. 

Until we fix the evolving communication and work systems, principally by improving the virtual 
infrastructure and training the participants to operate within the virtual framework, we can expect such 
systems to perform in an unpredictable and often unsatisfactory way. 
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ABSTRACT 

This research examines international knowledge transfer and organizational learning in the biotechnology 
industries in Japan and the U.S.  This study compares the incorporation and usage of foreign knowledge 
of U.S. and Japanese biotechnology firms, and the impact that has upon firms’ innovative outputs. 
Results suggest that foreign knowledge has a stronger impact on overall innovation than does domestic 
knowledge for both Japanese and U.S. biotechnology firms, indicating that biotech firms that exploit 
national differences in this industry may have a competitive advantage over those that do not exploit 
those differences. However, a domestic bias seems to persist for both U.S. and Japanese biotechnology 
firms.   
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1. INTRODUCTION 

In the global biotechnology industry, innovation is the key ingredient to success in this industry. Much has 
been written on the growth in the importance of knowledge and organizational learning in high-technology 
industries in general and in biotechnology in particular. One area that has received less attention in the 
literature, however, is the location of knowledge sources and that location’s impact upon overall 
innovation within the biotechnology industry. Nag & Gioia (2012) note that while our understanding of 
some parts of the knowledge management process has improved, we still have a very limited 
understanding of the factors and conditions that guide firms in the acquisition of knowledge. This paper 
aims to add to our understanding of these factors and conditions by considering the role of national 
boundaries and ethnocentrism in knowledge acquisition in the biotechnology industry via a comparative 
study. The paper will consider two differing competitive environments: the biotechnology industry in the 
U.S., and its sibling industry in Japan. The U.S. and Japan have significantly different industrial 
environments for biotechnology, with the U.S. being characterized by entrepreneurial firms vying for 
venture capital funds, and Japan being characterized by large established multinational firms branching 
into biotechnology via internal new venturing, or “intrapreneurship.”  As the two countries have such 
different biotech environments, these two countries present a rich area for comparison in our study of 
knowledge acquisition.  

We argue that firms that are open to foreign knowledge and that learn from foreign competitors have 
more overall innovative output than those firms that make less use of foreign knowledge, but that despite 
that advantage, many companies opt to remain localized in their industrial scans.  Country differences in 
industrial and institutional contexts can be sources of innovation, and firms that exploit those differences 
are more productive than those that do not. Firms that are less open to learning from foreign knowledge 
sources fail to make efficient use of the resource of knowledge, and thus either waste resources creating 
innovations that have already been developed elsewhere, or miss important opportunities for new 
knowledge-building. This paper will combine areas of organizational theory with international corporate 
strategy, looking at theories of organizational learning, the resource-based view of the firm, and the 
knowledge-based view of the firm in an effort to study organizational learning and knowledge transfer 
within the biotechnology industries in the U.S. and Japan. 

The paper will be organized as follows: the next section will review the literature on the resource-based 
view of the firm (RBV), the knowledge-based view of the firm (KBV), and theories of organizational 
learning, and introduce our hypotheses. The second section of the study will examine the setting for the 
study by comparing the biotechnology industries in the U.S. and Japan, highlighting the differing 
operating environments for firms in the two countries. The third section will discuss the modeling 

                   JOURNAL OF INTERNATIONAL MANAGEMENT STUDIES, Volume 12, Number 3, 2012                24



 

approach and the data used in the study, and the fourth section will report the empirical results and 
provide a discussion of our findings, as well as limitations of the study. 

2. LITERATURE REVIEW 

2.1 Resource Based View 

Recognizing that active innovation is vital to biotech firms in both Japan and the U.S., this paper argues 
that firms that learn from competitor firms, and particularly from foreign competitor firms, have greater 
innovative outputs than do firms that fail to effectively learn from other firms. The resource-based view 
(RBV) of the firm emphasizes capabilities (competencies) and assets that are specific to the firm, and 
regards those competencies and assets as a fundamental determinant of firm performance (eg. Penrose, 
1959; Wernerfelt, 1984; Teece et al, 1997). This view assumes the heterogeneity of firms, in which the 
key to successful performance is not imitating other firms in one’s strategic group, but rather, exploiting 
the differences between those firms. Rodriguez and Rodriguez (2005) suggest that technological 
resources provide the firm with innovative capacity, which is important in creating competitive advantages 
in international markets. Lippman and Rumelt (2003) argue that a firm can exploit that advantage through 
combinations with outside resources.  

In the context of the biotechnology industry, these outside resources can be said to exist in the form of 
outside technological knowledge. In this patent citation study, we can see that firms can create and 
exploit competitive advantages by combining existing internal resources (existing knowledge within a firm) 
with outside resources (patented innovations of other firms) to create new resources, in the form of new 
technologies and new innovations. The global biotechnology industry is dependent upon innovation, 
which creates competitive advantages for firms. The more a firm exploits its access to technological 
resources, and exploits the differences that exist between domestic firms and foreign firms, the more 
innovative and competitive that firm will be. 

A complementary theory of the resource-based view is the knowledge-based view of the firm. While the 
resource-based view deals with knowledge as an implicit resource (Nonaka & Takeuchi, 1995), the 
knowledge-based view is explicitly concerned with knowledge as a resource of the firm. First specifically 
discussed by Grant (1996), the knowledge-based view of the firm argues that core competencies that are 
knowledge-based are enhanced and expanded as they are used and applied. Firms use knowledge to 
gain competitive advantages through learning and knowledge integration (Grant, 1996; Kogut & Zander, 
1992; Stata, 1989) as well as to develop competencies (Prahalad & Hamel, 1990; Mason, 2003). The 
knowledge-based view of the firm (Grant, 1996; Spender, 1996), posits that knowledge is the most 
strategically-important resource of the firm, particularly in high-tech industries (Barney, 1986; Grant, 
1996). For high-tech industries in particular, the most important thing is not necessarily that a firm have 
proprietary knowledge, per se, but rather, that the firm have the capabilities of generating new knowledge. 
Kogut and Zander (1992) discuss ‘combinative capabilities,’ which consist of a firm’s ability to use existing 
knowledge to create new knowledge as well as the ability of a firm to exploit current knowledge. Grant 
(1996) argues that “knowledge is the preeminent resource of the firm” (p.384). Chi, Lan, and Dorjgotov 
(2011) note that proper and effective management of knowledge can be a major source of wealth creation 
for the firm.  

Galunic and Rodan (1998) look at innovation as a product of the combination of knowledge-based 
resources. This ability of a firm to integrate external knowledge with existing internal knowledge to create 
new knowledge assets has been suggested to have a positive effect on overall innovative output 
(Henderson & Cockburn, 1994). The transfer and absorption of knowledge plays a critical role in a firm’s 
ability to generate high-impact innovations (Phene et al, 2006).   

2.2 Theories of organizational learning  

The ability of organizations to learn from outside knowledge sources is an important factor of internal 
innovation. Organizations can learn from experience and information within the organization by analyzing 
past successes and failures and incorporating that knowledge into future decisions and developments. 
Organizations can learn, too, from other organizations. Organizational theorists have long discussed the 
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vicarious learning of the organization. Vicarious learning occurs when an organization acquires new 
knowledge vicariously by observing and copying the successes of other organizations (Huber, 1991; 
Campbell, 1994; Levitt & March, 1988; Miner & Mezias, 1996; Lant & Mezias, 1992). All organizations 
exist within a population of other organizations, and through shared experience (tacit and explicit) and 
observed knowledge development, organizations within a population can learn from each other. March 
and Simon (1958) suggest that most innovation comes from borrowing ideas, which is the process of 
vicarious learning, rather than actually inventing new ideas.  

Firms that have adaptive organizational cultures, those that value innovation and reward experimentation 
and risk-taking, and are thus more open to various forms of learning, tend to have higher performance 
than those firms whose organizational cultures are inert, or cautious and conservative (Kotter & Heskett, 
1992). Ghoshal (1987) argued that exploiting national differences could help a multinational corporation 
(MNC) reach its goals, and that may be equally true for a non-MNC operating in a global industry. 
Therefore, being open to learning from external sources, especially from foreign competitors, may have a 
positive impact upon the innovative performance of the firm. Indeed, Chesbrough (2003) posits that 
abandoning the ‘not invented here’ thinking patterns that dominate many industries, an attitude which 
encourages firms to rely on internal resources rather than make use of external innovation, is key to 
improved performance.  

3. HYPOTHESES AND INDUSTRY SETTING 

The above literature leads to the first set of hypotheses. Combining the resource-based view and 
knowledge-based view of the firm with the discussed theories of organizational learning, we identify 
international knowledge in the biotech industry as an important resource for biotech firms. In this study, 
international knowledge is defined as patent citations from countries other than a firm’s home country. An 
organization that engages in more learning will be more innovative than an organization that engages in 
less learning. Companies that can absorb knowledge from competing companies, particularly from foreign 
competitors, need not waste resources ‘re-inventing the wheel.’ Those firms can build upon innovations 
that their foreign counterparts have already achieved, and thus expedite the ‘stepping stone’ process of 
knowledge creation that Wernerfelt (1984) mentioned. Furthermore, firms that successfully exploit the 
national differences in the global biotechnology industry, by making use of foreign knowledge and 
innovation, would be expected to have greater overall innovative output than firms that do not exploit 
those differences. 

H1a: A higher number of foreign patent citations is positively associated with total overall 
innovation for a Japanese biotech company. 

H1b: A higher number of foreign patent citations is positively associated with total overall 
innovation for an American biotech company. 

H2: Foreign learning will have a stronger impact upon overall innovativeness than will 
domestic learning for all biotechnology companies. 

Certainly, industry scanning is critical to organizational performance and viability (Elenkov, 1997; May et 
al., 2000). However, in this process of scanning the industry, Phene et al. (2006) suggest that firms 
generally limit their searches for outside knowledge to technology areas that are familiar to them. Such 
behavior indicates that firms are indeed limited in their ability to learn from external sources. Moreover, 
Boari et al. (2003) found support for the argument that firms first scan the local environment before 
looking to more distant environments for external knowledge. Jeffe and Trajtenberg (1993) found a local 
bias in patent citations within the U.S. when looking at university patents and the nationality of a plurality 
of inventors. Moreover, the patent search process can be both expensive and onerous, which suggests 
that firms may limit their searches to local areas (Nicol, 2010).  

Stuart and Podolny (1996) found that organizations will usually use a local search when looking for new 
knowledge, rather than branch out beyond their own areas. Other scholars have found that national 
culture shapes how new organizational knowledge is created, used, and distributed (Frost, 2001; Awny, 
2005; Phene et al., 2006), and can affect knowledge transfer and industry scanning (e.g: Zaltman, 1983; 
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Kedia & Bhagat, 1988; Michailova & Husted, 2003; Awny, 2005; May, Puffer, & McCarthy, 2005). Zaltman 
(1983) identified an organizational behavior called knowledge disavowal, a process of selectively ignoring 
incoming information that might cause significant changes in the recipient organization. Kedia and Bhagat 
(1988) suggested that culture can influence technology transfer across nations. Almeida and Kogut 
(1997) looked at the diffusion of technological knowledge in the semiconductor industry and found that 
technological knowledge tends to remain localized by physical location, suggesting that firms are not 
actively scanning the industry for technological knowledge being developed by overseas competitors. 
Schulz (2001) observed that what managers consider to be relevant knowledge is strongly influenced by 
the beliefs and perceptions of the people within the organization; thus, personal biases or ethnocentric 
mindsets may influence the knowledge scanning activities conducted by those organizations.  

The above literature suggests that, while biotechnology firms may have incentives to scan their industry 
for competitive knowledge, both at home and abroad, that learning and technology transfer may be 
limited by both national culture and ethnocentrism (Durnell & Hinds, 2005). Ethnocentrism is defined as 
an outlook in which one’s own in-group is the center of everything, and other groups are measured 
against that in-group (Sumner, 1906). In international business research, it is often a term used to 
encapsulate an attitude of favorable predisposition towards an in-group and a more unfavorable 
predisposition towards an out-group (Balabanis & Diamantopoulos, 2004; Mrad, Mullen, & Mangleburg, 
2011). If, indeed, biotech firms limit their industry scanning to local searches, then they may overlook 
potential existing knowledge in other countries, and must therefore spend additional resources creating 
knowledge that has already been created elsewhere. Ethnocentrism has been previously shown to impact 
consumer choices (e.g. Mrad et al, 2011; Balabanis & Diamantopoulos, 2004), and a ‘not invented here’ 
ethnocentric perspective might suggest that firms would look to firms in their home country first from 
which to vicariously learn. Thus, the learning in biotechnology might be ethnocentrically-biased. This 
leads to the third hypothesis: 

H3: Biotechnology firms demonstrate home-country biases in their patent citations. 

These hypotheses look at the biotechnology industries in the United States and Japan. To test the 
hypotheses, patent citation data will be used to track the global transfer of knowledge in the industry, and 
will stand as a proxy for learning. A more detailed explanation of the choice of patent citation data is 
included in the Data section of this paper. 

While the biotechnology industry is truly a global industry, producing revenues of US$250 billion 
(DataMonitor, 2011) as of January 2011, the industry is dominated by the United States, which accounts 
for nearly 46.2% of those revenues, followed by Europe and the Asia-Pacific region. There are 
approximately 4300 biotechnology companies worldwide, both publicly traded as well as privately held, of 
which approximately 1450 are located in the United States (VanArnum, 2007), employing approximately 
200,000 people (Zhang & Patel, 2005). The U.S. biotech industry is characterized as entrepreneurial, as 
most of the U.S. biotech companies are small start-up companies, employing fewer than 150 people.  

Biotechnology produces intellectual property as its product. The U.S. is widely recognized to have the 
most liberal protection for biotechnology products in the world, and was the first country to allow patents 
on life forms. Although a recent 2007 Supreme Court decision may limit the patent protection offered to 
biotechnology due to a revised understanding of the “obviousness” criterion for patentability in the U.S., 
the true impact of the change on the U.S. biotechnology industry remains to be seen. (Per U.S. law, for 
an innovation to receive patent protection, that innovation must be non-obvious, be new, and have some 
utility.) In the meantime, the U.S. is still regarded as the best, and first, place to file biotechnology patents 
(“Biotech Warriors,” 2007). 

By contrast, the Japanese biotech industry differs from its parallel industry in the U.S., as it operates 
under different legal, social, and economic constraints (Gassel & Pascha, 2000). Japan represents the 
bulk of the market share for the Asia Pacific region’s 25.3% market share in biotechnology (DataMonitor, 
2011). One area of difference between Japan and the U.S. is the network of firms involved in the industry. 
Whereas the American biotech industry is generally made up of many small start-up firms and university-
industry alliances, the Japanese biotech industry is dominated by large firms which have roots outside of 

                   JOURNAL OF INTERNATIONAL MANAGEMENT STUDIES, Volume 12, Number 3, 2012                27



 

biotechnology, and which entered into the industry via internal new venturing. For example, Japan 
Tobacco entered the biotech arena in the 1980’s, as did Kirin Brewery, Japan’s largest beer producer.  

Japan’s biotechnology industry ranks as one of the nation’s fastest-growing industries, according to a 
2005 report by the Japan External Trade Organization (JETRO).  The number of biotech start-up firms 
has grown substantially in recent years, from 333 firms in 2002 to 464 firms in 2005 (Japan Bio Industry 
Association, 2005), bringing the total number of Japanese biotech firms to approximately 800 firms 
(Muller et al, 2005).  The Asia-Pacific region produces roughly 25.3% of the global revenues in this 
industry (DataMonitor, 2011), and within this region, Japan is the market leader, accounting for roughly 
60% of the region’s biotechnology revenues. Japan’s recent legislative reforms, aimed at encouraging 
university-industry cooperative projects and governmental funding initiatives for the biotech industry, may 
well stimulate Japan’s biotech firms to achieve even greater innovative output, which suggests that these 
firms will have additional incentives to learn quickly from the work of competitor firms. The inclusion of the 
U.S. biotech industry, characterizing an entrepreneurial perspective, as well as the Japanese biotech 
industry, representative of a more intrapreneurial perspective, allows for a study of these hypotheses 
without the additional noise of industry composition.  

4. DATA AND METHODS 

This study uses patent citation data to analyze the biotechnology industry. Many researchers have 
argued that patents are key indicators of technological resources as well as proxies for levels of 
innovation (Grant, 2005; Acs et al, 2002, Phene et al, 2006). Patent data provides information about the 
knowledge being created, including the location of innovation, date of innovation, technology class, and 
patent citation list. All patents must list their ‘parent’ patents, called prior art, in the patent application 
process, giving rich information regarding the location of the original knowledge (geographic location of 
patent), which yields an observable path of cross-border (and domestic) technological learning. The 
patent citation method has been used previously to look at technology transfer and sources of knowledge 
(eg. Almeida, 1996; Phene et al, 2006; Almeida & Phene, 2004; Cantwell et al, 2004) and has been found 
to be a good measure of technology flows (Duguet & MacGarvie, 2005).  

Patent citation data was retrieved from the U.S. Patent and Trademark Office. American and foreign firms 
file patent applications in the U.S., so this data will accurately represent domestic citations as well as 
foreign citations. In fact, in 2006, of the top 20 firms receiving U.S. patents, 9 were Japanese, and 7 were 
American. Almeida (1996) found that high-technology firms first patent in the country with the largest 
market share, which is the United States in the case of biotechnology. Furthermore, Rausch (1999) found 
that the United States is one of the first locations for patent application in the biotechnology industry. This 
tendency was also supported by AusBiotech, the Australian Biotechnology Organization. In an industry 
summary at the 2007 Australia and New Zealand BioIndustry Review, AusBiotech noted that Australian 
biotech companies tend to seek patents in the U.S., as the U.S. is likely to be the main market for their 
products and for potential partnerships. Thus, the organization concluded that the number of U.S.-granted 
patents in biotechnology is a good indicator of the strength of a biotechnology firm’s portfolio of 
knowledge assets.  

The U.S. laws on patentable subject matter make the U.S. the country with the most protection afforded 
to biotechnology innovation, giving firms additional reasons to file for patent protection first in the U.S., 
before filing elsewhere. While it is true that most biotech companies will choose to patent their innovations 
in other countries as well as in the U.S., we recognize that they will file for protection in the U.S. first. We 
thus wish to avoid misrepresenting the data by including dual and triple patent applications, as some 
companies file for patent protection for an innovation in several countries on the same day. Therefore, we 
will restrict the patent search to the U.S. Patent and Trademark Office. This method follows the direction 
of Almeida (1996), Almeida and Phene (2004) and Cantwell et al (2004).  Firms of all nationalities file 
patents in the U.S., and along with their patent applications, list the location of the innovation. This study 
uses that location to assess the direction of knowledge transfer. 

The biotech industry is an entrepreneurial industry in the U.S., characterized by large numbers of start-up 
firms and relatively short histories. In Japan, the industry has both entrepreneurial and intrapreneurial 
characteristics. Many companies are small start-up companies, but many others are subsidiaries or 
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departments of large corporations that have diversified into the biotech arena. This study looks at both 
American biotech firms and Japanese biotech firms. The top 50 biotechnology firms in both countries, 
ranked by revenue, were selected for the data sample, and their citations analyzed for five consecutive 
years, 2002 through 2007. Changes in the competitive landscape in early 2008 necessitated limiting the 
data at that point in time. For example, Japan’s largest pharmaceutical company, Takeda 
Pharmaceuticals, bought U.S. biotech company Millennium Pharmaceuticals in April of 2008. Japan’s 
Eisai bought American MGI Pharma Incorporated in December of 2007. These U.S.-Japan changes in 
biotechnology, and in the nationality and location of companies and resources, might have been expected 
to add layers of complexity to the overall research question, and the data was therefore constrained to 
this time frame.  

In total, 50 Japanese companies were analyzed, and 52 U.S. companies were analyzed, giving 100 total 
companies in the sample. In the U.S. sample, 52 firms had a total of 913 patents that were applied for 
during the observation period. Those 913 patents had 20,646 prior art patent citations. Each of those 
20,646 patents listed in the prior art were analyzed to see the location of the innovation. The Japanese 
sample had 50 firms with 703 patent applications during the observation period. Those 703 patents listed 
8,738 prior art citations. Each of those 8,738 patents were analyzed for location information. For the 
entire project, 1,616 patent applications were analyzed, and 29,684 patents listed in citations for those 
patents were analyzed. The slightly unequal sample size for the Japanese companies versus the U.S. 
companies was due to two ties in the report ranking U.S. biotech companies; however, that difference 
should not affect the outcomes, as the research question investigates each country’s companies 
separately.  

Many companies in the sample conduct research and development in areas other than biotechnology. 
The dependent variable, overall innovation, was measured using the number of patents applied for in the 
area of biotechnology only. Patents at the U.S. Patent and Trademark Office are organized into 
technology classifications, three-digit numbers corresponding to the general field of the patent. There are 
five technology classifications related to biotechnology, and these classifications were used to determine 
if an innovation was biotech-related. The classifications are: 424, 435, 436, 514, and 530. This follows the 
direction of previous research (Granstrand et al, 1997; Lin et al, 2007). 

Independent variables in this research include the amount of foreign learning, defined as the number of 
foreign patent citations. For each company, this variable was calculated by counting all foreign (non-
native country) patent citations for every biotechnology patent the firm applied for during the observation 
period. The domestic learning variable was calculated in the same manner, looking at native country 
patent citations rather than non-native country patent citations. This was done for all companies in the 
sample. Control variables included the age of the company, measured from the company’s year of 
establishment; and the size of the company, measured as the total number of employees. Self citations 
were counted and subtracted from the domestic and foreign citations to ensure that the model accurately 
shows learning from external sources, rather than from internal sources. The year of establishment 
information was obtained from company websites and annual reports. The total number of employees 
was obtained from annual reports, Compustat, company websites, and the Winter 2006 edition of the 
Japan Company Handbook. This information was also supplemented by telephone calls and emails to 
companies not listed in the Handbook.  

The dependent variable in this study, the total number of biotech patents applied for by a given firm, is a 
count variable with a large range and a non-normal distribution. Given the large range in the dependent 
variable, linear regression might be a useful tool with which to analyze the data. However, the dependent 
variable also had a great deal of skewness, as did the total number of foreign patent citations. The 
standard deviation of the total number of biotech patent applications was 22.47, with a mean of 15.75, 
and a maximum of 128. The standard deviation of the total number of foreign prior art was 258.05, with a 
mean of 159.46, with a maximum of 1532. Therefore, to correct for heteroscedasticity, the independent 
variable, as well as the dependent variables, in the models were transformed using the natural logarithm, 
which was used to create a log-log model to test the hypotheses. The descriptive statistics and 
correlations of the data are shown in the tables on next page: 
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TABLE 1: CORRELATIONS AND DESCRIPTIVE STATISTICS  

Correlations and Descriptive Statistics for U.S. Data 

 ln Biotech 
Output 

ln Foreign 
Learning 

ln Size Mean Standard 
Deviation 

ln Biotech 
Output 

1.0 .  2.1174 
 

1.35092 

ln Foreign 
Learning 

0.818*** 1.0  4.0124 2.04879 

ln Size 0.591** 0.437 1.0 6.0661 1.38231 

n=52 **p<0.01 ***p<0.001 
 

Correlations and Descriptive Statistics for Japanese Data 

 ln Biotech 
Output 

ln Foreign 
Learning 

ln Size Mean Standard 
Deviation 

ln Biotech 
Output 

1.0 .  0.9416 
 

2.62024 

ln Foreign 
Learning 

0.949*** 1.0  2.4343 3.54746 

ln Size 0.493 0.527 1.0 7.4780 2.09160 

n=50 **p<0.01 ***p<0.001 

 

TABLE 2: REGRESSION RESULTS: BIOTECH OUTPUT (standard errors in parentheses) 
 

Dependent Variable: ln overall biotech output 
(Japan) (H1a) 

ln overall biotech output 
(USA) (H1b) 

Constant -0.765   (1.43) -1.427  (0.445) 

ln Foreign Learning 0.705***   (0.040) 0.456***   (0.054) 

ln Size -0.013  (0.068) 0.283**  (0.080) 

n 50 52 

R2 .901 .737 

**p<0.01 ***p<0.001 

 

The model for H1a and H1b originally used the age of the firm and the number of employees as control 
variables. However, the model had a multicollinearity problem, as the number of employees was highly 
correlated with the age of the firm. Therefore, the age of the firm was dropped, leaving a model of: 

Overall Innovation = ƒ(Foreign Learning + Size).  

For H2, the model was expanded to include domestic learning, defined as patent citations from the firm’s 
home country (U.S. for the U.S. firms; Japan for the Japanese firms). The model then became: 

Overall Innovation = ƒ(Foreign Learning + Domestic Learning + Size).  
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To test H3,  a logit regression analysis was used to check to see if the nationality of the biotech company 
could be predicted based upon the number of U.S. and Japanese prior art citations. Logit regression is a 
useful statistical tool to use when the dependent variable in an equation is a dichotomous variable. The 
logit regression model used to test this hypothesis is: 

Nationality of Company (Japanese/U.S.) = β0 + β1 (U.S. patents) + β2 (Japanese patents). 

5. RESULTS 
 
Table 3 contains the results from the regression models used to test H1a and H1b. The coefficient 
associated with foreign learning is significant and positive (p<.001), lending support to H1a. When the 
data sample is divided into Japanese firms and American firms, the coefficient for foreign learning 
remains positive and significant (p<.001), suggesting that foreign learning is associated with greater 
overall innovative output, supporting H1b and H2. Interestingly, firm size is significant (p<.01) for the U.S. 
sample, but not for the Japanese sample. This observation is perhaps due to the differences in sample 
companies between the two countries. As noted earlier, the U.S. biotech industry tends to be 
characterized by small, start-up firms, whereas the Japanese biotech industry is dominated by large 
multinational companies who have expanded into the biotechnology industry via intrapreneurship, so the 
reported size of a Japanese company may include employees who are not related to the firm’s 
biotechnology activities. 

TABLE 3:REGRESSION RESULTS: DOMESTIC AND FOREIGN LEARNING (standard errors in 
parentheses) 
 
Dependent Variable: H2  ln Overall Biotech Innovation (H2) 

Constant -0.925   (0.305) 

ln Foreign Learning 0.601***    (0.049) 

ln Domestic Learning 0.054   (0.038) 

ln Size 0.057   (.047) 

n 102 

R2 .857 

** p<0.01  ***p<0.001 

 
Table 4 contains the results from the regression model used to test H2. As predicted, for all firms in the 
sample, foreign learning is significant (p<.001) and positively associated with overall innovative output in 
the biotechnology industry. The coefficient for domestic learning is not significant, suggesting that foreign 
learning is more strongly associated with an increase in overall innovative output than is domestic 
learning, thus supporting H2.  
 
The logit regression analysis, in which the number of Japanese patent citations and the number of U.S. 
patent citations were used to predict the nationality of the firm, indicated that the nationality of the firm 
could be correctly predicted 86.3% of the time. The model correctly predicted Japanese firms 92% of the 
time, and U.S. firms 80.8% of the time, giving further support to the notion of home-country bias in patent 
citations (See Table 5). A significant home-country bias does seem to exist in the industry scanning of the 
American and Japanese biotechnology industries. H3 is thus supported. 
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TABLE 4: LOGIT REGRESSION RESULTS (standard errors in parentheses) 
 

 

 

 

 

                     †<.10, *<.05, **<.01 

                       TABLE5: LOGIT REGRESSION CLASSIFICATION TABLE 

 

 

 

 

6. DISCUSSION  

The results highlight the importance of foreign learning upon overall innovation in the biotechnology 
industry. Even when controlling for the size of a firm, the impact of foreign learning on overall innovation 
is strongly positive. The willingness of biotechnology firms, both American and Japanese, to look beyond 
domestic borders for knowledge on which to build and develop into new knowledge is positively 
associated with an increase in overall innovative output of those firms. Furthermore, the willingness to 
look beyond national borders for that knowledge impacts a firm’s innovative output more strongly affects a 
firm’s overall innovation than does a domestic industry scan. These findings are consistent with the 
resource-based view and knowledge-based view of the firm, suggesting that the knowledge resource is 
one of the most important assets of the firm. Moreover, consistent with theories of organizational learning 
and of knowledge recombination, the firm’s ability to take foreign knowledge and combine it with internal 
knowledge to create new innovation is an important intangible asset that has a positive impact upon 
innovative output. It has been previously argued that MNCs that exploit national differences have 
competitive advantages over those that do not; the same appears to be true for biotechnology companies 
which may not be multinational companies, but which do operate in a global industry. Moreover, the 
results of this study add to our knowledge of the factors guiding the acquisition of knowledge: industry 
scans appear to be biased in favor of a firm’s home country competitors, suggesting that an ethnocentric 
approach is a factor in knowledge acquisition, albeit one that has a negative impact on overall innovation.  

All studies have limitations, and this research is no exception. First, this research looks only at the 
relationship between foreign learning and overall innovation in an industry; it does not purport to assess 
the value of that innovation, nor does it argue any relationship between overall profitability and the 
amount of foreign learning. The inclusion of large multinational companies in this sample provides 
additional limitations. This study looks at the location of the knowledge being cited as ‘parent’ knowledge.  
There are several ways one could define that location, including location of the patent, the nationality of 

Dependent Variable H1 & H2 Japan/USA  (0/1) 

Constant -.542    (.387) 

#US citations .071**   (.022) 

# Japanese citations -.626**   (.200) 

n 102 

Cox & Snell R2 .584 

Nagelkerke R2 .779 

H3 Actual # Predicted 
Japan 

Predicted U.S. % Correct 

Japanese Firms 50 46 4 92% 

U.S. Firms 52 10 42 80.8% 
Overall 102 56 46 86.3% 
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the company, the nationality of the inventors, or the location of the inventors. This study opted for the first 
choice, using the location of the patent. Defining the location of knowledge based upon the nationality of 
the company would be misleading, particularly for multinational companies, as many companies have 
locations in multiple countries, as well as have alliances with other companies of other nationalities. 
Additionally, many biotech companies have personnel of differing nationalities, so an American company 
such as Genentech may have scientists that are Japanese. Perhaps the argument could be made that a 
new innovation developed by a Japanese scientist is a Japanese invention. However, if that Japanese 
scientist is working for an American corporation, at a location in Singapore, using money and resources 
provided by the American corporation, with the American corporation retaining ownership of the invention, 
it would be difficult to argue that the invention is Japanese. Moreover, in most patented inventions, there 
is more than one inventor, and the many inventors often have differing nationalities, and may in fact have 
differing locations. Therefore, defining the location of knowledge by the nationality of the inventors, or by 
their physical location, can be highly problematic.  

The use of the location of the patent as the location of the knowledge is not without its problems; 
however, it seemed to be the best option, as patent searches must be done within individual patent 
systems. Hence, a firm looking for biotech patents registered with the Japanese Patent Office would 
indeed be searching for Japanese patents, and would not find, for example, Australian patents. 
Furthermore, in patent applications, the speed of the examination is critical, as the faster an application is 
approved, the longer the patent protection on the innovation exists. U.S. patents listed in the prior art take 
less time than non-U.S. patents for the patent examiners to research and consider; therefore, it behooves 
a company to list as many U.S. patents, and as few non-U.S. patents, as possible in the application. This 
technique was explained by a CEO of a biotechnology company in the U.S. and verified in an interview 
with another CEO of a U.S. biotechnology company.  The fact that an application lists a foreign patent 
suggests that a parallel, or equivalent, patent does not exist within the U.S. patent system; in other words, 
that one innovation was not filed for patent protection in multiple countries. This was confirmed by 
observation of the data. Thus, listing a foreign patent in the prior art of a patent application does indeed 
indicate a search for, and use of, foreign knowledge. 

This sample is mainly comprised of publicly-held companies, which limits the generalizability of its 
findings. The study does not look at many privately-held companies, so the study’s findings cannot be 
generalized to apply to them.This study measures knowledge that has been codified in the form of 
patents, which means it necessarily excludes knowledge that has not been codified, such as ‘know-how’ 
and personal knowledge stores of company employees. This study does not aim to suggest that the only 
knowledge a firm can have will be in the form of patents. Certainly there are other forms of knowledge, 
and this study does not include those forms, which limits its findings. The solace in this limitation is that 
previous research has indicated that patented knowledge and tacit knowledge stores within a firm tend to 
be closely linked and complementary (Mowery et al, 1996; Phene et al, 2006). 

7. SUMMARY 

This study, using the resource-based view of the firm, the knowledge-based view of the firm, and theories 
of organizational learning, looks at the impact of foreign learning upon overall innovation in the 
biotechnology industries in Japan and the U.S. Our empirical results provide some new insights regarding 
the location of the knowledge resource, and open new avenues of inquiry into more international theories 
of high-tech industries. We find that foreign learning is positively and significantly associated with greater 
innovative output for firms in both Japan and the U.S., and that foreign learning is more strongly 
associated with greater innovative output than is domestic learning for firms in both countries. This study 
is one of the first to consider the location of the knowledge resource and its impact upon innovative output 
in the biotechnology industry, and it contributes to a more holistic understanding of the interaction 
between organizational learning and the knowledge-based view of the firm in the U.S. and Japanese 
biotechnology industries. Although this study does not consider the economic impact of that innovation, 
other scholars have noted the positive correlation between innovative activity and profits in this industry 
(e.g. Phene et al, 2006; Roberts, 1999), suggesting that firms wishing to achieve higher profits will wish to 
produce as much innovation as possible. This study indicates that through a more comprehensive global 
industry scan, firms may begin to achieve that goal. 
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ABSTRACT 
 
The objective of this research is to examine the relations between Data Mining Technology Efficiency on 
Auditing Success via Enhancing the Process of Audits, Fraud Prevention and Detection, and 
Effectiveness of Decision Making. Data collection is done  by sending the questionnaires to certified 
public accountants (CPAs) in Thailand; measurements of constructs both the validity and reliability use 
the Ordinary Least Squares (OLS) regression analysis to test the hypotheses relationship and estimate 
factors affecting the Auditing Success. The results show the Data Mining Technology Efficiency has 
positive relationships with Fraud Prevention and Detection, Enhancing the Process of Audits, 
Effectiveness of Decision Making and Auditing Success. Theoretical, managerial and research 
implications are also discussed. 
  
Keywords: Data Mining Technology Efficiency, Analyzing Financial Reports, Generation of Information, 
High Quality Information, Enhancing the Process of Audits, Fraud Prevention and Detection, 
Effectiveness of Decision Making, Audit Success  
 
 
1. INTRODUCTION 
 
Nowadays, information technology has allowed the production and storage of vast amounts of 
information. This information has become a key resource in today’s business world and an ability to 
effectively manipulate this information has become vitally important to management. Technology provides 
the key to collating, classifying and manipulating this vast repository of information (Kim et al., 2004). In 
seeking to access to the best information for better decision making the auditors acted to implement audit 
technology  which has also seen significant technological improvements in general within business and 
increasingly within accounting and audit seeking to improve the accounting information system and 
implement new technologies. The implementation of new technology such as data mining within the 
auditing and accounting environment was expected to be helpful and enhance the quality of information 
available in decision making (Harding, W., 2006). One of the systems which collates and classifies data 
collected by organizations is the Accounting Information System (AIS). This system provides financial 
information that can be used to plan, evaluate and diagnose the impact of operating activities and identify 
the financial position of the organization. 
 
The Accounting Information System is provides auditing information for the decision making process 
would benefit from the features offered by data mining technology. The role of the AIS has become 
increasingly important with rapid change in technology which has created new information alternatives 
that may assist and change the way decisions are made (Wen, 2004). The AIS benefits from the use of 
information technology, therefore, accountants and other stakeholders who relate to the AIS need to be 
aware of the opportunities arising with technological advances and acknowledge that the technologies will 
influence their decisions. Data mining is capable of answering questions about the past (what has 
happened), the present (what is happening), and the future (what might happen) (Nemati & Barko, 2002). 
Data mining permit analysis and identification of ‘hidden’ relation in large datasets. By permitting this, the 
uncovered information previously is now covered and would give more support in the process of decision 
making. There is a lack of knowledge of the status of implementation of data mining technology within 
accounting information system in the auditing sector in Thailand, the benefits of implementing such 
technologies and identification of the best model for implementation in Thailand. The purpose of this 
research is also proposed to develop a model to guide the implementation of data mining in the auditing 
sector in Thailand. 
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In the next section, the conceptual framework is presented, and a set of testable hypotheses is proposed. 
Methods of the study are then introduced, which include information about the sample, study measures, 
data analysis, and test results. Following a discussion of the results, implications and limitations are 
offered. 
 
 
2. RELENANT LETERATURE ON DATA MINING TECHNOLOGY EFFECEINCY AND AUDITING 
SUCCESS 
 
The conceptual model shown in Figure 1 was drawn based on the literature review and uses the RBV 
theory and then verifies the validity of the proposed contingency model and the recommended strategies 
by analyzing studies of Thai auditors. There have been many studies in the accounting information 
systems that have focused on internal controls, audit, and the relational entity accounting model (Dunn & 
McCarthy, 1997, Geerts & McCarthy, 1999). Studies on the implication of information technology within 
the accounting information system have incorporated the decision making process (Benford & Hunton, 
2000, O’Donnell & David, 2000). This study seeks to redress this gap in the literature by providing 
insights into the adoption and implementation of data mining techniques within the accounting information 
system in Thai’s auditing sector, and to identify an appropriate model for the implementation of data 
mining in the auditing sector in Thailand. 
 

FIGURE 1 CONCEPTUAL MODEL 
DATA MINING TECHNOLOGY EFFECEINCY AND AUDITING SUCCESS 

 
 

 
                                                                     H2:                                                                         H5: 

                                                             
                                                    H3:                                                                         H6: 
 
 
 
 
                                               H4:                                                                  H7: 
 
 
                        H1:                             

                                 
 
1. Data Mining Technology Efficiency and Enhancing the Process of Audits, Fraud Prevention and 
Detection, Effectiveness of Decision Making, Audit Success 
 
Prior Researches have studies describe the use of data mining to forecast the foreign exchange time 
series process, analyzing financial reports, and as an early warning system of economic crisis (Vojinovic 
et al., 2001, Kloptchenko et al., 2004, Kim et al., 2004) Lampe and Garcia (2004) have brought up 
discussions on data mining issues which should be considered by the internal auditor in both large and 
small organizations. There have been many studies in the accounting information system that have 
focused on internal controls, audit, and the relational entity accounting model (Dunn & McCarthy, 1997, 
Geerts & McCarthy, 1999).Data mining, specific to the Accounting Information System will be the process 
of collecting, collating and analyzing accounting data for presentation in a format allowing the generation 
of information and the creation of knowledge through the analysis of this information to enhance the 
decision-making process within the auditing sector. Data mining technology would increase confidence by 
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Enhancing the Process of Audits

Fraud Prevention and Detection
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Auditing 
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enhancing the process of audits and investigation of government’s project and programs. For example, 
the United States General Accounting Office used data mining to perform audits and investigations work 
on federal credit card programs, purchase and travel card programs (Legris et. al., 2003)  
 
Data mining technology efficiency has been defined as the possession by the individual worker of a 
positive attitude, reflecting both optimism and innovativeness toward adoption or use, strong positive 
perceptions toward learning new skills and ease of use and to the perceived usefulness of data mining 
technologies (Ikart, 2005). In this research, Data mining technology efficiency was including about the 
auditors can analyze financial reports, generation of information, and high quality information. 
 
Data Mining Technology Efficiency and Enhancing the Process of Audits 
Data mining technology was the capability of the high improvement in the efficiency of audit processes 
involves the simplification and improvement of work practices and processes through the potential for 
auditing process re-engineering. The computerized assisted auditing has tools and techniques where 
auditors use to automate or simplify the audit process and use them to facilitate tests of detail of 
transactions, account balances and disclosures provide comfort that the integrity of data sounds and 
there are controls over that data (Chaveerug, 2010).  
 
Data Mining Technology Efficiency and Fraud prevention and detection 
Data mining technology has the ability to profile common usage scenarios and detect new or different 
patterns for prevention and further investigations. In the United States, data mining was adopted by 
Illinois Department of Public Aid to identity health care providers that were billing for services provided in 
excess of 24 hours in a single day (Wen, 2004). With this, they are enabled to identify violators and 
referred the cases into law enforcement agencies. The application of data mining technologies would be 
of great benefit in assembling the required information for example, in increasing operational efficiencies, 
fraud detection and enhance the overall decision making in organizations including public sectors (Lampe 
& Garcia, 2004).Accounting and financial systems within auditing sector are one area in which knowledge 
based improvements can be made by acting to create both improved and additional financial information, 
and to improve access to this information (Chaveerug, 2011).  
 
Data Mining Technology Efficiency and Effectiveness of Decision Making 
Auditors have the potential to adopt data mining technology to synthesize all financial information that is 
able to assist in decision making. Data mining technologies, on request for access to data, can then play 
its role in analyzing, interrogating and mining the data for decision making. Data mining has many 
potential uses in accounting in the audit sector: it could assist in dealing with the payment to suppliers, 
expenditures, for example, on assets and it would increase the firms’s efficiencies and effectiveness in 
their operations and enhance their accountability. Data mining use in audits of accounting and financial 
data could reduce the chance of unethical behavior and misconduct of civil servants involving bribery and 
other financial misconduct (Nemati & Barko, 2002). 
 
The technological terms, the concept of data mining is known as the process of discovering new, valuable 
information from a large collection of raw data (Fayyad et al., 1996, Brabazon, 1997, Firestone, 1997) and 
should enable better decision making throughout an organization (Berry & Linoff, 1997, Nemati & Barko, 
2002, Fong et al., 2002, Wen, 2004).Data mining is a variety of tools and processes that can work 
independently or together to analyze and discover relationships in collections of data and ultimately 
comprehensible information from large databases and using it to make critical auditors’ decisions.  
Therefore, posit the hypotheses as below: 
 
 
 
 
H1: Data Mining Technology Efficiency is positively associated with the Auditing Success 
 
H2: Data Mining Technology Efficiency is positively associated with the Enhancing the Process of Audits 
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H3: Data Mining Technology Efficiency is positively associated with the Fraud Prevention and Detection 
 
H4: Data Mining Technology Efficiency is positively associated with the Effectiveness of Decision Making 
 
 
2. Enhancing the Process of Audits, Fraud Prevention and Detection, Effectiveness of Decision 
Making, Audit Success 
 
Data mining is the process of discovering interesting knowledge from large amounts of data that can be 
used to help auditors make better decisions and remain competitive in the auditors. The decision making 
knowledge in bodies of data, and extracting these in such a way that the auditors can be put to use in 
areas such as decision support, prediction, forecasting, and estimation. The ultimate goal of data mining 
is to allow the evaluation of data to provide information that allows a better understanding of what has 
happened, why it happened and to some extent predict what will happen (Poston, R., & Grabski, S. 
(2001). This knowledge would assist in the process of auditing making decisions and assist the auditors 
in identifying approaches to increasing audit effectiveness (Liao, (2003). Activities of assurance 
assessments in relation to the content of financial statements. A good financial statement could be 
produced with the availability of the right data. The need for integrated systems with the capability of 
producing timely information and the ability to meet reporting deadlines has also put a pressure on the 
audit process (Carrigan et al., (2003). Data mining plays an important role in various fields including 
financial accounting, management accounting and auditing. Determining profitability, ratios analysis, cost 
analysis and department productivity, analyses management fraud, and examining the effectiveness of 
the auditing. The application of data mining technology which integrates information Technology , 
statistical data analysis tools and knowledge management would enable them to enhance the auditing 
ting knowledge for the related decision making process. Auditors can use variety of techniques such as 
neural networks, decision trees or standard statistical techniques to identify nuggets of information or 
decision making knowledge in bodies of data, and extracting these in such a way that they can be put to 
use in areas such as decision support, prediction, forecasting, 
and estimation (Landry et al.,(2004). Therefore, posit the hypotheses as below: 
 
H5:  Enhancing the Process of Audits is positively associated with the Audit Success 
 
H6:  Fraud Prevention and Detection is positively associated with the Audit Success 
 
H7:  Effectiveness of Decision Making is positively associated with the Audit Success 
 
3. RESEARCH METHODS 
 
3.1 Sample Selection  
The sample data for this study comprise CPAs’ in Thailand form Federation of Accounting Professionals 
under the Royal Patronage of His Majesty the King. The sources of data are good sources because 
research method provides a sampling framework that possibility sampling and it can assume that CPAs’ 
in Thailand are members of Federation of Accounting Professionals under the Royal Patronage of His 
Majesty the King. The simple random of CPAs’ in Thailand from Federation of Accounting Professionals 
under the Royal Patronage of His Majesty the King was 1,800 participants who had passed examination 
subject of the Computerized Auditing. Deducting the undeliverable from the original 1,800 mailed, the 
valid mailing was 21 surveys from which 387responses were received. Of the surveys completed and 
returned, only 366 were usable. The effective response rate was approximately 20.56%. According to 
Aaker, Kumar and Day (2001), the response rate for a mail survey, without an appropriate follow-up 
procedure, is less than 20%. Thus, the response rate of this study is considered acceptable. Following 
Armstrong and Overton (1977) tested for differences between early and late respondents and found no 
significant differences, indicating that non response bias was not a major problem in this study. 
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3.2 Questionnaire Design and Measurements 
3.2.1 Questionnaire Design  
The design of the questionnaire of this study is adopted several from sources of data, including previous 
instruments developed by other researchers and the research framework developed from the relevant 
literature. Most of the questions were in closed form using a Likert-type scale, all scored on five-point 
numerical scale from 1=strongly disagree to 5=strongly agree.  A half page empty space at the end of the 
questionnaire is provided to give respondents an opportunity to express anything else that they would like 
to add. Before using the data collected, the pre-testing was undertaken (Hunt et al., 1982, Presser & 
Blair, 1994, Babbie, 2005). Pre testing was intended to identify whether there were any ambiguous or 
unanswerable questions, to identify whether the wording or layout could be adjusted, whether the 
meaning the researcher believed was associated with a question, and how others perceived it. A draft of 
the questionnaire was sent to academics at University of Mahasarakham to examine and approve the 
construct validity. Academics are served as respondents and assist in testing the instrument; comments 
and suggestions were use to revise the instrument in terms of readability, validity. 
 
3.2.2 Measurements 
The design of the questionnaire of this study is newly developed from several sources of data, including 
previous instruments developed by other researchers and the research framework developed from the 
relevant literature.  
 
All of the questions are in closed form using a Likert-type scale. All are scored on five-point numerical 
scale from 1=strongly disagree to 5=strongly agree. The measurement analysis emphasizes explanation 
of the reliability and validity of new instruments for measuring these constructs. 
 
3.2.2.1 Dependent Variables 
Audit Success measured via six items that the auditors employment of available resources and improve 
profitability of responsibility and accountability to the professional, increase the value-added service and 
enhance working reputation of audit service; which meets or exceeds customer expectations regarding 
features and performance. 
 
3.2.2.2 Independent Variables 
Data Mining Technology Efficiency measured via six items those auditors can analyzing financial reports, 
generation of information, high quality information. 
 
Enhancing the Process of Audits was measured using six items to test the auditors can improvement in 
the efficiency of audit processes involves the simplification and improvement of work practices and 
processes through the potential for auditing process re-engineering 
 
Fraud Prevention and Detection was measured using six items to test the profile common usage 
scenarios and detect new or different patterns for prevention and further investigations 
 
Effectiveness of Decision Making was measured using six items to test the auditors provide the potential 
to adopt data mining technology to synthesize all financial information that is able to assist in decision 
making 
 
3.3 Validity and Reliability 
An assessment of the reliability of the constructs and the validity of the instrument were conducted to 
establish the reliability and validity of the instrument.  
 
Reliability; the most common measure of scale reliability is Cronbach’s Alpha. Prior to conducting factor 
analysis on the data, it was considered useful to check the reliability of the scale used to confirm that the 
scale used consistently reflects the scale they are measuring (Field, 2005). 
 
Validity; to identify any remaining issues the test instruments pre-testing was undertaken (Hunt et al., 
1982, Presser & Blair, 1994, Babbie, 2005). Pre testing was intended to identify whether there were any 
ambiguous or unanswerable questions, to identify whether the wording or layout could be improved, 
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whether the meaning the researcher believed was associated with a question was how others perceived 
it.   
 
Factor analysis was firstly utilized to investigate the underlying relationships of a large number of items 
and to determine whether they can be reduced to a smaller set of factors. The factor analyses conducted 
were done separately on each set of the items representing a particular scale due to limited observations. 
With respect to the confirmatory factor analysis, this analysis has a high potential to inflate the component 
loadings. Thus, a higher rule-of-thumb, a cut-off value of 0.40 was adopted (Nunnally and Berstein, 
1994). All factor loadings are greater than the 0.40 cut-off and are statistically significant. The reliability of 
the measurements was evaluated by Cronbach alpha coefficients. In the scale reliability, Cronbach alpha 
coefficients are greater than 0.70 (Nunnally and Berstein, 1994). The scales of all measures appear to 
produce internally consistent results; thus, these measures are deemed appropriate for further analysis 
because they express an accepted validity and reliability in this study. Table 1 shows the results for both 
factor loadings and Cronbach alpha for multiple-item scales used in this study. 
 

TABLE 1 
RESULTS OF MEASURE VALIDATION 

 
 Items            Factor Loadings         Cronbach Alpha 
 
Audit Success     0.84 – 0.84  0.91 
Data Mining Technology Efficiency  0.85 – 0.89  0.85 
Enhancing the Process of Audits  0.84 – 0.86      0.84   
Fraud Prevention and Detection   0.87 – 0.91  0.90 
Effectiveness of Decision Making  0.84 – 0.92  0.88 
 
3.4 Statistic Test 
This research uses the Ordinary Least Squares (OLS) regression analysis to test the hypotheses and 
estimate factors affecting audit performance. Because both dependent and independent variables in this 
study were neither nominal data nor categorical data, OLS is an appropriate method for examining the 
hypotheses relationships (Aulakh, Kotabe and Teegen, 2000). In this research, the model of 
aforementioned relationships is as follows: 
  

Equation 1:  AS   = ß01 + ß1DME +e 
 Equation 2: AQ   = ß02 + ß2EPA+ ß3 FPD + ß4EDA +e 
 Equation 3: EPA   = ß03 + ß5DME +e 
 Equation 4: FPD  = ß04 + ß6DME+ e 

Equation 5: EDA  = ß05 + ß7DME +e 
 
Where as:  
AS = Audit Success; DME= Data Mining Technology Efficiency;   EPA= Enhancing the Process of Audits; 
FPD = Fraud Prevention and Detection; EDA = Effectiveness of Decision Making 
 
 
4. RESULTS AND DISCUSSION 
 
The descriptive statistics and correlation matrix for all variables are shown in Table 2. The results of OLS 
regression according to hypotheses are estimated as shown in Tables 3.  
 
Table 2 shows the descriptive statistics and correlation matrix for all variables. With respect to potential 
problems relating to multicollinearity, variance inflation factors (VIF) were used to provide information on 
the extent to which non-orthogonality among independent variables inflates standard errors. The VIFs 
range from 1.01 to 2.15, well below the cut-off value of 10 recommended by Neter, Wasserman and 
Kutner (1985), meaning that the independent variables are not correlated with each other. Therefore, 
there are no substantial multicollinearity problems encountered in this study. 
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TABLE 2 
DESCRIPTRIVE STATISTICS AND CORELATION MATRIX 

 

Variables                 AS      DME         EPA FPA        EDM     
 
Mean                              3.76      3.86         3. 84          3.85        3.86     
Auditing Success  
Data Mining Technology Efficiency  0.72**     
Enhancing the Process of Audits  0.78**       0.74**    
Fraud Prevention and Detection   0.76**       0.72**       0.76**     
Effectiveness of Decision Making  0.70**       0.76**       0.78**       0.75**   
 
* p<.05, ** p<.01 
 
 
Table 3 presents the results of OLS regression of the relationship between the Data Mining Technology 
Efficiency on Auditing Success via Enhancing the Process of Audits, Fraud Prevention and Detection, 
and Effectiveness of Decision Making.  The first set of research hypothesis focused on the relationships 
between the Data Mining Technology Efficiency and Auditing Success (Hypothesis 1) are shown in Table 
3. The findings indicate that the Data Mining Technology Efficiency (H1: b1=0.68, p < 0.01) has a positive 
and significant effect on Auditing Success.  Therefore, Hypothesis 1 is supported.  
 
The second set of the hypotheses concentrated on the relationships between the Data Mining 
Technology Efficiency and the Enhancing the Process of Audits, Fraud Prevention and Detection, and 
Effectiveness of Decision Making (Hypothesis 2-4) in Table 3. The evidence indicates that the Data 
Mining Technology Efficiency (H2: b2= 0.62, p < 0.01) has a positive and significant effect on the 
Enhancing the Process of Audits.  Therefore, Hypothesis 2 is supported. 
 
The Data Mining Technology Efficiency (H3: b3= 0.64, p < 0.01) has a positive and significant effect on 
the Fraud Prevention and Detection.  Therefore, Hypothesis 3 is supported. 
 
The Data Mining Technology Efficiency (H4: b4= 0.66, p < 0.01) has a positive and significant effect on 
the Effectiveness of Decision Making.  Therefore, Hypothesis 4 is supported. 

 
TABLE 3 

RESULTS OF OLS REGRESSION ANALYSYSa 
 
Independent variables        Dependent Variable 
   
                   AS           EPA            FPD             EDA            AS       
                  
Data Mining Technology Efficiency   0.68***    0.62***        0.64***         0.66***                                                              
        (0.06)       (0.04)         (0.08)           (0.04)                                                                
Enhancing the Process of Audits                                                                         0.68***      
                                                                                  (0.06)                         
Fraud Prevention and Detection                                                                          0.62***                                         
                                                                      (0.07)                              
Effectiveness of Decision Making                                                                              0.70***      
                                                                                              (0.10)  
Adjusted R2    0.68          0.66            0.64                0.66           0.66 
 
             
*** p<.01, a Beta coefficients with standard errors in parenthesis. 
 
The third set of research hypotheses states that the Enhancing the Process of Audits, Enhancing the 
Process of Audits and Effectiveness of Decision Making are expected to positively drive the Auditing 
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Success (Hypothesis 6-8) in Table 3. Enhancing the Process of Audits has a strong influence on Auditing 
Success (b5= 0.68, p < 0.01); Fraud Prevention and Detection has a strong influence on Auditing Success 
(b6= 0.62, p < 0.01). Effectiveness of Decision Making has a strong influence on Auditing Success (b7= 
0.70, p < 0.01). Therefore, Hypotheses 5 -7 are supported 
 
 
5. CONTRIBUTIONS 
 
5.1 Theoretical Contributions 
The research contributes to the extension of RBV theory and contingency theory and believes that if the 
auditors to adopt data mining techniques a major issue is both the willingness and capability of the work 
force to accept technology. The research model has been developed to allow a better understanding of 
the status of utilization, influential factors, reasons, awareness of the concepts, readiness to adopt and 
utilize data mining technology and the impact of data mining in the context of Thailand auditing sector. 
 
5.2 Practical Implications 
Auditors have  readiness toward accepting data mining technology can be argued to be the major issue to 
consider when undertaking or adopting new technology within any organization. The auditors can provide 
insight into the state of adoption and utilization of technology (i.e. data mining technology), developing a 
model to be adopted in the successful implementation of data mining technology within the Accounting 
Information System in the auditing in Thailand. The results of study have shown that the basic foundation 
for data mining utilization is in place as a result of the implementation of a new auditing information 
system and identified in developing a best practice model identified the importance of system integration 
and the creation of a auditing data warehouse. 
 
 
6. CONCLUSION 
 
In this study, has show that better quality data and information can be accessed by utilizing data mining 
resulting in a more efficient accounting information systems and assist in more effective decision making. 
The results were offering insights into  Auditors and academicians as well to obtain a better 
understanding of the issues of the adoption of data mining technology within the of accounting information 
systems and knowledge to best apply data mining techniques to ensure high quality information within the 
auditing systems. Auditors have influence on the implementation of data mining tools. The auditors 
played an imperative role in the successful implementation of data mining tools. In context of Thai 
auditing has issues related to the end-user (lack of knowledge about data mining and lack of required 
expertise) to be significant factors affecting the decision in adopting data mining. Auditors should to study 
new technology utilizing data mining techniques is perceived to be useful, easier to use and less complex, 
has a higher likelihood of acceptance and implementation by potential adopters. To sum up, auditors will 
readiness to adopt data mining defined as the possession by the individual worker of a positive attitude, 
reflecting both optimism and innovativeness toward adoption or use, strong positive perceptions toward 
learning new skills and ease of use and to the perceived usefulness of data mining technologies. 
 
7. LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH 
This study emphasizes the importance of the data mining and links audit success, but it does not address 
the issue of how the Data Mining Technology Efficiency should be carried out. This research has some 
limitations. First, this study emphasizes the importance of the Data Mining Technology Efficiency and 
Fraud Prevention and Detection, Enhancing the Process of Audits, Effectiveness of Decision Making. 
Future research could identify the antecedents of the Data Mining Technology Efficiency in context of 
Thailand. Secondly, used detailed field-based studies, longitudinal case studies, and case surveys and to 
test different audit environmental influences to each of the factors identified in the model in these 
difference contexts. 
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ABSTRACT 
 
A new class of measures of central tendency is introduced, called the m-tile means. These measures are 
widely applicable in both business and other applications.  The sample mean and median are special 
cases of the m-tile means. In addition, the property of the “stability” of a measure is introduced and is also 
used to compare the measures under discussion. M-tile means are flexible, as their asymptotic variances, 
breakdown points and stability are functions of m. Hence a user may choose the value of m that best 
suits their application. 
Keywords:  Measures of central tendency, resistance, outliers 
 
1.  INTRODUCTION 
 
Measures of central tendency  are commonly used not only in business and economics, but in nearly 
every application imaginable.  The two most well-known measures of central tendency are the mean and 
the median.  The optimal measure of central tendency to be used in a given application is often a 
question of tradeoffs. The mean is not unduly influenced by changes in small subsets of a sample and all 
values count equally, but it is not resistant (to outliers). The trimmed mean is resistant, but discards some 
of the values. The median is resistant but can be unduly influenced by changes in small subsets of a 
sample. This paper explores these issues, makes comparisons between the m-tile means as well as 
extant measures, and gives examples of business applications. 
 
The authors wish to provide a measure of central tendency, or rather a class of measures, that are 
resistant and are not unduly affected by changes in small subsets of a sample, thus balancing the 
desirable properties of both the mean and median. This class of measures will be termed the “m-tile 
means” and it has the desirable property of allowing practitioners of all statistical skill levels the 
opportunity to choose an easily calculated measure that is optimal for their application. It should be noted 
that the goal of this paper is not to provide a replacement for extant measures of central tendency but, 
rather, to introduce a flexible and useful class of alternatives. This class of measures includes the sample 
mean and median at the two extremes of the class. Particular attention will be paid to two intermediate 
special cases of m-tile means; the quartile mean and the quintile mean.  The quartile mean is somewhat 
similar to the trimean, but is slightly easier to calculate. Given certain assumptions the expected values, 
asymptotic variances, and breakdown points of these measures will be derived and compared to the 
expected values, variances and breakdown points of the trimmed mean and trimean. In addition, the 
property of the “stability” of a measure is introduced and is used to further compare the measures under 
discussion.  
 
One of the strengths of m-tile means is that they are flexible. Their asymptotic variances, breakdown 
points and stability are functions of m, thus allowing the user to choose the value of m that best suits their 
application. At one extreme, the m-tile mean is simply the sample mean, at the other extreme, it is the 
median. Not only can the m-tile means assume the properties of either the mean or the median, but it can 
assume these properties to whatever degree the user wants. This allows the user to customize their 
measure of central tendency, balancing the desirable properties of both the mean and the median.    
  
It is the intent of this paper to deal with measures which business practitioners, educators, and 
researchers can understand and use.   All of the measures discussed in this paper are L-estimators. An 
L-estimator is defined as a measure that is a linear combination of order statistics.  
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2.  DEFINITIONS AND EXAMPLES 

The m-tile mean is defined as the mean of the m – 1 values that divide the data into m equal parts where 
2  m  n + 1 with n denoting the sample size. Some special cases of the m-tile means are now 
considered. If m = 2 the m-tile mean is simply the median, as the 2-tile mean simply divides the data set 
in half.  If m = 3 the m-tile mean is the mean of the two values that divide the data into three equal parts. 
This would seem to be a worthy rival to the midhinge or midquartile which is (Q1 + Q3)/2 where Qi is the ith 
quartile (Tukey, 1977). If the midhinge is the midrange of the “middle fifty”, the 3-tile mean is the midrange 
of the “middle 33”.  

 Letting m = 4 gives us the quartile mean, which we denote by QM. Thus, 

QM =  
ொభା	ொమା	ொయ

ଷ
. 

Similarly, m = 5 results in the quintile means, denoted by QUI. And we have 

QUI =  
ௌభା	ௌమା	ௌయା	ௌర

ସ
  

where S1, S2, S3 and S4 are the four quintiles, the four values that divide the data into five equal parts. If  
m = 6 we have the sextile means, m = 10 the decile means, etc. Since we allow  

m  n + 1, m can exceed 100 for large samples. If m = n + 1, the m-tile mean is the usual sample mean, 
as this statistic is simply the sum of the data values divided by the sample size. This shows that the 
median and the mean are the extreme examples of the m-tile means. 

The breakdown point of a measure is the fraction of values that can be made arbitrarily large without the 
measure itself becoming arbitrarily large (Donoho, 1983). Small values of m yield measures that possess 
characteristics similar to the median (E.g. large variance, large breakdown points), large values of m yield 
measures which behave similarly to the mean (E.g. small variance, small breakdown points). Middling 
values of m result in measures possessing combinations of the characteristics of the median and the 
mean. The sample size and the researcher’s expertise will help determine what values of m constitute 
“middling values.”  The user may select the value of m that best suits the application at hand. For 
example, if an application calls for a measure of central tendency that is resistant to k – 1 outliers while 
still attempting to keep the variance small, it will be shown later that a suitable possibility would be m = 
n/k. Despite the fact that the QM, QUI, mean and median are all special cases of the m-tile means, we will 
consider them as individual measures throughout this paper. 

Other measures considered in this paper, for the sake of comparison, include the trimmed mean and the 
trimean. The trimean is a weighted average of the three quartiles and is defined as (Q1 + 2Q2 + Q3)/4 
(Hoaglin, 1983). The trimean is obviously similar to the QM, though we will see later (in our discussion of 
“stability”) that the trimean is more susceptible to large changes in value caused by changes in value to a 
few data values than the QM is. The trimmed mean is a useful measure if discarding a certain percentage 
of values is not a problem for the application at hand. 

3.  RESISTANCE 

The resistance (to outliers) of some measures of central tendency, including the QM, the QUI and the m-
tile mean, will now be compared. Ignoring other factors, a high breakdown point is desirable. This is 
because it is clearly advantageous for a measure of central tendency not to be overly affected by a small 
proportion of the data.  From (Wang, 2007) we get the following breakdown points where n = the sample 
size.  
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Measure                Breakdown Point 
Mean                      

ଵ

௡
 

Median                  
ሾ	
೙శ૚
మ
	ሿ

௡
 

Trimmed Mean     
௔ାଵ

௡
 ; a = number of values deleted at one extreme 

Trimean                 
ሾ	
೙శ૜
ర
	ሿ

௡
 

 
Since the QM and the trimean are both calculated from quartiles they have the same breakdown point. 
The same, relatively obvious, reasoning that yielded the breakdown point of the trimean gives us the 

breakdown point of the QUI which is 
ሾ
೙శర
ఱ
ሿ

௡
, and the breakdown point of  the m-tile mean, which is 

ሾ	
೙ష૚శ೘

೘
	ሿ

௡
.  

The median has the best breakdown point among those listed, the trimean and the QM have the next 
best, followed by the QUI (unless the m-tile mean has m = 3). The mean has the weakest breakdown 
point. The breakdown point of the m-tile mean is a function of m, decreasing m strengthens the 
breakdown point. The breakdown point of the trimmed mean is a function of a. Of course, increasing a 
strengthens the breakdown point and reduces the information contained in the trimmed mean.  
  
The above conclusions are now demonstrated by way of example. The above measures will be 
calculated for a given data set, and then one outlier will be introduced and the measures will be re-
calculated. The process will be repeated with two outliers. The amount each measure is affected by the 
introduction of the outliers will be noted. In this paper quartiles will be calculated in the usual way – 
reiteratively finding medians. Otherwise the kth m-tile is the least data value greater than k/m of the data. 
For this example the trimmed mean will discard 10% of the data at each extreme. 
  
Application 1:  Consider the situation where the amount of foot traffic that goes by a particular business 
during a day is measured, and let data set A consist of these data (in hundreds): 9,9,9,9,9,9, 3,3,3,3,3. 
For this data set we have the mean = 6.27, median = 9, trimmed mean = 6.33, trimean = 7.5, QM = 7 and 
the QUI = 6.  
  
Next, allow an outlier to be introduced, and denote this data set as data set B: 
 9,9,9,9,9,9, 3,3,3,3,102. The introduced outlier may correspond to a day  when an annual festival was 
taking place, increasing foot traffic.  Now the mean = 15.27, median = 9, trimmed mean = 6.33, trimean = 
7.5, QM = 7 and the QUI = 6. As expected the mean was dramatically affected, the other more resistant 
measures were not.  
  
Now consider the situation where the aforementioned festival takes place over two days and another 
outlier is introduced so our set is now 9,9,9,9,9,9,3,3,102,1002, for which the mean = 106.09, median = 9, 
trimmed mean = 17.33, trimean = 7.5, QM = 7 and the QUI = 6. In this example the trimmed mean was 
affected. For the trimmed mean to be as resistant as the QM and QUI, 25% and 20%, respectively, of the 
data would have to be discarded at each extreme. Thus 50% and 40%, respectively, of the data would be 
discarded. For many applications this may be an unreasonable amount of data to discard, especially if the 
sample size is small. Of course, with the flexibility of the m-tile means, if one wants more or less 
resistance than either the QM or QUI, a different value of m can be chosen.    
 
The true to life situation that inspired the authors’ research into finding a better measure of central 
tendency was in the assessment of employee performance at a university.  The mean was the primary 
measure used.  The problem with the sample mean was that it is inordinately affected by outliers. This is 
a well-known drawback to the use of the sample mean.  
 
Application 2:  This problem is now demonstrated by way of example. This example would be applicable 
to any situation in management and human resources where multiple individuals evaluate the work of an 
employee.  The employee evaluations were measured on a 1 through 7 Likert scale.  Suppose an 
employee’s ratings are 7,7,7,7,7,6,6,6,6,6,5,1, where each rating is given by a different person. The mean 
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of these values is 5.92. In such situations employees often feel that the person who gave them a rating of 
1 had an undue effect on the mean and the search was on for a new measure.  
 
The median and the trimmed mean were proposed as potential solutions to this problem.  A different 
problem was found to exist with the median:  the median was found to be subject to violent swings when 
only a small proportion of the data set was changed, whether or not these changed values ultimately 
became outliers (this issue will be discussed in more detail in a later section). The primary issue with the 
trimmed mean is that it discards data and there were concerns how evaluators would feel about their 
evaluations being “thrown in the trash”. Not satisfied with these solutions one of the authors originated the 
m-tile means. We note that while the above employee ratings have mean 5.92, the QM is 6.33 and the 
QUI is 6.5. 
 
4.  STABILITY 

 
The authors wish to introduce a new concept that gives an indication of to what degree the value of a 
measure can be changed by altering one, or more, of the data values, whether or not they ultimately 
become outliers. This concept will be called “stability”. This concept differs from resistance, which is an 
indication of to what degree the value of a measure can be changed by altering one, or more, of the data 
values so that they do ultimately become outliers.  
 
Application 3:  Consider the median of daily sales data (in thousands of dollars). The median of 
7,7,7,7,1,1,1 is 7, while the median of 7,7,7,1,1,1,1 is 1. Changing one value, without making it an outlier, 
had a large effect on the value of the median. Thus, while the median is resistant to outliers, it is, 
however, relatively unstable. (It shall be shown shortly that, among the measures we are discussing, only 
the mean and the median can be increased by a value equal to the range by altering one value). It is 
known that some measures are vulnerable to excessive changes when data values around the center are 
altered, but, as shall be seen later on, the concept of stability quantifies this vulnerability, so the stability 
of different measures can be compared. Additionally it will also be shown that stability deals with more 
than just this vulnerability, as it also measures vulnerability to changes away from the center. 
 
Application 4:  The following is another example in which stability and resistance are desired 
characteristics of the measure used. The task is to calculate the average income of employees at a small 
company. Resistance is desired because we do not want the CEO’s income to unduly influence the 
average. Due to differences in income between staff and administration stability is desired since we do 
not want large changes in our measure if, for example, one employee is promoted from staff to 
administration. 
 
The concept of stability will now be defined more formally. Let d-instability, or is(d), be the maximum 
possible change in the value of a measure caused by changing d values, and  
x-stability, or st(x), be the minimum number of values that must be changed in order to change the value 
of the statistic by x. Not strictly inverses, is(d) and st(x) are related by the following; st(x) = min(d) taken 
over is(d) = x. Stability differs from the empirical influence function in that the authors’ concept of stability 
involves changes in one or more data points, while the empirical influence function’s properties are limited 
to the effects of changing exactly one value in the sample. Stability contains some of the information 
contained in an empirical influence function and some of the information contained in the breakdown point 
as well as some information that is contained in neither. The unique contribution of the notion of stability 
is a description of how the measure behaves when the number of altered values is greater than one and 
less than the breakdown point.  
 
The stabilities of the relevant measures are now compared. Obviously for the mean we have is(1) =  
and st(x) = 1 for all x. To increase the median by more than the range, which we denote by R, requires 
altering approximately half of the values, thus, for the median, 

is(y) = R for y = 1, 2, 3,…, [n/2] – 1, and 
st(R) = 1, as well as st(R + 1) = [n/2]. 
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As for the trimmed mean, increasing a value so that it exceeds the original greatest value excludes it from 
the computation. Therefore is(1) = R/p, where p = the number values left after the extremes are deleted, 
and for the trimmed mean 
 

is(y) = 
௬ோ

௣
 for y an integer less than or equal to the number of values deleted at one extreme and st(R) = 

the number of values dropped at one extreme plus one. 
 
Since is(y) for the trimmed mean involves three parameters, we consider several cases. If b denotes the 
number of values deleted at one extreme and b = .05n, then p = .9n and, to apply the stated formula for 
is(y), y  .05n. (Since some bounds for y here are small, it is noted that, if y is greater than the number of 
values deleted at one extreme, then is(y) =  for the trimmed mean.) Therefore y/p  1/18 and the 
maximum of is(y) is R/18 over y  .05n. Similarly, we get; 1) if b = .1n, then max(is(y)) = R/8 for y  .1n,  
2) if b = .2n, then max(is(y)) = R/3 for y  .2n, and  
3) if b = .25n, then max(is(y)) = R/2 for y  .25n.  
 
Now, consider the QUI. To increase Si so that it is greater than or equal to the original value of Si + 1 would 
require increasing at least 20% of the values. Therefore if less than approximately 20% of the values are 
increased, the sum of the changes of the four quintiles is less than or equal to R, and is([n/5] – 1) = R/4. 
As was previously shown, altering one value can increase the median by R, thus, for the QUI, is(1) = 
R/4.Consequently, for the QUI 

 
is(y) = R/4 for y = 1, 2, 3…, [n/5] – 1 and st(R/4) = 1. 

 
Similarly for the QM 

is(y) = R/3 for y = 1, 2, 3…, [n/4] – 1 and st(R/3) = 1 
 

and for the m-tile mean 
 

is(y) = 
ோ

௠ିଵ
 for y = 1, 2, 3,…, [n/m] – 1 (for larger values of y, is(y) = ) and st( 

ோ

௠ିଵ
) = 1.  

 
This argument also shows that, for the trimean, we have 
 

is(y) = R/2 for y = 1, 2, 3…, [n/4] – 1 and st(R/2) = 1. 
 

For the benefit of those who may be thinking “The trimean and the QM are so similar, why do we need to 
introduce the QM?”, the authors pause to note that it was shown the QM is more stable than the trimean. 
 
Of those measures discussed, the m-tile mean, the trimmed mean, the QUI and the QM are the most 
stable.  As previously discussed, however, the trimmed mean may discard an unacceptably large 
proportion of the data.  The above analysis demonstrates that which of these three is the most stable 
depends on m and the proportion of the values deleted for the trimmed mean. Recall that for all three of 
these measures is(y) =  outside of the given bounds on y (because they become vulnerable to outliers), 
so small upper bounds on y detract from the measure’s stability. Of the remaining measures, the most 
stable, in order, are the trimean, the median and the mean. 
 
Application 5:  Again these conclusions are demonstrated by way of example. Consider the daily sales 
of automobiles at a small car lot:  9,9,9,9,9,9,3,3,3,3,3.   We find that the mean = 6.27, median = 9, 
trimmed mean = 6.33, trimean = 7.5, QM = 7 and the QUI = 6. To test the stability of these measures we 
now alter one value, without introducing an outlier, and see how this affects the measure values. The data 
set is changed to 9,9,9,9,9,3,3,3,3,3,3, for which the mean is 5.73, the median is 3, the trimmed mean 
(with 10% dropped at each extreme) is 5.67, the trimean is 4.5, the QM is 5 and the QUI is 6. As 
expected the median experienced drastic change.  Additionally, while the trimean did not change as much 
as the median, it did change more than the QM. The QUI did not change because the value change did 
not occur at one of the quintiles. It is noted that if such a change did occur at one of the quintiles, the 
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value of the QUI would have changed by 1.5, less than either the trimean or the QM. As before, if a level 
of stability different from either the QM or QUI is desired, a different value of m can be chosen with the m-
tile means.  
 While work regarding problems around the center has been done by authors such as Hampel 
(1971), the notion of stability is, to the authors' knowledge, the first attempt to quantify how vulnerable a 
measure is to this problem. This allows direct comparisons between various measures regarding this 
vulnerability (see our previously stated ranking of the relevant measures from most stable to least stable).  

How do the concepts of stability and resistance relate? It was already noted that the median is 
resistant, but relative to our other measures, unstable. Clearly resistance does not imply stability; 
however, it is obvious from our intuitive definitions of stability and resistance that, generally, more stability 
implies more resistance.   

 
5.  EXPECTED VALUE AND VARIANCE OF ESTIMATORS    

 The expected value and variance are two key characteristics of any measure of central tendency.  
Some are well known.  For the sake of comparison, the expected value and variance of several measures 
of central tendency are presented below. 
 
 
Estimator Expected Value Variance Source 
Sample trimmed mean 
 (tݔ̅)

µt 
௦ೢ

ሺଵି௣ሻ√௡
, where Sw is the 

sample Windsorized 
standard deviation, and p 
is the total proportion 
trimmed. 

Wilcox 

Sample mean 
 ݔ̅  

µ 2
mean Well known 

Trimean µT 
ଵ

ଷଶ௙మሺிషభቀ
భ
రቁሻ

+
ଵ

ଵ଺௙ሺிషభቀ
భ
రቁ௙ሺሻ

൅

ଵ

ଵ଺௙మሺሻ
, where F is 

symmetric about  and f is 
the density of . 

Wang  

Median 
ሺݔ෤ሻ 

µ෥ 1
4݂ܰଶሺݔ෤ሻ

 
Weisstein 

FIGURE 1:  EXPECTED VALUE AND VARIANCE OF ESTIMATORS 
 

6.  EFFICIENCY 
   

Given the information above, let us now consider the relative efficiency of various estimators of measures 
of central tendency as compared to the sample mean.  Clearly, the relative efficiency of the sample mean 
is 1.  The relative efficiency, RE, of the sample median is known to be 

ଶ


, or approximately 0.637 

(Weisstein).  It was previously shown that the m-tile mean is equal to the sample mean itself if m = n + 1 
and the m-tile mean is equal to the median when m = 2.  Since all other varieties of the m-tile mean lie 
within these bounds, it can be stated that, for any value of m between 2 and n + 1 (inclusive), 

ଶ


 ≤ RE ≤ 1.  

As m increases, the efficiency of the m-tile mean approaches, and ultimately reaches, 1.   
 

7.  EXPECTED VALUE OF THE M-TILE MEAN 
 

First, let us examine the case where minimal, if any, distributional assumptions are made regarding the 
data. 
E(M) = 

ଵ

௠ିଵ
∑ሾܧ ௜ܯ

௠ିଵ
௜ୀଵ ], where Mi is the ith m-tile (e.g. the 45th percentile).  Following the method of 

Watkins and assuming that n is even, we can let 
 Qx ~ p(x), where p(x) = ׬ 	ሺܽሻ݀ܽ݌

௫
ି∞ (Watkins).If we then denote the density of Q as 

 q(x) = nC(n-1)/2 p(x)(n-1)/2(1-p(x))(n-1)/2p(x), this can be seen to equal nC(n-1)/2[p(x)(1-p(x))](n-1)/2p(x). 
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Since the above is clearly maximized when p(x) = 0.5, the sample median (the m-tile mean with m = 2) is 
therefore the maximum likelihood estimator (MLE) of the population median.   
Since the m-tile mean (for any m) is a linear combination of order statistics, the sample m-tile mean, in 
general, is also the MLE for the population m-tile mean. 
 
Next, let us consider the case where the data are assumed to follow a standard uniform distribution.  In 
this case, as before,  
E(M) = ܧሾ∑ ௜ܯ

௠ିଵ
௜ୀଵ ሿ, where Mi is the ith m-tile. 

ൌ	
ଵ

௠ିଵ
ሺܧ

௜

௠
ሻ  

= 
ଵ

௠ሺ௠ିଵሻ
∑ ݅௠ିଵ
௜ୀଵ  

= 
ଵ

௠ሺ௠ିଵሻ
 x 

௠ሺ௠ିଵሻ

ଶ
 

= 
ଵ

ଶ
. 

Hence, when the data ~ U(0,1), the sample m-tile mean is an unbiased estimator of the population m-tile 
mean and, in fact, equal to the population mean. 
 
Finally, let us consider the case where the data follow a standard normal distribution.  Again, 
E(M) = E(M) = 

ଵ

௠ିଵ
∑ሾܧ ௡ିଵ݅ܯ

௜ୀଵ ], where Mi is the ith m-tile, 

is equal to 
	
ଵ

௠ିଵ
∑ ሺ௡ିଵ
௜ୀଵ Zi/m), which, by the symmetry of the standard normal distribution, 

is equal to 0.   
Hence, when the data ~ Z(0,1), the sample m-tile mean is again an unbiased estimator of the population 
m-tile mean. 
 
8. EXPECTED VALUE OF THE QUARTILE AND QUINTILE MEAN 
 
As one particular example of the m-tile means, consider the quartile mean.  Again, let us first examine the 
case where minimal, if any, distributional assumptions are made.  Using the same method given above, 
with m = 4, it can be seen that the sample quartile mean is the MLE for the population quartile mean. 
It was shown in the prior section that E(M) is independent of the value of m when the data ~ U(0,1).  
Hence, when the data are assumed to ~ U(0,1), we have 
E(QM) = 

ଵ

ଶ
. 

Finally, let the data follow a standard normal distribution.  In this case, the expected value of the quartile 
mean, QM, is given by: 
E(QM) = 

ଵ

ଷ
E(Q1 + Q2 + Q3) 

= 
ଵ

ଷ
ሺܼ0.25 + Z0.50 + Z0.75) 

= 0. 
Hence, in the case where the data ~ N(0,1), the sample quartile mean is unbiased and, in fact, has an 
expected value equal to the population mean. 
Similarly, the quintile mean is considered.  As before, when minimal, if any, distributional assumptions are 
made, using the same method given above, with m = 5, it can be seen that the sample quintile mean is 
the also the MLE for the population quintile mean. 
Recalling that E(M) is independent of the value of m when the data ~ U(0,1), when the data are assumed 
to ~ U(0,1), we have 
E(QUI) = 

ଵ

ଶ
. 

Similarly, if the data follow a standard normal distribution, the expected value of the quintile 
mean, QUI, is given by: 
E(QUI) = 

ଵ

ସ
E(Q1 + Q2 + Q3 + Q4) 

= 
ଵ

ସ
ሺ	ܼ0.20 + Z0.40 + Z0.60 + Z0.80) 

= 0. 
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Hence, in the case where the data ~ N(0,1), the sample quintile mean is unbiased and also has an 
expected value equal to the population mean. 
 
Clearly, the asymptotic variance of the quartile mean is between the asymptotic variances of the sample 
median and sample mean in magnitude, and will depend on the characteristics of  F.  
 
9.  CONCLUSION 

 
This paper compared the characteristics of the following measures of central tendency, within the context 
of business applications: the mean, the median, the general m-tile means, the QUI, the QM (all of which 
are m-tile means), the trimean and the trimmed mean, while focusing on the properties of the new class 
of estimators, the m-tile means.  The trimean and the QM are similar; however it was shown that the QM 
is more stable than the trimean. The QUI is more stable than either the QM or the trimean and contains 
more information than both, but is slightly less resistant than both. The authors see the trimmed mean, 
and the similar winsorized mean, as useful measures if discarding extreme values is not a problem for the 
application at hand. For example, consider again the application that led to the creation of the m-tile 
means – measuring employee ratings, on a scale of 1 to 7. Might the fact that every time an evaluator 
filled out an evaluation form, there was a 10 or 20 percent chance their evaluation would be discarded, 
motivate them to protest? Perhaps the trimmed mean is not suitable when inclusion and treating all data 
equally is an issue.  In such a circumstance, the authors recommend one of the variations of the m-tile 
means. Of course, unless 25% or more of the data is deleted at each extreme, the trimmed mean is less 
resistant than the QM and if less than 20% is deleted it is less resistant than the QUI.  
  
As is often the case in applications, sometimes one desirable property must be traded for another.  The 
optimization of this tradeoff would be in the hands of the individual researcher and their goals.  For 
instance, in a situation where it is extremely important to prevent inflation of the measure without great 
concern for a degree of information reduction, one might choose m to be small.  Conversely, in more 
situations where inclusion of most of the information in the data set is of utmost importance, one might 
choose m to be large.  One of the strengths of the m-tile mean is this flexibility that it provides in 
applications.   
 
In most circumstances however, the authors’ opinion is that middling-to-low values of m, such as m = 3, 
4, 5, 6, would be of interest if n is not too large. This is why m = 4, the QM, and m = 5, the QUI, were 
singled out. If n is large, than larger values of m may be of interest. The median (m = 2) is very unstable 
and ignores a great deal of information. Very high values of m have low breakdown points. The 
underlying assumption of this paper is that a measure is desired that is not too vulnerable to outliers 
(otherwise the mean would most likely be used). 
 

Of course special circumstances may call for special values of m. As was said previously, if an application 
calls for a measure of central tendency that is resistant to k – 1 outliers while still attempting to keep the 
variance small, a suitable possibility would be m = n/k (this assumes all samples are the same size). 

It should be noted that it is the intent of this paper to deal with measures that business practitioners can 
understand and use.  The goal of this paper is to provide measures which can be readily used by non-
mathematicians. 

In summary, the m-tile means are a flexible class of L-estimators that allow the researcher to balance the 
needs of resistance and stability, while not discarding any data.  In many cases, certain m-tile means, the 
quartile mean and quintile mean in particular, surpass existing measures of central tendency in both 
regards.  
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APPENDIX A:  ASYMPTOTIC VARIANCE OF THE M-TILE MEAN 
 

In order to find the asymptotic variance of the m-tile mean, we must first derive its influence function.  
Following the method of Wang, it is found that the influence function, 

IF(x,f,F) = ∑
೔
೘
ିூሼ௫ஸிషభቀ

೔
೘ቁሽ

ሺ௠ିଵሻ௙ቆிషభቀ
೔
೘ቁቇ

௠ିଵ
௜ୀଵ , where F is the continuous distribution function of the Xi, the Xi are 

symmetric about some number , and f is the density.   Note that I is a 0,1 indicator function, and sign(x) 
denotes the signum function.   
 

Noting that the indicator function above is equal to 1 when x ≤ 
௜

௠
, it can be seen that, if ିܨଵ(
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௠
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Since F is assumed to be symmetric about , the expected value of this influence function is simply  
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This integral will be evaluated for the particular case of the quartile mean in the following section. 
 
 

Appendix B:  Asymptotic Variance of the Quartile Mean 
 

 Considering a specific example, the asymptotic variance of the quartile mean will now be derived.  
First, regarding its influence function, and recalling the symmetry about , it can be seen that 
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Next, it is found that E(Influence Function)2 is equal to ׬ ቆ
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ABSTRACT 

The uprising Egyptian revolution January 2011 triggered most organizations in the Egyptian society to 
revise strategies to invade markets vigorously with innovative plans in order to survive in such unforeseen 
economic conditions. As change is the process by which the future invades our life, most organizations in 
Egypt nowadays are trying to pave the way for this change allowing for more innovative patterns that 
cannot be guided without the support of the human resources policies and practices. The importance of 
this study arises from its contribution at both the academic and the practical levels as it reflects not only 
the importance of innovation as a catalyst tool for the organization development but also it focuses on the 
importance of mobilizing human resources to enhance business innovation. On the academic level, the 
aim of this study is to shed the light on such a crucial approach of business innovation as one of the new 
trends in management studies as well as to highlight the crucial role of human resources to support 
business innovation initiative. On the practical level, the importance of this study arises from the fact that 
there are few studies within the Egyptian context that highlighted the importance of mobilizing human 
resources to enhance business innovation. This study would reflect the concepts derived from the 
literature review on both business innovation and human resources practices as applied on one of the 
Egyptian business organization in the field of communication: Vodafone Egypt. The focus of this study 
can be tackled through two questions. First is to what extent can human resources enhance business 
innovation? Secondly, to what extent the applicable procedures in Vodafone Egypt regarding both 
business innovation & human resources practices fulfill the standards driven through the international 
experiences? 

Keywords: Innovation, Innovation Measurement, Innovation Dimensions, Innovation Strategies, Business 
Models, Human Resources Management 
 
1- INTRODUCTION 

Being a hunter who eats the pray is far much better than being the pray who avoids the hunter. From this 
notion, innovative organizations can survive and prosper as they can shift their business away from the 
traditional culture to hunting opportunities in the market. In our world today, the innovation process in any 
organization is inevitable both in the national and the international business arena. The market challenges 
and globalization trends entail most organizations to struggle for survival and to bridge the change gap. 
The urge behind the increasing need for innovation is boosted by the increased global competition, the 
rapid change in customers' preferences, and the development of technology. The Human Resources HR 
department in any organization flashes under the limelight when it comes to innovation as the HR 
department is considered to be the catalyst tool for all organizations to execute the process of innovation. 
The underlying assumption of this study is as the economy recovers from the adverse conditions since 
the uprising of the revolution January 2011, the Egyptian business environment would require that most 
organizations mobilize the human resources to enhance business innovation. 
 
2- LITERATURE REVIEW 

Since the sixties and the definitions of innovation are basically the same regarding the new ideas and 
procedures that have to be qualitatively different from those existing and taking a concrete shape in 
reality (Robertson, 1967). Today with the new trends and concepts in management and the shifts in the 
paradigm of thinking towards gaining a better market share, innovation of the organization would rely 
basically on mobilizing the capacity of its human resources. This would reside in depending on the 
intelligence, imagination, creativity and the capital knowledge of the organization's employees. Moreover, 
the empowerment of those employees and the support given to them by their organizations towards more 
freedom in innovating is the catalyst to the success of any plans towards better growth rate and market 
position of the organization. Therefore, we look today on people, not only on products and services to 
introduce change and to catalyze the organizations' innovative plans (Gupta and Singhal, 1993). This put 
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a greater responsibility on the top management in any organization in planning to reach an "innovative 
edge" which is the preparation of HR manager to handle current employees' challenges and offers insight 
into the future to look deeply to discover the work edge of professionals and expertise in each 
department. This would help HR manager to advocate the changes needed in work environment (Kaplan 
and Lerouge, 2007). The efforts of HR mobilization have to go parallel with both a serious strategic plan 
and a sufficient budgeting.  

Innovation: Definition, Types, and Dimensions 

Innovation is the creation of a product, service, process and change in the culture in an organization 
whether on the overall strategic level or in a particular business unit. It entails the advocating of new ideas 
and technologies that are accepted by the market, government and the society (Tushman and Nadler, 
1986). Innovation may also adopt a reinvention for an idea that already existed in the organization to 
develop it into a new one. This mainly happens through summing up all the conclusions and the 
interpretations of the past to hit for the future in order to invade new grounds (Goss, Pascal and Athos, 
1998). According to Augustine, innovation requires the willingness to be a hunter for opportunities in the 
market. It is a crucial responsibility on the work team in any innovation department to read the signs of 
threat and danger in order to make the changes and not to wait till the organization falls apart (Augustine, 
1998). In this sense innovation as a terminology would differ from the term invention, because it offers the 
base to both the use and creation of new ideas or methods, whereas invention would only refer to the 
creation of the idea or the method itself only. According to Jimnez and Sanz, there are two types of 
innovation (Jimnez and Sanz, 2008): 

1- Technical Innovation which entails new technologies promoting the range of products and 
services in the company, ensuring higher quality, better quantity; time management in 
delivery and a new look to the production sector. 

2- Administrative Innovation which includes the changes advocated in the process of delivering 
those goods and services to the customers. It covers all the areas of the administration in the 
organization regarding the rules, procedures and policies needed for such reforms. It also 
tackles the change in the culture of the organization to help in the adjustment and 
implementation of the innovation plan.  

These types are measured through major strategic achievement in the company's portfolio. First, it is 
measured through the success of the organization to introduce new output (product) into the market to 
expand the range of its production and to increase its revenue streams. Secondly, the organization can 
be labeled pioneer in being innovative through the introduction of new inputs into its structure and this 
involves hiring experts to increase the scope of research and development. Third, the timing issue in 
introducing the innovation plan is a crucial measurement of the company's success in adopting innovation 
(Jimnez and Sanz, 2008). 

Based on these measurements, we can advocate that the scope of innovation entails three dimensions to 
be defined as: a) the process innovation dimension which is measured through the inputs, b) the result 
innovation dimension which is measured through the output and c) the attribute innovation dimension 
which is measured through the timing (Camela, Fernandez and Maria, 2008). According to Hamel 
(Hamel, Julian and Michael, 2008), the dimensions of the innovation strategy advocated in any 
organization are divided to both horizontal and vertical dimension. First, the horizontal dimension works 
on motivational plan that is supported mainly by the HR department to lead individuals to consider their 
own skills of management innovation. In such horizontal dimension, invention would be the initial act of 
experimentation, leading to new practices, and implementation would follow as the technical process 
behind establishing the innovative idea. The legitimacy of the innovation process in this dimension entails 
through both the labeling and the theorization of the new idea, the people inside and outside the 
organization to identify the practice of innovation. The second dimension is the vertical one through which 
the innovation is supported by both the internal change agent as employees and also the external ones 
as consultants, entrepreneurs and intellectuals. Along these two dimensions the whole process of 
innovation will witness repeatedly cycles of variation, selection and retention of tools, human and financial 
assets. 

Innovation: Management Perspective 

Both innovation dimensions and measurements migrate to look at innovation from a management 
perspective that can be highlighted as follows: 
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1- The institutional perspective where a organization focuses in its innovative plan on the 
consideration of the socio-economic conditions in which new management ideas and practices 
take place. 

2- The fashion perspective where the focus of the organization would be on the dynamic interplay 
between users and providers of ideas for innovation. 

3- The cultural perspective where the organization studies how to react to introduce new 
management practices and advocates the change to employees. 

4- The rational perspective which entails how the management innovation itself gives improvement 
in organization's effectiveness (Hamel, Julian and Michael, 2008). 

Innovation: Organizational Structure & Top Management Commitment  

The characteristics of organizational structure, in order to enhance innovation, lies mainly in creating a 
flexible not a bureaucratic structure in order to have the capacity to adapt to the environmental changes. 
Moreover, it should entail the encouragement of the open flow of communication between its business 
units in order to keep for the discovery of the potential customer needs and to coordinate the various 
efforts of the company's groups and teams in order to enhance innovation in various organization levels 
(Lin, 2011). Actually this would relate to the Chinese experience in introducing innovation where the 
government helped in innovating some of its existing organizations through the accelerated transition to a 
more market oriented economy and performance based system, allowing for more decentralization and 
mobilization of HR practices to carry on the process of innovation. The efforts of the government in this 
sense encouraged the firms internally to acquire self motivated staff that is committed and willing for a 
comprehensive training. The firms also tried to reorganize the structure to be more inclined towards 
result-oriented patterns and to use extensive degree of participation and information sharing. Also 
organizations were encouraged to create cross functional teams and to increase the scope of job design 
(Chow, 2010). The shift in the structure of the organization whether privately owned or through 
government renewal of regulations is the engine behind transforming the organization by introducing new 
concepts in order to stand among rivals of competition in the industry. According to Kotter, there are five 
main steps in order to transform the organizational structure to enhance innovation (Kotter, 1998): 

1- Establishing a sense of urgency for innovation 
2- Forming a powerful management guidance for innovation 
3- Creating a vision for innovation 
4- Communicating innovation as a vision to all levels in the organization 
5- Empowering employees to act on the vision of innovation 

These steps would entail also to build ongoing financial and sustainable revenues in order to maintain 
organization structure enhancing innovation and also to fight any fear of change in order to open the flow 
for innovation and not to block it. Another technique used by organizations to adjust its structure to 
enhance innovation is to push the organization into new and different territory to build new capacities. 
Moreover, the organization opens its structure to accept taking risk for more opportunities in order to 
move forward for investing in innovation techniques. This can happen through encouraging participation, 
improving time management and concentrating on human capital to accomplish these organizational 
changes. Therefore, the issue here is "never to innovate to compete, but innovate to change the rules of 
the game" (Vullings and Igor, 2009). These structural changes in the organization require the commitment 
of top management to support innovation. According to Paladino, the most prominent features of 
commitment is to refresh and to communicate the plan to innovate for your employees through the 
strategic and radical change. Training to improve the process comes as a second feature of the top 
management commitment, adding it to be combined with the mobilization of capital knowledge embedded 
in the human asset of the organization (Paladino, 2011).  

Innovation: Business Model  

The business model for innovation is the umbrella under which organizations pave their way for future 
achievements. It describes how an organization entity prepares itself to create value propositions, identify 
its mission, goals, key activities, valuable resources, strategies for innovation, and its revenue streams. 
When this business model is open allowing for more penetrations of clients, it highlights the different 
corners of innovation as a new management discipline regarding operational excellence which targets the 
infrastructure, the product leadership, its market share, the customer intimacy and money streams. 
Several international examples of designing a business model for enhancing innovation would justify the 
previous point. IBM Organization for example innovated in the consulting service with highly skilled 
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technicians and automated services in spite of the fact that originally it is a technology based company. 
This example is a typical case of "letting an elephant dance", which is hitting on how to mobilize 
resources to target your innovation plan (Vullings and Willem, 2012). 

The strategic planning for innovation is headed towards understanding market conditions including 
competitors, suppliers, potential entrants and substitutes in the market place. Moreover it defines the 
adjacent products and services in the market and the competition in order to focus on highest probability 
for success. It also acts on linking the strategic planning to the budgeting process and stresses on the 
communication of such plans throughout the organization with a clear goal involving customers, 
employees and finance manager. The innovation strategies also rely on radical breakthroughs in products 
and services as well as the application of existing technology or advocating new one to create new 
usage. Nowadays most organizations work with different strategies to achieve an open business model. 
The most famous ones are the First Movers, Blue Ocean and Differentiation strategies. 

1- First Mover Strategy where an organization brings a product innovation to the market, or use a 
new process innovation. The organization gains a reputation of being innovative and industry 
leader, having the profit of saving cost, learning benefits, and gaining control over scarce 
resources in the market (Robbins and Mary, 2009). 

2- Blue Ocean Strategy where an organization focuses on the big picture to reconstruct market 
boundaries by creating uncontested distribution channels. 

3- Differentiation oriented strategy where it aims at incorporating a new product in the market 
through improving the existing one or by creating a new one to differentiate from the competitors. 
Porter advocated this strategy in the early 80's to fight new entrants in the market in order to 
create diversity in the market of products and services. This strategy promotes innovation as a 
base to create a competitive advantage (Kim and Renee', 2005). 

Innovation: Creativity Process  

If we want to look at innovation more deeply, we have to ask ourselves where does innovation fit in our 
brain zone. The brain works through knowledge inspiration and creativity which is the empty zone inviting 
ideas to penetrate and start to be formulated. Psychologically, it can stay for a while blurry and quite 
unknown to the thinker, but soon it becomes well defined, well thought of and well developed for 
implementation. Studies have shown that 98% of our ideas come from our logical thinking pattern and the 
remaining 2% come from the creative ability which is the catalyst for innovation (Vullings, 2012). Creativity 
is the athletic state of mind, made up of different attitudes, skills, and techniques. Creativity thinking 
processes that increase the probability of pattern breaking and it paves the way to innovation by jumping 
to the unknown and building new connections into our brain. Thus, creativity refers to idea generation and 
novelty, whereas innovation includes the idea generation itself plus its implementation (Lin, 2011). The 
steps in this creative process start by defining the area of change that we need to introduce and 
penetrate. Secondly, team starts to generate ideas, and then go into the process of action. Thirdly, the 
process of implementation follows where you shed the known and go towards the unknown. The various 
domains that relate creativity to innovation can be highlighted as follows:  

1- Business model that we tackled previously 
2- Flower Power techniques where you stress on the innovation plan in the center or the middle 

of the flower. The petals would carry the means used by the organization for the execution of 
this plan. 

Therefore, creativity can be defined to be made up of different attitudes, thinking styles, techniques and 
thoughts processed that increase the probability of pattern breaking to pave the way for unconventionality 
and innovation (Stortelder and Aune, 2011). Parallel with creativity, the innovation process goes through 
several phases as follows: 

1- Starting phase where the new idea is just an embryo 
2- Diverging phase where the organization brainstorms for alternative ideas and where it hits the 

limits of employees' own thoughts barriers. Beyond these barriers lies originality and novelty.  
3- Converging phase where the organization transforms an abundance of ideas into the best 

solution (Vullings and Igor, 2009). 

Innovation entails the presence of the creative ideas and the guts to respond to the idea. The cost 
advantage strategy that some organizations use is a savior when it comes to turbulent markets like Egypt 
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nowadays. Some organizations recur to the use of the "lower disruptive innovation theory", where 
innovation plans are targeted towards the lower level of the market users which hits on the most price 
sensitive customers (Scott and Nancy, 2010). This leads to the sustainability of innovation in 
organizations. Therefore, an organization is called innovative when it recognizes its different customer 
segments and works on uplifting barriers of communication to reach them and when it works on extensive 
use of human talents to give support for training, research and development patterns. The organization 
has to succeed in organizing time span and requested budget for creativity and for developing the smart 
instruments to outline the clear goals and objectives working towards innovation. 

Innovation: Mobilizing Human Resources HR 

The HR department's policies and practices in any organization flashes under the limelight when it comes 
to innovation. The innovation capacity of any organization is founded basically in the creativity initiatives 
of its employees who should be supported and developed to excel and to implement the innovation 
through the basic HRM practices to acquire, to evaluate, to develop and to reward the employees' 
behavior targeting innovation inside the organization. The human resources are the most unique and the 
most difficult to imitate resources and that's why the employees are considered one of the basic 
resources for sustaining the competitive advantage for any organization. 

Innovation: Mobilizing HR through Planning 

The idea behind the mobilization of HR is to obtain innovative capacities by implementing some strategies 
that would exploit the internal strengths in the organization; which in turn would grow creatively to obtain 
and to exploit new environmental opportunities as well as to neutralize external threats and to avoid 
internal weaknesses. The Indian studies for relationship between HR management practices and 
organization innovation in some Indian enterprises showed that firms in India with strategic HR orientation 
perform better than those with less emphasis on specific HR practices. Moreover, in I.T. industry, the 
training, job design, compensation and incentives are all positively related to operational performance 
enhancing innovation. Also several studies in both private and public industry sector in India proved that 
the Indian employees ' perception of the work climate in the organization has a positive impact on their 
willingness to engage in organization ability to innovate. Last but not least, the hotel industry and tourism 
in India were undergoing several applications on the practices of HR department in such sectors and the 
result was that the good adoption of such HR management practices can yield positive hotel performance 
and innovative plans regarding travel guidance programs in tourism (Cooke and Saini, 2010).  According 
to Rynes, HR management practices are very important to improve organizations' outcomes. Accordingly, 
HR practices have to be set clearly to enhance innovation as well as to avoid the disease of "Under 
Management" where you find the undermanaged worker struggling because his/her supervisor is not 
sufficiently guiding him/her to provide insight and direction that would help to engage for better innovative 
ideas (Rynes, Tamara and Brown, 2007). According to Chamberlin, a number of innovative plans were 
advocated in service firms in Canada. These plans succeeded mainly because of the support of HR 
department in providing the necessary tools and expertise for those plans to be implemented 
successfully. These firms were acting on innovative plans advocated by IT department to raise the 
expansion of the organization into new markets from both geographic and product perspectives. The 
results were much higher when HR department provided related training for its employees (Chamberlin, 
Jerome and Hector, 2010).The breakthrough innovation in Canadian service firms was realized through 
the mobilization of HR departments. According to Jimenez (Jimnez and Sanz, 2008), the adoption of HR 
management practices supporting innovation are as follows: 

1- Flexible job design where employees would have the spare time needed to design new ideas and 
develop it. 

2- The support of job enrichment where employees are encouraged to participate through a fluent 
communication channel with an open arena of information.  

3- Empowerment of the employees at various levels and mainly supported through the structure of 
the organization. 

4- Extensive and long term oriented training programs that are designed to enhance innovation 
5- The compensation and performance appraisal systems are designed to motivate innovative 

behavior. 

The most underlying HR management practices to support innovation oriented strategy can be divided as 
follows (Cooke and Saini, 2010): 
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1- Learning and development: training, career development, knowledge management and 
leadership development. 

2- Employees' involvement: empowerment, participation, generation of ideas and open 
communication. 

3- Performance management: performance appraisal, profit sharing, performance related pay, 
employees recognition reward and merit based promotion. 

4- Employees' welfare: welfare schemes, stakeholders' encouragement for decision making 
programs and better job satisfaction schemes. 

5- Human Resources initiatives: recruitment of skilled employees. 

If we refer these underlying assumptions for example to public sector in Egypt, unfortunately, we can find 
that there are mainly lack of incentives, the promotion is mainly based on seniority not based on merit, the 
selection of employees is not based on qualifications, adding to the lack of transparency, lack of 
delegation, inadequate channels of communication, adding to the centralized bureaucratic organizational 
structure, all of which are main obstacles that can mainly restrict HR mobilization to enhance innovation in 
public sector in Egypt. Accordingly, In order to mobilize HR resources to support innovation strategies 
initiatives, either in public or private sectors, it is urgently requested to: 

1- Establish a sense of urgency for change and advocate it. 
2- Generate a capacity to unfreeze the organization from stagnant talents. 
3- Integrate the innovation strategy as a key target in setting the vision and mission statements. 
4- Create guided coalition in terms of teams that can undertake the execution of the innovation 

strategy. 
5- Establish innovative cultural values. 
6- Ensure open communication channels and governance innovative process.  
7- Review SWOT analysis to redefine the boundaries of the innovation strategy. 
8- Mobilize HR policies and practices to enhance innovation strategy (Kalpan and David, 2001). 

Innovation: Mobilizing HR through Team Work and Capital knowledge  

One of the basic practices of HR management that enhances innovation is the mobilization of work teams 
that should require characteristics as diversity for expertise, autonomy, cohesion, risk taking and good 
communication skills. These teams become "the guardians and vehicle on innovations" if used and 
mobilized properly by HR department (Camela, Carmen and Maria, 2008). This can be achieved through 
the creation of innovation climate, support provided for the team and the availability of resources in the 
organization. The intensive use of work teams goes parallel with the idea of achieving competitive 
advantage of the organization, through mobilizing human capital resting on the basis of looking at all 
stakeholders and adapting them to be more responsive and supportive to business innovation initiatives 
(Porter, 1980). According to Selvarajan (Selvarajan, Ramamurthy and others, 2007), the role of human 
capital philosophy can be illustrated as follows: 

                     Industry Environment 

Organization Strategy          Human Capital Philosophy           Innovativeness          Organization  

                                                                                                                                            Performance 

(Selvarajan, Ramamoothy and others, 2007, p 1458) 

The human capital use is considered the catalyst that executes the organization strategy in order to 
achieve innovation. The environment of the industry plays a role as an external factor providing both 
opportunities and threats challenging human capital. However, when the later is mobilized to the cause, it 
yields faster and better results promoting the overall firms' ability to innovate and introduce new products 
in the market.  The human capital philosophy rests primarily on the fairly stable bodies of knowledge 
transferred from the top management about the assumptions, principle, rules and procedures to achieve 
the innovation plan (Kramer, 1975). The wide span of knowledge enjoyed by HR team is crucial in 
increasing both the effectiveness and the efficiency results of an innovation plan. This array of knowledge 
provides HR in the organization a boost to handle novelty and ambiguous problems. HR usually 
associates the knowledge that they have to exploit new opportunities, adding the strength to neutralize 
potential threats. The knowledge provides also a good base to fight risk uncertainty and to create 
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competitive differentiation. Accordingly, the valuable and the unique knowledge are positively related to 
support innovation success (Lopez, Ana and Ramon, 2009). 

Innovation: Mobilizing HR through Training  

The question raised here is why do employees engage in innovative behavior in their workplace? The role 
expectation plays a major role for such behavior as affects in turn their image inside the organization. 
This can be directly related to the Expectancy Theory of Motivation. According to the approach of this 
theory, the employees who perceive innovation as a part of the job requirement are more likely to 
generate, adopt, and implement innovative ideas to benefit the work. Accordingly, the employees 
engaged in innovative behavior either looks to it as a job requirement or to gain reputation and 
recognition of being an innovator inside the organization. Also they may be dissatisfied with status quo, 
so they want to introduce change or provide support for innovation inside the organization (Woodman and 
Feirong, 2010). These employees are a prey to catch and to be mobilized by HR department through 
extensive training programs for enhancing education and self development, adding to eliminating the 
barriers between departments, recognizing pride feelings for innovative ideas, banishing the fear of taking 
responsibility, and last but not least, managing the resistance to change (Ortiz, Gonzatez and others, 
2009). The training programs also target to maximize the effort of employees to work towards innovation 
through technical, cultural and functional training. Moreover it encourages working with broad tasks based 
on team and group participation. The training programs serve very well under the umbrella of creating a 
strong relationship between HR management practices and performance targeting innovation. Training is 
most of the time rewarded as it involves extra working hours and this gives more encouragement to 
employees to be engaged properly in the program. The strategic orientation towards innovation in the 
organization boosts such training efforts to the front. Programs such as Total Quality Management 
T.Q.M., involving more employees' empowerment and participation are highly advocated in training 
programs to promote innovation. According to Jabbour (Jabbour and Fernando, 2008), mobilizing the HR 
management practices to undergo the training programs based on T.Q.M. promotes not only the 
innovative engine inside the organization but it also works on its sustainability through various practices 
such as creating teams with a balanced skill mix, empowerment of employees, support for research & 
development, risk taking encouragement, and rewarding innovation initiatives. 

To summarize, Innovation arises from the recognized need for change that is triggered by the dynamic 
aspects of environmental uncertainties around the globe whether financially, politically or in the social 
context. As innovation management pertains to such dynamic atmosphere in the market, it is mirrored by 
several boundaries that need to be assessed. First aspect is the internal arrangements in the organization 
including strategy, structure and processes, HR practices, top management commitment and supportive 
leadership to promote the innovation plan. Second aspect is the key activities outside the boundary of the 
organization that are introduced through rivals in the market and are to be classified with span of 
innovation. Third aspect is the environment uncertainty and dynamics of markets with continuous 
technology uprising (Stock and Zacharia, 2011). Accordingly, the performance outcome expected would 
be the new product innovation, better financial performance and this would go essentially parallel with the 
mobilization of HR management. 

Vodafone Egypt is a reflection of the true business innovation in the Egyptian emerging market that would 
be reviewed as a case study reflecting the Mobilizing Human Resources to Enhance Business Innovation. 

3- CASE STUDY 

About Vodafone Egypt 

Vodafone Egypt is a telecommunications service and product provider that was established in 1998 and it 
covers various voice and data exchange services, as well as 3G, ADSL and Internet services. Vodafone 
Egypt has grown over the years to become the leading mobile operator in Egypt, not only in revenue 
share but also to become the number 1 mobile operator in Egypt with the largest customer base. 
Vodafone serves more than 36.3 million customers (December 2011) offering the most advanced 
technology for its customers, the best working environment for its 6,500 employees and the strongest 
corporate responsibility initiatives for the community (About Vodafone Egypt, 2012). 

 
After the Egyptian revolution, in February 2011, Vodafone Egypt Foundation launched a national literacy 
initiative under the slogan "Knowledge is Power" to eliminate the illiteracy of 17 million Egyptian by 2017. 
Vodafone Egypt’s primary aim is always to be the best mobile network operator in Egypt providing the 
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customers with the most reliable network and the latest technologies. Towards this end, the innovation is 
essential and the highly skilled professionals work hardly to improve the technology performance 
standards and targets. Vodafone Egypt initiated the Department of Strategy & Innovation as it 
acknowledged the rising need of communication service as a commodity, the need for differentiation and 
it also stressed on capitalizing knowledge of Human Resources base. Therefore Vodafone Egypt tend 
continuously to mobilize the best talent employees through the programs of recruitment based on 
knowledge and experience; provides them with competitive remuneration and benefits, outstanding 
recognition programs, flexible hours and international assignments to gain relevant international 
experience. All Vodafone employees share a common set of values and behaviors. ‘The Vodafone Way’ 
describes how they work together as a team to better serve their customers so that they see a 
organization that is "customer obsessed, innovation hungry, ambitious and competitive, one organization 
with local roots”. It’s a part of Vodafone Egypt culture to share knowledge and to inspire innovation. To 
achieve this end, Vodafone Egypt provides the employees with continuous opportunities for learning and 
development, not only through traditional classroom training, but also through a variety of online courses, 
on the job training, coaching, mentoring, feedback, and other learner-centered approaches. Vodafone 
Egypt considers therefore its employees as the most valuable asset, focusing on identifying top talents 
and high potentials and providing them with fast track development programs. One main goal of 
Vodafone Egypt is to have a working environment that respects, values, celebrates achievement. Reward 
and recognition for jobs well done is an integral part of Vodafone Egypt’s human resources strategy which 
is the catalyst for innovation (Working at Vodafone Egypt, 2012). 

For Vodafone Egypt, applying innovation is grounded in customer insight, looking for opportunities where 
others don't as well as cultivating strategies by emerging creativity and driving innovation. For the strategy 
and innovation department of Vodafone Egypt, innovation is considered to be the outcome of a creative 
process that need to be turned into useful products and services. Through the enhancement and the 
mobilization of human resources, Vodafone Egypt succeeded to create the means through which new 
opportunities are exploited in the market of telecommunications. The talented human resources in 
Vodafone Egypt are constantly undergoing changes in structure, technology, culture and their 
departments as well. Human resources potentials working in the strategy and innovation department in 
the organization are the "Idea Champions" helping to create the right environment to transform inputs into 
innovative products and services and acting as catalysts to unfreeze the potential of their working force, 
diffuse them, then refreeze them again into the correct spot. 

Vodafone Egypt: Reason to Innovate 

The reason to innovate for Vodafone Egypt team lies behind the aim to: 

 Identifying overlooked market segments. 
 Capturing customer insights and redefining their expectations and needs. 
 Entering and dominating new markets. 
 Fostering the culture of innovation and creativity within the organization. 
 Developing in house capability to deliver long term strategic planning. 
 Breeding the change needed into the work force to foster innovation. 

This process of change is undertaken by the strategy and innovation business department within the 
organization that is aging one and half year. It undergoes plans for innovation working parallel along with 
the HR department in regards to HR management practices needed. They look behind the core 
capabilities of the organization in selling communication services to provide the customer with a value 
added service through developing business in adjacent markets such as health and transportation 
services. Through this direction, the research & development R&D of Vodafone at global level, is 
commercialized creating a link between innovation and strategy units at Vodafone Egypt and the 
marketing theme of the whole organization.  

Vodafone Egypt: Innovation Measurement 

The measurement of Vodafone Egypt innovation team success is marked in their capacity to hunt 
opportunities in those adjacent markets and identifying overlooked market segments. The first area of 
adjacent markets that Vodafone Egypt invaded was the "Health services market in Siwa governorate". It 
used its technology and telecommunication in bridging the gap between needed medical doctors and 
general practitioners in health units through making use of technology services provided to target 
emergency units in El Shatby public hospital in Alexandria. Actually, this approach differentiated them 
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from other telecommunication organizations in retaining a larger portion of targeted customers. Moreover, 
it helped them to raise a higher revenue stream thus targeting the key tips of business model canvas. The 
second area of adjacent markets that the organization succeeded in penetrating was the market of 
transportation. Vodafone Egypt introduced the "Fleet Management Service" which helped in tracking 
people location and destination. It also helped in pointing safety behavior of some vehicle derivers and to 
monitor which routes were taken. Vodafone Egypt partnered with a organization that owns the technology 
of the device and they created the service jointly. For the customer, the name of Vodafone Egypt is the 
visible one and the bill of the service is also paid to Vodafone Egypt. Therefore, the service is a Vodafone 
accomplishment which is positively related to the reputation of the organization. For every single 
innovation advocated in the market, the number of retaining customers is the tool to manage success at 
the end of the business term. For the strategy and innovation department, the number of counted 
customers who left every year is calculated. If the percentage decreases then the organization is on the 
right track. When the team started the business model of a new mobile application service called 
"Beyoolak" or in other words "It Tells You" for road traffic and congestions. The increasing number of 
participants in the service was really the measuring tool for the success of the program which tells the 
participant which routes are crowded and what is the substitute road to take. 

Vodafone Egypt Innovation: HR Mobilization through Top Management Commitment 

As for the top management commitment to the strategy and innovation department, it is evident as it is 
considered the boosting force behind their success. According to Mr. Alaa Zaher, Head of Strategy & 
Innovation department, Vodafone Egypt, "The best thing to kill innovation is not to have the support of top 
management" as it is crucial to allow for more empowerment of the employees in order to carry on the 
process of innovation and change. The commitment of the CEO of Vodafone Egypt was the main initiative 
to create the department of strategy and innovation with an executive team of twenty persons fully 
dedicated to their work and structured as shown in the following chart (Zaher, 2012): 

Strategy & Innovation Head 

 

Strategy Unit Team (12 persons)            Innovation Unit Manager 

                                                                     Innovation Team (6 persons) 

The top management advocates an organization structure in Vodafone Egypt  to be more organic 
structure rather than bureaucratic, allowing more flexibility for internal changes as updating organizational 
chart to include the new innovation unit as well as the composition of the innovation work team, adding to 
allowing supportive budget to acquire new technological tools & equipments to carry on innovation 
process and through avoiding the word "systematic" from Vodafone culture as it kills innovation. 
Moreover, the top management commitment can be clearly perceived by the willingness of the CEO to 
give each employee coming up with new ideas the full support and the requested time for these ideas to 
see the light to be the adjacent tool helping at the end to develop the idea. Top Management provides a 
day per week "Innovation Day" for employees to enhance innovation as a practice that is already used to 
be regularly applied in Google organization. Applying such practice in Vodafone Egypt is turning the 
various departments into an invention mind set. For Vodafone Egypt, managing change is not like 
operating a machine. Top management advocating HR department for supporting changes in the 
organization design and structure to pave the way for innovation, adding to build a network of trust and a 
mutual acceptance of this change. The HR department, supporting the context for innovation 
implementation through in parallel, the support of the top management commitment to innovation and the 
guidance set by the strategy and innovation department's  vision and mission.  

Vodafone Egypt Innovation: HR Mobilization through Work Team Structure & Values 

The structure of the Vodafone Egypt innovation team enjoys several crucial characteristics such as 
accepting ambiguity, tolerating the impractical, the conflicts, the risk, keeping external control limited, 
focusing on ends rather than means, accepting high level of participation, empowerment, and maintaining 
open communication channels. The structure and the composition of the team allow the members of the 
team to report directly to the innovation manager with direct channels of communication and discussion. 
Whenever the new idea is blessed, the team is provided the credit to maintain the high level of work 
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motivation. Moreover, the HR department's collaboration with the Strategy and Innovation department 
sets the context for team work using three tools to capture new ideas internally as follows: 

 The first one is known as "Power of Ideas" which is an internal tool through which the new idea is 
directed to a single key person in one of the departments to review for providing a feedback about 
it. 

 The second one is the "Catalyst" tool" which is more often used and it is based on encouraging 
people through internal communication to share ideas at Vodafone Global level. This catalyst tool 
is turning to be more effective because it sets expectations from the beginning to get feedback. 
The technique used is on the web as face book through which they share ideas and provide 
feedback exposing on the web network. This tool can also provide empowerment for employees 
to get recognition for their ideas inside the organization.  

 The third tool is known as the "Pull approach" through which the innovation manager picks up a 
range of ideas to discuss them with all other departments inside the organization to get feedback, 
to set priority for implementation.  

For Vodafone Egypt, HRM practices are important as they set a significant base to reach competitive 
advantage. and highlight for employees the framework of organization culture which increase flexibility, 
transparency and accountability. The HR department is an underlying tool to set the culture in Vodafone 
Egypt through which members of the organization share common values that can be reflected mainly 
through ambitious employees thriving for challenges, creativity, innovation, customer base obsessed, and 
free base for both formal & informal channels for communication. The three basic values embedded in 
Vodafone Egypt culture are "speed, simplicity and trust". In order to build communication channels and 
bridge of trust between the innovation team and the customers, the innovation team can communicate 
face to face with customers, in order to solve their problems and to satisfy their requests. Moreover, in 
Vodafone Egypt, there is a program for a job rotation for all employees at all levels inside the 
organization, including CEO himself, to go work as one day in a retail shop to get direct contact with 
customers. 

Vodafone Egypt Innovation: HR Mobilization through Business Model Base 

The strategies employed by the innovation team in Vodafone Egypt can be tracked through "the Blue 
ocean market strategy" where the team jumps to adjacent markets to identify the needs of overlooked 
segments of customers. Moreover, the team applies the "flower power strategy" , although they don’t call 
it this name, through this strategy, the team identifies the customer segments, set the focus to reach them 
and mobilize other resources to reach the goal. The center of the flower would be the innovation plans 
and the petals are the tools to carry the plan. The HR practices are supporting the organization mission, 
goals and strategies. Through HR practices of recruitment, selection, performance appraisals and 
training, Vodafone Egypt is acquiring the best employees, rewarding for the best outcome and providing 
continuous training to improve the performance and outcomes as well. 

Vodafone Egypt Innovation: HR Mobilization through Recruitment and Selection 

Regarding recruitment and selection, HR department recruited a lot of people, targeting to put the right 
person at the right place, almost average aging between 30-35 years old, until created innovative team, 
having the traits of being skilled, vigorous, and creative, challenging and flexible employees. The HR 
department identified the capable applicants to ensure that the most appropriate candidates are hired. 
The corporate culture in Vodafone Egypt sets the tones of tradition and policies and they respect it in the 
process of recruitment and selection. HR department recruit to fish the candidates who can create 
business opportunities and can make it happen. The HR department focuses on people who have the 
stamina and persistence and are challenge oriented. Working on the investment of capital knowledge is 
also a part of recruitment and selection. In Vodafone Egypt, people are not as usually hired based on 
their commercial background in the field or according to their educational degree only, for Vodafone 
Egypt, HR department looks for people with a business mind set. the employees who "they sniff an 
opportunity, see how to create money out of it". Adding to such skills, the HR department looks through 
past experiences of the candidate regarding proactively, who are not giving up easily and capable to 
adapt to change. Creativity tests that are used universally are also a basic tool for Vodafone Egypt HR 
department to measure creativity and entrepreneur's skills, looking for a blend of skills to make sure that 
employees can relate to customers, deliver results and work in teams. So HR department tries to combine 
two contradicting traits in acquiring their employees, the entrepreneurial initiatives and at the same time 
the ability to persist within the work restrictions and policies. Therefore, HR department tend to look for 
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basic performance drivers who are able to relate to customers, to deliver results, to work in teams and to 
communicate effectively. 

Vodafone Egypt Innovation: HR Mobilization through Training 

Training is considered to be a complimentary base for employees in Vodafone Egypt. It is basically 
parallel to the Total Quality Management Program TQM, where there is a horizontal base for employees' 
participation and empowerment, sharing information with top management and learning for future change. 
The HR department offers mutual programs of training between Vodafone Egypt and other branches of 
the organization around the world. They also offer tutoring courses in creativity, management, leadership 
and development skills. Training helps to dissolve differences and to acquire new knowledge. It also 
helps to maintain both the culture and the structure of Vodafone Egypt as an organization with minimum 
hierarchies as possible. Managers play sometimes the role of mentors for new hired employees and their 
doors are open with no limit. The training programs are also including cultural trips to various areas in 
Egypt in which families of employees can also join such trips which create a cohesive community and it is 
known as "Family Day". They also exercise job rotation; training modules where every member gets to 
acquire knowledge of other departments. Training also creates a great global innovation community as 
employees meet at Vodafone global level, in groups twice a year.  

Vodafone Egypt Innovation: HR Mobilization through Performance Appraisal and Motivation 

Regarding performance appraisal, managers in Vodafone Egypt review the employees' performance 
regularly. Throughout the departments as for the innovative team, the strategy and innovation department 
manager is reviewing individually his team according to the plan designed and the goal achieved. The HR 
department acts as a partner to set the performance appraisal procedure. According to Vodafone Egypt 
culture, innovation is a part of the job, if you are accepted in Vodafone Egypt, you are supposed to be 
creative and innovative even if you are a skilled technician or sales employee. The HR department sets 
regularly the reward of the "Employee of the Month" as well as the incentive called "Ana Innovative" which 
means "I am Innovative'. This is a recognized and prestigious monetary and psychological reward 
acknowledging the efforts and creativity initiative of outstanding innovative employees. The employees' 
job satisfaction level is measured once a year in Vodafone Egypt through a survey designed by HR 
department to measure, monitor and motivate the employees performance which is directly affecting 
management innovation evaluation and performance. Vodafone Egypt celebrates yearly one main 
employee who is a high performer to be recognized as "Ana Global Hero = I am a Global Hero", which is 
considered a global reward initiative that recognizes the most top performer and achiever across 
Vodafone operating companies worldwide (El Baz, 2012).  

Vodafone Egypt Innovation: HR Mobilization Obstacles 

According to Mr. Alaa Zaher, Head of Strategy and Innovation department at Vodafone Egypt, the main 
obstacles that can hinder innovation in any organization can be basically highlighted as follows:   

 Organization culture of closed not shared information and experiences. 
 Lack of team work enhancement.  
 Fence of individuality which is a typical organization culture in Egypt. 
 Lack of transparency and accountability. 
 The winner/looser mentality which is a prevalent in Egyptian organization culture. 
 Looking for the present with no scope for the future (Zaher, 2012). 

 

4- CONCLUSION & RECOMMENDATION 

The paradigm shift in management perspectives as well as the increasing worldwide trends for 
globalization, stressed the importance of innovation orientation. The organizations in Egypt didn’t evade 
those worldwide trends and striving for success through the inevitable adoption of innovative business 
plans. The urgency for these efforts increased since the Egyptian Revolution January 2011, where most 
of the Egyptian organizations are stumbled into financial and managerial crises, facing resources 
constraints, lagging behind on both the local and the international competitive standards and accordingly 
recognizing the fact that the future business development cannot be accomplished without an innovative 
engine. 
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"I open my eyes, I accept the world, I see opportunities and situations. I am willing to change. I create 
joyfully and instantly", (Vullings and Igor, 2009). 

In the review of the case study of Vodafone Egypt, we were acquainted with innovation as a direction 
setting the guiding principle for strategy making to yield positive performance outcomes. We highlighted 
the fact that innovation plays a vital role in economic growth in any field of production and henceforth, 
most successful business performances have been linked to the application of innovation plans. The key 
catalyst enhancing innovation plans in Vodafone Egypt was the Human Resources department working in 
collaborative parallel lines with the Strategy and Innovation department. Through the mobilization and the 
effective use and implementation of HR management functions and practices, the HR department targets 
the discovery of new ways of achieving business plans, hires  the most innovative and enthusiastic 
human workforce to yield more production and acts on maintaining an overall positive performance 
resulting in higher revenue streams. The innovation team works on the introduction of strategies, 
structures and processes helping in the novelty of goods and services produced by Vodafone Egypt. 
They pave the way for the culture of change to invade the minds of employees to realize better 
performance, new product development and return on sales and investment seen from both the customer 
and the management perspective. There are many obstacles that stand in the way of introducing 
innovation concepts to the Egyptian market, and unfortunately they are embedded in the culture of our 
Egyptian society. Among those obstacles is the prevailing Egyptian culture are the closed circles of 
knowledge and information sharing, the lack of team work enhancement in many organizations creating a 
fence of individuality typically noticed in the organization culture of many Egyptian organizations.  
Moreover, the reluctance to share information and experiences hold back innovation and creativity. In 
order to avoid those negative trends hindering innovation, Vodafone Organization increased the 
transparency and accountability in its strategy and innovation department encouraging the novelty of 
ideas and empowering more employees towards taking the responsibility of more business actions. It also 
advocated Vodafone Egypt vision, looking to the future in order to hunt more opportunities in the market 
of telecommunication. HR management is the catalyst behind innovation as well as responsible to sustain 
the innovation pattern inside the organizations. 

In order to pave the way for innovation, the recommendations of this study are underlined as follows: 

 Create a learning organization and increase the value of acquiring knowledge through continuous 
self development. 

 Direct training and performance appraisals practices towards innovation initiatives. 
 Select the best qualified employees through advanced recruitment programs and examination 

procedures. 
 Promote work team oriented behavior and ensure the selection of members based on creating 

synergy based on the team members' competencies. 
 Create a culture of empowerment for the employees yielding more participation in both processes 

of production as well as decision making, and thus building more trust between them and the 
management. 

 Focus on the operational excellence and remove the unnecessary boundaries and hierarchies. 
 Create an atmosphere of recognition for outstanding innovative employees by rewarding novelty, 

creativity and innovation. 
 Encourage the brainstorming of ideas and the boosting for new potentials through more active 

channels of communication that enhance employees' participation for acquiring new perspectives 
for innovation. 
 

At the end, the essence of this study is to see the light after the Egyptian Revolution January 2011, 
through mapping the road to innovation. It is crucial for the Egyptian organizations to start applying an 
innovation cycle process starting with recognizing the idea, developing it, evaluating it, commercializing it 
and then starting to get the fruitful reward for such effort. As a result, the innovation cycle cannot be 
realized without the mobilization of human resources inside these organizations. Any organization hoping 
to enhance performance through innovation should direct its attention to HRM practices. This study tends 
to identify the HR related practices that can influence the innovation capability of any organization as 
HRM must create the appropriate framework for employees as the main drivers of innovation to excel and 
to be cooperative for the transfer of their knowledge which is a basic requirement for innovation that is 
considered a driving force for the economic growth of Egypt and a base to build competitive advantage 
for the Egyptian organizations. 
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ABSTRACT 
  
Building on prior research in organizational knowledge, learning and develop new product and 
service. This paper suggests a conceptual framework used to generate research proposition that 
provide insight into how explores the effects of knowledge management and new product 
Development (NPD) from the market information have to influence to Business performance and to 
examines role of moderator of market turbulence of enterprises, this paper develops 8 propositions 
Simultaneously, this paper try to finds out different formation overall factors. Other important findings 
the propose of this paper which is market information effect enough and more helpful to enhance 
customer network relationship and increase the business performance. Contributions and suggestions 
are provided for the future research. 
 
Keywords: market information, knowledge management (KM), new product Development (NPD), 
Business performance and market turbulence 

 
1. INTRODUCTION 
 
Increased globalization of trade and sales activities is important to firms. Then, the market orientation 
has received much attention for it apparent positive effect on organizational performance (Narver and 
Slater, 1990; Jaworski and kohli, 1993). Market orientation leads to superior organizational 
performance, at least in part, by aiding in developing successful new product (Gatignon and Xuereb, 
1997). A market orientation is inherently a learning orientation (Slater and Narver, 1995) as it consists 
of information processing activities that organizations use to learn (Kohli and Jaworski, 1990; Kohli et 
al., 1993). These activities include market information acquisition, dissemination and use (Kohli and 
Jaworski, 1990; Baker and Sinkula, 2002). 
 Innovation is inherently an information processing activity (Leenders et al., 2003).An 
important element of information processing is the use of market information (Moorman, 1995; Ottum 
and Moore, 1997). Market information use has been defined as taking information about current and 
future needs of customers and external factors such as competition into account when making 
decisions (Moorman et al., 1993). Several studies have shown that the use of market information has 
a positive effect on the successful development of new products (Atuahene-Gima, 1995; Ottum and 
Moore, 1997).A market orientation is achieved, therefore, through market information processing. 
 However, organizations often fail to use market information that is available to them (Maltzand 
Kohli, 1996). Effective market information processing has been identified as a problematicarea 
(Cooper, 2003), and many firms do not actively incorporate market information into theirnew products 
(Ottum and Moore, 1997). 
 Whereas market information is acknowledged for its important effect on both knowledge 
management and NPD that direct effect to business or organizational performance for incrementally 
new products and service. According to some authors, too much emphasis on market information 
may lead to incremental product improvements rather than truly innovative products (Tauber, 1974; 
Bennett and Cooper, 1981).Three important questions are why companies decide to process, market 
information in their manage knowledge to development projects, how product and service newness to 
the market interacts with their level of market information processing, and ultimately the knowledge 
and the new product’s success, and If have some other factor to moderated influence to firms 
outcome what the result relate positive or negative effect. 
 The main objective of this article is to extend to understanding of the relationship between 
dependent variable is market information and two mediators (knowledge management and NPD) that 
indirect and direct effect to business performance while that have the market turbulence as moderator 
variable affect on. 
 Following a brief overview of the concept of market information, the concept of knowledge 
management and NPD is discussed in some depth, followed by a consideration of business 
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performance construct. Next, conceptual relationships among these eight propositions suggested. 
The paper concludes with and agenda for future research. 
 
2. LITERATURE REVIEW AND PROPOSITIONS DEVELOPMENT 
 
The research model underlying the study is presented in Figure 1. This study attempts to conceptually 
link market information to business performance. The research model of the study, market information 
is independent variable and knowledge management and NPD are mediators variable that all of 
variables have become a major strategy which firm use it as a important tool to do drivers business, 
achieve to business performance, and get more successful organizational. 
 
 
 

FIGURE 1 
CONCEPTUAL MODEL OF THE RELATIONSHIP MARKET INFORMATION EFFECT TO KNOELEDGE 

MANAGEMENT AND NPD TO BUSINESS PERFORMANCE 
 
 
 
 
 
 
 
 
 
 
 
 
  
                                                                                                                                                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1 Market information 
The role of information has been examined within several disciplines. These discipline include social 
science research and evaluation (e.g. Weiss, 1981), organizational behavior (e.g. kilman et al., 1983), 
social policy decision making (e.g. Caplan et al, 1975; Knorr,1977; weiss, 1977) management(e.g. 
Boisot, 1998), and market (Sinkula 1990; Moorman et al, 1993, Menon and Varadarajan, 1992). 
 These wide and very different disciplined backgrounds have resulted in different conceptual 
and operation definitions of information and information use to other factor. Bentley (1986) defines 
information as data that are meaningful and useful t the user, and which should be accurate, 
applicable, timely and available. Nonaka (1994, p 15) defines information as “a flow or messages”. By 
definition this way, Moorman (1995) implies that information can come from a variety of sources. 
However, her definition incorporate a dynamic perspective because includes stakeholders as well as 
current ones.. Also by using the term “market” instead of “marketing”, emphasis is placed on external 
information that cuts across all function acres of the firm rather than information that applies only to 
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marketing department (Moorman, 1995). At the same idea in this way, market information is the 
several resources data  from internal and external  firms that can take to modify and developing the 
product and service each firms to be better or high quality. 
 
2.2 Knowledge Management (KM) 
There are several definitions of Knowledge Management, as well as several aspects that have been 
studied previously, including organization learning (Fiol and Lyles, 1985), organization memory (e.g. 
Walsh and Ungson,1991), organization knowledge (Huber,1991). 
 In the other way, Ruggles (1998) suggests that KM creates value by actively leveraging know-
how, experience and judgment resident within and outside an organization. We posit that KM 
encompasses the activities surrounding the integration of this knowledge from different sources, in 
different forms, and maintaining it. The key to knowledge creation thus lies in the mobilization and 
conversion of this tacit knowledge into a form of explicit knowledge. Davenport and Prusak (1998) 
indicate that some knowledge is complex and initially tacit, but it can however, be externalized and 
embedded in a firm’s products and processes. Nonaka and Konno (1998) point out that the cognitive 
dimension of knowledge that shapes perception consists of beliefs, ideals, values, schemata and 
mental models that are deeply ingrained in participants and that these are often taken for granted by 
them. They further suggest that some, if not all, of this knowledge should be extracted to retain 
context and fullness of the explicit component. 
 Nonaka and Konno suggest information systems can assist knowledge activists (proponents 
and champions of KM systems) in serving as catalysts of knowledge creation and as connectors of 
present initiatives with those in the future. Teigland et al (1998) observe that facilities to capture, 
reuse, maintain and transfer knowledge are essential elements of such a system. They suggest that 
such a channel for supporting the demand for knowledge within an organization will be very valuable. 
 
2.3 New Product Development (NPD)  
Many studies have evaluated new product performance mainly in terms of business performance 
in the market, considering new products as important competitive weapons in the market. For 
example, Griffin and Page(1996) categorized product (or project) level measures of NPD performance 
in the NPD literature into customer acceptance measures (e.g. market share goals, revenue goals, 
the number of customers), financial measures (e.g. profit goals, ROI), and technical performance 
measures (e.g. quality specs, performance specs, speed to market). 
 The goal of every NPD project is to commercialize a successful new product. According to 
Rogers (1995) the adoption of a new product by the market is positively influenced by the 
product’s advantages over competing products. Customers are more willing to buy a new product 
when it has superior attributes. Creating new product advantage consistently has been found as a 
major success factor in NPD ( Montoya-Weiss and Calantone, 1994; Henard and Szymanski, 2001). 
Indeed, in their meta-study, Montoya-Weiss and Calantone (1994) identified product advantage as the 
factor with the strongest impact on new product performance of all those studied.  
 Thus, market information is likely to have a position relationship with knowledge management 
and new product development (NPD) that therefore proposition as follows. 
 
 P1. There is positive relationship between market information and knowledge management 
(KM).  
 
 P2. There is positive relationship between market information and new product development 
(NPD). 
 
2.4 knowledge management relate to new product Development 
Davenport and Prussak (1998) suggest that innovation and speed to market that are essential for 
business success will become increasingly critical in the future. According to Quinn et al.(1996), the 
intangibles that add most value to these activities are knowledge centric.  
 Most product development is moving towards team-based structures, since teams are 
believed to increase individual commitment and performance, and as Galegher et al. (1990) observe, 
are more effective in bringing a new product to the market in a short time-frame. As products and 
technologies become increasingly complex, NPD requires effective collaboration and synergistically 
integrated skills of several individuals. 
 Thus, knowledge management (KM) is likely to have a position relationship with new product 
development (NPD) that therefore proposition as follows. 
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 P3. There is positive relationship between knowledge management (KM) and new product 
development (NPD). 
 
2.5 Business Performance 
The ability of a firm to find or create a position in a market is at the core of strategy development. It is 
widely believed that differentiation allows a firm to fully exploit its competitive advantage, and hence to 
achieve a high level of return. There are also definitions of firm performance that center on, or include, 
effectiveness.  
 For instance, the “value” that is delivered to customers, the level of sales, the level of sales 
growth, market share, relative market share, capacity utilization or price premium are all 
effectiveness-oriented concepts that represent firm performance (Izabela & Kåre, 2003). In the other 
hand, firms performance to explain a perhaps the key issue for top managers (Finkelstein & 
Hambrick, 1996). 
 Thus, business performance is likely to have a position relationship with knowledge 
management (KM) and new product development (NPD) that therefore proposition as follows. 
 
 P4. There is positive relationship between knowledge management (KM) and business 
performance. 
 
 P5. There is positive relationship between new product development (NPD) and business 
performance. 
 
 
2.6 Moderator effect of Business Performance 
Market turbulence, has been conceptualized in different way by different authors. Thus, Kohli and 
Jaworski ,(1990) and Slater and Narver (1994) associate market turbulence with the changes in the 
composition of customers and their preferences; Greenley,(1995) also includes the modifications in 
the marketing operations, and for Hult et al. (2004, p. 432), market turbulence reflects rapidly 
changing buyer preferences, wide-ranging needs and wants, ongoing buyer entry and exit from the 
marketplace and constant emphasis on offering new products. 
 In this investigation, the market turbulence concept also tries to capture the dynamism in the 
customer base and needs, but two additional components are introduced in its definition: the rate of 
change of the firms’ competitors and the market uncertainty. Market uncertainty is associated with 
predicting accurately the future of the market preferences, the state of the competition and the 
evolution of the environmental forces (Milliken, 1987).  
 Thus, this paper to explain the knowledge management (KM) and new product development 
(NPD) are like to have a relationship effect to business performance. Therefore proposition as follows. 
 
 P6. There is positive or negative relationship between knowledge management (KM) effects 
to business performance. 
 
 P7. There is positive or negative relationship between new product development (NPD) 
effects to business performance. 
 
2.7 Market information direct to relate with Business Performance 
Several studies have to linked market information to company success (Baker et al, 1998: 
Dolinger,(1984). For example, formalized international marketing research activities tend to relate 
To better financial performance, and firms engaging in such activities have a better understanding of 
their customers, competitors, and foreign environment, resulting in a competition (Koh, 1991). Also, 
particular manifestations of use of information, in terms of immediate and future use, have been 
revealed to be positively related to export and market performance (Souchon and Diamantopoulos, 
1997). Thus, therefore proposition as follows. 
 
 P8. There is positive relationship between market information and business performance. 
 
3. METHODOLOGY 
 
3.1 Sample and data collection 
The Conceptual model will test to the empirical data for this research come from the group of export’s 
high-tech industries in Thailand. The high-tech industries will select because depends on new 
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products for continual growth and subsequent high rate of new products introduced such as 
hardware-software business and mobile business.  The mail survey by questionnaire was developed 
from existing measures and pre-test using a small sample before the final instrument was mailed to 
the full sample. 
 
3.2 Measurement 
The methodology used in order to measure the formation factors of market information relate to 
knowledge management (KM) and new product development (NPD) via moderator effect to market 
turbulence estimation of a multiple regression analysis is used to test the proposition relationship and 
estimated factors affecting business performance. 
 
4. CONCLUSION AND FUTURE RESEARCH 
 
This paper has delineate the construct of market information, knowledge management (KM), new 
product Development (NPD), Business performance and market turbulence that should have to effect 
relationship in positive way. A deeper to understanding of relationships should make firms more 
aware of the possible effect of systematic of market information, and thereby enable them to 
advantage of this insight. 
 
It have to be suggest that market information has both a direct impact on business performance, and 
indirect impact through knowledge management (KM), new product Development (NPD). In this 
context, some aspects of information are more performance-enhancing in an ultimate and direct 
manner, while other have more to do with knowledge generation and hence, have a longer-term relate 
on performance through learning and developing . This paper should has implications for several 
theory as RBV, network theory, and contingency theory.  
 
This paper argues that when there is helping organization/firm enhance the organizational 
performance to increase and to explain the relation positive/negative will help organization enhance 
knowledge management (KM), new product Development (NPD) to increase profit .In the other hand, 
the market turbulence is the moderator effect that firm should not to ignore this factor because can 
make increase or decrease on business performance. 
 
In conclusion, knowledge management (KM), new product Development (NPD) factors have a key 
role to play in the use market information and business. To improve the comparative advantage, firms 
should acquire a better to understanding of the content, antecedents and consequence of both 
mediator variable in firms setting, as well as stimulating to learning environment or market turbulence 
in the order to enable efficient and effective of market information to create organizational competitive 
advantage and can do the way for good business/organizational performance. The framework 
presented in this paper should be to start of a guideline or road-map to enable to do with other 
business.  
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ABSTRACT 
 
This paper examines the leadership of business leaders and government officials in confronting the 
banking crises in the United States and states three propositions to study the gap in research regarding 
the leadership of the business leaders and chairmen of the National Banks of Argentina, Brazil, Chile, 
Colombia, Costa Rica, the Dominican Republic, Mexico, and the United States (Hornbeck, 2010). 
 
 Keywords: Banking crises, central banks, trading partners, the U.S., and Latin America 
  
1. INTRODUCTION 
 
In the summer of 2010, I had the opportunity to participate in the Faculty Resource Network at New York 
University through attending a seminar entitled Financial Crises – Past and Present. Even though my 
professional area of expertise is international management, I challenged myself to explore a new arena, 
which would enrich my knowledge of business management, provide me a financial perspective on the 
banking crises, and help me to understand how business leaders and government officials address 
financial crises (Sylla, 2009).  
In reviewing the literature, I found that the seven top U.S. trading partners in Latin America are Argentina, 
Brazil, Chile, Colombia, Costa Rica, the Dominican Republic, and Mexico (Hornbeck, 2010).  The first aim of 
this conceptual paper is to examine the leadership of business leaders and government officials in 
confronting the banking crises in the U.S. and its seven trading partners in Latin America.  The research 
question I am addressing in this paper is:  Are there similarities between business leaders and government 
officials in the strategies they utilize in confronting banking crises in the U.S. and its seven trading partners 
in Latin America? (See Figure 1). 
 
2. BACKGROUND AND LITERATURE 
 
There is a gap in research regarding the leadership of the business leaders and chairmen of the National 
Banks of Argentina, Brazil, Chile, Colombia, Costa Rica, the Dominican Republic, and Mexico.  For this 
paper “organizational crisis management is a systematic attempt by organizational members with external 
stakeholders to avert crises or to effectively manage those that do occur” (Pearson and Clair, 1998).      
The theoretical framework of leadership used in this paper is based on Graen and Scandura (1987) cited 
by Wilson, Sin, and Conlon (2010), which identifies the main characteristics of a leader as trust, respect, 
loyalty, liking, intimacy, support, openness, and honesty. 
In the case of the U.S., there is evidence that John Pierpont Morgan’s leadership during the banking crisis 
of 1907 played an important role in stopping the speculation plot of the Knickerbocker Trust Company. In 
addition, during this period of time 25 banks and 17 trust companies failed (Bruner & Carr, 2007). There is 
a contrast between the role of Morgan as a business leader and George B. Cortelyou, secretary of the 
treasury during this time. Cortelyou had the authority and power from his position as secretary of the 
treasury, but Morgan had the strategic vision to identify opportunities and to address problems. In 
addition, Morgan clearly understood that character was the primary principle in business transactions 
(Bruner & Carr, 2007; Sylla, 2009). 
In the U.S., there were 1,400 savings and loan and 1,300 bank failures between 1984 and 1991. It is 
possible to identify healthy, marginal, and insolvent savings and loan and banks from a balance sheet 
(See Tables 1, 2, and 3). All three tables present assets as loans, which are the financial institutions’ 
investments since the debtors will repay the loans with interest. The owners of the deposits are the 
customers, and deposits are therefore liabilities. The difference between Tables 1, 2, and 3 is the capital 
or net worth of the institution. In Table 1, the capital or net worth is positive, and the institution is 
protecting the money of the investors; in Table 2, the capital or net worth is zero, and the institution is 
confronting problems with some debtors who are not able to repay their loans; in Table 3, the capital or 
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net worth is negative and the depositors are confronting losses from their investments (Kindleberger & 
Aliber, 2005; Reinhart & Rogoff, 2009; White, 1993).  
 
Table 1 
A Healthy Savings and Loan or Bank, December 31, 201X 
Assets Liabilities 
$100 (loans) $92 (deposits insured) 

---------------------------- 
$8 (Net worth, capital)  

Source (White, 1993: page 498).  
Table 2 
A Marginal Saving and Loan or Bank, December 31, 201X 
Assets Liabilities 
$92 (loans) $92 (deposits insured) 

---------------------------- 
$0 (Net worth, capital)  

Source (White, 1993: page 498).  
Table 3 
A Deeply Insolvent Saving and Loan or Bank, December 31, 201X 
Assets Liabilities 
$60 (loans) $92 (deposits insured) 

---------------------------- 
-$32 (Net worth, capital)  

Source (White, 1993: page 498).  
 
In 1987, Alan Greenspan became chairman of the Federal Reserve of the U.S. and served in this 
capacity until 2006. Greenspan admitted before the members of the U.S. Congress that he was wrong 
when he thought that the market would self regulate without government intervention (Bruner & Carr, 
2007). 
 
3. Banking Crises in the United States and its Seven Top Trading Partner Countries in Latin 
America 
The research of Reinhart and Rogoff (2009) and Bruner and Carr (2007) identifies the banking crises in 
Argentina, Brazil, Chile, Colombia, Costa Rica, the Dominican Republic, Mexico, and the U.S.  Table 4 
shows that the Argentinean banking crises confronted eleven specific situations.  The first two situations 
were in the 19th century, the next seven situations were in the 20th century, and the last two occurred in 
the 21st century. 
 
Table 4 
Banking Crises in Argentina 
Specific Situations Year 

1. Operation of the National Bank of the Argentine Republic was suspended 1885 
2. The Bank of the Nation was replaced by The Bank of the Argentine Nation 1890-1891 
3. Private banks lost 45 percent of their deposits in two years 1914 
4. The gold standard was eliminated 1931 
5. The new central bank took loans that the government built for many years 1934 
6. The central bank intervened in the operation of the Banco de Intercambio Regional, a large 

private bank 
1980-1982 

7. A large bank was closed by the government 1985 
8. Forty percent of the financial asset system was held for failed banks 1989-1990 
9. Eight banks suspended operations and three collapsed as a consequence of the Mexican 

devaluation 
1995 

10. The public lost confidence in government’s financial actions, and the government imposed 
stringent restrictions on deposits  

2001 

11. One bank was closed, three banks were nationalized, and others were downsized 2003 
Source (Reinhart & Rogoff, 2009: pages 348-350).  
 
Table 5 shows that the Brazilian banking industry has confronted 12 specific situations.  The first two 
situations were in the 19th century and the remaining ten were in the 20th century. There have been no 
specific situations in the 21st century. 
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Table 5 
Banking Crises in Brazil 
Specific Situations Year 

1. The National Bank of Brazil and the Bank of the United States of Brazil merged into the 
Bank of the Republic of the United States of Brazil 

1890-1892 

2. Currency depreciation and civil war 1897-1898 
3. Due to the inelastic coffee exports, deposits ran off and loans were recalled 1900-1901 
4. Difficulty in international remittances were the cause of payment suspension 1914 
5. The gold standard was reestablished and the central bank of Brazil was founded 1923 
6. Pressure to change wages for urban workers led to an economic crisis that resulted in a 

military coup 
1963 

7. The government took over the three largest banks 1985 
8. Deposits were converted into bonds 1990 
9. Management changed in eight state banks, seven small banks were liquated, and the 

government intervened in three private banks 
1994 

10. The central bank intervened in 43 financial institutions  1997 
11. Private banks started to generate profits 1998 
12. Public banks started to recover 1999 

Source (Reinhart & Rogoff, 2009: pages 353-354).  
 
The conclusion from Tables 4 (Argentina) and 5 (Brazil) is that in the 21st century there were specific 
banking crises in Argentina, but not in Brazil.  In addition, in the 20th century Brazil suffered a military coup 
due to the economic crisis.  Table 6 shows that the Chilean banking crises confronted four specific 
situations.  The first situation was in the 19th century, and the last three situations were in the 20th century. 
No specific situation occurred in the 21st century. 
 
Table 6 
Banking Crises in Chile 
Specific Situations Year 

1. The bank currency system and gold standard collapsed; the main characteristic was inflation 
and over speculation 

1898 

2. The stock market crashed 1907 
3. The mortgage system became insolvent 1976 
4. The period was characterized by the government bank intervention 1980 and 1983 

Source (Reinhart & Rogoff, 2009: pages 356-357).  
 
Table 7 shows that the Colombian banking crises confronted two specific situations.  Both of these 
situations transpired in the 20th century. No specific situations occurred in the 19th or 21st centuries. 
 
Table 7 
Banking Crises in Colombia 
Specific Situations Year 

1. Interventions were implemented in six major banks and eight financial institutions 1982 to 1987 
2. Many banks and financial institutions failed 1998 

Source (Reinhart & Rogoff, 2009: pages 357-358).  
 
The conclusion from Tables 6 (Chile) and 7 (Colombia) is that in the 21st century there were no specific 
banking crises in Chile or Colombia. 
Table 8 shows that the Costa Rican banking crises confront two specific situations.  Both of those 
situations were in the 20th century, and no specific situations happened in the 19th or 21st centuries. 
 
Table 8 
Banking Crises in Costa Rica 
Specific Situations Year 

1. Ninety percent of the public banks were in financial distress 1987 
2. The Banco Anglo Costarricense, which the government owned, was closed 1994 to 1997 

Source (Reinhart & Rogoff, 2009: page 358).  
 
Table 9 shows that the Dominican Republican banking crises confront two specific situations.  One 
situation was in the 20th and the other was in the 21st century. 
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Table 9 
Banking Crises in Dominican Republic 
Specific Situations Year 

1. The government intervened in the largest bank 1996 
2. The government intervened in the third largest bank 2003 

Source (Reinhart & Rogoff, 2009: page 360).  
 
The conclusion from Tables 8 (Costa Rica) and 9 (Dominican Republic) is that in the 20th century specific 
banking crises occurred in Costa Rica and Dominican Republic. While in the 21st century, only one 
banking crisis occurred in the Dominican Republic and none transpired in Costa Rica.  
Table 10 shows that the Mexican banking system confronted nine specific situations.  The first two 
situations were in the 19th century, and the other seven were in the 20th; no specific situations occurred in 
the 21st century. 
 
Table 10 
Banking Crises in Mexico 
Specific Situations Year 

1. Banks stopped lending and the National Bank and Mercantile Bank merged into National Bank 
of Mexico (Banamex) 

1883 to 1884 

2. Mexican Mercantile Bank was absorbed by National Bank 1893 
3. The Mexican Central Bank and many state banks failed 1908 
4. After major banks failed, payments were suspended  1929 
5. The government nationalized the private banking system 1981-1982 
6. The entire private banking system was passed to the government 1982-1991 
7. The interest rate rose  1992 
8. Interventions were implemented in nine banks  1994-1997 
9. Eighty percent of the assets were held by foreigners  1998 

Source (Reinhart & Rogoff, 2009: pages 373-375).  
 
Table 11 shows that the American banking system confronted 16 specific crisis situations.  The first 
eleven situations were in the 19th century, the next four were in the 20th, and the final situation occurred in 
the 21st century.  
The conclusion from Tables 10 (Mexico) and 11 (U.S.) is that there were specific banking crises in the 
19th and 20th centuries in Mexico and the United States. During the 21st century, the there was a complex 
situation in the U.S., which involved massive mortgage failures, bankruptcies of several major broker-
dealers, and the uncovering of a large scale Ponzi scheme. 

 
Table 11 
Banking Crises in the United States 
Specific Situation Year 

1. Due to the War of 1812, state banks suspended species payments 1814 
2. Forty-six banks declared insolvency  1818-1819 
3. The Bank of the United States suspended operations 1825 
4. Three banks failed with failures starting in New Orleans and traveling to New York and other 

cities 
1836-1838 

5. Twenty-six local banks failed and the second largest bank in the U.S. was liquated 1841 
6. Massive speculation was caused by the discovery of gold in Australia and California 1857 
7. Species payments were suspended by the government 1861 
8. The civil war generated panic in the U.S.  1864 
9. Jay Cooke and Company, a major Philadelphia banking firm, failed 1873 
10. Brokerage firms failed especially in the New York region 1884 
11. The stock market crashed 1890 
12. Stock and real estate speculation started in New York and the entire nation was affected 1907 
13. The New York Stock Exchange closed until December 1914 
14. Thousands of banks closed during the great depression; the Bank of the USA along with 1,860 

other banks failed 
1929-1933 

15. One thousand and four hundred savings and loan and one thousand and three hundred banks 
failed 

1984-1991 

16. Fannie Mae and Freddie Mac over-expanded the funding of subprime mortgages. In addition, 
large broker-dealers such as Bear Stearns, Lehman Brothers, and Merrill Lynch collapsed into 
bankruptcy. Also, broker-dealers, including Goldman Sachs and Morgan Stanley, were 
converted in commercial bank holding companies to gain access to federal funds. A Ponzi 
scheme operated by Bernard Madoff was uncovered.  

2008 

Source (Reinhart & Rogoff, 2009: pages 389-390; Bruner &Carr, 2007: page 183)  
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Table 12 shows a summary of the banking crises in the U.S. and its seven trading partners in Latin 
American in the following order: first, Argentina with 11 banking crises during 19th , 20th, and 21st 
centuries; second, Brazil with 12 banking crises during 19th and 20th centuries; third, Chile with 4 banking 
crises during 19th and 20th centuries; fourth, Colombia with 2 banking crises during the 20th century; fifth, 
Costa Rica with 2 banking crises during the 20th century; sixth, the Dominican Republic with 2 banking 
crises during 20th and 21st centuries; seventh, Mexico with 9 banking crises during 19th and 20th centuries; 
finally, the U.S. with 16 banking crises during 19th, 20th, and 21st centuries. 
 
Table 12 
Summary of the Banking Crises in the U.S. and its Seven Trading Partners in 
Latin America 
Country Century Number of Banking Crises 
Argentina 
 
 
 
 

19th  2 
20th  7 
21st  2 
Total 11 

Brazil 
 
 
 

19th  2 
20th  10 
Total 12 

Chile 
 
 
 

19th  1 
20th  3 
Total 4 

Colombia 
 
 

20th  2 
Total 2 

Costa Rica 
 
 

20th  2 
Total 2 

Dominican Republic 
 
 
 

20th  1 
21st   1 
Total 2 

Mexico 
 
 
 

19th  2 
20th  7 
Total 9 

U.S. 
 
 
 

19th  11 
20th    4 
21st    1 
Total 16 

Source (Reinhart & Rogoff, 2009: pages 373-375).  
 
Table 13 shows that during the 19th, 20th, and 21st centuries there were a total of 58 banking crises in the 
U.S. and its seven trading partners in Latin America.   
 
Table 13 
Consolidation of the Banking Crises in the United States and its Seven Trading 
Partners in Latin America 

Country 
 

Centuries Total Number of Banking Crises 

Argentina 19th, 20th and 21st 11 
Brazil 19th and 20th  12 
Chile 19th and 20th  4 
Colombia 20th 2 
Costa Rica 20th 2 
Dominican Republic 20th and 21st 2 
Mexico 19th and 20th  9 
The United States 19th, 20th and 21st 16 
 
 

Total  58 

Source (Reinhart & Rogoff, 2009: pages 373-375).  
 

                   JOURNAL OF INTERNATIONAL MANAGEMENT STUDIES, Volume 12, Number 3, 2012                83



Table 14 shows the percentages of the banking crises as follows. The country with the greatest number 
of crises is the U.S. (27.66%), which is followed by Brazil (20.70%). Third is Argentina (19%), fourth is 
Mexico (15.0%), and fifth is Chile (6.88). Colombia, Costa Rica, and the Dominican Republic each had 
3.42%. 
 
Table 14 
Percentages of the Banking Crises in the U.S. and its Seven Trading Partners in 
Latin America 
Country 
 

Total Number of Banking 
Crises 

Total Percentage of Banking 
Crises 

Accumulative Percentage  

Argentina 
 

11 19.00 (3rd) 19.00 

Brazil 
 

12 20.70 (2nd) 39.70 

Chile 
 

4 6.88 (5th) 46.58 

Colombia 
 

2 3.42 (6th) 50.00 

Costa Rica 
 

2 3.42 (6th) 53.42 

Dominican Republic 
 

2 3.42 (6th) 56.84 

Mexico 
 

9 
 

15.50 (4th) 72.34 

The United States 
 
 

16 27.66 (1st) 100.00 

Totals  
 

58 100.00 100.00 

Source (Reinhart & Rogoff, 2009: pages 373-375).  
 

3.1. CENTRAL BANKS 
Central banks are responsible for regulating their nations’ banking systems. The Federal Reserve Bank of 
the United States was founded in 1913 (Kindleberger & Aliber, 2005). According to Table 15, the oldest 
central bank is the Federal Reserve Bank of the United States. It is followed by Colombia the second 
oldest; Chile and Mexico the third oldest; Argentina the fourth oldest; the Dominican Republic the fifth 
oldest; Costa Rica the sixth oldest, and Brazil the seventh oldest. 
 
Table 15 
Years of Foundation of the Central Banks by Countries 

Country Year of Foundation 
Argentina 1935 (4th) 
Brazil 1964 (7th) 
Chile 1925 (3rd) 
Colombia 1923 (2nd) 
Costa Rica 1950 (6th) 
Dominican Republic 1947 (5th) 
Mexico 1925 (3rd) 
The United States 1913 (1st) 

Source (Banks Central of Argentina, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Mexico, 2010; 
Kindleberger & Aliber, 2005) 

 
4. PROPOSITIONS  

 
Proposition 1: Trust and respect are the foundations from which a business leader acts in a 
banking crises, rather than the authority and power of government officials.  
Proposition 2: Loyalty and liking are the foundations from which a business leader acts in a 
banking crises, rather than the authority and power of government officials. 
Proposition 3: Support, openness, and honesty are the foundations from which a business 
leader acts in a banking crises, rather than the authority and power of government officials.  
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Figure 1 
A Framework to Understand the Research Question of this Paper 

 
 
 
 

 
 
5. TARGET POPULATION 
 
The target population is the U.S. and its seven trading partners in Latin America. I will compare the 
leadership of the business leaders and chairmen of the National Banks of Argentina, Brazil, Chile, 
Colombia, Costa Rica, the Dominican Republic, Mexico, and the U.S. (Hornbeck, 2010).  
 
6. DISCUSSION  
 
The proposed framework presents a new way to study the leadership of the business leaders and 
chairmen of the National Banks of Argentina, Brazil, Chile, Colombia, Costa Rica, the Dominican 
Republic, Mexico, and the U.S.  The three stated propositions help to address a new reality in driving 
research from the historical perspective into the field of management.  

 
7. CONTRIBUTIONS 
 
The contributions from this conceptual paper relate to the leadership of the business leaders and 
chairmen of the National Banks of Argentina, Brazil, Chile, Colombia, Costa Rica, the Dominican 
Republic, Mexico, and the U.S. First, this paper begins to study the leadership of the business leaders 
and chairmen of the national banks of the U.S. and its seven major trading partners as a theoretical 
concept; second, in the managerial aspect, this paper seeks to identify how historic knowledge can help 
us to understand the dynamics of the banking crises. Finally, this paper initiates a discussion with 
management scholars about the importance of the study of banking crises from the leadership 
perspective rather than from a strictly financial perspective. 
 
 
 

Business Leaders 
Government Officials 

Characteristics of a leader 

Similarities between 
the U.S. and its seven 
trade partners in Latin 

America  
P1, P2, and P3 

Banking  
Crises 
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ABSTRACT 
 
This study examines the relationship between the use of technology to stay connected with home country 
and culture while adapting and integrating into the host culture.   Through a survey the authors, probe into 
how Haitian immigrants living in South Florida with varying levels of contact with their home country 
acculturate into the receiving society, exploring an increasingly salient experience of contemporary global 
migrants.  Immigration is the experience of acculturation by individuals and the emergence of culturally 
plural societies, where both immigrants and host country citizens can live together in a positive 
environment. In this study, we report our exploratory findings and insights from a survey conducted 
among Haitians immigrants in South Florida area, studying the relationship between the scope of their 
electronic communication, and their level of integration into the mainstream American culture. 
Considerable research has been devoted to the understanding of immigration, acculturation and 
adaptation of adults, but much less has addressed these phenomena among Haitian population in 
reference to the use of communication technologies to keep in touch with their loved ones overseas and 
being fully adapted to their host country at the same time, asserting both identities.  In other words, to 
what extend Haitians who wish to have contact with American culture, while maintaining their cultural 
attributes do so through the internet and telecommunication technologies.   
  
The objective of this study is to explore the correlation between cultural integration process and the level 
of internet and telephony technologies usage among Haitians living in the South Florida. The internet and 
telephones are a necessity becoming central for one’s knowledge of environment, for the retention of 
one’s social contacts but also for the organization of one’s’ life.  This is especially thru for immigrants who 
often rely on their new and old social networks in order to adjust to the host country. This study looks at 
five well understood measures or indicators of the acculturation process, namely language proficiency, 
language use, length of time in the host culture, age, and peer contact.  It also looks at the preferences of 
internet related tools to contact friends and relatives both in Haiti and USA by email, text messaging, and 
social sites.  

In our study, highly integrated Haitians immigrants are those that are younger, have lived here longer, are 
proficient in Creole and English, speak to friends and relatives in both languages, and spend free time 
with both Americans and other Haitians. 

1. INTRODUCTION 

Unlike early twentieth century immigrants who could not communicate directly homeward, or easily 
develop connections in the host country, global diaspora dwellers now have a plethora of technological 
choices.  With the advent of mobile telephony and Internet technologies to interconnect, share and 
communicate in virtual spaces, immigrants are finding easier to expand their neighborhood connections, 
while at the same time reaching out to those family members and friends who remain in the home 
country.  Time and geographical barriers are progressively fading, as access to people is just a click 
away. Indeed, the convenience, interactivity, flexibility and open-connectivity of these new medium create 
new avenues for enhancing the quality and quantity of communication.  

In this study, we report our findings and insights from an exploratory survey conducted among Haitians 
immigrants in the Southeast region of the United States – South Florida area, studying the relationship 
between the scope of their electronic communication, and their level of acculturation to the mainstream 
American culture. 
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2. PURPOSE OF THE STUDY:  

The objective of this study is to explore the correlation between cultural integration process and the level 
of internet and telephony technologies usage among Haitians living in the South Florida. The internet and 
telephones are a necessity becoming central for one’s knowledge of environment, for the retention of 
one’s social contacts but also for the organization of one’s’ life.  This is especially thru for immigrants who 
often rely on their new and old social networks in order to adjust to the host country. This study looks at 
five well understood measures or indicators of the acculturation process, namely language proficiency, 
language use, length of time in the host culture, age, and peer contact.  It also looks at the preferences of 
internet related tools to contact friends and relatives both in Haiti and USA by email, text messaging, and 
social sites.  

Considerable research has been devoted to the understanding of immigration, acculturation and 
adaptation of adults, but much less has addressed these phenomena among Haitian population in 
reference to the use of communication technologies to keep in touch with their loved ones overseas and 
being fully adapted to their host country at the same time, asserting both identities.  In other words, to 
what extend Haitians who wish to have contact with American culture, while maintaining their cultural 
attributes do so through the internet and telecommunication technologies.  

3. PROBLEM AND ITS BACKGROUND 

Research Question has two parts: 

1. Is there a significant relationship between duration of residence in the United States of 
Haitian immigrants and their usage of electronic communication with family and friends in the 
United States and Haiti?  

2. Does this relationship dependent upon age. 

Authors defined five hypothesis: 

Hypothesis 1 

There is a positive relationship between duration of residence in the United States and the degree 
of usage of electronic communications with family and friends in the United States.  

Hypothesis 2 

There is a negative relationship between duration of residence in the United States and the 
degree of usage of electronic communications with family and friends in Haiti.  

Hypothesis 3 

There is a positive relationship between age of residents in the United States and the degree of 
usage of electronic communications with family and friends in Haiti.  

Hypothesis 4 

There is a positive relationship between age of residents in the United States and the degree of 
usage of electronic communications with family and friends in Haiti.  

 

Hypothesis 5 

There is a positive relationship between age, duration and which electronic communication device is used 
to communicate with family and friends in the United States and Haiti. 
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Population: 

The population consisted of the Haitian immigrants in South Florida. Sampling method used use was 
convenience sampling. Sample consisted of the employees of South Florida universities that researchers 
had access to.  

4. Review of Literature 

Immigration is a world-wide trend, and in South Florida it is heavily influenced by Latinos and Caribbean 
immigrants, posing problems and opportunities for individuals and society as a whole.   The Haitian 
diaspora in the United States – the largest concentration in any single country of Haitians abroad -- is 
about 535,000 immigrants with more than 70% of them residing in Florida and New York (Terrazas, 
2010).   An outcome of immigration is the experience of acculturation by individuals and the emergence of 
culturally plural societies, where both immigrants and host country citizens can live together in a positive 
environment.  
 
Transnational migrants of today have significantly different experiences from those who migrated during 
the 21st century; many change countries more than once, driven by job, educational and lifestyle 
opportunities.  The importance of studying these new experiences and their meaning and implications 
cannot be overemphasized, as in the process of moving to a new host-culture involving behavioral, 
perceptual and attitudinal changes such as languages spoken, goods purchased, methods of 
communication, etc. In addition, migrants establish and maintain active and extensive social networks 
across shifting geo-political borders. These relationships tend to be sustained through regular contact by 
e-mail, chats, and telephone calls. 

 
Acculturation is the process by which individuals adapt to cultural and psychological changes (Berry, A 
Psychology of Immigration, 2001) (Elvia Y. Valencia, 2008). Cultural changes are those related to a 
group’ customs as well as its economic and political life.  Psychological changes are those linked to an 
individual’s attitude to the acculturation process, cultural identity, behaviors, wellbeing and social skills.    
 
Valeria and Johnson (2008) did an extensive analysis of the development of different acculturation 
theoretical models and measures over the past 2 decades in an effort to understand what happens to 
individuals who have lived in one culture and then try to adapt to a new culture. Their analysis of the 
literature has resulted in four major models, each one with their respective exponents and supporters:   
 
The unilinear model which assumes that the new immigrants would need to abandon their culture of 
origin in order to adapt to the new culture.  The acculturation of the foreign-born and their children to the 
host society, as well as their socioeconomic mobility over time, are key factors in the assimilation process 
(Iceland & Nelson, 2010). Gordon (1964) In countries, most immigrants tended to undergo a predictable 
process of identity loss or sacrifice followed by assimilation within their host countries, having left and cut 
off ties with their home countries behind for all practical purposes, as most immigrants never returned 
home. Today, with ongoing contact possible with the home country, this kind of closure and leaving 
behind does not occur and so the acculturation possibly takes longer, if it takes place at all. 
 
The bidimensional model which suggests that an individual can exhibit a high level of integration in both 
cultures; it is not essential for the individual to lose contact with one culture while adapting to another.  
Major proponents include Berry (2003) Berry et al, (2006), Ortiz (J. W. Berry., 2006) (Ramirez, 1984) 
 
The bilinear model, views the acculturation as a process in which changes occurs both within the culture 
of origin as well as within the host culture, emphasizing the mutual interchange that occurs, while the 
orthogonal model proposes that identification with any culture is independent of identification with any 
other culture.   Any combination or pattern of cultural identification is possible, thus, a person may exhibit 
a single cultural identity, a bicultural identity, etc. Oetting and Beauvais, 1990)  
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In this study we focus on the multicultural or bi-dimensional acculturation framework as examined by 
Berry (1980, 2003, 2006). In this framework two issues – degree of heritage preservation and degree of 
host-culture involvement -- are crossed creating a four section space within which individuals  may 
express how they are seeking to acculturate.  This process is referred to as acculturation attitudes. 
 
 
Considerable research has been devoted to the understanding of immigration, acculturation and 
adaptation of adults, but much less has addressed these phenomena among Haitian population in 
reference to use of communication technologies to keep in touch with their loved ones overseas and be 
integrated to their host country.   
 
The study was guided by two core questions First we want to explore how Haitians immigrants live in their 
host-cultural settings (i.e. American culture).  Here we want to gain insight into how Haitians acculturation 
attitude, cultural identity, language proficiency, peer contact, family values, stress level and perceived 
discrimination correspond to the bi-dimensional view, and to describe ways they  acculturate along 
demographic variables.  Second we want to explore the correlation between acculturation process and 
the level of internet and telephony technologies usage among Haitians living in the USA as they keep in 
touch with family and friends. 
 

 
Individuals’ link to their cultures of origin and to their receiving culture can be manifested in a number of 
ways, from dealing with preferences to the behavior they engage in.  Acculturation attitudes or 
preferences for involvement were assessed through 4 questions related to preferences for the language 
chosen to view websites.  For example “I prefer Creole websites serving Haitian users” or “I prefer 
websites in English serving all users”.  Two other questions examined the sense of belonging with either 
the American or Haitian way of life.  
 
“Assimilation is the way when there is little interest in cultural maintenance combined with a 
preference for interacting with the larger society.  Separation is the way when cultural 
maintenance is sought while avoiding involvement with others. Marginalisation exists when 
neither cultural maintenance nor interaction with others is sought.  Integration is present when 
both cultural maintenance and involvement with large society are sought”. (Barry et al, 2006). 
 
Cultural Identity, operationalized by ethnic affirmation was assessed by three questions “Our children 
should be taught about our history and culture so that they feel pride and know who they really are” and 
“we should adapt to American society in order to earn a living but stay together as a group to preserve 
our culture and way of life”, “Schools should help our children learn American ways of behavior and to 
become like American children in the neighborhood. ( Kalin and Berry , 1995)   asserts that how one 
thinks of oneself is also constructed along two dimensions: identification with one’s heritage or ethno 
cultural group and identification with a larger or dominant society.  
 
Language is examined through psychosocial domain by Valencia and Johnson, 2008, Berry et al 2006, 
thourgh language proficiency and by (bourhis, 1994) thourgh language knowledge.  Language proficiency 
inquired about persons’ abilities to understand, speak, read and write the ethnic language.  Proficiency of 
the national language was assessed with the same questions, but with respect to the national language.   
Language use refers to the extent to which individuals use either ethnic or national language when talking 
with their parents or their siblings and friends (Berry et al). 
 
Peer contact assesses the frequency of interaction with peers from one’s own ethnic group, or from the 
host culture group (Berry et al) Valencia and Johnson , 2008 assessed attitudes through the dimension of 
assessing attitude and behavior thought culture of origin and the host culture.   
 
Psychological Adaptation looks into life satisfaction, stress levels (jiali Yer), time living in the U.S.A, (tong) 
and preference for neighborhoods with a larger proportion of residents who are from one’s own culture.  
Questions such as “rate the level of stress in your life’ and “How happy are you living in the U.S.” were 
used.  
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Perceived Discrimination was assessed as perceived of feeling unacceptable because of one’s ethnicity.  
was measure with the question “ We will never have equal status with Americans; we will always be 
second class citizens.”  
 
Lee, Choi, Jim (2007) examined cultural profiles and post-adoption beliefs in the context of mobile 
Internet. They pointed out that the results of a large-scale online survey indicated that four cultural factors 
– uncertainty avoidance, individualism, contextuality and time perception have a significant influence on 
users’ post-adoption perceptions of mobile Internet services.  Ko, Roberts and Cho (2006) implied  that 
there are significant differences between high-context and low-context cultures with regard to consumer 
motivations and interactivity as they conducted research gathering data from both U.S. and South Korean 
participants.  
 

5. RESULTS 

Data collection involved completion of a structured questionnaire.  All participants were informed that 
participation was voluntary, and that all responses were anonymous. The questionnaire assessed a wide 
range of variables related to acculturation and adaptation.  Measure were either developed for the project 
or taken directly or with modifications from existing scales 

Descriptive statistics shows that the use of particular electronic communications by Haitian immigrants 
varied significantly depending on the type of communication device. For the sampled population of 103 
Haitian immigrants, the preferencesfor using of particular electronic modes of communication were 
evaluated using the data scored on the Likert Scale results for which “1” indicates highest preference and 
“5” the lowest preference.  One-tailed T-tests were used to judge statistically significant differences in 
mean Likert Scale scores at p=0.10.  

Cell phones either through voice communication (mean score of 1.81) or via text messaging (mean score 
of 1.97) were used to a significantly greater degree than all other communication modes. Social media 
such as Facebook (mean score of 2.76) and Twitter (2.87)were the next most frequently used 
communication modes. Sype (mean score of 3.29) and e-mail (mean score of 3.34) were used to a 
significantly less degree than the all other modes of electronic communication.  

We relied upon the data set for individuals between 15 and 35 years old to evaluate trends in the use and 
type of electronic communications with residence time in the United States. We chose this group in order 
to have a common age group with representatives in all residence categories. In particular, the most 
recently arrived immigrants (those that have been in the U.S. for less than 5 years) were all within this 
age range. This stratification of our data by age yielded 49 people.  

The results show that there were significant increases in use of certain types of communications with 
residence time in the Unites States. This positive relationship was seen for cell phones, twitter, and for 
the use of Skype.  

The results also show that there was a significant decrease in the use of electronic communications with 
family and friends in Haiti with increasing residence time for all modes of electronic communication.  

To further explore the possible influence of residence time on use of various modes of communication, 
we compared two groups within the 15-35 year old population. The first group was comprised of recent 
immigrants (less than 5 years in the U.S.) and the second group was comprised of longer-term residents 
(in the U.S. for 15 to 25 years). From the Likert Scale data, we derived average scores regarding usage 
of various electronic communication modes. We compared the groups using Student T-Test and chose a 
p Value of 0.1 for judging statistical significance (Table 2).  

The degree to which various modes of communication are used track with our earlier description. Cell 
phones (using voice or texting) were preferred over other communication modes.  
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Significant differences were observed between recent immigrants and those that have been here for over 
15 years. As Table 2 shows, longer-term residents made significantly greater use of cell phones for voice 
communications. They also used Twitter and Skype to a significantly greater degree than recent 
immigrants to communicate with friends in the United States. 

In comparison of recent immigrants and longer-term residents with respect to communicating to 
individuals in Haiti the results indicate that recent immigrants are communicating with friends and family in 
Haiti but to a less degree than they are within the United States. The results also show that longer-term 
residents have negligible electronic communication with individuals in Haiti. Taken together Tables 1, 2 
and 3 reveal a shift in the usage of electronic communications over time and a shift away from 
communications with friends and relatives in Haiti.  

Correlation analysis of overall age and duration of years in the USA supports the descriptive analysis 
findings.  

Duration of the stay in the USA has relatively strong(.234), statistically significant, positive correlation with 
usage of e-mail in the USA, and weak, statistically not significant, negative correlation with e-mail usage 
in Haiti . Also relationship between the duration of the stay in the USA and use of social networks in the 
USA and twitter social media preference to contact friends in Haiti has a weak negative correlation. 

Overall age of the participants had a relatively strong(.236), statistically significant correlation with the 
usage of  the e-mail to contact friends in the USA, as well as a negative strong (-.474, -.522, -.575) 
statistically significant correlation with usage of e-mail in Haiti, text preference to contact friends in Haiti by 
texting, and  usage of twitter social media preference to contact friends in Haiti. 

Results of the SPSS procedures are in the appendix B. 

 

6. DISCUSSION 

In this paper we use patterns of usage of electronic communications as one measure of acculturation for 
Haitian immigrants. We hypothesized that usage of various modes of communication would increase with 
increasing residence and that there would be a positive shift toward communication with friends and 
family in the United States and a decrease with such communications to family and friends in Haiti.  

Our results showed that cell phones were the most utilized form of electronic communication and that 
there was increase in cell phone usage for voice calling with residence duration in the United States. We 
did not see a similar trend for text messaging. In fact, text messaging was used to a great degree by 
newly arrived immigrants and was their primary form of electronic communication. The use of Twitter and 
Skype also increased with increasing residence duration, although these communication modes are 
utilized less frequently than cell phones.  

Communications with friends and family in Haiti declined significantly over time for almost all modes of 
electronic communications. For individuals who had been in the U.S. for more than 15 years, the use of 
electronic communications to correspond with friends and family in Haiti was negligible. 
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APPENDICES: 

APPENDIX A: 

Table 1. Relationship between duration of residence in the United States and the degree of usage of 
electronic communications for younger individuals (15 to 35 years old).Significance indicated with “**”. 

Communication medium Recent immigrants 
(<5 years in U.S.) 

Longer-term residents 
(>15 years in U.S.) 

P value 

Text messaging 1.38 1.85 0.15 
Mobil phone voice 2.08 1.2 0.0003 ** 
e-mail 2.85 2.9 0.91 
Social media 3.15 2.55 0.29 
Twitter 3.77 2.40 0.02 ** 
Skype 5.00 4.20 0.02 ** 
 

Table 2. Correlation between residence in U.S. and use of electronic communications to communicate 
with friends and family in the U.S. and Haiti. Sample size = 49; correlation coefficients of 0.276 and higher 
are statistically significant at p=0.05 for two-tailed comparisons and are marked with “**”. Positive 
correlation values indicate that usage increases with residency while negative values indicate a decrease 
in usage.  

Communication medium Communications to 
friends and family in 
U.S. 
 

Communications to 
friends and family in 
Haiti 

Text messaging 0.04 -0.53** 
Cell phone 0.30** -0.50** 
e-mail 0.06 -0.45** 
Social media (e.g., 
Facebook) 

0.22 -0.65** 

Twitter 0.38** -0.58** 
Skype 0.28** -0.29** 
 

Table 3.Relationship between duration of residents in the United States and the degree of usage of 
electronic communications with family or friends in Haiti.Significance indicated with “**”. 

Communication medium Recent immigrants 
(<5 years in U.S.) 

Longer-term residents 
(>15 years in U.S.) 

P value 

Text messaging 3.62 5 0.03 ** 
Mobil phone voice 3.77 5 0.0004 ** 
e-mail 3.92 5 0.03 ** 
Social media 3.15 5 0.0007 ** 
Twitter 3.62 5 0.004 ** 
Skype 4.85 5 0.17 
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APPENDIX B: 

H1: 
There is a positive relationship between duration of residence in the United States and the degree 

of usage of electronic communications with family and friends in the United States.  

Q3 – duration of residence in the USA, Q4 – age,  Q5 – e-mail usage in USA, Q7 – texting in the USA, 
Q9- access to social networks in the USA 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Q3 3.13 1.135 103 
Q5 3.34 1.718 103 
Q7 1.97 1.472 103 
Q9 2.87 1.851 103 
 
Correlations 
 Q3 Q5 Q7 Q9 

Q3 
Pearson Correlation 1 .234* .073 -.184 
Sig. (2-tailed)  .017 .466 .063 
N 103 103 103 103 

Q5 
Pearson Correlation .234* 1 .229* .208* 
Sig. (2-tailed) .017  .020 .035 
N 103 103 103 103 

Q7 
Pearson Correlation .073 .229* 1 .258** 
Sig. (2-tailed) .466 .020  .009 
N 103 103 103 103 

Q9 
Pearson Correlation -.184 .208* .258** 1 
Sig. (2-tailed) .063 .035 .009  
N 103 103 103 103 

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
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H2: 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Q3 3.13 1.135 103 
Q5 3.74 1.698 103 
Q8 3.73 1.579 103 
Q10 3.51 1.782 103 

 
 
Correlations 
 Q3 Q5 Q8 Q10 

Q3 
Pearson Correlation 1 -.130 .173 -.032 
Sig. (2-tailed)  .190 .081 .745 
N 103 103 103 103 

Q5 
Pearson Correlation -.130 1 .577** .690** 
Sig. (2-tailed) .190  .000 .000 
N 103 103 103 103 

Q8 
Pearson Correlation .173 .577** 1 .754** 
Sig. (2-tailed) .081 .000  .000 
N 103 103 103 103 

Q10 
Pearson Correlation -.032 .690** .754** 1 
Sig. (2-tailed) .745 .000 .000  
N 103 103 103 103 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
H3: 

 
Descriptive Statistics 
 Mean Std. Deviation N 
Q4 2.67 1.464 101 
Q5 3.34 1.718 103 
Q7 1.97 1.472 103 
Q9 2.87 1.851 103 

 
 
Correlations 
 Q4 Q5 Q7 Q9 

Q4 
Pearson Correlation 1 .236* .100 -.129 
Sig. (2-tailed)  .018 .319 .198 
N 101 101 101 101 

Q5 
Pearson Correlation .236* 1 .229* .208* 
Sig. (2-tailed) .018  .020 .035 
N 101 103 103 103 

Q7 
Pearson Correlation .100 .229* 1 .258** 
Sig. (2-tailed) .319 .020  .009 
N 101 103 103 103 

Q9 
Pearson Correlation -.129 .208* .258** 1 
Sig. (2-tailed) .198 .035 .009  
N 101 103 103 103 

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Correlations 
 Q4 Q5 Q7 Q9 

Q4 
Pearson Correlation 1 .236* .100 -.129 
Sig. (2-tailed)  .018 .319 .198 
N 101 101 101 101 

Q5 
Pearson Correlation .236* 1 .229* .208* 
Sig. (2-tailed) .018  .020 .035 
N 101 103 103 103 

Q7 
Pearson Correlation .100 .229* 1 .258** 
Sig. (2-tailed) .319 .020  .009 
N 101 103 103 103 

Q9 
Pearson Correlation -.129 .208* .258** 1 
Sig. (2-tailed) .198 .035 .009  
N 101 103 103 103 

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
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H4: 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Q4 2.67 1.464 101 
Q5 3.74 1.698 103 
Q8 3.73 1.579 103 
Q10 3.51 1.782 103 

 
 
Correlations 
 Q4 Q5 Q8 Q10 

Q4 
Pearson Correlation 1 -.474** -.522** -.575** 
Sig. (2-tailed)  .000 .000 .000 
N 101 101 101 101 

Q5 
Pearson Correlation -.474** 1 .577** .690** 
Sig. (2-tailed) .000  .000 .000 
N 101 103 103 103 

Q8 
Pearson Correlation -.522** .577** 1 .754** 
Sig. (2-tailed) .000 .000  .000 
N 101 103 103 103 

Q10 
Pearson Correlation -.575** .690** .754** 1 
Sig. (2-tailed) .000 .000 .000  
N 101 103 103 103 

**. Correlation is significant at the 0.01 level (2-tailed). 
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H5: 
Descriptive Statistics 
 Mean Std. Deviation N 
Q3 3.13 1.135 103 
Q4 2.67 1.464 101 
Q5 3.34 1.718 103 
Q5 3.74 1.698 103 
Q7 1.97 1.472 103 
Q8 3.73 1.579 103 
Q9 2.87 1.851 103 
Q10 3.51 1.782 103 
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 THE INVESTMENT RETURNS OF INTERNATIONAL ENTREPRENEURS 
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ABSTRACT 

We analyze the performance of entrepreneur-managed companies in international markets using monthly 
stock returns over the time period January 2, 2005 through January 31, 2011. For the firms that fit this 
category, with a minimum market capitalization of USD 200 million, as a portfolio earned 12.59 percent 
per annum for the entire time period. This compares to 4.46, 3.03, 1.63, and 0.98 percent for the 
benchmarks MSCI World Index, Russell 2000, Russell 3000 and Standard and Poor’s 500 Price Index 
respectively. 

Keywords: Entrepreneur, Family Control, Founder, International Investments 

1. INTRODUCTION 

There is evidence assembling in the finance literature which finds an association between the equity 
return performance of firms and family ownership and management. This paper examines this relation for 
entrepreneurial-led corporations in the international markets. 

2. LITERATURE REVIEW 

Villalonga and Amit (2005), and Barontini and Caprio (2006) provide empirical data to support premium 
returns for firms run by the founder chief executive officer (CEO) rather than by second generation CEOs. 
On the other hand, McConaughy, Walker, Henderson, and Mishra (1998), Fahhenbrach (2003) and 
Livingston (2007) discovered better stock returns for corporations operated by descendants versus the 
founder. Moreover, Smith and Amoako-Adu (1999) indicate that nepotism is to the detriment of 
performance. 

Comparing the stock returns of founder-CEO operated companies to that of non-founder CEO 
organizations McVey and Draho (2005), and Cox and Shulman (2008, 2009a) presented evidence of 
greater achievement by founder-CEOs. In contrast, Himmelberg, Hubbard and Palia (1999), Jayaraman, 
Khorana, Nellin and Covin (2000) and Demsetz and Villalonga (2001) demonstrate that founder-CEOs do 
not outperform nonfounder-CEOs. More specifically, Cox and Shulman (2009b, 2010a, 2010b, 2011) 
provide statistical support for superior returns for founder-CEO operated firms in real estate investment 
trusts as well as the information technology industry and Canadian domiciled entrepreneurs. 

Why do family controlled firms accomplish better investment results?  Wang (2006) posits the alignment 
effect whereby focalized family ownership enables family members to maintain a long-run connection in 
the entity and have incentive to perpetuate the reputation of the family name engendering continuing 
employee loyalty.  Chen and Lee (2008) showed that family-owned ventures had higher asset returns as 
opposed to non-family owned firms as well as a negative relation between employee remuneration and 
family ownership. 

3. HYPOTHESIZED MODEL 

What, specifically, do the original owner and manager of the business possess to beat non-owner-
manager firms and comparative stock market indexes?  The founder’s managerial expertise raised the 
firm from a start-up, to an initial public offering (IPO), listed the stock on an exchange, and grown the size 
to a large capitalization.  Using methodology similar to Cox and Shulman (2010a), entrepreneur-led 
companies from emerging markets in undeveloped countries are selected that possess the following 
financial characteristics: (1) high ownership stake of top five stockholders, (2) high return on invested 
capital, (3) high sustainable growth, (4) low selling, general and administrative expense, (5) low financial 
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leverage, (6) low dividend payout ratio, (7) low executive turnover and (8) executive compensation with 
stock option plans. 

Thus, our hypothesis is: 

Ho: International Entrepreneur-Controlled Firms Exceed Stock Market Benchmark and Risk–Adjusted 
Returns   

4. DATA AND METHODOLOGY 

The time period for the study is from January 2, 2005 to January 31, 2011 which includes both bear and 
bull markets.  The financial characteristics for 2, 3, 4, 5, and 6 are gathered from Compustat. The 
Securities Exchange Commission (SEC) Edgar database is accessed for corporate filings on 
characteristics 1 and 7.  ExecuComp is used for characteristic 8.  The performance metric of monthly 
stock returns are collected primarily from the Center for Research in Security Prices (CRSP) with missing 
returns completed with data from Capital IQ.  For a stock to be included in the international entrepreneur 
portfolio the stock must have a minimum market capitalization of $200 million.  Returns were calculated 
on an equal weight average basis in U.S. dollars. 

Benchmarks were selected to compare to the International Entrepreneur Fund from the perspective of: (1) 
a world investor using the MSCI World Index – Gross, (2) American small stock investor represented by 
the Russell 2000 Index, (3) American midcap investors benchmarked to the Russell 3000 Index, and (4) 
American large cap blue chip investors utilizing the Standard and Poor’s (S & P) 500 Price Index.  In 
addition to the average return a number of other metrics are computed to diagnose the robustness of the 
results. 

The Value Added Monthly Index (VAMI) shows the growth of a hypothetical $1000 investment and is 
computed as: Current VAMI = Previous VAMI x (1 + r), where r is the current rate of return in decimal 
form. 

The standard deviation of the monthly returns is provided as one of the measures of risk taking the sum 
of the squared deviations between the returns and the average divided by the number of months (time) 
less one.  

The Sharpe ratio (SR) is a risk-adjusted measure as shown in the following formula: 

SR ൌ ൫r୮ഥ െ r୤൯/ߜ௣ 

where     r̅୮ = average portfolio return 

    r୤	ୀ	riskfree	rate	        

    ௣ߜ ൌ portfolio	standard	deviation	
 

The kurtosis is the fourth moment around the mean whereas the standard deviation is the second 
(squared) moment.  The kurtosis represents the thickness of the tails in the return distribution.  High (low) 
kurtosis translates to thick (thin) tails and is a favorable (unfavorable) investment attribute. 

Skewness is the third moment around the mean similarly calculated as the standard deviation but to the 
cubed (3rd) power.  A positive skewness is preferred as it indicates more positive outliers. 

The maximum drawdown represents the losses associated with the most extreme bear period.  The 
maximum drawdown percentage expresses the maximum drawdown as a percentage. The maximum 
drawdown length is the amount of time it took to incur the heaviest losses.  The maximum drawdown 
recovery length measures the amount of time to gain back the heaviest losses.  The maximum drawdown 
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peak date is when the portfolio was at its highest value before experiencing its biggest decline.  The 
maximum drawdown valley date is the point in time when the fund value had suffered its biggest descent. 

The Sortino Ratio is a downside risk measure, similar to the Sharpe Ratio, measuring the standard 
deviation when the investment falls.  It is computed as: 

Sortino Ratio = 
୰౦തതതି୰౜
ఋ೏

 

where ߜௗ	is the standard deviation of negative asset returns. 

Investors prefer lower volatility on the downside and prefer higher volatility when the investment rises. 

Jensen’s alpha ∝୮ is calculated as: 

∝୮ൌ r̅୮ െ ൣr୤ ൅	β୮ሺr̅୫ െ r୤ሻ൧         

where β୮	is the beta of the portfolio p and r̅୫ is the expected return of the market.  Beta is the sensitivity 
of an investment to the return of the market.  This is computed by dividing the covariance (of the 
investment with the market) by the variance of the market. The covariance is the correlation of the 
investment (i) to the market (m) multiplied by the standard deviations of i and m. 

The information ratio (IR) is 

IR = ሺR୮ െ R୤	ሻ/S୮ି୧ 

where S୮ି୧	is the tracking error. 

The tracking error is the standard deviation of the difference between returns of the portfolio (p) and the 
returns of the index (i).  The numerator of the IR examines the excess returns of the portfolio net of the 
portfolio index or benchmark.  Thus, the numerator of the information ratio is the active premium.  The 
tracking error will be positive when the fund manager outperforms the benchmark. 

The market capture ratio (MCR) is  

MCR = (Manager’s Return)/(Index Return) x (100) 

If MCR is positive (negative) it is up (down). 

5. RESULTS 

Across the entire period of the study the VAMI (starting with $1,000 of capital) of the international 
entrepreneur portfolio was approximately $2,500 considerably more than the MSCI World Index, Russell 
2000 Index, Russell 3000 Index and S&P’s 500 Price Index all of which had a VAMI slightly above 
$1,000.  Moreover, viewing the annualized rates of returns in percentage in Table 1 the international 
entrepreneur portfolio far exceeded, at 12.5 percent, all the other benchmarks with the MSCI World Index 
ranked second returning 2.56 and the least ranked S&P’s 500 Price Index making only 0.98.  Trailing 
period returns of the last 1, 2, 3, and 5 years are reported and in each time frame except the last 1 year 
the international entrepreneur fund beat all 4 stock market benchmarks. In the last year of the study the 
international entrepreneur portfolio underperformed the other benchmarks earning 7.62 percent. 

Table 2 shows the annual percentage returns for each year from 2005 to 2010. The best year for 
international entrepreneurs was 2009 with a percentage return of 82.56 and the worst was 2008 with a 
negative return of 50.10.  The international entrepreneur portfolio outperformed all 4 stock indexes in 4 
out of the 6 years. 
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Risk measures and risk-adjusted performance is shown in Table 3.  The annualized standard deviation of 
international entrepreneurs is considerably higher at 25.58 percent whereas the stock indexes range from 
16.46 to 21.65 percent.  Moreover, the kurtosis of international entrepreneurs at 3.78 is higher than the 4 
stock indexes which range from 1.03 to 2.23.  All the 4 benchmarks (from -0.62 to -0.94) and the 
international entrepreneurs (at -0.86) have negative skewness. 

Risk-adjusted returns demonstrate superior performance by the international entrepreneur portfolio with a 
Sharpe Ratio of 0.41 and Sortino Ratio of 0.13.  The Russell 3000 Index and Standard and Poor’s 500 
Price Index had negative Sharpe Ratios whereas the MSCI World Index and Russell 2000 were 0.06 and 
0.02 respectively.  All 4 stock index benchmarks had negative Sortino Ratios. These results provide 
empirical evidence supporting the hypothesis that international entrepreneurs outperform the stock 
market benchmarks. 

Maximum drawdown metrics are displayed in Table 4.  The maximum drawdown percentage is the worse 
for the international entrepreneur portfolio at negative 57.40 percent but the other drawdown percentages 
are close ranging from -52.56 to -54.08 percent.  The maximum drawdown length is comparable for 
international entrepreneurs at 14 months versus the longest period of 21 months for the Russell 2000 
Index. The fund comprised of international entrepreneurs and all 4 stock indexes have yet to fully recover 
as noted by the remark of not yet in Table 4. 

Using the MSCI World Index – Gross as the measure of the market return over the time period of the 
study the capital asset pricing model is employed.  When the regression is run the output, as presented in 
Table 5, shows the international entrepreneur portfolio has a much greater level of market risk with a beta 
of 1.29.  The correlation coefficient between the international entrepreneur portfolio and the MSCI World 
Index market benchmark is 0.90 indicating some diversification benefit.  Moreover, Jensen’s alpha is a 
positive 7.80 percent on an annualized basis. This far exceeds the -1.08, -2.43 and 2.97 percent for the 
stock indexes of Russell 2000, Russell 3000 and S&P’s 500 respectively.  By definition the alpha of MSCI 
World Index is zero.  Furthermore, the active premium for international entrepreneurs is 8.13 percent 
whereas the MSCI World Index is zero and in stark contrast the 3 remaining stock indexes have negative 
active premiums.  In addition, the IR is positive 0.65 for international entrepreneurs relative to the 3 stock 
indexes having negative IRs with MSCI having by definition (as the benchmark) a zero IR.  Due to the 
high standard deviation the tracking error of emerging market entrepreneurs is high at 12.44 percent.  
This is relative to an unusually high tracking error of 10.09 percent for the Russell 2000 Index and 4.50 
and 4.48 for the Russell 3000 Index and S&P’s 500 Price Index respectively.  Again, by definition the 
tracking error of the benchmark is zero. 

The down capture ratios for all 5 investments are similar with international entrepreneurs comparable at 
103.19 percent. Nevertheless, the up capture ratio shows international entrepreneurs with an extremely 
high 191.54 percent which dwarfs the runner up MSCI World Index at 100 percent and even more so than 
the S&P’s 500 Price Index at 71.3 percent. 

6. CONCLUSIONS 

In the chase for stocks with superior performance this study clearly demonstrates the case for a portfolio 
of international entrepreneurs.  When compared to several stock market indexes a portfolio comprised of 
international entrepreneurs outperform by a striking amount against these benchmarks. Also, the higher 
returns are generated in for a time period that included both bull and bear markets. While the standard 
deviation risk is higher as well as beta risk the returns on a risk-adjusted basis are higher. These robust 
results support an investment strategy that includes owning international entrepreneurs. 
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Table 1 
ANNUALIZED RETURNS IN PERCENT 

 

 
Last 1 
Year 

Last 2 
Years 

Last 3 
Years 

Last 5 
Years 

ROR 
Last 6 
Years 

International 
Entrepreneurs 10.55 45.34 3.53 8.82 12.59 
MSCI World 
Index – Gross 19.83 28.32 -0.99 2.56 4.46 
Russell 2000 
Index 29.77 32.72 3.08 1.28 3.03 
Russell 3000 
Index 21.65 26.75 -1.34 0.49 1.63 
S&P 500 Price 
Index 19.76 24.79 -2.29 0.09 0.98 

   

                                   Table 2 
CALENDAR YEAR RETURNS IN PERCENT (2005 – 2010) 

 
 2010 2009 2008 2007 2006 2005 

International 
Entrepreneurs 7.62 82.56 -50.10 22.95 35.78 23.75 
MSCI World 
Index – Gross 12.34 30.79 -40.33 9.57 20.65 10.02 
Russell 2000 
Index 25.31 25.21 -34.80 -2.75 17.00 3.32 
Russell 3000 
Index 14.75 25.46 -38.70 3.29 13.66 4.28 
S&P 500 Price 
Index 12.78 23.45 -38.49 3.53 13.62 3.00 

 
 
 
                              Table 3 

ANNUALIZED RISK (JANUARY 2, 2005 – DECEMBER 31, 2010) 
 

 
Standard 

Deviation % 
Sharpe Ratio  Sortino Ratio  Kurtosis Skewness 

International 
Entrepreneurs 25.58 0.41 0.13 3.78 -0.86
MSCI World 
Index – Gross 17.87 0.06 -0.36 2.23 -0.94
Russell 2000 
Index 21.65 0.02 -0.38 1.03 -0.62
Russell 3000 
Index 17.06 -0.11 -0.56 1.80 -0.90
S&P 500 Price 
Index 16.46 -0.15 -0.62 1.67 -0.88
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                              Table 4 
MAXIMUM DRAWDOWNS (JANUARY 2005 – DECEMBER 2010) 

 

 
Max 

Drawdown 
% 

Max 
Drawdown 

Length 
In Months 

Max 
Drawdown 
Recovery 

Length 
In Months 

Max 
Drawdown 
Peak Date 

M/D/Y 

Max 
Drawdown 
Valley Date 

M/D/Y 

International 
Entrepreneurs -57.40 16

 
 

Not Yet 10/31/2007 2/28/2009
MSCI World 
Index – Gross -53.65 16 Not Yet 10/31/2007 2/28/2009
Russell 2000 
Index -54.08 21 Not Yet 5/31/2007 2/28/2009
Russell 3000 
Index -52.69 16 Not Yet 10/31/2007 2/28/2009
S&P 500 Price 
Index -52.56 16 Not Yet 10/31/2007 2/28/2009
 

                                            Table 5 
Additional Performance Metrics (2005 – 2010) 

 
Alpha 

% 
Beta 

Correla
-tion 

R 
Squared 

Active 
Premium 

% 

Infor-
mation 
Ratio 

Tracking 
Error 

% 

Down 
Capture 

Ratio 
% 

Up 
Capture 

Ratio 
% 

International 
Entrepreneurs 7.80 1.29 0.90 0.82 8.13 0.65 12.44 103.19 

 
191.54 

MSCI  World 
Index – Gross 0 1.00 1.00 1.00 0.00  0 0.00  100 100 
Russell 2000 
Index -1.08 1.06 1.07 0.79 -1.43 -0.14 10.09 107.5 117.9 
Russell 3000 
Index -2.43 0.98 0.93 0.94 -2.84 -0.63 4.50 99.6 79.2 
S&P 500 Price 
Index -2.97 0.95 0.97 0.94 -3.48 -0.77 4.48 98.0 71.3 
 

REFERENCES: 

Anderson, R. and D.M. Reeb, “Founding Family Ownership and Firm Performance: Evidence from the 
S&P 500”, Journal of Finance, Vol. 68, 2003, 1301-1329.  
 
Barontini, R. and L.Caprio, “The Effect of family control on firm value and performance: evidence from 
Continental Europe”, European Financial Management, Vol. 12, 2006, 689-723. 
 
Burkart, M. F. Panunzi and A. Shleifer, “Family Firms”, Journal of Finance, Vol. 58, 2003, 2167-2202. 
 
Chen, M. and K. Lee, “Compensation, corporate governance and owner shareholders: theory and 
evidence from family ownership”, International Research Journal of Finance and Economics, Vol. 22, 
2008, 144-161. 
 
Claessens, S., S. Djankov and L. Lang, “The Separation of Ownership and Control in East Asian 
Corporations”, Journal of Financial Economics, Vol. 58, 2000, 81-112. 
 

                   JOURNAL OF INTERNATIONAL MANAGEMENT STUDIES, Volume 12, Number 3, 2012                105



Cox, R.A.K. and J.M. Shulman, “The Stock Performance of Founder-CEO Firms”, Indian Journal of 
Economics and Business, Special Issue, 2008, 43-151. 
 
Cox, R. A. K. and J. M. Shulman, “Stock Performance of Entrepreneurial Companies”, Global Business 
Trends: Contemporary Readings , 2009, 48-53. 
 
Cox, R. A. K. and J. M. Shulman, “The Performance of Founder-Controlled Publicly Traded Real Estate 
Companies in Bull and Bear Markets”, Indian Journal of Economics and Business , 2009, Vol. 8, 1-7.  
 
Cox, R.A.K. and J.M. Shulman, “Founding Family Controlled Firms’ Equity Performance: The Information 
Technology Industry 1994-2008”, International Journal of Business Research, Vol. 10, 2010, 134-141. 
 
Cox, R.A.K. and J.M. Shulman, “Do Real Estate Investment Trust Founders  Perform Better?”, Journal of 
International Finance and Economics, Vol. 10, 2010, 53-62. 
 
Cox, R. A. K. and J. M. Shulman, “Are Canadian Entrepreneur-led Companies Better?”,  Journal of 
International Finance Studies , Vol. 11, 2011, 62-69.  
 
Demsetz, H. and B. Villalonga, “Ownership Structure and Corporate Performance”, Journal of Corporate 
Finance, Vol. 7, 2001, 209-233.  
 
Fahlenbrach, R. “Founder-CEOs, Investment Decisions, and Stock Market Performance”, Journal of 
Financial and Quantitative Analysis, Vol. 44, 2009, 439-466. 
 
Gomez-Mejia, L., M. Larraza-Kintana and M. Makri, “The determinants of executive compensation in 
family-controlled public corporation”, Academy of Management Journal, Vol. 46, 2003, 226-237. 
 
Himmelberg, P., R.G. Hubbard and D. Palia, “Understanding the Determinants of Managerial Ownership 
and the Link between Ownership and Performance”, Journal of Financial Economics, Vol. 53, 1999, 353-
384. 
 
Jayaraman, N., A. Khorana, E. Nellin and J. Covin, “CEO founder status and firm financial performance”, 
Strategic Management Journal, Vol. 21, 2000, 1215-1224. 
 
La Porta, R., F. Lopez De Silanes and A. Shleifer, “Corporate Ownership around the World”, Journal of 
Finance, Vol. 54, 1999, 471-517. 
 
Livingston, L., “Control sales in family firms”, Family Business Review, Vol. 20, 2007, 49-64 
 
McConaughy, D.L., M.C. Walker, G. Henderson, Jr. and C.S. Mishra, “Founding family controlled firms: 
Efficiency and Value”, Review of Financial Economics, Vol. 7, 1998, 1-19. 
 
McVey, H. and J. Draho, “U.S. family-run companies- they may be better than you think”, Journal of 
Applied corporate Finance, Vol. 17, 2005, 134-143. 
 
Miller, D. and I. Le Breton-Miller, “Family governance and firm performance: agency, stewardship, and 
capabilities”, Family Business Review, Vol. 19, 2006, 73-87. 
 
Oswald, S., L. Muse and M. Rutherford, “The influence of large stake family control on performance: is it 
agency or entrenchment?”, Journal of Small Business Management, Vol. 47, 2009, 116-135. 
 
Perez-Gonzalez, F., “Inherited control and firm performance”, American Economic Review, Vol. 96, 2006, 
1559-1588. 
 
Renee, A., A. Heitor and F. Daniel, “Understanding the relationship between founder-CEOs and firm 
performance”, Journal of Empirical Finance, Vol. 16, 2009, 136-150. 

                   JOURNAL OF INTERNATIONAL MANAGEMENT STUDIES, Volume 12, Number 3, 2012                106



 
Rutherford, M., D. Karatko and D. Holt, “Examining the link between familiness and performance: can the 
F-PEC untangle the family business theory jungle?, Entrepreneurship Theory and Practice, Vol. 32, 2008, 
1089-1109. 
 
Shulman, J.M., “Are Entrepreneur-Led Companies Better? Evidence from Publicly Traded vs. Companies: 
1998-2009”, Forthcoming Journal of Risk and Financial Management, 2010. 
 
Smith, B.F. and B. Amoako-Adu, “Management Succession and Financial Performance of Family 
Controlled Firms”, Journal of Corporate Finance, Vol. 5, 1999, 341-368. 
 
Villalonga, B. and R. Amit, “How do Family Ownership, Control and Management Affect Firm Value?”, 
Journal of Financial Economics, Vol. 80, 2005, 385-417. 
 
Wang, D., “Founding family ownership and earnings quality”, Journal of Accounting Research, Vol. 44, 
2006, 619.656. 
 
 
 
AUTHOR PROFILES: 

Dr. Raymond A.K. Cox earned his Ph. D. in Finance from Michigan State University in 1986 and is a 
CFA. He is currently MBA Director and Professor of Finance at the University of Northern British 
Columbia, Prince George, British Columbia, Canada and is editor of the Journal of Risk and Financial 
Management. 

Dr. Joel M. Shulman has a Ph. D. in Finance from Michigan State University and is a CFA charterholder. 
He also has an MPA from the Harvard Kennedy School of Government. He is Associate Professor of 
Entrepreneurship at Babson College, Babson Park, Massachusetts, U.S.A. and is the portfolio fund 
manager at EntrepreneurShares (publicly traded mutual fund) and developer of entrepreneur-based stock 
indexes listed in Bloomberg. 

                                                            
i The author gratefully acknowledges Babson’s Faculty Research Fund for partial support of this research 

                   JOURNAL OF INTERNATIONAL MANAGEMENT STUDIES, Volume 12, Number 3, 2012                107



   

  
 

AN APPLICATION OF ISM: CASE OF BEE-NABL ACCREDITED CHECK TESTING LABORATORIES 
UNDER STANDARDS AND LABELING PROGRAMME IN INDIA 

 
Vivek Soni, Department of Management Studies, IIT Delhi, India 

Surya Prakash Singh, Department of Management Studies, IIT Delhi, India 
Devinder Kumar Banwet, Department of Management Studies, IIT Delhi, India 

ABSTRACT 

India first adopted minimum energy performance standards (MEPS) in the year 2006. Today, there are 
standards for a wide range of domestic, commercial and selected industrial products. Concerning about 
the integrity of the energy information labeling and MEPS, Bureau of Energy Efficiency (BEE) has 
launched check testing scheme and started to conduct check testing of these products for compliance of 
standards at the laboratories in India. These labs have been technically competent and accredited by 
National Accreditation for Testing and Calibration Laboratories (NABL). Government of India has 
authorized NABL as the sole accreditation body for Testing and Calibration Laboratories. This paper 
presents the application of Interpretive Structural Modeling (ISM) as a potential decision making tool for 
identify the knowledge management variables affecting the check testing scheme. The objective of 
applying the ISM in the area of check testing covered under Standards and Labeling (S&L) Progarmme to 
analyze the driving power and dependence powers of the variables using MIC MAC analysis based on 
their nature and characteristics. The MIC MAC analysis has strong influence in clustering the variables for 
further application to assess the performance of the check testing labs in India. 

Keywords: Interpretive Structural Modeling (ISM), Minimum Energy Performance Standards (MEPS), 
Bureau of Energy Efficiency (BEE), National Accreditation for Testing and Calibration Laboratories 
(NABL), Check Testing Scheme. 

1. INTRODUCTION 
 
First proposed by J. Warfield (Warfield, 1997) Interpretive Structural Modeling (ISM) is a computer 
assisted learning course that enables individuals or groups to build up a map of the complex relationships 
between the many elements involved in a complex circumstances. ISM is often used to provide 
fundamental understanding of complex situations, as well as to put together a course of action for solving 
a problem. The objective of the paper is to introduce the application of ISM in the Standards and Labeling 
(S&L) Programme involving the check testing. This paper briefly review the origin and structure of S&L 
Programme, adopted energy standards, involved check testing laboratories and demonstrate ISM 
application for indentify the variables based on their basic nature and scenery. Further these variables are 
more important to assessing the performance of the check test laboratories using the tool like Analytical 
Hierarchy Process (AHP). 
 

2. LITERATURE REVIEW  
 
Energy efficiency standards and labels for appliances, equipments, and lighting products are an 
especially cost-effective policy for conserving energy. They fit well with most other energy policies and 
can play a role as the backbone of all countries’ energy policy portfolios. These labels can force a shift to 
energy efficient technology and dramatically improve national energy efficiency. Energy-standards are 
procedures and regulations that prescribe limits on the energy consumption (or minimum levels of the 
energy efficiency) of manufactured products. These measurements are based on prescribed test 
procedures that ensure accurate and consistent estimates of the energy performance. A significant 
benefit of energy labeling includes: 

a) Reducing capital investment in energy supply infrastructure 
b) Enhancing national economic efficiency by reducing energy bills 
c) Enhancing consumer welfare, they provide consumers with data on how to make informed 

choices and encourage selection of the most efficient and suitable product available 
d) Strengthening competitive markets, meeting climate change goals and averting urban pollution 
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2.1 Standards and Labeling Programme: An overview 
The Collaborative Labeling and Appliance Standards Program (CLASP) is an international nonprofit 
organization that works to reduce the environmental impacts of energy-using products as the primary 
resource for appliance energy efficiency standards and labeling (S&L) worldwide. CLASP's projects result 
in major improvements in the energy efficiency of appliances, lighting, and equipment; enhanced 
institutional capacity to develop energy efficiency S&L policies and programs at local, regional, and 
international levels; considerable reductions in electricity consumption; and significant abatement of 
greenhouse gas emissions. CLASP has provided S&L technical assistance with national implementation 
to over 50 countries.  Since 1999, CLASP has assisted with the implementation of 24 standards and/or 
labels.  These efforts alone will save over 115 terawatt hours (TWh) of electricity and 30 mega tones of 
CO2 (MtCO2) annually by 2020 and have avoided the construction of the equivalent of 38,750-MW coal-
fired power plants. For the past decade, CLASP has supported the development and implementation of 
appliance standards and labeling programs in India through the provision of technical assistance to the 
Bureau of Energy Efficiency (BEE). With ongoing support from CLASP, BEE’s S&L program resulted in 
electricity savings of 4,350 million kWh, equivalent to 2,179 MW of avoided capacity generation, in the 
year 2009-2010 alone.(Source:www.clasponline.org) 
 
Keeping in mind the objectives set under the international negotiations to Climate Change, India has 
launched, the National Action Plan on Climate Change in June 2008, which outlines eight mission 
including National Mission on Enhanced Energy Efficiency (NMEEE). The role of NMEEE is to motivate 
the energy efficient appliances in designated sectors through innovative measures by making the eco 
friendly products.  The NMEEE initiative includes the vital activities of S&L Programme.  In the year 2002, 
the Government of India passed an Energy Conservation Act by creating the Bureau of Energy Efficiency 
(BEE) under the Ministry of Power (MOP), and directing it to collaborate with the Bureau of Indian 
Standards (BIS) in energy efficiency and S&L development. BEE has launched S&L Scheme (a scheme 
for energy efficiency labeling) in the year 2006 for the initial products like Refrigerators and Air 
conditioners. Under S&L scheme, BEE launched a voluntary comparative type label, which has grown 
over thirteen products including commercial products like distribution transformers in electrical utility. 
Further, in 2009, BEE has started a mandatory energy information label which was initially covered four 
products viz. Air Conditioners, Household Refrigerator (Frost Free Type, Direct Cool Type) and Tubular 
Fluorescent Lamps (TFLs). The S&L Programme has had an important impact in reducing the energy 
consumption of appliances in the country (Source: www.beeindia.in, http://india.gov.in, Scheme for 
energy efficiency labeling 2006)  
 
2.2 Check testing and BEE-NABL accredited laboratories: An overview 
The check testing is meant for ensuring the standards and performance parameters of the BEE star 
labeled products covered under S& L Scheme. In addition to it, BEE conducts a national “check testing” 
program to provide the community and stakeholders with data on accuracy of the energy labeling scheme 
and compliance by suppliers. It is the quality assurance element that ensures that the labeling and MEPS 
scheme maintains high levels of credibility both with consumers and manufacturers. Appliances are 
purchased from retail outlets and tested in empanelled test laboratories to verify the claims associated 
with the energy label for eleven equipments/ appliances. (Check testing scheme 2006, Amendments 
2010). 
 
National Accreditation Board for Testing & Calibration Laboratories (NABL) has been established with the 
objective to provide Government, Industry Associations and Industry in general with a scheme for third-
party assessment of the quality and technical competence of testing and calibration laboratories. 
Government of India has authorized NABL as the sole accreditation body for Testing and Calibration 
Laboratories. In order to achieve this objective, NABL provides laboratory accreditation services to 
laboratories that are performing tests/calibrations in accordance with ISO/IEC 17025:2005 and ISO 
15189:2007 for medical laboratories. (Source: http://www.nabl-india.org,) 
 
The manufacturers of products are empowered to test their appliances and affix labels based on the 
agreed categorical star-rating plan in the prescribed label format. BEE verifies the veracity of the labels 
and their levels through check testing and challenge testing in assigned NABL accredited laboratories. If 
the test results are not consistent with the declared star rating on the label, BEE informs the concerned 
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manufacturer. The manufacturer has an option to go in for a second verification testing. In this case, the 
sample size is twice the number of the first test and all the samples should pass the test. Till today, BEE 
has extended the scope of mandatory labeling (from January 2010) for Frost Free Refrigerator, Direct 
Cool Refrigerator, Room Air Conditioner and Tubular Fluorescent Lamp. The table 1 describes the details 
of adopted standards for these products. 
  

Table 1: Adopted Standards for Energy Labeling  
BEE Labeled Products Applicable standards  

Frost Free (No-Frost) Refrigerator 
Indian Standards: 15750:2006 and AS/NZS 

4474.1:1997 

Direct Cool Refrigerator Australian / Newzeland Standards 4474.1:1997 

Air conditioners 
Indian Standards1391 Part 1 and Part 2 with all 

amendments. 
 
The following tests in the table 2 have been recommended to compliance with its standards as shown in 
the table 1. (Sources: Technical schedules to the energy labeling scheme 2006)  
 

Table 2: Recommended Test for Energy Labeled Products  
Product type Name of the test 

Refrigerators 
(Both frost free and direct cool type) 

1. Energy Consumption Test 
2. Volume Measurement Test 
3. Pull Down Test (Operating Temperature 

Performance Tests) 
Air Conditioners  

(Up to rated cooling capacity of 11 Kw) 
1. Energy Consumption Test 
2. Cooling Capacity Test 

 
BEE has included a check testing program since February 2008. The check test procedure as specified in 
the Indian Standards may be read in the context of provision for specific schedules laid down for each 
category of the products. BEE has nominated Independent Agency for Monitoring and Evaluation (IMAE) 
to picking samples from the market for check testing and verifying the adherence to labeling Programme 
to conduct products check and physical verification testing throughout the country. The following three 
NABL accredited laboratories has been for carrying out check testing of products. (Sources: 
www.beeindia.in, Check testing scheme 2006, with amendments, 2010) 
 

Table 3: Distribution of Products  
Name of the test lab Products under check testing 

Central Power Research Institute  (CPRI), 
Bangalore 

Refrigerator (Both Frost Free & Direct Cool type) 

Intertek Testing Services Pvt. Limited (INTK), 
New Delhi 

Refrigerators (Both type) and 

Air-Conditioners (Both Window & Split type) 
Electrical Research & Development 

Association (ERDA), Vadodara 
Refrigerators (Both type) 

 

2.3 Brief overview on Interpretiveness in Decision -making 
The interpretive approach to decision making has been used by a variety of authors, who use different 
constructs. The concepts of mental model are used by Senge (1990). The mental models are primarily 
governed by mental data base which contains knowledge about the systems. In this context it is important 
to understand, that the apparent gap between the expected and actual system behavior is due to the real 
gap between the understanding of observed structure and generation of expected behavior (Forrester 
1987). Some other dominant constructs of interpretive approach are: organization culture (Schein 1992), 
sense making (Weick 1979) and so on. The interpretiveness in management is also highlighted in the 
context of knowledge management by Nonaka and Takeuchi (1995), and Thompson and Walsham 
(2004). In this paper, an attempt is made to integrate the interpretive approach to decision –making with 
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knowledge management so that the knowledge created can be utilizing in future decisions in similar 
domain.   
 
2.4 Interpretive Structural Modeling (ISM) 
ISM enables the structuring of ‘elements’ in relation to any transitive relationship. A transitive relationship 
is one in which the following property holds:  

 
If element ‘A’ -----> element ‘B’ And ‘B’ -----> element ‘C’ 

Then ‘A’ must -----> ‘C’  
Where ‘----->’ stands for the transitive relationship under consideration 

 
The transitive relationship ‘precedes’ is already familiar to many of us through the modeling tool of 
PERT/CPM, which enables the organization of a set of Events / Milestones into a ‘time-ordered’ 
sequence. ‘Precedes’ is, in fact, the ordering relationship used in all so-called ‘Project Management’ 
software. ISM has become, since its invention in 1972, a powerful weapon in the armory of tools useful 
for people designing systems or working within them. The table 5 below depicts the hierarchical steps in 
development of ISM process. The application of the same process in has been exhibited as a case of 
S&L Progarmme in this paper. 

Table 4: Steps of Basic ISM Process  

 Step-I: Self-structural interaction matrix (SSIM) 

 

Step-II: Reachability Matrix 

 

Step-III: Level Partition and canonical Matrix 

 

Step-IV: Classification of Variable 

 

Step-V: Development of Digraph 

 
2.4.1 Step I: Assumption and forming Self Structural Interaction Matrix (SSIM) 
It establishes a contextual relationship of “leads to” between criteria impacting the check testing in S&L 
Progarmme. Four symbols are used for the type of the relations that exists between two sub-variables 
under consideration.  

V for the relation from i to j, but not in both directions 
A for the relation from j to i, but not in both directions 

X for the relation from i to j and j to i, in both the directions 
O if the relation between the variables does not appear valid  

 
Or 

Table 5: Assumption of SSIM 
V A X O 

i to j j to i i to j and j to i Relation does not appear 
valid But not for both the direction Both Direction 

 
2.4.2 Step II: Development of Reachability Matrix 
The SSIM has been converted into a binary matrix, called the initial Reachability Matrix (IRM) by various 
possibilities as follows:  
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Table 6: Assumption of Reachability Matrix 

Entry in SSIM (i,j) V A X O 

Entry in Reachability  matrix (i,j) 1 0 1 0 

Entry in Reachability  matrix (j,i) 0 1 1 0 

 
2.4.3 Step III: Level Partition and Conical Matrix  
From the reachability matrix, the reachability set and antecedent set for each factor is found. The 
reachability  set consists of the elements itself and other elements, to which it may reach, whereas the 
antecedent set consists of the elements itself and other elements, which may reach to it. Then 
intersection of these set is derived for all elements. The elements for which the reachability and 
intersection set are the same is the top-level elements. The whole process of partitioning is based on 
establishing the precedence relation and arranging the elements in topological order. Then the 
reachability matrix is converted in to the canonical matrix format by arranging the elements according to 
their levels.  
 
2.4.4 Step IV: Classification of Variables (MIC MAC Analysis) 
This step involves description about the different criteria to be classified in to four sectors, namely 
autonomous, dependent, linkage and driver /independent, based on their driver power and dependence, 
Quadrant-wise characteristics as given in table 7 below:  

 
Table 7: Variables Classification 

Quadrant First Second Third Fourth 
Nature of the 

variable 
Autonomous Dependent Variables Linkage Driver variables 

Characteristics 
Weak dependent 

power, Weak 
driver power 

Weak driver power, 
Strong  driver power 

Strong driver 
power, Strong  
driver power 

Strong driver 
power, Weak  
driver power 

 
3.  APPLICATION OF ISM IN CHECK TESTING UNDER S&L PROGRAMME (Illustrative Case of 
Standards and Labeling Progarmme) 
 
The objective of applying the ISM in the check testing of BEE star products covered under S&L 
Prograrmme to analyze the driving power and dependence power of knowledge management variables. 
The knowledge management variables comprises of factors related to effectiveness of the check testing.  
Factors have been identified by visiting and having interaction with the concern testing labs during the 
year 2008-10. Based on experience the following variables (factors) have been chosen and given name 
as F1 for Technical capacity of the lab, F2 for Accuracy of lab equipments, F3 for Compliance with the 
applicable standards, F4 for Manpower capabilities/Competency, F5 for Accuracy of the reports, F6 for 
Time in preparation of the reports, F7 for Waiting time to conduct the test, F8 for Preventive /Break down 
maintenance, F9 for Space constraint, F10 for NABL accreditation/ Recognition in the market. 
 
To follow the instruction of ISM as tool in this application, these variables have been classified and 
described in to four clusters. It establishes a contextual relationship of “leads to” between factors 
impacting the check testing in S&L Progarmme. Four symbols are used for the type of the relations that 
exists between two sub-variables under consideration. In further section the ISM application on the case 
has been exhibited in various steps/ exhibits (I) to (IV) as follows. 

 
Exhibit 1 (Step-I): Formation of Structural Self Interacting Matrix 

For, the purposes, subjective opinions collected from the labs experts were utilized on consensus. This 
has helped to fill an initial matrix called “Self-Structural Interaction Matrix (SSIM). Say, V is used for the 
relation from i to j, but not in both directions (it means a variable is linked to another variable in a way that 
it is dependent on one side), and so on for A, X and O as mentioned in 2.4.1.  

                   JOURNAL OF INTERNATIONAL MANAGEMENT STUDIES, Volume 12, Number 3, 2012                112



   

  
 

Factors F10 F9 F8 F7 F6 F5 F4 F3 F2 
F1 O V O O O O O A A 
F2 V O V O V A V A  
F3 V O V O V A V  
F4 O O A A A V  
F5 X A V O O  
F6 V A V O  
F7 V O O  
F8 V O  
F9 O  
F10  

 
The next step is to convert SSIM into a binary matrix, called the initial reachability matrix by substituting X, 
A, V and O by 1 and 0. Then its transitivity is checked (which means if element i leads to element j and 
element j leads to element k, then element i should lead to element k and the final reachability matrix as 
shown in Exhibit 2 or step –II is obtained. From the reachability matrix, the reachability set and 
antecedent set for each objective is found. The reachability set consists of the element itself, and other 
elements to which it may reach, whereas the antecedent set consists of the elements itself and the other 
elements, which may reach it. Then the intersection of these sets is derived for all elements. The 
elements are considered as top-level elements for which the reachability and intersection sets are the 
same. Physically, these top-level elements of hierarchy will not reach any higher than their own level. To 
obtain the next level of elements, top-level elements are separated out from other elements and the same 
process is repeated. The whole process of partitioning is based on establishing the precedence 
relationships and arranging the elements in topological order. Finally, the reachability matrix is converted 
into the canonical (lower triangular) format by arranging the elements according to their levels. 

 
Exhibit 2 (Step–II): (a) Reachability Matrix 

Name 
of the 
factor 

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 
Driving 
Power 

Rank 

F1 1 0 0 0 1 1 0 0 1 0 4 IV 
F2 1 1 0 1 1 1 0 1 1 1 8 II 
F3 1 1 1 1 1 1 0 1 1 1 9 I 
F4 0 1 1 1 1 0 0 1 0 1 6 III 
F5 1 1 1 1 1 1 0 1 0 1 8 II 
F6 0 0 0 1 1 1 0 1 0 1 5 III 
F7 0 0 0 1 1 0 1 0 0 1 4 IV 
F8 0 0 0 1 1 0 0 1 0 1 4 IV 
F9 0 1 1 1 1 1 0 1 1 1 8 II 
F10 0 1 1 0 1 0 0 1 0 1 5 III 
Dep. 

Power 
4 6 5 8 10 5 1 8 4 9   

Rank VII IV V III I V VIII III VI II   
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Exhibit 2(b) (Step-III): Level Partition of Reachability 

Factors Reachability  Matrix Antecedent Matrix 
Intersection 

Matrix 
Level 

F1 F1,F5,F6,F9 F1,F2,F3,F5 F1,F5 III 
F2 F1,F2,F4,F5,F6,F8,F9,F10 F2,F3,F4,F5,F9,F10 F2,F4,F5,F9,F10 III 

F3 
F1,F2,F3 

F4,F5,F6,F8,F9,F10 
F3,F4,F5,F9,F10 F3,F4,F5,F9,F10 III 

F4 F2,F3,F4,F5,F8,F10 F2,F3,F4,F5,F6,F7,F8 F2,F3,F4,F5,F8 II 

F5 
F1,F2,F3,F4,F5,F6,F8, 

F10 
F1,F2,F3,F4,F5,F6,F7,F8,F9,F10

F1,F2,F3,F4,F5, 
F6,F8,F10 

I 

F6 F4,F5,F6,F8,F10 F2,F3,F5,F6,F9 F5,F6 II 
F7 F4,F5,F7,F10 F7 F7 II 
F8 F4,F5,F8,F10 F2,F3,F4,F5,F6,F8,F9,F10 F4,F5,F8,F10 I 
F9 F2,F3,F4,F5,,F6,F8,F9,F10 F1,F2,F3,F9 F2,F3,F9 II 

F10 F2,F3,F5,F8,F10 F1,F2,F3,F5,F6,F7,F8,F10 F2,F3,F5,F8,F10 I 
 

Exhibit 2(c) (Step-IV): Lower Triangular Matrix 
Factors F5 F8 F10 F4 F6 F7 F9 F1 F2 F3 
F5 1 1 1 1 1 0 0 1 1 1 

F8 1 1 1 1 0 0 0 0 0 0 

F10 1 1 1 0 0 0 0 0 1 1 
F4 1 1 1 1 0 0 0 0 1 1 
F6 1 1 1 1 1 0 0 0 0 0 
F7 1 0 1 1 0 1 0 0 0 0 
F9 1 1 1 1 1 0 1 0 1 1 
F1 1 0 0 0 1 0 1 1 0 0 
F2 1 1 1 1 1 0 1 1 1 0 
F3 1 1 1 1 1 0 1 1 1 1 

 
Exhibit 3 (Step-V): Development of digraph 

The reachability and antecedent set for each variable is found out from final reachability matrix. The 
reachability set for a particular variable consists of the variable itself and the other variables, which it may 
help achieve. The antecedent set consists of the variable itself and the other variables, which may help in 
achieving them. Subsequently, the intersection of these sets is derived for all variables. The variable for 
which the reachability and the intersection sets are the same is given the top-level variable in the ISM 
hierarchy, which would not help achieve any other variable above their own level. After the identification 
of the top-level element, it is discarded from the other remaining variables. 
 
From exhibit 2(c), it is seen that effective and efficient variable (factor 5) is found at Level I. Thus, it would 
be positioned at the top of the ISM model. This iteration is continued till the levels of each variable are 
found out. The identified levels aids in building the digraph and the final model of ISM. The variables, 
along with their reachability set, antecedent set, intersection set and the levels, are shown in exhibit 2(b). 
 
Further, the developed ISM segregates the factors in a hierarchy of three different levels. Level-1 includes 
preventive maintenance/break down, accuracy of the reports and the factor like NABL 
accreditation/recognition in the market. Level-2 considers manpower capabilities, time in preparation of 
the reports, space constraint and waiting time. Finally, Level-3 captures accuracy of lab equipments, 
compliance with the applicable standards and technical capacity of the lab. 
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Li= levels (i=1, 2, 3) 

 
4. MANAGERIAL INSIGHTS OF ISM (MIC MAC analysis) 
 
MIC MAC analysis examines the driving and the dependence power of knowledge management 
variables. The developed ISM is useful to identify and summarize relationships among specific items that 
define the problem based on which an order on the complexity of the items can be easily imposed. After 
its stepwise application and based on the interrelationships, following managerial insights are inducted.  
a) Autonomous Variables: In this category, being operational in nature F1 (Technical capacity of the 

labs), F6 (Check test completion time) and F7 (Waiting time to conduct the test) indicates that 
importance of these are less in conduct of the testing.   

b) Dependent Variables: Being operational in nature F8 (Preventive Maintenance), F10 (NABL 
accreditation/ Recognition in the market) should have low driving power and high dependence power 
which specify that NABL recognition its self a part of authentication to the some extent. The labs 
operational time also the factor which is seems to be neglected in Indian context. 

c) Linkage Variables (Unstable): F2 (Accuracy of lab equipments), F4 (Manpower 
capabilities/Competency), F5 (Accuracy of the reports) having high driving power and high 
dependence power. This depicts their relevance in the check testing process and major role in 
strengthening the S&L Progarmme. 

d) Driving Variables: F9 (Space constraint), F3 (Compliance with the applicable standards) having high 
driving power and less dependence power. This means the compliance with the standards has to be 
followed at every point of the S&L Programme.  
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It is observed that the variable with the very strong driving power are called the key variables falls in to 
the category of independent or linkage variables.  
 
5. CONCLUSION AND FUTURE DIRECTIONS 
 
In this research paper, using the ISM methodology, a relationship model among the variables S&L 
Programme has been developed. The hierarchical identification of the variables, depicting their 
dependence and driving power, has important significance in assessment of performance of the check 
testing labs in India. Further the author believed that the current work would be beneficial to energy 
labeling policy framing bodies in deciding the appropriate check test labs. It is worth mentioning here that 
while comparing ISM with other methodological tool; it has the capability to develop an initial model 
through managerial techniques such as brain storming, nominal group techniques, etc. So, ISM is a 
supportive analytic tool for this situation.  
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ABSTRACT 
 

Assessing agricultural solid wastes (asw) pollution loads requires specific contributions of agricultural 
solid wastes to the solid waste generation and management. This paper comes in the wake of serious 
financial constraints facing Eldoret Municipal Council (E.M.C) in Kenya leading to a collapse in the solid 
waste management efforts. The main objectives were to determine the shadow prices of agricultural solid 
wastes disposal, analyze agricultural solid wastes pollution loads and provide a sensitivity analysis on the 
various policy options available. Linear programming was used to determine the shadow prices of 
agricultural solid wastes disposal in the municipality and a sensitivity analysis was conducted. The results 
indicate the shadow price of agricultural solid wastes disposal was Kenya Shillings [Ksh] 561.18 per unit 
tone which was higher than the actual disposal cost of Ksh 477.00. It was also found that shadow price of 
agricultural solid wastes disposal in the industrial sector was Ksh 1495.29 which was also higher than the 
actual industrial cost of solid waste deposal of Ksh 1271 per unit tone. The results further indicate that 
about 32% of the commercial and industrial solid wastes in the municipality were agricultural solid wastes 
and that about 11% of it was being recovered for use elsewhere. A sensitivity analysis conducted on 
these results revealed that specific policy instruments such as tax incentives and subsidy policies on 
agricultural solid wastes can be used to   stimulate the process of recovery and utilization of agricultural 
solid wastes as raw materials. It is recommended that other than revise the pricing of utilities and 
services, an economic policy formulation towards the promotion of recovery and utilization of solid wastes 
as raw materials is a priority area. 

Keywords: Shadow Pricing, Agricultural Solid Wastes, Sensitivity Analysis, Policy Options 

1.0 INTRODUCTION  

Solid waste management from an agricultural sector point of view can be an important mechanism to 
improve sanitation especially in countries which have an agrarian economy. Urban industrialization has 
witnessed rapid growth, lack of space for expansion and the limitation of the natural cycle to operate. With 
the increasing levels of development in urban Kenya, industrial and commercial sectors have expanded 
(Lado, 1989). The indiscriminate emission, disposal of solid wastes and discharge of effluents threaten 
the health of millions of Kenyans living in the urban areas and their surroundings. Eldoret municipality has 
estimated population of 1. 8 million and is an important agricultural centre, fifth largest in Kenya and one 
of the fastest growing towns in east and central Africa (Lado, 1989).  

1.1 Problem statement  

Despite the actual operation of refuse collection, the exact problem of solid wastes is regarded as an 
environmental problem requiring attention. Eldoret municipality, being located in an agrarian region is 
faced with the increasing amounts of agricultural solid wastes, increasing costs and restrictions on 
disposing of wastes in sanitary landfill sites, increased land prices and public opposition prevent 
numerous acceptable sites from being used. Agricultural solid wastes contribute to diseases incidence by 
virtue of their nature. The proportion of agricultural solid wastes and their shadow prices compared to 
the real costs of solid waste disposal can facilitate an avenue for looking into the contribution of the 

agricultural sector on the level of sanitation status and subsequent policy formulation.  
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1.1 Study Objectives  
The general objective of this study was to determine the contribution of the agricultural sector on solid 

waste generation and management in the industrial and commercial sectors of Eldoret municipality, 
Kenya. 
The specific objectives were: 
1. To determine the shadow pricing for the agricultural solid wastes disposal. This attempts to 

gauge the price of agricultural solid wastes in disposal and compare with the average costs of ordinary 
solid waste disposal in EMC of Kenya. 
2. To assess the proportion agricultural solid wastes on total solid wastes and provide a sensitivity 

analysis on the process of stimulating the recovery and utilization of agricultural solid wastes as raw 
materials. 
 
2.0 LITERATURE REVIEW 
 
In this study, the firm/industry is viewed as a production and or consumption unit, which attempts to 
combine available resource inputs and technology subject to some constraints in order to produce goods 
and services while maintaining itself in the production process. Modeling of firm/industry economic 
decision component of an integrated economic/environment could be accomplished through either 
mathematical programming or econometric approaches. (McSweeny W.T et al 1986). Mathematical 
programming approaches have been used to analyze field crop production decisions and their effect on 
surface water quality.  (Crowder, 1983) used linear programming model to determine the enterprise 
combination which maximizes net income for a typical Pennsylvania dairy farm, subject to economic and 
environmental constraints. 

 
 3.0 METHODOLOGY 
 
 3.1 Primary and Secondary data and sources. 
 
Secondary data such as recurrent expenditures of Eldoret municipality and expenditures on solid waste 
management in EMC compared to revenue generated from that service was collected from the municipal 
council offices. Primary data from the commercial and industrial sectors such as amount of inputs and 
outputs in metric ton, average prices of these inputs and outputs per unit tone in (Ksh), average costs for 
the solid waste disposal per unit tone, amount of solid waste disposed in metric tons and proportions of  
agriculture solid wastes (asw) were obtained.  
3.2 Sample design 
Data from a random sample of 20 industrial firms and 20 commercial firms were used. Sales people, 
supervisors, technicians, engineers and other staff in the commercial and industrial sectors were selected 
among other staff categories for interviewing.  
 
3.3 Theoretical and Analytical framework 
 
Theory used in this study is the theory of the firm. Theory of the firm states that, a producer or 
entrepreneur chooses available resources and combines them to produce other goods and services using 
available technology and how to sustain and maintain the firm in the production process (Varian H.1990). 
It is assumed that each firm maximizes its profits in its sales and expenditures in order to obtain an 
optional level of utility actually consumed (Dowling E.L 1976). This approach can be summarized as 
follows: max: p x s.t Ax ≤ b and x ≥ 
o…………………………………………………………………………………...…………...(1) 

Where p is an nxl vector of unit revenues or costs associated with each activity, x is an nxl vector of 
activity levels, A is an mxn matrix of technical coefficients and b is an mxl vector of resource and 
environmental constraints. Thus, firms are assumed to;                               
                                                                                 n 
                                                                                Max ∏ =  (pqiQi – PiRi - PwiWi)……………………..(2) 
                                                                                  i=l 
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Subject to; , iQi………..+nQn  ≤ Q , iRi+……+nRn ≤ R, μiWi+…….+μnWn  ≤ W 

Where Q, R, W >0, Q = Total resource outputs in the model (matrix), R= total resource inputs in the 
model (matrix) , W= total amount of solid wastes (mt) in the model, Ri= resource input (mt) to the ith firm, 
Qi= resource output (mt) from the ith firm, wi= amount of solid wastes (mt) from the ith firm, Pqi = average 
price resource output per unit/tone, ∏= profit (kshs), Pi= average price of resource input per unit/tone, 
Pwi= average cost of solid waste disposed per unit tone, I= Coefficients showing proportion of resource 
output related to agriculture, I = coefficients showing proportion of resources inputs related to 
agriculture, μi = coefficients showing proportion of solid wastes related to agriculture the coefficients i, μi 
and I of various resources were calculated by dividing the  resources inputs consumed and solid wastes 
generated by the ith firm. The vectors of Q, R and W represent the total amount of resource inputs, 
outputs and solid wastes handled respectively in the firms sampled. 

4.0 RESULTS AND DISCUSSIONS. 

4.1 Solid Wastes Pollution Loads in Eldoret Municipality, Kenya 

Eldoret municipality generates approximately 170 metric tons of solid wastes per day and is divided into 
zones where refuse is collected daily. The table 1 below indicates that in the commercial sector the 20 
firms sampled generate a total of 1.575 metric tons of solid wastes per day of which about 57% of these 
solid wastes are agricultural. This gives an average of 79kg of solid wastes generated per firm daily. Data 
analysis further indicate that in the industrial sector, the 20 firms sampled generate a total of 14.62 metric 
tons of solid wastes per day of which about 29% of these solid wastes are  agricultural. Based on this 
information, it is estimated that 54.4 metric tons of agriculture solid wastes are generated daily. 

Table 1.  Mean Daily Solid Waste Generation In The Commercial And Industrial Sectors. 

 None Agricultural Solid 
Wastes 

Agricultural Solid Wastes Total 

Kg % Kg % Kg % 
Commercial  

sector  
673 43 902 57 1575 100 

Mean 34 - 45 - - - 
]Industrial 

sector 
10360 71 4260 29 14620 100 

Mean 520 - 210 - - - 
Total 11033 68 5162 32 - - 

    Source: Survey 2010 
 

4.2 The model specification  
The study utilizes mathematical linear programming model to estimate the shadow prices of agricultural 
resource inputs, output and the shadow prices of agricultural solid wastes disposal in Eldoret municipality. 
The model was such that, choice of activity levels such as levels of input usage; influence the firm’s 
deposition of solid waste through the use of less polluting technological processes and or the recovery 
and utilization of agricultural solid wastes as raw materials. This assumption is consistent with the fact 
that there is a technological interaction of environmental factors (the level of solid wastes) with the 
marketed inputs(R) and outputs (Q). The dual problem of the primal was specified as: 

Min C* = Z I Q* + Z2 R* + Z3 W*……………………….………….. (3) 
Subject to: 
I1ZI ≥ Pq1 ,  40ZI40 ≥ Pq40 . I1Z21 ≥ -P1 , 140Z240 ≥ -P40,  μI1Z31≥-Pw1 ……… 
μ140Z340 ≥     -Pw40 
Or 
Subject to Ax ≥ b where A is an 1xj matrix consisting of technical coefficients (i, i, μ1i), x is a jxl vector 
of marginal cost level (Zi), b is a ix1 vector of resource and environmental constraints and i=1………..40, 
j=1…40. 
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Z1> 0, Z2 and Z3 <0 and C* is the optimized value of п , Z1 = Shadow prices of resource input per unit 
tone, Z2= Shadow Price of Resource Input Per Unit Tone, Z3 = Shadow Price of Solid Waste Disposal 
Per Unit Tone., Q = Total Resource Output in the Objective Function (Matrix), R= Total Resource Input in 
the Objective Function (Matrix), W= Total Resource Amount of Solid Wastes (mt) In The Objective 
Function (Matrix)., The above LPM formulation is consistent with  the linear programming formulation by 
Athanasenas A et al (1995), Weaver R.D et al (1993) and also consistent with the work of McSweeny W.T 
and Krammer R.A (1989). 

4.3 Linear Programming Results 

The average cost of solid waste disposal by the industrial firms was found to be Ksh 1271.3 per unit tone. 
This was generally more than an average of Ksh 477 per ton spent by EMC on solid waste disposal by 
1997. These variables were used in solving the linear programming problem. The purpose of solving the 
dual is to obtain the vector of resource shadow prices for each firm in the municipality. Therefore, the 
fundamental assumption behind the linear programming model that every firm adjust their choice of 
activity levels including levels of outputs, inputs and levels of solid wastes deposited according to their 
real income, cost of resources and the amount of resources available in metric tons (mt). It is assumed 
that firms will choose the most optimal combination of resources and level of solid wastes deposited off or 
recovered and recycled in order to maximize utility of resource use. The shadow price of each resource 
including the agricultural solid wastes by each firm was calculated. The dual of the problem was solved 
using LP software (Lotus 1-2-3, Release 5). The dual of the primal problem had only 3 decision/choice 
variables. That is, the shadow price of resource inputs, the shadow price of resource outputs and the 
shadow price of solid waste disposed. The same variables were used in the constraints of the dual.The 
results also obtained the dummy variables. Dummy variables are used by the Lotus 1-2-3 package to 
show whether the results of the shadow price of resource inputs, the shadow price of resource outputs 
and the shadow price of solid wastes disposed, satisfy the constraints of the problem. The dummy 
variable 1 indicates that the constraint equation is satisfied by the optimal solutions whereas the dummy 
variables 0 indicate that the constraints have not been satisfied by the answer. If the dummy variable is 
zero then the optimal solution has not been attained 
Table 2 below shows a summary of the linear programming results that were obtained. The shadow price 
of resources outputs value obtained was Ksh 1,603,967 and is the marginal cost of resource outputs in 
the industrial sector and the municipality at large. The shadow price or resource inputs value obtained 
was ksh21989.6 and is the marginal cost of resource inputs related to agriculture per unit tone. This value 
represents the opportunity cost of resource inputs in the industrial sector and the municipality at large. 
The shadow price or the marginal cost of solid waste disposal in industrial sector was however found to 
be different from the marginal cost of solid waste disposal for the municipality. The shadow price or the 
marginal cost of solid waste disposal in the industrial sector was   found to be ksh1495.29 per unit tone 
whereas the shadow price or the marginal cost of agricultural solid waste disposal for the municipality 
was found to be Ksh 561.18 per unit tone. 

 
Table 2 Shadow Prices In Eldoret Municipality. (Ksh/Ton). 

Sector Industrial Commercial 
Shadow price or resource 
outputs 

1 603 967 1 603 967 

Shadow price of resources 
inputs 

21 989 21 989 

Shadow price of solid wastes 
disposed 

1495.29 561.18 

Source: survey, 2010 

In other words shadow prices of resources outputs, inputs and the solid wastes disposed represent the 
marginal cost of the constraint constants of outputs, inputs and the agricultural solid waste. They also 
measure the sensitivity of the optimal value of the primal objective function to changes in the primal 
constraint.   
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4.4. Sensitivity analysis 
The sensitivity analysis conducted was based on the fact that environmental effects (level of wastes) are 
joint in technology such that  at the optimal level the solid wastes disposed is a function of the optimal 
output, optimal input and the optimal price attached to solid waste disposal. The results indicate that the 
amount of agricultural solid wastes that is not recovered and recycled or disposed off decrease as the 
tax increases. Price changes can be interpreted as being initiated by either taxes or subsidies and this 
can facilitate an important avenue for analyzing alternative policies targeting environmental management 
(Weaver R/D et al 1993). The potential targets of taxes as general fiscal weapons are varied and could 
include such items as specific products, factors of production, incomes and or effluents (Seneca J et al 
1974). The use of quotas to mange environmental effects has been shown to unambiguously increase 
private production costs and reduce private profits because the quota represents a constraint on optimal 
choices (Weaver R.D et al 1993). Our study uses taxes and subsidies as an incentive-based tool on 
specific resources in conjunction with profit motives to stimulate the process of recovery and utilization.  

                  
                  5.0 CONCLUSION AND RECOMMENDATIONS  

 
It is concluded that the municipality ought to be spending more than they actually spend in solid waste 
disposal services. This also means that marginal change in the optimal solution of the primal objective 
function following a unit change in the price of the resource in question (opportunity cost of solid waste 
disposal) is higher than is perceived. Consequently, the first null hypothesis of this study is rejected. It is 
also concluded that there is a relationship between the price elasticity attached to solid waste disposal 
and the cross price elasticities of the outputs (Q), input (R) and the characteristics of technology involving 
Q and R. Consequently, the second null hypothesis of this study is rejected. 
 
5.1 Recommendations 
It is therefore recommended that the shadow prices of disposal of other types of solid wastes such as 
medical solid wastes, metallic solid wastes and others be determined. If these shadow prices are found to 
be higher than the average costs of disposal of ordinary solid wastes, then the need to revise the pricing 
of utilities and services becomes an important priority area in economic policy formulation. It is also 
recommended that, an economic policy mix using tax or rent exemptions and subsidy be formulated so as 
to target the recovery and utilization of these resources. 
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ABSTRACT 
 

It is a fact that the current banking system serves only a small number of depositors and Popular 
Community Banks (PCB), are a very important social alternative because its origins as posed by the 
development of the members and the community, unlike banking approach is profitability.The región of 
Sierra de Amula y Costa Sur de Jalisco (SACSJ) is known for high retention of the 4 PCB subjects: 
Agustin de Iturbide (1955;11,232 members), Cristobal Colon (1972; 32,584 members), San Jose Casimiro 
(1977; 6,539 members) and Santa Maria Guadalupe (1960;17,030 members) totaling 67,385 members in 
December 2011. That contrasts with the bad experiences of their counterparts in the metropolitan area of 
Guadalajara, which have fallen into bad practices and even fraud. The main reason of this document, is to 
study the successful model of the PCB in SACSJ region, that inspires to discover the Variables of 
Innovation in Services (VIS) relating Competitiveness to permanence, growth and retention in a 
Conceptual Model, to allow the managers of these PCB to recognize, and decides to transform and 
implement actions in order to become more competitive. To achieve this, was carry out a literature review 
and empirical query to 15 experts in PCB. 4 VIS were determined: Profile of the Leader, Decisions 
Mnagement, Innovation and Regulations. Each of one were characterized to determine finally: Profile of 
the Leader with 3 Dimensions and 8 Indicators; Regulations with 2 Dimensions and 4 Indicators; 
Management Decisions with 6 Dimensions, 12 Indicators and Innovation with 1 Dimension, 4 Indicators.  
 
Keywords: Innovation in Services, Competitiveness, Services, Popular Community Bank 
 
1. INTRODUCTION 

 
The experiences of PCB, popular savings and credit cooperatives have as essence, the organization of 
collective spirit, mutual help: the capital in the hands of the people. Friedrich Raiffeisen is the creator of 
the concept, from Germany. In Mexico, the history of organizations of savings and loans, started in 1951, 
when  appeared the first popular savings account, by initiative of the priest Pedro Velazquez Hernandez, 
who two years earlier had sent several priests to study the movement in Canada and USA (Esquivel, 
2008). Thus, in some regions of the world these financial institutions, better known as PCB, retain the 
main objectives: to promote saving and financial planning in low-income people and as microlending, 
especially for housing and production projects (Server & Villalonga, 2008). These objectives have been 
achieved through the years, in geographical areas such as the SACSJ region, in which the savings and 
loan cooperatives have contributed significantly to welfare of thousands of people and the growth of 
regional businesses. The 4 PCB subject of the study, are enrolled in the registry of the Comisión Nacional 
Bancaria y de Valores (CNBV), able to comply with legislation enforced by the Ley para Regular las 
Actividades de las Sociedades Cooperativas de Ahorro y Préstamo (LRASCAP) and Ley de Ahorro y 
Crédito Popular (LACP). In the past 20 years, there have been serious cases of fraud in many PCB in our 
country, significantly affecting the heritage of a large number of Mexican families. Moreover, there are 
many cities nationwide that lack a fair financing system that allows individual and collective progress of its 
habitants. 
So, we have the Research Question (RQ): What is the conceptual model of a succesful  PCB  in the 
region of SASCJ, based on the main VIS relating permanence, growth, and retention which allows the 
managers of these organizations to  recognize, decide and implement actions that transform these 
organizations in competitive PCB?. To solve RQ are proposed Support Questions: Q1.- What are the four 
main VIS relating competitiveness to stay and growth of the PCB in the region of SASCJ  due to the 
success of several of them in these county?;Q2.-What are the Dimensions and Indicators of the VIS 
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2. POPULAR COMMUNITY BANK.  
 
It is an autonomous society of persons united voluntarily to meet their common economic needs and 
aspirations, social and cultural rights through a jointly owned company managed democratically. 
(MacPherson & Eguía, 1997). It is a cooperative society with variable capital and limited liability on its 
members, united by a common link natural, professional or local, are grouped together to save and borrow 
at reasonable interest and this should add that it is the duty financial cooperative all be a training school 
for the purposes of practicing a new way of life among its members and for their communities. (Eguía, 
2003). 
 
3.  COMPETITIVENESS. 

 
According OECD (2009), is defined as the ability of firms, regions and nations to generate relatively higher 
income and levels of sustainable employment for the benefit of shareholders at the time that they are 
exposed to international competition. Competitiveness is an multidimensional issue, with differents 
perspectives about use (Ambastha & Momaya, 2004). Porter (1998) notes that international 
competitiveness is described from a macroeconomic analysis of certain factors such as available and 
affordable labor, abundant natural resources budget deficit, exchange rates, interest rates, low unit labor 
costs, management practices, the competitive advantages derived of different, a positive trade balance, 
and a high and increasing industry productivity. Flanagan (et al., 2005) afirms that the main objective 
derived from the competitiveness of a nation is human development, as well as improving quality of life of 
its inhabitants. (Ambastha & Momaya, 2004) afirm that competitiveness depends on market’s 
performance where an elevated efficiency could be considered the key to success. Kay (1993) described 
trough four factors: the capacity to innovate, key internal and external relationships referring the 
strategically relations both, Reputation and Strategic assets.(Schuller and Lidbom,2009). It is necessary to 
understand competitiveness not exclusively as productivity, rather than  the ability of a company to design, 
produce and/or market products superior to those offered by competitors, considering the perceived value 
for customers.(Vilanova, 2009)  
 
4. INNOVATION 
It comes from the Latin innovare, meaning act or effect to innovate, become new or renewing. Depends 
on creativity from the individuals involved. Some actors in the innovations clusters are individuals working 
on their own, but the absolute majority work in an organizational context (Lagnevick, et al. 2004). How the 
organization can stimulate and encourage creativity? Gustafsson &Johnson (2003 define the creativity 
company as a company is a creative when its employees do something new and potentially useful without 
being directly shown or taught. Some tools to stimulate the creativity are: alignment, self-initiated activity, 
unofficial activity, serendipity, diverse stimuli, within-company commmunication.  
Service Innovation.-The service sector has many facets. Howells & Tether (2004) classified services into 
four groups: services related primarily to property (such as transport and logistics), services related to 
information (such as customer service centers), the knowledge-based services and services relating to 
people (such as health care).Our subject of study is oriented  to the services related to information. 
Gustafsson &Johnson (2003), propose how to direct the energy of the service innovation, including the 
four following factors: Rethink the Service Business Model; Rethink the Service Support Activities; Rethink 
the Customer Service Activities; Rethink the Customer Outcomes 
 
5. REGULATIONS. 
 
It`s the establishment of both specific rules for each area that makes up the entity, and general throughout 
the case, that will allow an order, thereby generating a healthy coexistence, in the same way goals should 
be drawn to guide the efforts of managers and employees and also serve to make these items may be 
evaluated, all based on a methodology. It will be important to plan well the lines of long-term action to 
contribute to the permanence of the institution and ultimately not be neglected respect to the laws 
imposed by the government. (Diaz, 1984). PCB Internal Regulations. Divided by: Rules (Diaz, 1984); 
Objectives  (Johnston, cited by Guzmán & Romero, 2006); Continuity (Diaz, 1984). PCB External 
Regulations. All those considered in the many different laws in the contry.(Gavito, 2005,) 
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6. PROFILE OF THE LEADER.  
 
The set of skills and behaviors in line with the cooperative principles and values and to market 
requirements, the person must have intended to guide the actions of a group of people or equipment in a 
savings and loan. (Diaz, 1984). So, the main, skills are characterized by: Competences (Diaz, 1984); 
Environment Knowledge (Diaz, 1984; Johnston,cited by Guzmán & Romero, 2006); Business Vision 
(Diaz, 1984; Johnston, cited by Guzmán & Romero, 2006); Public Relations (Diaz, 1984). Following 
Johnston (cited by Guzmán & Romero, 2006) and Díaz (1984) the main behaviors, are characterized by: 
Integrity (Diaz, 1984); Transparency (Diaz, 1984); Dedication to service (Diaz, 1984). Finally, Díaz (1984) 
and Lowney (2004) the Leadership, are characterized by:Personal Influence 
 
7. MANAGEMENT DECISIONS. 
 
Any alternative is taking from those who lead an organization to determine the orientation of the total 
resources of the same, where in each election must be the power to envision the long-term consequences 
of present actions, with provision for sacrificing short-term gains for greater benefits obtained in the long 
run, and the ability to control what is controllable and does not wear out so you can not control, (Ackoff, 
2002). Control is divided by: Administrative Control Kotler (2001); Financial Control (Díaz, 1984; Eguía, 
2003). Improvement Resources, divided by: Information Systems (Laudon &Laudon 2012); Preparation 
Staff ( Kotler, 2001). Learning, divided by: Knowledge of the PCB Member (Eguía,2003); Knowledge of 
the Competition, Porter (1998); Education for the PCB Member (Eguía, 2003). Cooperation.- Divided by: 
Alliances with enterprises (1998); Cooperation between PCB (Gustafsson & Johnson, 2003); Porter 
(1998); Social Contribution (Eguía, 2003; Díaz, 1984); Marketing as a social and managerial process by 
which groups and individuals meet their needs by creating and exchanging goods and services (Kotler, 
2001), we oriented the study to: Advertising PCB. (Kotler, 2001); Growth of Branches (Porter, 1998) 
 

8. METHODOLOGY 
 
Step 1.- Literature review with 8 VIS obtained: Custom; Innovation; Social Contribution; Management 
Decisions; Religious Origin; Regulations; Profile of the Leader; Environment Conditions. 
Step 2.- Applying Saaty`s theorem (1997) over 15 experts on PCB resulting that PCB Director (67%)  is 
considered as the most important factor between PCB member and the PCB employee.See Table 1 
 
Table 1.- The Most Important Factor in PCB Performance. Final Weights 

Criteria Sum Weight Geometric Mean Weight 
PCB Member  1.533 0.0971 0.4055 0.1007 

PCB Employee  4.25 0.2693 0.9086 0.2255 
PCB Director 10.00 0.6636 2.7144 0.6738 

Total 15.78 1.0000 4.0285 1.0000 
Source: Own 
 
Step 3.- Consultation on 12 experts on PCB, for empirical confirmation of  the 8 VIS. The 4 VIS with 
higher punctuation, by application of  Saaty`s theorem (1997), were ordered by importance: Profile of the 
Leader (27.2%); Management Decisions (25.7%); Innovation (14%); Regulation (13%). See Table 3 
 
Table 3. Final VIS for the study  

VIS Weight Sum 
Profile of the Leader 27.17%  

 
79.88% 

Management Decisions 25.65% 
Innovation 14.04% 

Regulations  13.02% 
Social Contribution 8.16%  

20.12% Environment Conditions 5.06% 
Religious Origin 3.45% 

Total 100% 100% 
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Source: Own 
Step 4.- Definition of the Detailed Conceptual Model. The 4 VIS were characterized as: Profile of the 
Leader: 3 Dimensions, 8 Indicators and 16 reagents; Regulations: 2 Dimensions, 4 Indicators, and 4 
reagents; Management Decisions: 6 Dimensions, 12 Indicators and 18 reagents; Innovation: 1 Dimension; 
4 Indicators and 16 reagents; Total Dimensions: 12; Total Indicators: 28; Total Reagents: 54.  
See Scheme 1 
 
Scheme1.- Detailed Conceptual Model 
 
 
 
 
 
  
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  
Source: Own 
 
 
Step 5.- The sample is considered by according to the information captured directly from the PCB study 
(Dec-2011) for N = 67.385 PCB members as an active total population, a confidence level of 95% or Z = 
1.96, a margin of error E = 5%, a positive variation P = 50%;a negative variation N=50%,  
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9. CONCLUSIONS 

1.-The figure of PCB Director is the most important factor that appreciate even the PCB Directorsas PCB 
members and PCB employees. 
2.-The VIS obtained: Profile of the Leader, Management Decisions, Innovation and Regulatios, covering 
the management aspect of any PCB Director 
3.-The detailed conceptual model, is able to design and create the data collection tool that allows in 382 
surveys, to determine what make successful in terms of growth, retention, permanency of the 4 PCB 
subject of the study  
 
10. FUTURE STUDIES 
 
1.-For applying the model in other areas nearest of SACSJ región. 
2.-Propose hypotheses about how the VIS, Dimensions and Indicators interact and identify  what factors 
have greater influence than others and their performance into a PCB. 
3.-Search for a general model application to allow any PCB in any region to achieve high level of 
competitiveness 
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