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Editorial 
 
I am delighted to present this issue of the International Journal of Business and Applied Science 
(IJBAS). This is the first issue of IJBAS under a new Editor-in-Chief. The new Editor and the Editorial 
Board intends to maintain its current image as one of the leading inter-disciplinary academic journals. 
The Board is committed to taking this journal to a new level by building IJBAS into an internationally 
ranked academic journal that rivals its peers.  This special issue includes four articles addressing 
Corporate Ethics and Behavior of Managers, Plant-level Environmental Performance and Owner Firm 
Characteristics, Determinants of the Annual Earnings of the LPGA and PGA Golfers, and Cross-
Cultural Management. 
 
In the first article, John Okpara from Bloomsburg University of Pennsylvania in his paper “Corporate 
Ethics and Behavior of Managers in Nigeria: A Test of the Concept of an Ethical Climate in the 
Banking Industry” investigates the effects of ethical climate and behavior of bank managers in 
Nigeria. The aim of this study is to determine the relationship between the Individual and Local loci 
and the Cosmopolitan locus.  Overall, the findings of this study seem to confirm the applicability of 
the ethical climate framework Egoism, Benevolence, and Principled and the Locus of Analysis 
(Individual, Local, and Cosmopolitan) in the Nigerian banking industry. That is, there is a relationship 
between the ethical climate measures and bank managers’ behavior. This study makes three major 
contributions to the ethics literature. First, it provides insights on ethical behavior of managers from a 
non-western environment. Second, it gives insight into the fact that Nigeria, as an oil-rich country in 
sub-Saharan Africa and home to several multinational corporations, provides a highly interesting 
setting in which to refine and test existing ethical theory developed in the west. Third, it lays the 
foundation for future studies on this topic in other sub-Saharan African nations. 
 
Soumendra Banerjee from Bloomsburg University in her article “Plant-level Environmental 
Performance and Owner Firm Characteristics” explores the effect of firm-level productivity and 
profitability on plant-level environmental performance using COMPUSTAT, 1990 and 2000 Census 
of Population (CP), and other EPA databases. The aim of the study is to look at pollution emissions 
and compliance rates, to determine whether firm-level characteristics (productivity and profitability) 
influence environmental outcomes, using plant-level data. The results show that plants associated with 
firms that are making more profit or have more immediate negotiable medium of exchange emit less 
toxic inventory and air pollutants. The air pollution enforcement activity is greater at plants of firms 
which are in paper and allied product industries or petroleum and coal product industries, and for 
plants of firms with a larger pool of employees. Also, the air pollution compliance is lower for plants 
under firms that are in petroleum and coal product industries and for plants under firms with a larger 
pool of employees. The benefit of this study is that it contributes to the existing literature in two ways: 
first, it brings different industries in the scope besides the paper industry and, second, it analyzes data 
for more recent years. This study could also be beneficial to governmental agencies such as EPA and 
OSHA.  
 
Jonathan Ohn from Bloomsburg University and Dan Waeger and Donald Crooks from Wagner 
College in their article “On the Determinants of the Annual Earnings of the LPGA and PGA Golfers 
“take an intensive look and performed a comparative analysis of the structure and determination of 
professional golfers’ earnings in the Ladies Professional Golf Association (LPGA) and the 
Professional Golfer Association (PGA) from 2007-2009.    The aim of the study is to understand the 
determination of the tour earnings and identify the similarities and differences between the LGPA and 
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PGA using the most recent three-year data.  The findings indicate that the LPGA and PGA results are 
similar to some degree, but the performance determinants of the PGA golfers have much higher 
economic impact on their earnings. The analysis of earnings distribution and performance efficiency 
reveals quite stronger competition in the PGA tour and much higher earnings-efficiency for the PGA 
golfers, partially explaining the substantially higher compensation for the PGA golfers’ skill 
performance.  The findings indicate that the LPGA shows a substantially higher level of earnings 
concentration among top-earning players.  The earnings determination model estimation results for 
the 2007-2009 period found two dominant factors for both LPGA and PGA players–average number 
of putts per round of 18 holes (PUTT) and greens in regulation (GIR). In 2007, a one percent 
improvement in GIR resulted in a 15.9% improvement in annual earnings for an LPGA player and a 
17.3% improvement in earning for a PGA player. In 2009, the effect of an LGPA player GIR on 
earnings increased to 19.3% exceeding that of a PGA player (18.5%). The estimation results show 
that driving distance (DD), greens in regulation (GIR), and average number of putts per round 
(PUTT) are the common dominant variables for both the LPGA and PGA. Additionally, the number 
of tour events that a player played (EVENT) in and driving accuracy (DA) are shown to be other 
significant factors for the LPGA but only in 2008, while the percentage of sand saves (SS) is another 
significant factor for the PGA but only in 2009. PGA players are compensated higher for all of the 
performance factors compared to their female counterparts, and are highly earnings-efficient overall. 
The benefit of this study would open avenues to further explore and do follow–up research on sports 
gender inequality.  
 
Lam Nguyen from Bloomsburg University, Bahudin Mujtaba from Nova Southern University, Quan 
Tran from the International School of Business- Vietnam and Chat Tran from the Foreign Trade 
University – Vietnam in their article “Cross-Cultural Management: Omani and Vietnamese” look at 
the differences and similarities of the Omani’s and Vietnamese’s cultures. It provides an in-depth look 
at the four Cultural Dimensions (Power Distance, Individualism/ Collectivism, 
Masculinity/Femininity, and Uncertainty Avoidance) in comparison with Vietnam and Omani. The 
purpose of this comparative, cross-national study is to examine the similarities and dissimilarities in 
task and relationship orientations between adult Omani and Vietnamese respondents, expand the body 
of knowledge of cross-cultural leadership and management, and provide practical implications for 
international and multicultural business managers who work with these populations.  The results 
indicate that there is a statistically significant difference between the average task orientation scores 
and the average relationship orientation scores of Omani and Vietnamese. Vietnamese respondents 
appeared to be more task-oriented and more relationship-oriented than Omani respondents. The 
benefit of this study is that it can help managers at all levels in Oman and Vietnam understand their 
employees’ expectations and leadership orientations. It also adds to the literature since it provides 
more empirical results regarding task and relationship orientations between adult Omani and 
Vietnamese.  
 
I want to thank the authors, reviewers, technical editors, board members, and the managing editor for 
making this special issue possible. With your continued support through your quality research, 
comments, and suggestions, IJBAS will continue to be the leading journal for scholars for many 
years. 
 
Michael T. Hamlet, Ph.D. 
Editor-in-Chief 
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Abstract  
Behaving in an ethical manner has become part of the responsibility of managers. Managers’ 
perception of how business operates often drives the manner in which they behave and how they 
will treat their customers. If they think their organization is “ethical” they are more likely to 
behave in an ethical manner themselves. Our literature review shows that very little or no 
research has been conducted on this topic in Nigeria and so there is undeniably a knowledge gap 
in our understanding of it. This study is an attempt to bridge that gap. The purpose of this 
research therefore, is to test the concept of ethical climate among managers in banking 
organizations in Nigeria. This study makes three major contributions to the ethics literature. 
First, it provides insights on ethical behavior of managers from a non-western environment. 
Second, it gives insight into the fact that Nigeria, as an oil-rich country in sub-Saharan Africa 
and home to several multinational corporations, provides a highly interesting setting in which to 
refine and test existing ethical theory developed in the west. Third, it lays the foundation for 
future studies on this topic in other sub-Saharan African countries. The results of this study 
support the dimensional structure and the hypothesized relationships between the dimensions.  

 
Introduction 
 
The role of business ethics has been recognized by scholars and business leaders over the years 

(Kolade 1999). There is a general consensus that every business organization should be 

committed to operating in a manner that is ethically sound and transparent (Erondu, Sharland & 

Okpara 2004).  Failure to act in an ethical manner can often result in a poor reputation, lost 

customers, and reduced profits (Wole 1998).  Behaving in an ethical manner is seen as part of a 

responsibility that business must accept. This is based on the notion that business ought to impact 

society in ways that surpass the profit maximization objective. In her book, Just Business, 

Sternberg (2000) argued that ethics in the world of business involves “ordinary decency,” which 

encompasses such areas as integrity, honesty and fairness. The extent to which the “world of 
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business” has accepted integrity, honesty, and fairness, is the subject of much debate (Erondu, 

Sharland & Okpara 2004).   

 This study focuses on the ethics of banking organizations in Nigeria. Nigeria is a 

former British colony that gained its independence in 1960, and is Africa’s most populous 

country (Okpara 2006, Okpara & Wynn 2007; US Library of Congress 2006). Nigeria has 

boundaries with the Republic of Benin in the west, Chad Republic and Republic of Cameroon in 

the east, Niger Republic in the north, and the Gulf of Guinea in the south (World Factbook 2009; 

Okpara 2006). Nigeria’s population is estimated to be over 100 million; one in every two West 

Africans is said to be a Nigerian (Yusuf & Schindehutte 2000). The country’s GDP is larger than 

that of all countries in West Africa combined, and larger than all countries in Africa except 

South Africa (Adaya 1998). Nigeria has more than 250 ethnic groups, with different languages 

and customs, creating a country of rich ethnic diversity (Factbook 2009; US Library of Congress 

2006). The largest ethnic groups are the Fulani/Hausa, Yoruba, Igbo, accounting for 68% of the 

population, while the Edo, Ijaw, Kanuri, Ibibio, Nupe, and Tiv comprise 27%; other minorities 

make up the remaining 7 percent (World Factbook 2009).   

 English is the official language. The dominant indigenous languages are Igbo, Hausa, 

and Yoruba (US Library of Congress 2006). Nigeria’s economy is highly dependent on oil, 

which contributes approximately 95% of export earnings and about 75% of government revenue 

(Okpara 2006; US Library of Congress 2006; World Factbook 2009). Nigeria also has proven 

natural gas reserves estimated at 182 trillion cubic feet, the seventh largest reserves in the world 

and the largest in Africa. A member of the Organization of the Petroleum Exporting Countries 

(OPEC), Nigeria has proven oil reserves of 36.2 billion barrels, the tenth largest reserves in the 

world. In 2006, Nigeria produced 2.4 million barrels per day (bpd) of oil, approximately 2.1 

million bpd of which were exported (US Library of Congress 2006). 

 The study of ethical issues in Nigerian banks is significant for several reasons. First, 

since returning to civilian rule after three decades of military rule, there have been major changes 

in Nigerian society. That period of Nigeria’s history was noted for corruption and an absence of 

business ethics. Second, very little empirical research has been conducted on the way in which 

African business is conducted. Third, to the best of our knowledge, there has been no research on 

this particular topic in Nigeria. Because of this lack of research on this issue in Nigeria, there is 

undeniably a knowledge gap in our understanding of it. This study is an attempt to bridge that 

gap.  Fourth, it provides insights on ethical behavior of managers from a non-western 

perspective. Fifth, this study lays the foundation for future studies on this topic in other sub-

Saharan African countries. Finally, Nigerian banks do not have a very good reputation among 
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Nigerians for their ethical behavior. There have been a number of incidents where questionable 

ethics have been prominent, including instances where banks have closed overnight leaving 

depositors stranded and dependent on the (corrupt) government for recourse. The natural 

conclusion of the above arguments is that if Africa’s economies are to grow, then organizations 

have to embrace an ethical approach to business. The extent to which Nigerian business has 

adopted an ethical approach may be a good indicator of the economic prospects of the region. 

 The current study uses prior contributions by Victor et al. (1993) and Ferrell and 

Fraedrich (1997) as a departure point. These authors propose conceptual frameworks that can be 

combined in a study of Nigerian banks. The purpose of the current research is to evaluate the 

extent to which the frameworks are applicable for evaluating ethics in Nigeria. Furthermore, the 

research extends the framework by using linear regression to evaluate the extent to which 

environments internal to a business impact the way in which the company is evaluated 

externally. The paper is composed of three sections; the first is a literature review and model 

development. The second is a methodology section with results of the data analysis. The final 

section discusses the conclusions and implications of the study. 

 

Theoretical framework 

This study builds upon the constructs developed by Victor and Cullen (1987 1988) and Cullen et 

al. (1993), the most fully developed to date. Victor and Cullen argued that a number of different 

types of ethical climates are likely to exist in organizations. Kohlberg (1981) and Victor & 

Cullen (1987) postulated the existence of three distinct ethical criteria or standards associated 

with different ethical climates: egoism, benevolence, and principled. Ferrell and Fraedrich (1997) 

made an excellent attempt at clarifying the domain of these criteria. Ferrell and Fraedrich (1997) 

indicated that the three ethical criteria differ in terms of the decision rules used in moral 

reasoning. Therefore, the differences between them can be described as follows: 

 

1) Egoism: An egoistic or instrumental criterion is based on the moral philosophy of 

egoism, which implies that a consideration of what is in the individual’s best interest 

will dominate the ethical reasoning process (Ferrell & Fraedrich 1997). 

2) Benevolence: The benevolence or utilitarian criterion is based largely on utilitarian 

principles of moral philosophy, which suggest that individuals make ethical decisions 

by considering the positive or negative consequences of actions on referent others 

(Ferrell & Fraedrich 1997). 
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3) Principled: The principled or deontological criterion is based in large part on 

deontological principles of moral philosophy, which posit that individuals make ethical 

decisions after considering actions in regard to universal and unchanging principles of 

right and wrong (Ferrell & Fraedrich 1997). 

 Victor et al. (1993) developed another framework that focused on the organization.  

 

That is, employees are aware of three “domains” or dimensions within which they are affected 

by corporate climate. These dimensions are an Individual dimension, a Local dimension, and a 

Cosmopolitan dimension. The organizational climate impacts how an employee sees him or 

herself directly or individually. The climate affects how an employee interacts with other people 

and departments (locally). Finally, the climate influences how an employee identifies with 

external groups, including customers, suppliers, and other stakeholders. Table I combines the 

Victor et al. (1993) approach with that of Ferrell and Fraedrich (1997). 

 The combination of the two approaches above results in some potentially interesting 

research questions. In particular, the “individual” and “local” columns are essentially internal 

perceptions of the ethical climate; the Cosmopolitan column represents and external perception. 

From an employee’s viewpoint, it would be reasonable to expect that the firm’s internal 

environment will determine the way in which he or she believes the firm is perceived externally. 

That is, if employees perceive a company to be “unethical” because of its internal rules or the 

way it treats individuals, then those employees are likely to perceive the company as unethical 

externally. Therefore, the Individual and Local perspectives “drive” the Cosmopolitan 

perspective (see Figure 1 and Table 1). 
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Figure 1: Conceptual Framework of the Research  

 
 

Table 1: Dimensions of Ethical Climate 

Ethical 
Criteria  

Locus of Analysis 
Individual Local Cosmopolitan 

Egoism Self-interest Company profit Efficiency 

Benevolence Friendship Team interest Social responsibility 

Principled Personal 
morality  Rules and procedures  Law and professional 

code 
 
 
Literature review and hypotheses development 
 

Ethics, as a science, is the reflective study of what we ought to do, or how we ought to live 

(Ekennia 1998). In other words, the term “ethics” relates to choices and judgments about 

acceptable standards of conduct that guide the behavior of individuals and groups. The study of 
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ethics focuses on issues of practical decision making, including the nature of ultimate value, and 

standards by which a human action can be judged right or wrong, good or bad (Erondu, 

Sharland, & Okpara 2004). Ethics also applies to any system or theory of moral values or 

principles (Adenubi 1999). According to Erondu et al. (2004), anywhere there is a community of 

people, there are norms and mores that guide peoples’ behavior. Every culture has approved 

moral standards for her citizens which constitute their morality (Dandaura 2000). But ethics are a 

reflective approval of some of these norms by giving reasons which transcend purely personal or 

domestic considerations. Ethics eschew bias and arbitrariness and require us to treat similar cases 

alike.  

 The question becomes: Has business anything to do with ethics? Given that business 

activity plays a significant role in the welfare of a society’s citizens, people within that society 

have a right to expect that businesses accept their role as “citizens” and that businesses will 

behave as good people; that is, they will behave ethically. Proponents of ethics in business often 

argue that it is in the interest of the business organization to behave in a way that recognizes the 

need for moral and ethical content in managerial decision making because it will ultimately 

benefit the business (Ola 1998). It is also necessary to be ethical because society will eventually 

force recalcitrant businesses to behave ethically through legislation or other regulatory means. It 

is assumed that by embracing ethics, businesses can take preemptive measures to prevent their 

operations from being regulated or penalized. 

 When business organizations behave ethically, they are helping to create a society that 

is imbued with such virtues as honesty, integrity and fairness, which will ultimately benefit them 

in many important ways. In other words, there is a belief that business organizations have a 

moral obligation to support and assist society by endorsing an ethical culture. Nigeria has a 

history of corrupt and unethical business and government practices. The principle of endorsing 

an ethical culture does not appear to have been embraced by Nigerian businesses, especially 

banks. For instance, in the past, commercial banks have disappeared overnight unannounced 

leaving patrons or customers stranded and desperate. Based on the above discussion, an 

interesting question arises: If society benefits from ethical business behavior, do individuals 

working for unethical businesses benefit from behaving unethically? That is, do employees 

endorse and reinforce the unethical behavior of their employers despite the fact that such 

behavior damages the society and thereby their own welfare? Without a change in personal 

behavior, it is unlikely that organizational or societal change is possible. To start analyzing this 

issue, the current study focuses on whether employees of Nigerian banks believe that they work 

in an ethical environment. 
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Organizational ethical climate 

An organizational ethical climate can be defined as the stable psychologically meaningful 

perceptions members of organizations hold concerning ethical procedures and policies existing 

in their organizations (Schneider 1975; Victor & Cullen 1988). Employees’ perceptions about 

the ethical climate of their organizations are affected by organizations’ policies, procedures, and 

reward systems as well as their formal and informal systems (Barnet et al. 2000). An ethical 

climate assists employees as they evaluate issues and consider alternatives, and helps to guide 

members in the determination of acceptable and unacceptable behavior at work. 

 The dominant ethical work climate is an individualized, dynamic perception. The 

ethical climate of a corporation is also just one aspect of the total work climate of the 

organization. Banks in developing economies like Nigeria are clearly acting out of a desire to 

make money (Erondu et al. 2004). However, as noted above, the need for profit has to be 

tempered by the need to be a good corporate citizen. The extent to which employees believe that 

the bank tempers its desire for profit with its need to be a good citizen is the framework for the 

current study. From the forgoing discussions, the following hypotheses were developed.  
 
Hypotheses 
 
Hypothesis 1: The motivations of Self-Interest and Company Profit are predictors of how the 
organization is viewed in terms of Efficiency. 
 
Efficiency = f (Self-Interest, Company Profit) 
 

It is usual for the interests of an individual to conflict with the interests of the organization, and 

therefore the relationship between Self-Interest and Efficiency is expected to be negatively 

correlated. The drive for Company Profits is usually positively correlated with Efficiency, and 

therefore it is anticipated that this relationship will be positively correlated. 

Hypothesis 2: Friendship and Team Interest are predictors of how the organization is viewed in 
terms of its Social Responsibility. 
 
Social Responsibility = f (Friendship, Team Interest) 
 
It is anticipated that the signs of the predictor variables with the dependent variable will be 
positive. 
 
Hypothesis 3: Personal Morality and Rules & Procedures are predictors of how the organization 
adheres to Law and Professional Codes. 
 
Law & Professional Codes = f (Personal Morality, Rules & Procedures) 
 
It is anticipated that the signs of the predictor variables will be positive. 
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These hypotheses can be tested using structural equation modeling, a technique often used in 

confirmatory studies. The current research is exploratory in nature, and requires verifying the 

extent to which the dimensions identified in the model development stage are present in a new 

domain; that is, the Nigerian business environment. Due to the exploratory nature of the 

research, it was decided that two less powerful statistical techniques be used in testing the model: 

factor analysis and regression. 

 

Methodology 
 
Sample and survey administration 
 
The sample for this study consisted of bank managers of various commercial banks in Nigeria. 

We selected our sample from banks listed in the Nigeria Business Directory (201). The banks 

were chosen at random, and are located in the cities of Enugu, Abuja, Onitsha, Kano, Lagos, or 

Port Harcourt. The justification for limiting the study to firms located in the listed six cities was 

made because these cities have the highest concentration of commercial banks in Nigeria. The 

cities were also selected because they were easily accessible, and it was easy to manage the 

logistics associated with conducting nationwide research and to overcome the challenged posed 

by a poorly developed communication system. The research questionnaire was administered to a 

random sample of 240 managers. 

 To enhance the response rate, the questionnaires were delivered by hand to the 

addresses of the banks and collected by hand on a scheduled pick up date (drop-off and pick-up 

method). This method has frequently been used by scholars performing research in developing 

countries (Elbanna 2009; Okpara 2009; Yavas 1987). Distribution was conducted this way to 

avoid the problems with the local mail system and to fit with local cultural issues, because 

Nigerians will rarely respond to anonymous surveys and prefer to know the background of the 

researcher and the purpose of the research before responding. This method also ensured reliable 

distribution and collection procedures, which were efficient and controlled by the researcher. 

 Ten research assistants and four field supervisors had the responsibility of distribution 

and collection of the survey questionnaires. Each of the research assistants was given a packet 

containing the instruments, which was delivered to a contact person at each of the firms 

surveyed. The packet contained a personally addressed cover letter explaining the purpose and 

scope of the research. The letter assured participants that their personal information would be 

kept strictly confidential and the personal data collected would be destroyed upon publication of 

the paper. The contact people were requested to distribute the questionnaires to the selected 
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managers and to attach a large envelope (provided) to a central and secured place in the firm.  

Respondents were asked to (anonymously) complete the instrument and deposit it into the large 

envelope. The contact person was asked to then seal the envelope and have it ready to be 

collected in two weeks. Each contact person was again contacted by telephone within four days 

of the return deadline, as a reminder that someone would be coming to pick up the envelope.  

 Of the 240 questionnaires distributed, a total of 200 usable questionnaires were 

received, providing a response rate of 83%. Of the 200 usable responses, 164 (82%) were from 

males, 36 (18%) were from females. A total of 112 (56%) responses were from top management 

while 88 (44%) were from middle management. The average age of the respondents was 42 

years old. More than half  (58%)  of those surveyed had bachelor’s degrees, 40% had master’s 

degrees, and 7% had doctoral degrees, indicating that this is an educated sample.  

 

Measures  

The survey was developed using the dimensions of Victor et al. (1993), set out in Table I above. 

That is, several items were generated using the nine dimensions. The survey was reviewed by 

academic experts for understandability and accuracy in the context of ethical behavior in Nigeria. 

Minor changes were made to improve the instrument in each area. Then the survey instrument 

was submitted to a panel of experts in Nigeria for validation. The panel was asked to review the 

content of the items in each of the instruments and determine whether the items were within the 

linguistic capabilities and understanding by the subjects in Nigeria. The same instrument was 

administered on two occasions using different respondents. This provided two sets of data for 

analysis. Each data set contained 200 respondents. We pretested the instrument on a small 

sample (n = 45) randomly selected from the larger sample. The correlation of random split-

halves for internal consistency for the questionnaire ranged from 0.60 to 0.70; the step-up 

formula ranged from 0.75 to 0.80. 

 

Results 
 
Mean and standard deviation scores 
 
The mean and standard deviation scores of selected ethical climate shown in Table 2 are as 

follows: using a test of means, the only dimension with a mean that is significantly different 

from the others is Personal Morality (mean = 1.65; standard deviation = 0.60). Therefore, the 

respondents disagreed only with the items addressing the Personal Morality scale. The 
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conclusions concerning this result are discussed below. Having established that the scales for 

each dimension meet the reliability test, the researcher tested the nature of the relationship 

between the Locus of Analysis dimensions. The hypotheses developed above suggest that the 

Local and Individual dimensions drive the Cosmopolitan dimension. That is, the individual and 

internal dimensions determine the ways in which employees perceive how the company treats its 

other “publics”.  

 

Table 2: Means and Standard Deviations of the Study Variables 

Ethical Criteria  
Locus of Analysis 

Individual Local Cosmopolitan 

Egoism  Self-interest Company profit Efficiency 

 3.92* (0.86) ** 3.87* (0.76)**  3.88* (0.79)** 

Benevolence   Friendship Team interest Social responsibility 

 4.21*(0.75)** 4.32* (0.66)** 4.35* (0.56)** 

Principled  Personal morality  Rules and procedures  Law and  
professional code 

 1.65* (0.91)** 4.33* (0.60)** 4.35* (0.54)** 

   * Mean  
** Standard Deviation 

 
Hypotheses 
 
The hypothesized relationships are tested using linear regression. The results are shown in Tables 

3, 4, and 5. 

Model 1: Egoism variables: The regression model for this test can be stated as follows: 
 
Model 1: Efficiency = f (Self-Interest + Company Profit) 
 
The results shown in Table 3 indicate that the dimensions of self-interest and company profit are 

significant predictors of the efficiency dimension (F = 59.453; p = 0.000). This finding further 

shows that employee perception of the internal environment favors self-interest; the drive for 

efficiency was weak (t = -6.164; p = 0.000). However, when employees perceive that the drive 

for company profit increases, so does the drive for efficiency. These results are logical and 

expected. They are also in line with the findings of Erondu et al. (2004). The predictors explain 

about 39% of the variance in the efficiency variable. This suggests that other variables not 
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included in the analysis may have a major impact on how Nigerian employees perceive 

efficiency within their companies. 

 

Table 3: Regression Results for Model 1 

Predictor F statistic R2 Beta t-test Significance 

Model 59.453  0.388           0.000** 

Self-Interest   -0.389 -6.164       0.000** 

Company profit   0.634 8.816       0.000** 

* p<.05 
** p<.01 
Dependent variable = Efficiency 

 

Table 4 shows that the overall model is significant (F = 15.313; p = 0.000). However, only one 

of the predictors is statistically significant. That is, as employees perceive that the company is 

concerned about employees, perceptions of social responsibility increase. This relationship 

friendship variable is significant. The sign of the significant predictor is as expected. The 

proportion of variance explained (R2) is small at 45%, indicating that the variables included in 

this analysis, while statistically significant, are somewhat conceptually important.  

 

Model 2: Benevolence variables = f (Friendship + Team Interest). The regression model for this 
test can be stated as follows: Model 2: Social Responsibility = f (Friendship + Team Interest) 
 

Table 4: Regression Results for Model 2 

Predicator  F statistic R2 Beta t-test Significance 

Model  15.313 0.45  
 

      0.000** 

Self-interest   0.68 5.524       0.000** 

Company profit    0.763 6.371       0.000** 

* p<.05 
** p<.01 
Dependent variable = Social Responsibility 
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Model 3: Principled variables. The regression model for this test can be stated as follows: 
 
Model 3: Laws & Professional Codes = f (Personal Morality + Rules & Procedures). 
  

 The overall model is significant (F = 211.231; p = 0.000). However, the predictors do 

not each have the expected positive correlation with the dependent variable. When employees 

perceive that the internal environment encourages personal ethical decisions, the employees also 

perceive that the company behaves legally. However, when employees perceive that rules and 

procedures are to be followed strictly, then the company is perceived to be acting against the law. 

This last result is somewhat surprising. The proportion of variance explained is high at 74%, 

indicating that the predictors are major issues under consideration in this aspect of an employee’s 

perceptions. 

 

Table 5: Regression results for Model 3 

Predicator  F statistic R2 Beta t-test Significance 

Model  211.231  0.74         0.000** 

Self-interest   0.78 20.710       0.000** 

Company profit    -0.361 -8.321        

* p<.05 
** p<.01 
Dependent variable = Social Responsibility 

 

 
Conclusions and implications 
 
The purpose of this study is to examine the extent to which the frameworks of Cullen, Victor, 

and Bronson (1993), and Ferrell and Fraedrich (1997) are applicable to the Nigerian banking 

environment. The overall result seems to confirm the applicability of those conceptual 

frameworks. That is, the Ethical Criteria (Egoism, Benevolence, and Principled) and the Locus 

of Analysis (Individual, Local, and Cosmopolitan) seem to be verified as separate dimensions in 

a distinct structure. Furthermore, the fact that these dimensions and relationships are found in the 

Nigerian work environment appears to make the framework robust to cultural change. 

Table 2 shows the results of the means and standard deviations for the descriptive data of ethical 

climates. The only dimension that was not positively endorsed was the Personal Morality vector 

on the Individual and Principled dimensions. On a scale of 1-5, with 1 being the lowest and 5 



16 
 

 

 

being the highest, the other vectors reported means of 3.99 or higher. The Personal Morality 

score seems to indicate that employees experienced the most discontinuity in what they believe is 

their own ethical perspective and that of the organization. This seems to fit with the results of the 

regression analysis reported previously. 

 The current study attempts to determine the relationship between the Individual and 

Local loci and the Cosmopolitan locus. The regression models seem to confirm the hypothesized 

relationships stated in the above discussion, with one exception. That is, in the final regression 

model, the Rules & Procedures predictor had a negative sign when a positive sign was expected. 

As employees perceive that they must follow company rules and procedures, they consider the 

company to be acting less “legally”. In contrast, when employees perceive that they should 

follow their own “moral compass”, the company is perceived to be acting more “legally”. The 

only way this inconsistency can be explained is that many companies in Nigeria must have rules 

that run counter to the employees’ perceptions of legal behavior. If that is the case, then the 

results are consistent. 

 Based on the conclusions of this study, several implications can be articulated. For 

example, management may be able to improve job satisfaction and commitment by identifying 

and eliminating aspects of the organization that encourage unethical behavior, while at the same 

time actively promoting good ethical behavior such as caring for their employees and 

community, developing clear rules and company guidelines, ensuring that employees act in an 

ethical manner when representing the company, and so forth. This can be done by rewarding 

managers who have demonstrated ethical practices in the organization, and punishing those who 

are unethical. Another important implication of this is that top management can influence 

job satisfaction and organizational commitment by ensuring that the firm has a professional 

climate and a sound company policy that will ensure that all workers comply with the legal and 

professional codes of ethics in conducting the business of the organization. 

 To achieve a sound ethical standard in an organization, it is recommended that 

management integrate ethical decision making into the performance appraisal processes by 

linking promotion, salary increases, and other incentives to the prescribed ethical principles of 

the firm, thus promoting high ethical standards among employees who may wish to take 

advantage of these benefits. The expectations of top management and efforts related to ethical 

issues in the organization should be made known to all levels of employees. It is recommended 

that more research on the issue of organizational ethics be extended to a consideration of other 

work variables, such as stress, career success, productivity, and motivation. It is also 
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recommended that more research on managerial and organizational ethics be conducted in 

developing countries, because it cannot be taken for granted that the same patterns of behavior 

and attitudes that exist in developed nations also exist in developing countries. The lack of 

research specific on these countries creates a vacuum in the knowledge base of top management 

and corporate leaders vis-a`-vis such critical issues as ethics, and further serves to inhibit the 

economic development and growth of these nations. 

 The Nigerian business environment is considered by many to be one of the most 

corrupt environments in the world. Based on the evidence of the current research, it appears that 

Nigerian bank employees share the same ethical and moral compass as people in other business 

environments. Therefore, corruption is more likely to be an institutional concept than an 

individual one. Further studies are necessary to verify these results in other business 

environments. However, if these results are replicated, it would seem to be logical that employee 

training should encourage and train employees to use their own judgment in deciding ethical and 

moral issues, because that is more likely to result in “legal” corporate behavior than if employees 

are made to simply follow company rules. 

 

Limitations and directions for future research  

The current research represents a preliminary investigation in a Nigerian environment. While the 

findings raise important issues about the impact of cultural and ethical behavior, there are a 

number of limitations that should be noted. First, the generalizability of the results may be 

limited because the sample is not representative of the entire business sector in Nigeria; the 

results cannot therefore be generally applied to businesses that were not part of this study. 

Second, the design of this study was cross-sectional. A broader geographic sampling to include 

more large urban areas would better reflect the national profile. Future research should involve 

collecting data on a longitudinal basis in order to help draw causal inferences and validate the 

findings of this research. Third, social-desirability bias may be a factor that has tainted responses 

in this study. However, every effort was made to reassure respondents that their responses would 

be kept strictly anonymous. Finally, the instruments used for this study need to be subjected to 

more statistical tests in order to establish a more robust validity and reliability. In spite of these 

limitations, our results have important implications for organizational change. 
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Abstract 
This paper, using plant-level data, looks at pollution emissions and compliance rates, to see 
whether firm-level characteristics (productivity and profitability) influence environmental 
outcomes. I find that plants associated with firms that make more profit or have more of any 
immediately negotiable medium of exchange emit less toxic inventory and air pollutants. Plants 
in violation with “voluntary compliance” as represented by TRI emissions are significantly less 
likely to comply with air pollution regulations, and plants owned by firms specializing in paper 
and allied product or petroleum and coal product are less sensitive to other enforcement activity.  
  
Key Words  
Firm, plant, environment, regulation, compliance, emission. 
 
Introduction 

This paper seeks to explore the effect of firm-level productivity and profitability on plant-level 

environmental performance using COMPUSTAT , Census of Population (CP) 1990 and 2000, 

and other EPA databases such as Envirofacts, Integrated Data for Enforcement Analysis (IDEA), 

Aerometric Information Retrieval System (AIRS), National Emissions Inventory (NEI), 2009 

Toxic Release Inventory (TRI) applying OLS, fixed-effects, logit, tobit, and Chow test 

procedures. I find that plants associated with firms that make more profit or have more of any 

immediately negotiable medium of exchange emit less toxic inventory and air pollutants. Plants 

in violation of “voluntary compliance” as represented by TRI emissions are significantly less 

likely to comply with air pollution regulations, and plants owned by firms specializing in paper 

and allied product or petroleum and coal product are less sensitive to other enforcement activity. 

This paper is unique in couple ways—theory of firm decision gets importance over expected 

utility models as I think that the former theory provides a better foundation for understanding 

how firms respond to enforcement actions than the latter one (Gray and Scholz 1993); different 

industries are within the scope of this study besides paper industry; and data for more recent 

years is analyzed.   

     The research unfolds as follows – Section 2 reviews literature and depicts the contribution of 

this research in the existing literature. Section 3 aims to build up the basis by sketching out the 

theoretical models with special focus on their neo-classical moorings. Section 4 describes the 

databases used and econometric specification. Section 5 explores the results. Finally, Section 6 

summarizes and concludes the research. 
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Literature Review 

Currently there exists voluminous literature in the field of environmental economics on empirical 

estimates of the relationship between enforcement and compliance. These range from the type of 

data and model to use, to the different types of variables that can be used in such models to 

capture the relationship. While the aim of this section is to highlight my limited knowledge of 

the above-said relationship, it is not an attempt to provide a comprehensive coverage on the 

subject. Rather, a selection of studies from the existing literature is presented (with particular 

emphasis on the United States). 

     Given external public decision about intensity of regulation, firms decide whether to comply. 

Smith (1979) uses manufacturing establishment data from the Bureau of Labor Statistics (BLS) 

surveys of occupational injuries and illnesses, 1972-1974, to examine changes in lost workday 

injury rates associated with inspections. Author compares firms that were inspected early in the 

year (March or April) with those inspected very late (November or December) and finds that 

early 1973 inspections decreased lost-workday case rates by an average of about 7 percent, with 

the largest reductions in firms with 1-99 employees; in 1974 the rates of the early 1973 

inspectees continued to decline relative to the rates of the late 1973 inspectees; the within-year 

effects of early 1974 inspections were only about one-third as great as that of 1973 inspections, 

although these estimates are not statistically significant. Viscusi (1979) fails to indicate any 

significant OSHA impact using the pooled time series and cross section data on industry health 

and safety investments and injury rates between 1972 and 1975.  

     After 1975, besides changing the nature of the inspection program OSHA maintains 

administrative reforms that improve targeting and conduct of inspections. But still McCaffrey 

(1983) could not find any impact of inspections on firms' injury rates from 1976 to 1978, just as 

Smith's 1974 study and Viscusi (1979). Viscusi (1986) revisits this issue using a sample of 

manufacturing industries from 1973 to 1983 and finds evidence supporting that OSHA's 

effectiveness is stronger than that presented in most previous studies but remains quite mixed - 

only for the incidence of lost workday injuries and illnesses—there is evidence of a statistically 

significant OSHA impact for an equation that is stable over the 1973-1983 period. The 

magnitude of the effect is modest, the effect is not robust with respect to different risk variables, 

and for the three risk variables examined, there is no evidence of endogeneity of the 

contemporaneous OSHA enforcement variable.  

     Limitations of these compliance studies include being restricted almost exclusively to 

estimation of the determinants of injury rates with single-equation techniques and considering 

only ‘direct effects’ of regulation. Alongside these direct effects however, are the ‘indirect 

effects’. Addressing these issues, Bartel and Thomas (1985) develop and test a three-equation 

model of workplace injuries, corporate noncompliance with OSHA standards, and OSHA 

enforcement.   

     But it is not possible to analyze long-term effects of particular kinds of inspections with the 

kinds of aggregate data or plant-level data from a single year used in the above studies. Data-
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related issues lead Gray and Scholz (1991) to ask whether OSHA inspections actually can force 

the firms to comply with the regulation using a better dataset drawn initially from the BLS, then 

appended information on all OSHA inspections of these plants based on OSHA enforcement 

records. Analyzing plant-level data from 6,842 firms between 1979 and 1985, the authors find 

that enforcement actions against firms with 100 to 500 employees had greater general and 

specific deterrence effects than against larger and smaller firms, small penalties decreased 

injuries as much as larger ones, and health inspections reduced injuries, but repeated inspections 

in the same year did not.   

    Focusing on the EPA water pollution regulations, Magat and Viscusi (1990) present an 

interesting departure from past patterns of regulatory failure. Analyzing compliance data of pulp 

and paper industry, the authors find that EPA water pollution regulation improves surface water 

quality.  

     Hardly any of the above studies asks about actual regulatory experience: how enforcement 

encourages compliance and how compliance behavior influences enforcement allocation. Gray 

and Deily (1996) try to find answers to these questions using data on individual steel plants. The 

authors find that greater enforcement leads to greater compliance and greater compliance leads to 

less enforcement, and that differences in firms’ characteristics matter more for enforcement than 

for compliance.   

     In another paper, Shadbegian and Gray (2003) enquires the determinants of compliance at 

paper mills measured by air pollution emissions per unit of output using the same set of data 

used in their 1995 and 1998 studies and find that emissions were significantly lower in plants 

with a larger air pollution abatement capital stock; but for pollution abatement operating costs 

the authors find (puzzlingly) positive, but always insignificant, coefficients. Gray and 

Shadbegian (2005) look at the similar question, but now the authors include 116 pulp and paper 

industry plants during 1979-1990 from LRD in their dataset. Applying a logit model, the authors 

find that large plants, old plants, and pulp mills comply less frequently, as do plants with water 

pollution or OSHA violations, but firm characteristics generally are not significant.  Enforcement 

activity increases compliance, but in a heterogeneous way: pulp mills are less sensitive to 

inspections, while plants owned by larger firms are less sensitive to inspections and more 

sensitive to “other” enforcement actions, consistent with the authors’ expectations and prior 

research results. Shadbegian and Gray (2006) extend their 2003 study by using a stochastic 

frontier model to estimate an output-oriented measure of technical efficiency rather than using 

growth-accounting efficiency measures, by covering additional industries (oil refineries and steel 

mills) and additional media (water pollution and toxic releases), and by using more recent data 

(1990–2000). These extensions allow for determining how consistent the earlier results are 

across time and industries. The authors use Seemingly Unrelated Regressions (SUR) models to 

examine the determinants of environmental performance and their relationship to economic 

performance and find that stricter local regulatory pressure is associated with somewhat lower 
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emissions. Cole, Elliott, and Shimamoto (2005) also find that regulations, both formal and 

informal, have been successful in making firms comply.  

     Notably, prior studies do not consider the overall regulator reputation-building impact of a 

levied sanction as well as the contribution of fines relative to other types of monitoring and 

enforcement instruments. Shimshack and Ward (2005) address these issues first. The authors 

find that, on the margin, the impact of a fine for water pollutant violations is about a two-thirds 

reduction in the statewide violation rate in the year following a fine. This large result is obtained 

through the regulator’s enhanced reputation. Focusing only on the response of the sanctioned 

plant, as in previous studies, may therefore seriously underestimate the efficacy of fines and 

other sanctions. Non-monetary sanctions contribute no detected impact on compliance, and the 

marginal fine induces substantially greater compliance than the marginal inspection. 

      The ISO 14000 series of environmental standards is a relatively recent development in 

environmentally responsible manufacturing (ERM). It applies to environmental systems and 

processes the same approach used by its predecessors, the ISO 9000 quality standards. Miles, 

Munilla, and McClurg (1999) argue that ISO 14000 registration may become a necessary 

condition for small and medium enterprise (SMEs) selling within the supply chains of large 

multinational corporations. SMEs that will be early adoptors of ISO 14000 will tend to be larger, 

more mature firms with technical orientations, and especially firms operating in competitive 

global markets. They may also have an organizational culture that promotes an emphasis on 

ethical business practices, and the development of strong, long-term relationships with their 

customers. The impact of environmental certification on SMEs will be dramatic and costly, but 

the benefits of enhanced reputation, better market access, lower insurance costs, and lower costs 

due to more efficient processes may more than compensate SMEs for the costs associated with 

ISO 14000 registration. Montabon et al. (2000) find that even though ISO 14000 has achieved 

relatively limited acceptance, there is strong evidence to indicate that this series of standards can 

positively impact both the performance of the environmental management system as well as 

overall corporate performance. Furthermore, it was found to outperform other ERM initiatives 

such as the Environmental Protection Agency's 33/50 program. Ofori et al. (2000) find that 

Singapore construction firms are adopting a wait-and-see attitude towards taking up the ISO 

14000 Environmental Management System (EMS); there are signs that environmental 

considerations will cause major changes in business practices in construction in Singapore; 

knowledge of the ISO 14000 series of standards within the construction industry in Singapore, 

while significant, is not widespread, a shortage of qualified personnel was considered a major 

hurdle to be faced by construction companies in their effort to formulate and implement EMS. 

As it does not appear likely that the government of Singapore will make the institution of EMS 

mandatory for construction enterprises seeking to undertake public projects, market mechanisms 

are even more important in leading construction firms to improve their environmental 

performance. Singapore construction companies' commitment to the environment is hampered by 

their cost-benefit concerns, and the ISO 14000 series of standards offers the opportunity for 
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construction organizations and individuals to pursue improved environmental performance in a 

systematic and structured manner. Amin and Banerjee (2010) find that ISO 14001 certification 

cannot serve as an end in itself for industries as peer companies under voluntary compliance may 

exceed environmental performance, minimum acceptable environmental standards could be 

enforced through industry-wide consensus, public access to performance indicators can be 

ensured under a voluntary mandate, and peer benchmarking may allow competitive goal setting.      

      A couple points to be noticed in light of the above discussion: Many of these studies do not 

include owner firm characteristics or do not focus on particular industry, and there is still a lack 

of consensus about the impact on compliance of enforcement. Gray and Shadbegian (2005) have 

had a major influence on this study. I contribute to the existing literature in two ways: By 

bringing different industries in the scope of this study besides the paper industry, and by 

analyzing data for more recent years.   

 

Theoretical Model 

Following Gray and Shadbegian (2005), the main assumption is that a profit maximizing firm 

operating plants chooses to comply with the environmental regulation only if the benefits from 

compliance exceed its costs. And so, a plant’s compliance decision is conditioned by its own 

characteristics, the owner firm’s characteristics, and the regulator’s activity. This assumption 

extends the traditional profit function (which includes revenue and cost of productions only) for 

plant 𝑖 owned by firm 𝑗 at time 𝑡 to also include cost to comply (COMPCOST), penalties of 

being out of compliance (PENALTY), and the probability of being caught in violation (VPROB):  

(1) 𝑃𝑟𝑜𝑓𝑖𝑡𝑖𝑗𝑡(𝐶𝑂𝑀𝑃𝐿𝑌) = 𝑃𝑖𝑗𝑡 ∗ 𝑄𝑖𝑗𝑡 − 𝐶𝑂𝑆𝑇𝑖𝑗𝑡 − 𝐶𝑂𝑀𝑃𝐶𝑂𝑆𝑇𝑖𝑗𝑡(𝐶𝑂𝑀𝑃𝐿𝑌) 

                                                   −𝑃𝐸𝑁𝐴𝐿𝑇𝑌𝑖𝑗𝑡 ∗ 𝑉𝑃𝑅𝑂𝐵𝑖𝑗𝑡(𝐶𝑂𝑀𝑃𝐿𝑌)  

Given this objective function, a plant determines an optimal level of compliance, COMPLY*, 

equalizing marginal benefit and marginal cost from compliance as presented in Equation (2). In 

my data a 0-1 decision is observed.  

(2) 𝑑�−𝑃𝐸𝑁𝐴𝐿𝑇𝑌𝑖𝑗𝑡 ∗ 𝑉𝑃𝑅𝑂𝐵𝑖𝑗𝑡� 𝑑𝐶𝑂𝑀𝑃𝐿𝑌⁄ = 𝑑�𝐶𝑂𝑀𝑃𝐶𝑂𝑆𝑇𝑖𝑗𝑡� 𝑑𝐶𝑂𝑀𝑃𝐿𝑌⁄  

Increased compliance might be reputation enhancing to the environmentally conscious 

consumers who are willing to pay more for environmentally friendly products and services, and 

so in turn, a firm can charge higher prices for their marketables. Better compliance status also 

reduces the amount of monetary penalties by reducing the chance of getting caught in violation. 

Besides these benefits, firms sometimes find compliance costly simply because they need to 

install expensive instruments to curve emissions.     

     I focus more on firm characteristics due to inaccessibility of plant characteristics; though I 

can argue that information on TRI released by a plant and the information on the industry to 

which the plant belongs are some plant-specific information at least. As mentioned earlier, a 
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plant’s compliance decision might depend on characteristics of the firm that owns the plant (e.g., 

the financial situation of the firm). Pollution abatement can involve sizable capital expenditures. 

So, for a firm in financial distress, the cost of compliance exceeds its benefits, as expensive 

compliance would lead them to bankruptcy. 

     Environmental support to plants may vary based on the size and specialization of the owner 

firms, as these features matter in lobbying regulators and providing economies of scale.  

     The regulatory activities like higher rates of inspection should affect a plant’s response by 

increasing VPROB (COMPLY*). Besides inspection, other enforcement activities might 

encourage compliance by raising PENALTY. Plants facing different compliance costs might 

experience different impacts from the same increase in regulatory activity. 

     In sum, a plant’s compliance decision depends on its own characteristics, owner firm size and 

profitability, and regulatory activity. Hence, I estimate a model of compliance behavior as 

follows: 

(3) 𝐶𝑂𝑀𝑃𝐿𝑌𝑖𝑗𝑡∗ = 𝑓�𝑅𝐸𝐺𝑆𝑖𝑗𝑡,𝑋𝑗 ,𝑋𝑗𝑡 ∗ 𝑅𝐸𝐺𝑆𝑖𝑗𝑡,𝑂𝐶𝑂𝑀𝑃𝐿𝑌𝑖𝑗𝑡,𝑌𝑡� 

COMPLY denotes a plant’s observed compliance status with air pollution regulations. REGS 

denotes regulatory activity (either inspection or other enforcement actions) directed toward the 

plant. 𝑋𝑖and 𝑋𝑗𝑡denote plant and firm characteristics, respectively. Interaction between 𝑋𝑖or 𝑋𝑗𝑡 

and REGS reveals whether or not differences exist in the responsiveness of plants and firms to 

enforcement. OCOMPLY denotes plant’s compliance status with other regulatory areas. In this 

case I use the plant’s voluntary reporting on TRI emissions. 𝑌𝑡, year dummies denote over-time 

changes in enforcement, or its definition. 

 

Data Description and Econometric Specification 

Plant location information (latitude and longitude) comes from EPA’s Envirofacts database. I use 

three sub-samples of plants for further analyses: plants with data on air compliance, plants 

having data on toxic releases into air and water, and plants that have air pollution emissions data 

for conventional pollutants, particulates, and sulfur dioxide.    

     Information about regulation comes from EPA’s regulatory datasets. From the IDEA database 

I obtain a quarterly history of the plant’s air pollution compliance status.   Information on air 

pollution regulation comes from AIRS. Compliance measure, COMPLY, is a dummy variable, 

indicating whether the plant was in compliance throughout the year (if a plant was out of 

compliance in any quarter, COMPLY is set to zero) during 1995-2002 period. To measure air 

pollution enforcement activity, I use information from the Envirofacts database to construct 

ACTION, the log of one plus the total number of actions directed towards the plant during the 

year. I also split ACTION into INSPECT, the log of one plus the total number of “inspection-

type” actions (e.g., inspections, emissions monitoring, stack tests), and OTHERACT, the log of 

one plus all non-inspection actions (e.g., notices of violation, penalties, phone calls) as these 

different types of actions might have different impacts on compliance. 
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     I obtain data on pollution emissions from EPA’s NEI database. NEI provides information on 

the tons of emissions per year for criteria air pollutants, of which I consider particulates under 

2.5 microns and sulfur dioxide for 1990, 1996, 1999, and 2002, and have created variables – 

PM2.5, log of microns under 2.5 and SO2, log of sulfur dioxide. 

     The EPA’s 2009 TRI provides information on releases of toxic pollutants into all media 

(TOXIC), log of TRI discharge into all media, air (AIRTOXIC), log of TRI discharge into air, and 

water (WATERTOXIC), log of TRI discharge into water during 1994-2007 period for all 

manufacturing facilities with sufficiently large use and/or emissions of toxic substances of which 

I cover from 1994 to 2002. 

     I use demographic information at the block group level from the 1990 and 2000 Census of 

Population (CP) to measure the characteristics of the population near each plant (taking all block 

groups with centroids within 10 miles of the plant as the relevant population) and then fill up the 

in between years. The health of some people, such as the old and the very young, is more 

sensitive to air pollution, which should lead a “socially optimizing” regulator to put more 

pressure on nearby plants to improve their environmental performance. I measure these groups 

by ELDERS, the fraction of the population 65 or older, and KIDS, the fraction of the population 

under 6. For “Environmental Justice” reasons one might expect plants located in poor and 

minority neighborhoods to face less pressure to improve environmental performance. I measure 

this with POOR, the fraction of the population living below the poverty line, and MINORITY, the 

fraction of the population that is nonwhite. 

     Lastly, I link firm-level productivity information taken from the COMPUSTAT database to 

the EPA samples. From the COMPUSTAT data I take FIRMEMP, the log of firm employment; 

FIRMPROF, the firm’s profit rate (net income divided by capital stock); CASH, any immediately 

negotiable medium of exchange as a measure of liquidity constraint; PAPER, a dummy variable 

indicating if a firm is in SIC 26; CHEM, a dummy variable indicating if a firm is in SIC 28; and 

PETRO, a dummy variable indicating if a firm is in SIC 29.  

     This study runs into couple econometric issues in estimating Equation (3). The first concern is 

that the dependent variable in the compliance equations (COMPLY) is discrete (qualitative in 

nature and must be represented by a dummy variable): a plant is either in compliance or out of 

compliance. So I need to use an estimation method that is appropriate to a binary dependent 

variable. There is not much difference between the probit and logit models, except that they are 

originated from two different distribution functions (Greene 2007). So, researchers can use either 

of these two models to reach an ultimate conclusion. In this case, I have chosen the logit model. 

The likelihood function is given as follows: 

𝐋 = �
𝐞𝐗𝐢𝛃

𝟏 + 𝐞𝐗𝐢𝛃
�

𝟏
𝟏 + 𝐞𝐗𝐢𝛃

𝐣𝐢

 

where 𝒊 (𝒋) refers to comply (not comply). I estimate the specification using a (theoretically 

inappropriate) OLS linear probability model, partly as a consistency check on the logit results, 
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but mostly so that I could briefly explore a Fixed Effects (FE) model of compliance, but have not 

otherwise used an FE model. 

     A second concern is the endogeneity issue: anticipated violators face more enforcement from 

regulators. This kind of targeting behavior in fact led most of the previous researchers to a 

puzzling negative relationship between enforcement and compliance.     

     I have tried two methods to overcome the endogeneity of enforcement: lagging the actual 

enforcement faced by a firm and generating a predicted value of enforcement (which I have also 

lagged) from the tobit model to use in a second-stage estimation (an instrumental variables 

method). The log-likelihood for the censored or tobit regression model is 

lnL = � logL(Yi, Xi,β)
yi>0

+ � logL(Yi = 0/Xi,β)
yi=0

 

or 

lnL = �−
1
2

yi>0

�ln(2π) + lnσ2 +
(Yi − Xiβ)2

σ2 � + � ln �1 − F �
Xiβ
σ ��

yi=0

 

The above equations illustrate how tobit contains the element of regression as well as the 

elements of probit in a single equation. The first part of the right hand side is from the classical 

regression for the non-limit observations, and the second part is from a probit model (the relevant 

probabilities for the limit observations).  

     To take account of over-time as well as cross-state variations, I predict enforcement activity 

using year and state dummies. This first-stage model gives me the lagged predicted value to use 

in the second-stage compliance models.     

 

Results 

Table 1 presents descriptive statistics and variable definitions. Note that I actually have three 

samples of data, depending on the dependent variable in the analysis: 1096 plants for compliance 

with air pollution regulations, 1191 plants for releases of toxic air pollutants, and 1035 plants for 

emissions of conventional air pollutants. The explanatory variables are presented depending on 

the availability of data as well as the maximum time period covered by any of the datasets, so 

means for the sub-samples differ. Looking at the dependent variables, compliance with air 

pollution regulations is high, with about three-quarters of the observations in compliance. No 

significant difference exists between means of conventional air pollutants, and the mean for 

releases of toxic air pollutants might seem greater than that of conventional air pollutants, but 

their units are completely different. Plants average almost one enforcement action per year. 

Turning to TRI emissions measures, TRI discharges into air account for most of the TRI 

discharges. Nearly all of the variables in the dataset primarily show time-series variation, with 

only the firm characteristics, like PAPER, CHEM, and PETRO, having a mostly cross-sectional 
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nature. On average more elderly people live within ten miles than children and also more people 

from the minority community than poor people live in the same vicinity. In any event, all of 

these models include year dummies, to account for changes in overall compliance rates and 

definitions of compliance over the period. 

     Correlations among the key variables are presented in Tables 2a-2c, using Spearman 

correlation coefficients, because they tend to be more robust to outliers (Gray and Shadbegian 

2005). These three tables provide evidence that the tendency to target enforcement towards 

noncomplying firms may make it difficult to observe empirically the ability of enforcement to 

increase compliance or decrease emissions: air enforcement is negatively correlated with 

compliance, positively correlated with toxic inventory releases into air, and positively correlated 

with emissions of two of the air pollutants. Another common feature among these three tables is 

that air pollution enforcement activity is greater at plants of firms which are in paper and allied 

product industries or petroleum and coal product industries, and for plants of firms with a larger 

pool of employees (except Table 2c).  In Table 2a, examining firm characteristics I find that air 

pollution compliance is lower for plants under firms that are in petroleum and coal product 

industries and for plants under firms with a larger pool of employees. This correlation is also true 

for a plant owned by a firm with more cash in hand, which challenges our general understanding. 

Within the set of regulatory measures, there is evidence for similar compliance behavior across 

different regulatory programs: air compliance is negatively correlated with TRI discharges. In 

Table 2b examining firm characteristics, I find that toxic discharges into the air are lower for 

plants under firms that are in chemical and allied product industries, for plants under firms with 

more cash on hand, and for plants associated with firms with greater profit rates. In Table 2c, 

examining firm characteristics I find that emission of air pollutants is greater for plants under 

firms that are in petroleum and coal product industries, and for plants under firms with a larger 

pool of employees.  

     Tables 3a-3c concentrate on the basic logit model of the compliance decision and the basic 

OLS model of toxic releases into the air and emissions of two air pollutants based solely on firm 

characteristics and demographic variables, which produce some significant results when each set 

of variables are analyzed alone across logit and OLS models.  Compliance rates and any kind of 

emission are significantly lower at plants of firms that are making more profit or in a 

neighborhood with more elderly and minority people. But when both sets of variables are 

analyzed together only PETRO and POOR retain their significance and consistency regarding 

signs in all these tables. Switching to either an OLS model or firm-specific FE makes no 

noticeable difference in the results in Table 3a, in which the effect is easiest from the OLS model 

(3aD)—a plant under a firm in the petroleum and coal product industry is 21 percent less likely 

to be in compliance, while doubling a firm’s profit rate raises its plant’s compliance rate by 0.4 

percent—but the transformed logit effects are nearly identical. In Table 3b all variables show 

high consistency regarding their sign and significance across the OLS models, irrespective of 

whether the sets of variables are analyzed separately or together. But switching from OLS to 



29 

 

firm-specific FE makes all firm characteristics lose their significance. According to Model 3bC, 

doubling of profit-rate leads to an almost 50 percentage point decline in toxic discharges into air. 

In Table 3c variables like FIRMPROF, PETRO, and POOR are able to produce the most 

consistent and significant coefficients across OLS models for both air pollutants. But POOR is 

the only variable that retains its significance and consistency even after switching from OLS to 

firm-specific FE in case of both the air pollutants.  

     Table 4 adds measures of the plant’s performance on other regulatory measures. The different 

regulatory measures are included separately, and then TRI discharges into both air and water are 

entered together. In all cases the results are similar: a plant’s discharge behavior into air and 

water is similar to its compliance for air pollution – more discharge is associated with more air 

regulation violation. The magnitudes of the TRI discharges into air or water impacts could be 

substantial if analyzed separately. In Model 4B or 4C, for example, a one percent increase in 

discharge into air or water raises the probability of being out of air regulation compliance by 

almost two or three percentage points, respectively. When analyzed together, TRI discharge into 

air remains negative and TRI discharge into water remains strongly negative.    

     Tables 5a-5c provide a first look at the relationship between a plant’s compliance with air 

pollution regulations, toxic discharges into air and emission of two kinds of air pollutants, and a 

variety of measures of the enforcement effort it faces. I use both actual enforcement and 

predicted enforcement measures, each lagged two years, in an attempt to reduce within-period 

endogeneity of enforcement (predicted enforcement values come from a first stage tobit, 

explaining the log of each type of enforcement activity using state and year dummies). Based on 

the correlations shown in Tables 2a-2c, it is not surprising that plants that face greater 

enforcement activity, as measured by lagged actual enforcement, tend to have a higher 

probability of being out of compliance or to emit more toxins and pollutants into the air. I believe 

that these results might say more about the targeting of enforcement towards violators, and might 

not indicate completely counterproductive enforcement. In Table 5a, after accounting for the 

endogeneity of enforcement by using lagged predicted enforcement, I find the expected positive 

relationship between OTHERACT and compliance in Model 5aF, in which increasing other 

enforcement activity by one raises the probability of being in compliance by roughly 5 percent. 

That is a large impact, given that only 27 percent of observations are out of compliance. In Table 

5b, after accounting for the endogeneity of enforcement by using lagged predicted enforcement, I 

find the expected negative relationship between OTHERACT and emission of toxic pollutants 

into the air in Model 5bF. Increasing other enforcement activity by one reduces toxic releases 

into the air by almost 43 percentage points. Table 5c is similar. After accounting for the 

endogeneity of enforcement by using lagged predicted enforcement, I find the expected negative 

significant relationship between OTHERACT and emission of particulates under 2.5 microns in 

Model 5cF. I find the most compelling evidence of targeting of enforcement towards violators 

when I use emission of sulfur dioxide as a dependent variable. Switching from lagged actual 
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enforcement to lagged predicted enforcement produces the expected negative relationship 

between emission of sulfur dioxide and all of the enforcement actions.  

     In Table 6a-6c I consider the differences in the impact of enforcement based on firm 

characteristics. These models include all firm characteristics found in Tables 3a-3c. Tables 6a-6c 

consider possible interactive effects using the three industry dummies: paper and allied product 

(PAPER), chemical and allied product (CHEM), and petroleum and coal product (PETRO). 

Recall that the last of these characteristics is associated with lower compliance rates in Table 2a. 

When I interact these three variables with enforcement measures (separately) in Table 6a, though 

overall enforcement variables remain negative (except predicted OTHERACT variable as in 

Table 5a), I see some differences in response to enforcement activity by firm type. Plants of 

firms specializing in paper and allied product or petroleum and coal product are less sensitive to 

other enforcement activity, and sensitivity of plants under the firms specializing in chemical and 

allied product is more or less the same for all kinds of enforcement activities. I also do a Chow 

test on the sets of interactions, and in nearly all cases null is rejected strongly, except for Model 

6aE. Again recall that the first and last of these characteristics is associated with more toxic 

emissions into air in Table 2b. When I interact these three variables with enforcement measures 

(separately) in Table 6b, overall enforcement variables remain positive (except both lagged 

actual and predicted OTHERACT variables, unlike Table 5b), and I see no differences in 

response to enforcement activity by firm type. I also do Chow test on the sets of interactions and 

in nearly all cases null is rejected strongly, except for Models 6bD and 6bF.   

     Recall that the last of these characteristics is associated with greater emission of both air 

pollutants in Table 2c. Considering PM25 as a dependent variable, when I interact these three 

variables with enforcement measures (separately) in Table 6c, the overall enforcement variables 

remain positive (except the predicted OTHERACT variable as in Table 5c), and I see no 

differences in response to enforcement activity by firm type. I also do a Chow test on the sets of 

interactions, and in half of the cases null is rejected strongly. Exceptions include Models 6cD, 

6cE, and 6cF. Considering SO2 as the dependent variable, when I interact these three variables 

with enforcement measures (separately) in Table 6c, the overall enforcement variables remain 

positive, including Model 6cF (except predicted ACTION and INSPECT variables as in Table 

5c), and I see no differences in response to enforcement activity by firm type. I also do a Chow 

test on the sets of interactions, and here the null is generally not rejected, except for Model 6cC.  

     Tables 5a-6c clearly indicate the existence of serial correlation in both the enforcement and 

compliance decisions as long as lagged specifications are concerned. The plausible reasons for 

the weak performance of the lagged-predicted specifications might be: year; state variables are 

not completely exogenous to the plant’s compliance decision; the first-stage specification 

performs not so well due to omitted variable/s problem and so correlation exists between the 

instrument and the actual value of enforcement activity; inclusion of too few plant 

characteristics; or the whole dynamics between enforcement activity and compliance behavior 

has changed over the years.  
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Summary and Conclusion 

I devote this study to examining plant-level data on enforcement, compliance, and emission of 

pollutants with air pollution regulation to: (1) test whether enforcement is effective in inducing 

plants to comply; (2) test whether certain types of plants are more influenced by enforcement 

behavior; and (3) determine what other firm characteristics are associated with compliance using 

three sub-samples of U.S. manufacturing firms and plants covering the 1994-2002 period. Plant-

level measures of air pollution enforcement activity, compliance status, and emissions of air 

pollutants during that period come from EPA databases, and firm-level data comes from the 

COMPUSTAT database. I find significant effects of some firm characteristics on emissions: 

plants associated with firms that are making more profit or have more CASH emit fewer toxic 

substances and air pollutants. I do not find significant effects of firm characteristics on 

compliance as found by Gray and Shadbegian (2005). Gunningham, Kagan, and Thornton (2003) 

and Helland (1998) also found significant effects of firm characteristics on compliance when 

examining compliance in the 1990s. Perhaps an increase in the stringency of regulatory pressures 

in the 1990s, or the emergence of other external pressures on firms, increased the impact of firm 

characteristics on compliance. On the other hand, plants in violation with “voluntary 

compliance” as represented by TRI emissions are significantly less likely to comply with air 

pollution regulations.  

     Measuring the impact of regulatory enforcement on air compliance and air emissions is 

complicated by the targeting of enforcement towards plants that are out of compliance. This 

targeting effect generally results in a negative relationship between enforcement and compliance 

and a positive relationship between enforcement and emissions. However, when I account for the 

endogeneity of enforcement by using lagged predicted values of enforcement, based on variables 

that are clearly exogenous to the plant’s compliance or emission decision, I find the expected 

positive (negative) relationships between enforcement and compliance (emissions) in some (but 

not all) cases. 

     Even though firm characteristics are not found to be related to the level of compliance, I find 

them to be related to a plant’s sensitivity to enforcement. Plants owned by firms specializing in 

paper and allied product or petroleum and coal product are less sensitive to other enforcement 

activity, and sensitivity of plants owned by the firms specializing in chemical and allied product 

is more or less similar across all kinds of enforcement activities. In contrast, even though firm 

characteristics are found to be related to the plant-level of emissions, I see no differences in 

response to enforcement activity by firm type.  

     In sum, this study extends Gray and Shadbegian (2005) and is unique in two ways: bringing 

different industries in the scope of this study besides the paper industry, and talking about more 

recent scenarios regarding plant’s environmental performance and compliance behavior by 

analyzing newer datasets.   
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     I am planning to overcome some of the limitations of the current paper in future work. Most 

importantly, I anticipate extending the dataset by including plant characteristics. I also want to 

include more years of data for air as well as other environmental regulatory measures, water 

compliance and emission of water pollutants, and OSHA regulation. The expanded data set will 

allow me to look more closely at the interactions between the compliance and emission decisions 

for one pollution medium and compliance and emission on other media. It will also allow me to 

test for changes in the importance of both plant and firm characteristics over time. I plan to 

expand my definition of compliance to allow me to distinguish among different levels of 

compliance, ranging from paperwork violations to excess emissions, and to distinguish between 

the impacts of state and federal enforcement activity. I plan to examine the impact of regulation 

on compliance for plants in other industries, including steel and oil, primary metal, and 

fabricated metal, to see if regulatory effects differ across industries. Lastly, I wish to apply a 

nonparametric approach to measure the relationships. 
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Table 1 – Descriptive Statistics 

Variable 
Mean 

Description 
(s.d.) 

Dependent Variables 

COMPLY 
0.7276 (N = 1096) Dummy variable = 1 if 

a plant is in compliance with air 
regulations in year t -0.445 

AIRTOX 
10.2028 (N = 1191) Log of TRI air 

discharges (in pounds) at   plant i 
in year t -2.878 

PM2..5 
1.9668 (N = 1035) Log of particulates 

emissions under 2.5 microns (in 
tons) at plant i of firm j in year t -2.847 

SO2 
1.9239 (N = 1035) Log of sulfur dioxide 

emissions (in tons) at plant i of 
firm j in year t -4.346 

Enforcement Activity between 1990 and 2002 

ACTION 
0.8614 Log of (1+ total enforcement 

actions) at plant i of firm j in year t -0.644 

INSPECT 
0.6532 Log of (1+ inspections) at plant i 

of firm j in year t -0.567 

OTHERACT 
0.7106 Log of (1+ other air enforcement 

actions) at plant i of firm j in year t -0.771 
Toxic Releases Inventory Emissions Measures between 1994 and 2002 

TOXIC 
9.2735 Log of TRI air, water, land and 

under discharges at plant i of firm j 
in year t -3.19 

AIRTOXIC 
9.2078 Log of TRI air discharges at plant i 

of firm j in year t -3.195 

WATERTOXIC 
6.2505 Log of TRI water discharges at 

plant i of firm j in year t -3.231 
Firm Characteristics between 1990 and 2002 

FIRMEMP 
-0.5892 Log of firm’s total employment (in 

thousands) at firm j in year t  -2.597 

FIRMPROF 
-7.0359 Firm’s profit rate (net 

income/capital stock) at firm j in 
year t -91.654 

CASH 
5.5465 Any immediately negotiable 

medium of exchange at firm j in 
year t -42.307 

PAPER 
0.0436 Dummy variable = 1 if a firm is in 

SIC 26  -0.204 

CHEM 
0.5752 Dummy variable = 1 if a firm is in 

SIC 28 -0.494 

PETRO 
0.0398 Dummy variable = 1 if a firm is in 

SIC 29 -0.195 

Demographic Variables between 1990 and 2000 

POOR 0.1296 Percentage of population within 10 
miles living below the poverty line  -0.057 

ELDERS 0.1262 Percentage of population within 10 
miles 65 or older  -0.033 

MINORITY 0.2166 Percentage of population within 10 
miles nonwhite  -0.16 

KIDS  0.0852 Percentage of population within 10 
miles under the age of 6  -0.011 
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Table 2a – Spearman Correlation Coefficients  
(Observations = 3967) 

Dependent Variable = COMPLY 

  COMPLY ACTION TOXIC 

FI
R

M
EM

P 

FI
R

M
PR

O
F 

CASH PAPER CHEM PETRO 

COMPLY 1 -.20*   -.12* -0.02 0.009 -0.02 -3E-04 .04* -.13* 

ACTION   1 .28* 0.01 -.09* -.15* .04* -.10* .21* 

TOXIC     1 .03* -.10* -.13* .18* -.19* .19* 

FIRMEMP       1 .24* .16* .05* -.06* .04* 

FIRMPROF         1 .33* -0.01 .33* -.12* 

CASH           1 -.13* .18* -.12* 

PAPER             1 -.38* -.19* 

CHEM               1 -.38* 

PETRO                 1 

* p<0.05 

 

Table 2b – Spearman Correlation Coefficients 
(Observations = 4544) 

Dependent Variable = AIRTOX 

 AIRTOX ACTION 

FI
R

M
EM

P 

FI
R

M
PR

O
F 

CASH PAPER CHEM PETRO 

AIRTOX 1 .29* 0 -.10* -.12* .19* -.17* .16* 

ACTION   1 0 -.09* -.15* .05* -.09* .18* 

FIRMEMP     1 .22* .16* .04* -.06* .06* 

FIRMPROF       1 .34* -0.02 .33* -.15* 

CASH         1 -.12* .19* -.15* 

PAPER           1 -.37* -.19* 

CHEM             1 -.38* 

PETRO               1 

* p<0.05 
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Table 2c – Spearman Correlation Coefficients 
(Observations = 1105) 

Dependent Variable = PM25 or SO2 

 PM25 SO2 ACTION 

FI
R

M
EM

P 

FI
R

M
PR

O
F 

CASH PAPER CHEM PETRO 

PM25 1 .74* .38* 0.02 -.14* -.09* -.07* -.09* .34* 

SO2   1 .32* 0.02 -.14* -0.1 -0 -.07* .39* 

ACTION     1 -
0.02 -0 -.13* 0.03 0.02 .21* 

FIRMEMP       1 .25* .08* -0 -0 .08* 

FIRMPROF         1 .21* -0 .19* -0.1 

CASH           1 -.15* .14* -0.04 

PAPER             1 -.31* -.20* 

CHEM               1 -.27* 

PETRO                 1 

* p<0.05  
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Table 3a – Basic Compliance Models 

(Dependent Variable = COMPLY)  

Model 3aA  3aB  3aC  3aD  3aE  
(Logit) (Logit) (Logit) (OLS) (FE) 

Firm Characteristics 

FIRMEMP 
0.0046 

_ 
0.0068 0.01 0.01 

-0.0054 -0.006 -0 -0.01 

FIRMPROF 
-.1412*** 

_ 
0.0072 0 0.02 

-0.036 -0.034 -0 -0.04 

CASH 
-0.0045 

_ 
0.0048 0.01 0.04 

-0.0204 -0.029 -0 -0.03 

PAPER 
-.0649** 

_ 
-0.031 -0 -0.01 

-0.0237 -0.027 -0 -0.09 

CHEM 
-0.0225 

_ 
0.0042 0 0.1 

-0.0181 -0.021 -0 -0.16 

PETRO 
-.2084*** 

_ 
-.2193*** -.2101*** 

_ 
-0.0252 -0.03 -0 

Demographic Variables 

POOR _ 
.9615*** 1.0472*** .9423*** 1.1925*** 

-0.1978 -0.211 -0.2 -0.21 

ELDERS _ 
-.9942** -0.729 -0.7 -.8120* 

-0.382 -0.403 -0.4 -0.39 

MINORITY _ 
-0.1011 -0.082 -0.1 -0.13 

-0.3543 -0.07 -0.1 -0.07 

KIDS _ 
-1.2711 -0.658 -0.5 0.37 

-1.065 -1.115 -1 -1.07 

LOG-L -2447.18 -1768.02 -1599 _ _ 

pseudo-R2 0.03 0.017 0.042 0.05 0.03 

Number of observations 4315 3151 2948 2948 2948 

* p<0.05 
** p<0.01 
*** p<0.001 

Note: Standard deviations are shown in the parentheses. 
         Regressions also include a constant term and year dummies. 
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Table 3b – Basic Tri Air Discharge Models  

(Dependent Variable = AIRTOX)  

Model 
3bA  3bB 3bC 3bD  

(OLS) (OLS) (OLS) (FE) 

Firm Characteristics 

FIRMEMP 
-0.0434 

_ 
0.0016 0.1897 

-0.0304 -0.0383 -0.2157 

FIRMPROF 
-.0807** 

_ 
-.5170* -0.0299 

-0.0284 -0.2265 -0.3739 

CASH 
-.3074** 

_ 
-.5488** 0.2532 

-0.1155 -0.2097 -0.4745 

PAPER 
1.6698*** 

_ 
1.8324*** 0.1154 

-0.1291 -0.1553 -0.5525 

CHEM 
0.1407 

_ 
.5257*** -0.0131 

-0.1022 -0.1279 -1.0024 

PETRO 
1.5246*** 

_ 
1.8429*** 

_ 
-0.1272 -0.1514 

Demographic Variables 

POOR _ 
8.7940*** 8.0796*** 3.7091** 

-1.2089 -1.2081 -1.2012 

ELDERS _ 
-6.6170** -7.2567** -5.9400** 

-2.3819 -2.3571 -2.2375 

MINORITY _ 
-2.7986*** -2.9289*** -2.1405*** 

-0.4197 -0.4201 -0.4087 

KIDS _ 
-9.1375 -6.0081 -8.4561 

-6.534 -6.4844 -6.1402 

R2 0.073 0.023 0.096 0.024 

Number of observations 4544 3380 3190 3190 

* p<0.05 
** p<0.01 
*** p<0.001 

Note: Standard deviations are shown in the parentheses. 
Regressions also include a constant term and year dummies. 
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Table 3c – Basic Air Emissions Models  

(Dependent Variable = PM25 or SO2) 

Model 
3cA 

(OLS) 
3cB 

(OLS) 
3cC 

(OLS) 
3cD 
(FE) 

3cA 
(OLS) 

3cB 
(OLS) 

3cC 
(OLS) 

3cD 
(FE) 

PM25 SO2 

Firm Characteristics 

FIRMEMP 
.1221* 

_ 
.251*** 0.0921 -0.035 

_ 
0.0761 0.0309 

-0.0575 -0.0703 -0.32 -0.0882 -0.108 -0.4938 

FIRMPROF 
-.195** 

_ 
-1.58*** -0.032 -.2387** 

_ 
-2.23*** -1.4927 

-0.064 -0.3676 -0.5243 -0.0904 -0.5597 -0.894 

CASH 
-1.27*** 

_ 
-1.6542* -0.1861 -1.68*** 

_ 
-1.1003 -1.5109 

-0.3673 -0.8091 -1.2502 -0.5164 -1.3102 -2.6122 

PAPER 
-0.3032 

_ 
-.6549** -0.3483 .6441* 

_ 
-0.0466 1.2257 

-0.2173 -0.2611 -0.8571 -0.3301 -0.4016 -1.2751 

CHEM 
-0.1407 

_ 
-0.1347 

_ 
.5751* 

_ 
0.6252 

_ 
-0.1881 -0.2233 -0.2921 -0.3474 

PETRO 
2.38*** 

_ 
1.96*** 

_ 
4.73*** 

_ 
4.61*** 

_ 
-0.2469 -0.286 -0.3634 -0.4163 

Demographic Variables 

POOR _ 
18.55*** 15.7*** 8.01*** 

_ 
19.1*** 14.6*** 9.549** 

-2.2807 -2.2328 -2.2077 -3.5744 -3.4042 -3.4281 

ELDERS _ 
-4.2248 -4.7235 4.2638 

_ 
7.0543 9.7561 9.8804 

-4.5014 -4.3064 -4.3282 -7.2822 -6.779 -6.7 

MINORITY _ 
-2.58*** -2.85*** -1.1725 

_ 
-1.9198 -2.537* -0.711 

-0.8049 -0.7804 -0.752 -1.2439 -1.1723 -1.1584 

KIDS _ 
-1.1504 -17.1807 2.5276 

_ 
-8.5961 -22.8568 -13.7116 

-12.048 -11.595 -11.188 -18.968 -17.823 -16.969 

R2 0.139 0.112 0.224 0.069 0.182 0.086 0.245 0.049 

Number of 
Observations 1243 850 816 816 1140 768 738 738 

* p<0.05 
** p<0.01 
*** p<0.001 
Note: Standard deviations are shown in the parentheses. 
Regressions also include a constant term and year dummies. 
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Table 4 – Compliance-Cross-Pollution Effects Logit Models 

(Dependent Variable = COMPLY) 

Model 4A 4B 4C 4D 

Cross-Regulation Effects  

TOXIC 
-.0192*** 

_ _ _ 
-0.0029 

AIRTOXIC _ 
-.0176*** 

_ 
-0.0112 

-0.0028 -0.0068 

WATERTOXIC _ _ 
-.0268*** -.0235*** 

-0.0046 -0.005 

Firm Characteristics 

FIRMEMP 
0.0072 0.0068 0.0128 0.0125 

-0.0057 -0.0057 -0.0113 -0.0114 

FIRMPROF 
-.1861*** -.1830*** -.1837* -.1844* 

-0.0401 -0.0402 -0.0806 -0.0776 

CASH 
-0.0014 -0.0012 -0.2281 -.2450* 

-0.0237 -0.0238 -0.1191 -0.1166 

PAPER 
-0.0044 -0.006 .1321*** .1506*** 

-0.0237 -0.0239 -0.0372 -0.0371 

CHEM 
0.0018 0.0029 .1201** .1318*** 

-0.0195 -0.0196 -0.0364 -0.0371 

PETRO 
-.1424*** -.1428*** -.0853* -0.0638 

-0.0259 -0.026 -0.039 -0.0401 

LOG-L -2283.29 -2276.05 -830.31 -821.25 

pseudo-R2 0.038 0.036 0.053 0.055 

Number of 
Observations 3967 3944 1375 1358 

* p<0.05 
** p<0.01 
*** p<0.001 

Note: Standard deviations are shown in the parentheses. 
Regressions also include a constant term and year dummies. 
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Table 5a – Compliance-Enforcement Measures Logit Models  

(Dependent Variable = COMPLY) 

Model 5aA 5aB 5aC 5aD 5aE 5aF 

ACTION-2 
-.1119*** 

_ _ _ _ _ 
-0.0095 

P(ACTION)-2 _ 
-.4356*** 

_ _ _ _ 
-0.0779 

INSPECT-2 _ _ 
-.0766*** 

_ _ _ 
-0.0105 

P(INSPECT)-2 _ _ _ 
-.1805*** 

_ _ 
-0.0371 

OTHERACT-2 _ _ _ _ 
-.0690*** 

_ 
-0.0076 

P(OTHERACT)-2 _ _ _ _ _ 
0.0518 

-0.0438 

LOG-L -2276.4 -1512.59 -2319.85 -1517.33 -2305.83 -1529.1 

pseudo-R2 0.059 0.043 0.041 0.04 0.047 0.032 

Number of 
Observations 4107 2593 4107 2593 4107 2593 

* p<0.05 
** p<0.01 
*** p<0.001 
Note: Standard deviations are shown in the parentheses. 
 

All models include the complete set of firm characteristics from earlier 
models, along with year dummies and a constant term. 
 

Pseudo-r-square of the tobits are 0.114, 0.210, 0.114 for ACTION, 
INSPECT, and OTHERACT, respectively and so I am only explaining a 
relatively small part of the variation in enforcement. 
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Table 5b – Tri Air Discharges-Enforcement Measures OLS Models  

(Dependent Variable = AIRTOX) 

Model 5bA 5bB 5bC 5bD 5bE 5bF 

ACTION-2 
.7939*** 

_ _ _ _ _ 
-0.0567 

P(ACTION)-2 _ 
1.4899*** 

_ _ _ _ 
-0.3786 

INSPECT-2 _ _ 
.7629*** 

_ _ _ 
-0.0635 

P(INSPECT)-2 _ _ _ 
.6237*** 

_ _ 
-0.1861 

OTHERACT-2 _ _ _ _ 
.3600*** 

_ 
-0.047 

P(OTHERACT)-2 _ _ _ _ _ 
-0.4312 

-0.2412 

R2 0.115 0.088 0.105 0.087 0.087 0.084 

Number of 
Observations 4312 2884 4312 2884 4312 2884 

* p<0.05 
** p<0.01 
*** p<0.001 
Note: Standard deviations are shown in the parentheses. 
 

All models include the complete set of firm characteristics from earlier 
models, along with year dummies and a constant term. 
 

Pseudo-r-square of the tobits are 0.111, 0.209, 0.112 for ACTION, INSPECT, 
and OTHERACT, respectively and so I am only explaining a relatively small 
part of the variation in enforcement. 
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Table 5c – Air Emissions-Enforcement Measures OLS Models 

(Dependent Variable = PM25 or SO2) 

Model 
  A
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Dependent Variable = PM25 

5cA 
1.19*** 

_ _ _ _ _ 0.225 1176 
-0.105 

5cB _ 
4.872** 

_ _ _ _ 0.2 132 
-1.871 

5cC _ _ 
1.083*** 

_ _ _ 0.201 1176 
-0.1133 

5cD _ _ _ 
1.869** 

_ _ 0.198 132 
-0.742 

5cE _ _ _ _ 
.511*** 

_ 0.162 1176 
-0.0898 

5cF _ _ _ _ _ 
-2.25* 

0.184 132 
-1.0937 

Dependent Variable = SO2 

5cA 
1.39*** 

_ _ _ _ _ 0.232 1089 
-0.1608 

5cB _ 
-0.3196 

_ _ _ _ 0.144 122 
-2.8605 

5cC _ _ 
1.07*** 

_ _ _ 0.207 1089 
-0.1729 

5cD _ _ _ 
-0.4118 

_ _ 0.145 122 
-1.1396 

5cE _ _ _ _ 
.9082*** 

_ 0.212 1089 
-0.1354 

5cF _ _ _ _ _ 
-0.0015 

0.144 122 
-1.7416 

* p<0.05 
** p<0.01 
*** p<0.001 
Note: Standard deviations are shown in the parentheses. 
All models include the complete set of firm characteristics from earlier models, along 
with year dummies and a constant term. 
 

Pseudo-r-square of the tobits are 0.191, 0.309, 0.123 for ACTION, INSPECT, and 
OTHERACT, respectively and so there is only an explanation for a relatively small part 
of the variation in enforcement. 
 

Findings indicate that the expected negative significant relationship between 
OTHERACT and emission of particulates under 1.0 microns (PM10), nitrogen oxides 
(NOX), and volatile organic compounds (VOC).  

 

 



45 

 

Table 6a – Enforcement * Firm Characteristics Logit Models  

(Dependent Variable = COMPLY) 

Model 6aA 6aB 6aC 6aD 6aE 6aF 

ACTION-2 
-.1681*** 

_ _ _ _ _ 
-0.0217 

P(ACTION)-2 _ 
-.6575*** 

_ _ _ _ 
-0.1787 

INSPECT-2 _ _ 
-.1438*** 

_ _ _ 
-0.0247 

P(INSPECT)-2 _ _ _ 
-.3194*** 

_ _ 
-0.0865 

OTHERACT-2 _ _ _ _ 
-.0681*** 

_ 
-0.0165 

P(OTHERACT)-2 _ _ _ _ _ 
0.0346 

-0.088 

PAPER* 
ENFORCEMENT-2 

.1170*** 
_ 

.1273*** 
_ 

-0.0218 
_ 

-0.0304 -0.0331 -0.0256 

PAPER* 
P(ENFORCEMENT)-2 

_ 
.5880* 

_ 
.4049*** 

_ 
-.3034* 

-0.2546 -0.1255 -0.1352 

CHEM* 
ENFORCEMENT-2 

0.0365 
_ 

0.0147 
_ 

0.0105 
_ 

-0.027 -0.0308 -0.0208 

CHEM* 
P(ENFORCEMENT)-2 

_ 
-0.0606 

_ 
-0.1123 

_ 
0.2049 

-0.2318 -0.1176 -0.1109 

PETRO* 
ENFORCEMENT-2 

.0831** 
_ 

.1328*** 
_ 

-0.0052 
_ 

-0.029 -0.0323 -0.0223 

PETRO* 
P(ENFORCEMENT)-2 

_ 
.5262* 

_ 
.2994** 

_ 
-0.0779 

-0.2302 -0.1055 -0.1418 

LOG-L -2267.18 -1505.74 -2303.18 -1502.83 -2304.81 -1519.86 

pseudo-R2 0.063 0.047 0.048 0.049 0.047 0.038 

Number of 
Observations 4107 2593 4107 2593 4107 2593 

* p<0.05 
** p<0.01 
*** p<0.001 
Note: Standard deviations are shown in the parentheses. 

All models include the complete set of firm characteristics from earlier models, along 
with year dummies and a constant term. 
 

ENFORCEMNT variable differs depending on associated enforcement activity variable, 
for example in Model 6aA ENFORCEMENT-2 = ACTION-2 or in Model 6aF 
P(ENFORCEMENT)-2 = P(OTHERACT)-2.   
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Table 6b – Enforcement * Firm Characteristics OLS Models  

(Dependent Variable = AIRTOX) 

Model 6bA 6bB 6bC 6bD 6bE 6bF 

ACTION-2 
.3052* 

_ _ _ _ _ 
-0.1285 

P(ACTION)-2 _ 
0.9986 

_ _ _ _ 
-0.758 

INSPECT-2 _ _ 
.5268*** 

_ _ _ 
-0.1485 

P(INSPECT)-2 _ _ _ 
0.6349 

_ _ 
-0.3241 

OTHERACT-2 _ _ _ _ 
-0.0328 

_ 
-0.1001 

P(OTHERACT)-2 _ _ _ _ _ 
-0.1715 

-0.5014 

PAPER* 
ENFORCEMENT-2 

.9916*** 
_ 

.6994*** 
_ 

.4759** 
_ 

-0.18 -0.1975 -0.1558 

PAPER* 
P(ENFORCEMENT)-2 

_ 
2.6936* 

_ 
0.8101 

_ 
-0.8631 

-1.2835 -0.6436 -0.7455 

CHEM* 
ENFORCEMENT-2 

.4465** 
_ 

0.0972 
_ 

.6308*** 
_ 

-0.1585 -0.1825 -0.1258 

CHEM* 
P(ENFORCEMENT)-2 

_ 
-0.3839 

_ 
-0.592 

_ 
0.1063 

-0.9532 -0.4886 -0.6182 

PETRO* 
ENFORCEMENT-2 

.5282** 
_ 

0.1586 
_ 

.3292* 
_ 

-0.1733 -0.1999 -0.1363 

PETRO* 
P(ENFORCEMENT)-2 

_ 
1.6319 

_ 
0.3562 

_ 
-1.0587 

-1.1587 -0.5159 -0.8227 

R2 0.121 0.091 0.108 0.089 0.093 0.085 

Number of 
Observations 4312 2884 4312 2884 4312 2884 

* p<0.05 
** p<0.01 
*** p<0.001 
Note: Standard deviations are shown in the parentheses. 
All models include the complete set of firm characteristics from earlier 
models, along with year dummies and a constant term. 
 

ENFORCEMNT variable differs depending on associated enforcement 
activity variable, for example in Model 6bA ENFORCEMENT-2 = ACTION-2 
or in Model 6bF P(ENFORCEMENT)-2 = P(OTHERACT)-2.   
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Table 6c – Enforcement * Firm Characteristics OLS Models 
(Dependent Variable = PM25 or SO2) 

Model 6cA 6cB 6cC 6cD 6cE 6cF 
Dependent variable = PM25 

ACTION-2 
.831*** 

_ _ _ _ _ 
-0.197 

P(ACTION)-2 _ 
0.8888 

_ _ _ _ 
-4.3794 

INSPECT-2 _ _ 
.9722*** 

_ _ _ 
-0.2236 

P(INSPECT)-2 _ _ _ 
1.2633 

_ _ 
-1.3535 

OTHERACT-2 _ _ _ _ 
0.262 

_ 
-0.1658 

P(OTHERACT)-2 _ _ _ _ _ 
-3.0362 
-1.7845 

PAPER* 
ENFORCEMENT-2 

.8896** 
_ 

.7637* 
_ 

0.2919 
_ 

-0.3041 -0.3269 -0.273 

PAPER* 
P(ENFORCEMENT)-2 

_ 
25.859** 

_ 
2.4411 

_ 
1.3022 

-8.7915 -2.5771 -2.9926 

CHEM* 
ENFORCEMENT-2 

0.4308 
_ 

-0.0472 
_ 

.4453* 
_ 

-0.2707 -0.2991 -0.2234 

CHEM* 
P(ENFORCEMENT)-2 

_ 
0.9724 

_ 
0.1888 

_ 
1.8514 

-4.9572 -1.8488 -2.7205 

PETRO* 
ENFORCEMENT-2 

0.2105 
_ 

-0.2334 
_ 

0.2315 
_ 

-0.3079 -0.3374 -0.2558 

PETRO* 
P(ENFORCEMENT)-2 

_ 
10.2447 

_ 
1.1201 

_ 
-0.3113 

-6.0471 -2.0685 -3.7032 

R2 0.231 0.277 0.208 0.205 0.165 0.189 

Number of 
Observations 1176 132 1176 132 1176 132 

Dependent Variable = SO2 

ACTION-2 
1.1309*** 

_ _ _ _ _ 
-0.2994 

P(ACTION)-2 _ 
-6.4742 

_ _ _ _ 
-6.766 

INSPECT-2 _ _ 
.9408** 

_ _ _ 
-0.3394 

P(INSPECT)-2 _ _ _ 
-2.9795 

_ _ 
-2.0848 

OTHERACT-2 _ _ _ _ 
.7157** 

_ 
-0.2495 

P(OTHERACT)-2 _ _ _ _ _ 
0.4953 

-2.7162 
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Table 6c – Enforcement * Firm Characteristics OLS Models  
(Continued) 

(Dependent Variable = PM25 or SO2) 

Model 6cA 6cB 6cC 6cD 6cE 6cF 

PAPER* 
ENFORCEMENT-2 

1.0142* 
_ 

.9630* 
_ 

0.4847 
_ 

-0.4641 -0.4983 -0.4098 

PAPER* 
P(ENFORCEMENT)-2 

_ 
32.8247* 

_ 
7.5078 

_ 
-2.2265 

-13.7325 -3.8864 -4.6165 

CHEM* 
ENFORCEMENT-2 

0.1779 
_ 

0.0694 
_ 

0.2765 
_ 

-0.4163 -0.4583 -0.3412 

CHEM* 
P(ENFORCEMENT)-2 

_ 
4.5083 

_ 
2.9291 

_ 
-1.579 

-7.6891 -2.8322 -4.4425 

PETRO* 
ENFORCEMENT-2 

-0.0273 
_ 

-0.5334 
_ 

0.1 
_ 

-0.4666 -0.5075 -0.3785 

PETRO* 
P(ENFORCEMENT)-2 

_ 
8.3474 

_ 
2.6869 

_ 
2.8572 

-9.3416 -3.1373 -5.5332 

R2 0.237 0.189 0.213 0.174 0.213 0.15 

Number of 
Observations 1089 122 1089 122 1089 122 

* p<0.05 
** p<0.01 
*** p<0.001 
Note: Standard deviations are shown in the parentheses. 
All models include the complete set of firm characteristics from earlier 
models, along with year dummies and a constant term. 
 

ENFORCEMENT variable differs depending on associated 
enforcement activity variable, for example in Model 6cA 
ENFORCEMENT-2 = ACTION-2 or in Model 8.6cF 
P(ENFORCEMENT)-2 = P(OTHERACT)-2.   
 

For PM10 and NOX only Model 6cF and for VOC both Model 6cE and 
6cFyield negative overall enforcement coefficients. I also do Chow 
test for all these pollutants and find that in more than half cases null is 
not rejected: Model 6cD, 6cE, and 6cF for PM10, all models for NOX, 
and Model 6cA for VOC could not reject the null.     
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Abstract 

 

Much attention has been paid to the earnings determination of professional athletes in Major 
League Baseball (MLB) and National Football League (NFL), whose earnings are determined by 
past and expected future performance. However, relatively little attention has been paid to the 
earnings determination of professional golfers, whose earnings depend strictly on their current 
performance in the tournaments held during the course of a season. In this paper we perform a 
comparative analysis of the structure and determination of professional golfers’ official earnings 
in the Ladies Professional Golf Association (LPGA) and the Professional Golf Association 
(PGA) in 2007-2009. The LPGA and PGA results are similar to some degree, but the 
performance determinants of the PGA golfers have much higher economic impact on their 
earnings. The analysis of earnings distribution and performance efficiency reveals quite stronger 
competition in the PGA tour and much higher earnings-efficiency for the PGA golfers, partially 
explaining the substantially higher compensation for the PGA golfers’ skill performance.  
However, it may still lead to the discussion of gender inequality.    

 
Keywords: Determination of Earnings; Performance Variables; Professional Golfers; Earnings-
Efficiency  
 
JEL classification: J3; J7; M5 

 

                                                           
1 Jonathan K. Ohn, Department of Finance and Legal Studies, Bloomsburg University, 400 E 2nd St, 
 Bloomsburg, PA 17815, (T) 570-389-4250, (E) john@bloomu.edu 

2 Dan Wagaer, Master of Business Administration, Wagner College, 1 Campus Rd, Staten Island, NY 10301 

3 Donald Crooks, Director of Graduate Business Programs, Wagner College, 1 Campus Rd, Staten Island, NY 
10301(718)-390-3429, (E) dcrooks@wagner.edu 



50 

 

Introduction 

Much attention has been given to the study of the performance and earnings structure of 

professional sports players in Major League Baseball (MLB) (Scully 1974, Zech 1981, Sommers 

& Quinton 1982, and Gustafson & Hadley 1995) and in the National Football Leagues (NFL) 

(Scahill 1985, Kahn 1992, Gius & Johnson 2000). However, relatively little attempt has been 

made for the study of earnings structure of professional golfers. There is an interesting difference 

in the earnings structure of the MLB or NFL players and professional golfers. The current 

earnings of the MLB or NFL players are primarily determined by two important factors: 1) 

players’ past performance and 2) their expected future performance and contribution to the team 

(Scahill 1985, Scully 1974). The earnings of professional golfers, in contrast, depend strictly on 

their current performance in the tournaments held during the course of a season. Also, unlike 

their counterparts in the MLB and NFL, professional golfers are usually responsible for their 

own expenses such as travel, caddies, and meals. In order to improve their earnings and 

performance, professional golfers’ investment decisions should be on improving the critical 

aspects of their game that lead to the greatest increase in their earnings.  

This study performs comparative analyses of the structure of professional golfers’ 

official tour earnings in the Ladies’ Professional Golf Association (LPGA) and the Professional 

Golf Association (PGA) based on the data for the period of 2007 through 2009. Even though few 

attempts have been made to study this issue, there are several previous studies to note. Ehrenberg 

and Bognanno (1990) found that the level and structure of tournament prize money influences 

golfers’ performance.  This occurs primarily in the later rounds of a tournament, especially for 

players that have exemptions to play on the tour in the following year. Orszag (1994), however, 

shows that the level of PGA tournament money has an insignificant effect on performance. Moy 

and Liaw (1998), based on an earnings determination equation using performance variables, 

identify several determining skills that lead to an increase in golfers’ official earnings including  

driving distance, greens in regulation, putting, and sand saves. Shmanske (2000) suggests that 

the earnings gap between PGA and LPGA players is due to differences in measured performance 

skills and not due to different returns to performance characteristics (variables). Nero (2001) also 

tests the significance of selected performance variables in determining PGA golfers’ earnings 

and finds some important determinants including driving distance, fairway hits, putting, and sand 

saves. Shmanske (2008), using individual, tournament-level data, shows that there exists 

tournament-level idiosyncrasies such as the effect of altitude on driving distance, which causes 

some skill measurement error. 

In this paper we make a comparative analysis on the determination of the tour earnings 

for LPGA and PGA golfers and identify the similarities and differences between the two using 

the most recent three-year data. We first discuss the descriptive statistics of the players’ earnings 

and skill variables for the period 2007-2009, and then estimate an earnings determination model 

using the performance variables known to have a significant effect in determining official tour 
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earnings for the LPGA and PGA players, which are identified based on studies by Moy & Liaw 

(1998) and Nero (2001). We then compute the marginal effect of those variables on the golfers’ 

annual earnings and evaluate the effect of each variable on their earnings comparatively. We 

finally compute the level of each top golfer’s relative efficiency by using the estimated equation 

and check which golfers played more efficiently given their level of performance. This paper’s 

focus and contribution is to make comparative analysis and evaluation on the structure and 

determination of the tour earnings of professional players across gender using the most recent 

three-year data for currently active players. Starting with comprehensive analysis of major skill 

and other variables across gender over time, it identifies the consistent pattern of some effects as 

well as some inconsistent patterns for the two groups over time.   

The structure of this paper is as follows. In the next section, we will examine the 

descriptive statistics of the golfers’ annual tour earnings and their performance (skill) variables 

for LPGA and PGA players during the 2007-2009 seasons. In Section III, the regression 

estimation results of the professional golfers’ earnings on those performance variables will be 

discussed for both LPGA and PGA golfers, and then the marginal effect of each of those 

variables on the annual tour earnings for both LPGA and PGA golfers will be estimated. In 

Section IV, we will compute the relative performance efficiency of the golfers by comparing 

their actual and estimated tour earnings given the level of their performance.  The summary of 

results will conclude the paper.   
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Data Description and Earnings Determination Model 

 
Table 1. Descriptive Statistics for the Performance of LPGA and PGA Players,  

2007-2009 
 

 YEAR 

 

EARN DD 
(yards)   DA GIR     SS PUTT   EVENT 

PL
A

Y
E

R
S 

LPGA 

2007 
Mean $304,710 249.02 65.55% 60.98% 37.87% 29.14 20.15 

145 
STDEV 473,074 9.27 6.27 4.07 8.78 1.18 4.52 

2008 
Mean $322,734  246.52 67.59% 62.84% 37.93% 29.2 21.84 

157 
STDEV 416,048 9.33 5.79 3.96 8.24 1.04 4.44 

2009 
Mean $294,630  250.64 69.42% 65.58% 37.68% 30.04 19.05 

144 
STDEV 378,534 8.87 6.03 4.37 7.82 0.64 4.08 

PGA 

2007 
Mean $1,308,098  289.05 63.49% 64.56% 49.19% 29.3 25.5 

194 
STDEV 1,235,792 8.6 5.2 2.5 6.08 0.52 4.57 

2008 
Mean $1,305,270  287.61 63.41% 64.79% 49.67% 29.31 25.77 

196 
STDEV 1,115,371 8.55 5.42 2.64 5.63 0.53 4.46 

2009 
Mean $1,292,000  288.11 63.18% 65.03% 49.65% 29.13 24.36 

188 
STDEV 1,263,880 8.49 5.34 2.55 6.64 0.55 4.57 

 
EARN refers to a golfer’s annual tour earnings 
DD is driving distance in yards 
DA is the percentage of driving accuracy 
GIR is the percentage of greens in regulation 
SS is the percentage of sand saves 
PUTT is the average number of putts per round of 18 holes 
EVENT is the number of tour events in which each golfer played 
 

 

 Table 1 shows the definitions and descriptive statistics of LPGA and PGA golfers’ 

annual tour earnings and their performance variables in 2007 through 2009. The data of LPGA 

golfers are from the official website of the LPGA (www.LPGA.com) and those of PGA golfers 

are also from the website of The PGA Tour (www.PGATOUR.com). Initially, potential test 

variables were selected based on Moy & Liaw (1998), Nero (2001), and common intuition 

combined, which were then evaluated based on data availability and some pre-test results to 

identify the final set of performance variables. For example, the proximity to green was initially 
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selected but later excluded because it is reported only for the PGA, not for the LPGA. Only those 

golfers with all relevant data on the official database are included in our data sets. The 

performance variables include driving distance (DD), driving accuracy (DA), greens in 

regulation (GIR), sand saves (SS), putting average (PUTT), and the number of tour events that 

each golfer played (EVENT). The average annual tour earning for an LPGA golfer was $294,630 

while an average PGA golfer’s earning was $1,292,000 in 2009. The PGA average is roughly 

four and half times larger than that of the LPGA. Shmanske (2000) suggests that the majority of 

the earnings gap is due to differences in measured performance skills and not due to different 

returns to various performance characteristics (variables) between LPGA and PGA golfers. 

While the LPGA golfers show better performance in DA (69.42% vs. 63.18%) and GIR (65.58% 

vs. 65.04%) on average, their performance is quite lower in DD (250.64 vs. 288.11 yards), SS 

(37.68% vs. 49.65%), and slightly in PUTT (30.04 vs. 29.13). The average number of events that 

a player participated in is also lower for LPGA golfers (19.05 vs. 24.36).   

 

Table 2: Earnings Distribution for PGA – LPGA Players, 2007 – 2009 

A. Earnings Concentration among Top Players 
 LPGA PGA 

2007 2008 2009 2007 2008 2009 
Top 1 
Player 9.88% 5.27% 4.26% 4.29% 2.62% 4.33% 

Top 5 
Players 22.47% 18.11% 18.16% 12.11% 12.32% 12.9% 

Top 10 
Players 33.92% 31.15% 32.55% 19.92% 20.18% 20.85% 

Top 20 
Players 52.47% 48.4% 52.38% 31.49% 31% 33.02% 

B. Percentiles Distribution of Players’ Earnings (US$) 
 LPGA PGA 

2007 2008 2009 2007 2008 2009 
5 

Percentile 981,628 1,135,476 1,225,416 3,422,962 3,674,068 3,399,613 

10 
Percentile 840,627 872,431 855,104 2,691,485 2,522,439 2,657,311 

25 
Percentile 380,263 438,571 361,752 1,698,273 1,652,400 1,721,579 

50 
Percentile 138,465 139,402 124,794 997,542 1,035,831 942,598 

75 
Percentile 61,978 78,836 57,362 500,060 496,876 483,009 
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Part A of Table 2 shows the degree of earnings concentration among the top LPGA-

PGA golfers in 2007-2009. Overall, the LPGA shows a substantially higher level of earnings 

concentration among top-earning players. The percentage of top 5 LPGA golfers is 22.47%, 

18.11%, and 18.16%, while that of the PGA is 12.11%, 12.32%, and 12.90% for 2007, 2008, and 

2009, respectively. On the other hand, the percentage of top 20 LPGA golfers is 52.47%, 

48.40%, and 52.38%, while that of the PGA is 31.49%, 31.00%, and 33.02% for 2007, 2008, and 

2009, respectively. There was, in fact, the ‘Ochoa effect’ in 2007 for the LPGA, similar to the 

“Tiger Woods effect’ in 2009 for the PGA, which boosted the concentration percentage for each 

year. The significant difference in earnings concentration has some important implications on the 

competitiveness between the two groups. A significantly higher concentration for the LPGA 

suggests that competition on the PGA Tour is more intense than that of the LPGA tour. Part B 

shows the percentile distributions of earnings of the LPGA and PGA golfers, 2007-2009. The top 

5 percentiles of the LPGA and PGA earnings in 2009 are $1,225,416 and $3,399,613, 

respectively, while the 25 percentiles are $361,752 and $1,721,579, respectively, for the two 

groups. While this finding appears to support the existence of gender inequality in earnings 

between the LPGA and PGA tour, the inequality might come from the combination of a 

substantially more intense competitiveness for the PGA tour and the higher performance in key 

skill variables by PGA players. This issue, however, will not be a part of the discussion in this 

paper. 

 The specification of the earnings determination model for LPGA and PGA golfers is as 

follows: controlling for the number of events that the player participated in during the season, his 

or her annual tour earnings is a function of five major performance variables: 

ln(EARN)  =  b0  + b1 ln(DD)  + b2 DA  + b3 GIR  + b4 SS  + b5 ln(PUTT)  + b6 ln(EVENT)  

+ e   (1) 

where EARN is a golfer’s annual tour earnings, DD is driving distance in yards, DA is the 

percentage of driving accuracy, GIR is the percentage of greens in regulation, SS is the 

percentage of sand saves, PUTT is the average number of putts per round of 18 holes, and 

EVENT is the number of tour events that each golfer played in. One important finding is that 

driving distance (DD) and driving accuracy (DA) are negatively correlated, which is quite 

expected, given golfers try to reach longer driving distances usually at the cost of lower driving 

accuracy, especially for golfers of a lower competency level. When the negative correlation 

between the two variables is large enough, it could easily create a co-linearity issue in the 

regression results. We find that the correlation between DD and DA is -0.48 (2007), -0.43 

(2008), and -0.46 (2009) for LPGA players, while it is -0.65 (2007), -0.61 (2008), and -0.60 

(2009) for PGA players. It appears that the correlation for PGA players is high enough to create a 

so-called co-linearity problem, which will be discussed.   
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Estimation Results and Marginal Effect Analysis 

 
Table 3: Regression Results for the Performance of Professional Players, 2007-2009 

 LPGA PGA 
2007 2008 2009 2007 2008 2009 

CONST 
50.622** 66.267** 50.989** 81.035** 71.535** 34.730** 

-10.185 -8.415 -9.619 -16.388 -21.609 -22.82 

LOG (DD) 
3.122+ 2.875+ 3.034* 4.317* 7.451** 10.769** 

-1.671 -1.496 -1.577 -1.95 -3.081 -3.036 

DA 
2.300* 0.6 2.401**  -0.2 2.11 

-0.9 -0.8 -0.9  -1.7 -1.8 

GIR 
15.900** 16.300** 15.800** 17.300** 18.500** 16.500** 

-1.4 -1.2 -1.4 -2.7 -3.3 -3.5 

SS 
0.4 1.200** 0.4 1.4 0.6 2.200* 

-0.5 -0.4 -0.5 -1.1 -1.2 -1 

LOG 
(PUTT) 

-21.429** -19.562** -21.368** -30.816** -33.289** -28.628** 

-1.204 -1.024 -2.137 -4.213 -4.692 -4.044 

LOG 
(EVENT) 

1.611** 1.303** 1.604** 0.147 0.079 0.425 

-0.201 -0.168 -0.192 -0.298 -0.321 -0.305 

# Data 145 157 144 194 196 188 

Adj-R2 0.898 0.904 0.9 0.324 0.294 0.458 

F-Stat 193.9 251.26 141.05 17.865 15.825 31.534 
a  Correlation between DD and DA is quite high for PGA players: -0.65 (2007), 
-0.61 (2008), and -0.60 (2009), but only the 2007 estimation results show the 
co-linearity issue, destroying the statistical significance of both variables. To 
correct this, only DD is included for 2007. After excluding DA, the coefficient 
for DD is 7.667 in 2008 (slightly higher) and 8.790 in 2009 (slightly lower). 
** Significant at 1% 
* Significant at 5% 
+ Significant at 10% 
-  Standard errors for each estimated parameters are in parenthesis 
(heteroscedasticity-consistent) 

 

Table 3 shows the estimation results of the above earnings determination model for 

both LPGA and PGA golfers. Three variables, DA, GIR, and SS, are in the percentage terms, 

while EARN, DD, PUTT, and EVENT are included in the natural log form because they are in 

levels.  Hence the estimated coefficients are interpreted as a net percentage change in tour 

earnings resulting from a one percent change (improvement) in the performance variables. As 

discussed above, a strong negative correlation between DD and DA is found for the PGA data, 

which appears to be high enough to create the co-linearity issue in statistical estimation. That is, 
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when the two variables are included in the model simultaneously, the statistical significance of 

the two variables disappears, even though one or both of the variables are in fact significant. The 

co-linearity issue, however, is found only in 2007, and an easy solution for the issue is to include 

only one variable, DD, which is known to be a dominant factor, in the 2007 model.  

From the estimation results for the 2007-2009 period, we find two most dominant 

factors for both LPGA and PGA players–average number of putts per round of 18 holes (PUTT) 

and greens in regulation (GIR). In 2007, a one percent improvement in GIR resulted in a 15.9% 

improvement in annual earnings for an LPGA player and a 17.3% improvement in earnings for a 

PGA player. In 2009, however, the effect of an LPGA player’s GIR on earnings increased to 

19.3%, exceeding that of a PGA player (18.5%). On the other hand, the effect of an LPGA 

player’s PUTT on earnings is uniformly lower than that of a PGA player, but the difference 

between the two decreased quite a bit from 21.429% (LPGA) versus 30.816% (PGA) in 2007 

down to 21.816% (LPGA) versus 28.628% (PGA) in 2009.  

Examining the estimated effect of driving distance (DD) and driving accuracy (DA) for 

the 2007-2009 period, we find some interesting results, which are not quite consistent with other 

studies such as Moy & Liaw (1998) and Nero (2001) who report that both DD and DA are 

important factors in determining a player’s earnings. While the result shows that DD is a 

significant skill factor for both LPGA and PGA players, its statistical significance is marginal (at 

the 10% level) for the LPGA. Moreover, the strength of the effect of a PGA player’s DD is 

substantially stronger than that of an LPGA player’s, and it persistently increased during the 

2007 – 2009 period. The effect of a PGA player’s 1% improvement in his driving distance on 

earnings was 4.317% in 2007 (vs 3.122% for LPGA), which substantially increased to 10.769% 

in 2009 (vs 3.034% for LPGA). Interestingly, the result shows that DA is an important factor in 

determining an LPGA player’s earnings for 2007 and 2009, but is not significant for a PGA 

player’s earnings at all. Furthermore, the strong negative correlation between DD and DA 

created a co-linearity problem for the PGA result in 2007. When both DD and DA are included 

in the model, it removed the statistical significance for both variables (even when one or both of 

them are in fact significant factors). When DD is included in the model, which is known to be a 

dominant factor for the PGA, it is shown to be a very strong and significant skill factor. When 

excluding DA uniformly for all three years, the estimation results are similar (see the notes of 

Table 3). Overall, the driving distance (DD) is shown to be a very strong factor for PGA players, 

especially for 2008 and 2009.  

The statistically significant effect of the percentage of sand saves (SS) is found in 2008 

for the LPGA and in 2009 for the PGA result. The number of tournament events that each player 

participated in (EVENT) is shown to be an important factor for LPGA players only, which is 

significant even at the 1% level. In fact, there exists a substantial gap in the number of 

tournament events between the LPGA and the PGA tour. The total number of LPGA events is 
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lower than 30, while the number of the PGA events exceeds 50. With this limited number 

(opportunity) of LPGA tournament events, it would be intuitive that the number of tour events 

that each golfer is qualified for or invited to play in (EVENT) is a significant factor to determine 

a player’s annual earnings. With more than 50 PGA events annually within limited time 

availability, however, a PGA player may not be able to participate in all (or most) of the events, 

but will be selective in determining which events he is going to play in. Given this situation, the 

statistical insignificance of EVENT for the PGA player appears to be intuitive. The adjusted R2 

for the LPGA model is quite high around 0.90, while that of the PGA model is 0.324 in 2007 and 

0.304 in 2008, but significantly increased to 0.458 in 2009.  

Table 4: Marginal Effect of an Improvement in Determinants by 25% of One 
Standard Deviation on Players’ Annual Earnings, 2009 

Determinants 25% of 
One STDEVa 

Percentage 
Improvement 

Marginal Effect 
for 1% 

Improvement 
Marginal Effect 

($) 

LPGA (Average Earnings = $294,630) 

DD 2.218 yards 0.89% 3.034* 7,908.71** 

DA 1.51% 1.51% 2.401** 10,664.15** 

GIR 1.09% 1.09% 15.800** 50,857.56** 

SS 1.96% 1.96% 0.4 2,304.01 

PUTT 0.160 putts 0.53% 21.368** 33,532.11** 

EVENT 1.020 events 5.35% 1.604** 25,303.85** 

PGA (Average Earnings = $1,292,000) 

DD 2.123 yards 0.74% 10.769* 102,500.80** 

DA 1.34% 1.34% 2.11 36,393.70 

GIR 0.64% 0.64% 16.500** 135,902.25** 

SS 1.66% 1.66% 2.2 47,183.84* 

PUTT 0.138 putts 0.47% 28.628** 174,588.54** 

EVENT 1.143 events 4.69% 0.425 25,753.15 

a A 25% of one standard deviation in driving distance (DD) is 2.215 yards, 
which is equivalent to 0.885% improvement in DD on average, since a 1% 
increase in Driving Distance is 2.506 yards. 

** Significant at 1% 
* Significant at 5% 
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Table 4 shows the marginal effect of an increase in each determinant by 25% of one 

standard deviation on golfers’ annual tour earnings for the LPGA and PGA based on the 2009 

results (for example, a 25% of one standard deviation of DD is equivalent to 0.885% for an 

average LPGA player and 0.737% for a PGA player). This is done to make equitable 

consideration and analysis in the players’ improvement efforts. As discussed above, the number 

of tournament events (EVENT) that a player played in is a significant factor only for the LPGA. 

The increase in EVENT by 1.020 results in a $25,303.85 increase in her annual earnings, but no 

significant effect for the PGA. Controlling for the number of EVENT, a 0.885 percent increase in 

driving distance (2.218 yards) by an average LPGA golfer results in an $7,909 increase in her 

annual earnings, a 1.508 percent improvement in her driving accuracy results in a $10,664 

increase, and a 1.093 percent increase in GIR resulted in $50,858 increase in her annual tour 

earnings. On the other hand, a 0.533 percent improvement in PUTT by an LPGA golfer results in 

a $33,532 increase in her annual tour earnings. Clearly, the most dominant factors are the 

percentage of greens in regulation (GIR) and the average number of putts per round of 18 holes 

(PUTT). For PGA players, a 0.737 percent increase in driving distance (2.123 yards) results in a 

$102,501 increase in annual earnings, substantially higher than that for an LPGA golfer. A 0.638 

percent increase in GIR by a PGA player results in a $135,902 increase in earnings, and a 1.66 

percent increase in SS results in a $47,184 in earnings. A 0.472 percent improvement in PUTT 

by an average PGA player leads to an increase in tour earnings of $174,589, which is 

substantially larger than that of the LPGA golfer. The most dominant factors for the PGA include 

the average number of putts per round of 18 holes (PUTT), the percentage of greens in 

regulations (GIR), and driving distance (DD). It is shown that the two common areas where both 

LPGA and PGA players should maximize their investment (time and efforts) in order to improve 

their annual earnings will be GIR and PUTT. Additionally, LPGA players should focus on 

EVENT, DA, and DD, while the PGA player should focus on DD and SS, but it is shown that 

DA was not statistically significant in 2008 for the LPGA, while SS was significant only in 2009 

for the PGA. 

Level of Relative Earnings Efficiency 

 In the previous section, we discussed the estimation results on the earnings 

determination model for LPGA and PGA golfers and analyzed the marginal effect of a one 

percent improvement in each of the performance variables on a player’s annual earnings, based 

on the estimation results. It led us to identify critical skill variables that each player should 

concentrate on in order to improve his or her annual earnings. Our final question is: Given a 

golfer’s current level of skills and performance, how efficiently did a player play during the 

year?  This is done by comparing a golfer’s actual earnings and expected earnings computed 

based on the estimated determination model (fitted earnings). Given the golfer’s level of 

performance, if the actual level is higher than the expected level, it can be said that the golfer 

was earnings-efficient during the year and vice versa. Two measures of efficiency are computed 
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here. The first is a simple straightforward measure of efficiency. First, the difference between the 

natural log of actual earnings and the natural log of expected (predicted) earnings is computed:  

Difference = ln (actual earnings) – ln (expected earnings) 

Then, we rescale the differences by dividing them by the maximum of the differences: 

Efficiency = Difference / Max (Difference) 

The size of the computed measure (Efficiency) indicates the efficiency level relative to the golfer 

with the highest level of efficiency (1.000), so that a higher efficiency measure means that the 

player was more earnings-efficient given his or her level of skill performance. When a player’s 

actual earnings are lower than his or her expected earnings, on the other hand, the efficiency 

measure turns negative. This first efficiency measure (Efficiency) is reported on the fourth 

column of Table 5.  

To compute the second measure of efficiency, we follow the procedure that was 

employed by Nero (2001). We first compute the difference between the natural log of actual 

earnings and predicted earnings of a player, with the resulting error term in the estimated 

regression model. We then compute each golfer’s frontier earnings:   

ln(frontier earnings) = ln(expected earnings) + max (error terms)  (2) 

 The efficiency measure is the ratio of actual earnings to frontier earnings. Again, the size of the 

efficiency measure indicates the efficiency level relative to the golfer with the highest level of 

efficiency (1.000)–a higher efficiency measure means that the player was more earnings-efficient 

given the current performance level, and vice versa. The second measure is reported on the fifth 

column of Table 5. 

 

 

 

 

 

 

 

 



60 

 

 

 

Table 5 shows the computed efficiency measures for the top 20 LPGA and PGA 

earners in 2009. Interestingly, our efficiency measure and the measure by Nero (2001) are 

uniformly consistent in terms of efficiency ranking. One difference is that our efficiency measure 

shows not only its ranking of the players but also the inefficient players in negative values. The 

upper results for the top 20 LPGA players show that Eun-Hee Ji, Karrie Webb, and Anna 

Nordqvist are the three most efficient players in 2009 among the 20 top players. For example, 

given the level of skill performance, Karrie Webb was expected to earn $481,105 in 2009, but 

Table 5: Analysis of Efficiency Based on Actual vs Forecasted Earnings, LPGA and 
PGA, 2007 

LPGA EARN E(EARN) EFFICIENCY EFF NERO 
Eun-Hee Ji $937,284  $391,976  1 1 
Karrie Webb $968,098  $481,105  0.802 0.841 
Anna Nordqvist $871,785  $466,758  0.717 0.781 
Hee Young Park $666,305  $394,935  0.6 0.705 
Sophie Gustafson $792,359  $484,960  0.563 0.683 
Michelle Wie $918,659  $624,161  0.443 0.615 
Angela Stanford $1,081,916  $753,435  0.415 0.6 
Lindsey Wright $734,742  $529,001  0.377 0.581 
Lorena Ochoa $1,489,395  $1,139,321  0.307 0.547 
Suzann Pettersen $1,369,717  $1,170,848  0.18 0.489 
Ai Miyazato $1,517,149  $1,374,707  0.113 0.461 
Kristy McPherson $816,182  $774,613  0.06 0.441 
In-Kyung Kim $1,238,396  $1,204,923  0.031 0.43 
Na Yeon Choi $1,341,078  $1,334,685  0.005 0.42 
Yani Tseng $1,293,755  $1,295,704  -0.002 0.417 
Jiyai Shin $1,807,334  $1,816,403  -0.006 0.416 
Cristie Kerr $1,519,722  $2,000,948  -0.316 0.318 
Song-Hee Kim $1,032,031  $1,482,292  -0.415 0.291 
Paula Creamer $1,151,864  $1,664,356  -0.422 0.289 
Brittany Lang $675,065  $1,072,746  -0.531 0.263 

PGA EARN E(EARN) EFFICIENCY EFF NERO 
Phil Mickelson    $5,332,755  $1,257,929  1 1 
Sean O'Hair    $4,316,493  $1,107,444  0.792 0.7 
Stewart Cink    $2,821,030  $733,443  0.785 0.691 
Rory Sabbatini    $2,752,291  $852,071  0.683 0.58 
Y.E. Yang    $3,489,516  $1,112,597  0.666 0.563 
Brian Gay    $3,201,295  $1,064,882  0.641 0.54 
Padraig  Harrington $2,628,377  $876,939  0.639 0.538 
Retief Goosen    $3,232,650  $1,144,256  0.605 0.507 
Geoff Ogilvy    $3,866,270  $1,499,580  0.552 0.463 
Zach Johnson    $4,714,813  $1,868,150  0.539 0.453 
Kenny Perry    $4,445,562  $1,779,388  0.533 0.449 
Steve Stricker    $6,332,636  $2,931,824  0.449 0.388 
Tiger Woods    $10,508,163  $5,090,080  0.422 0.371 
Nick Watney    $3,221,421  $1,663,838  0.385 0.348 
Jim Furyk    $3,946,515  $2,090,947  0.37 0.339 
Lucas Glover    $3,692,580  $2,151,587  0.315 0.308 
David Toms    $3,047,198  $1,885,018  0.28 0.29 
Kevin Na    $2,724,825  $1,716,440  0.269 0.285 
Dustin Johnson    $2,977,901  $2,522,581  0.097 0.212 
Hunter Mahan    $2,941,349  $2,629,080  0.065 0.201 
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ended up with the annual earnings of $968,098, which was why she is ranked among the highest 

in efficiency level. Michelle Wie, Angela Stanford, Lorena Ochoa, and Susan Peterson are 

ranked at a middle-range efficiency level. On the other hand, Yang Tsend, Jiyai Shin (top 

earner), Christe Kerr, and Paula Creamer are among the most inefficient players with negative 

efficiency measures. Christie Kerr, for example, was expected to get $2,000,948, given her level 

of skill, but ended up with just $1,519,722 in 2009.  

The lower panel shows the results for the top 20 PGA earners in 2009. Phil Mickelson, 

Sean O’Hair, and Stewart Cink are the three most earnings-efficient group in 2009 among the top 

20 earners. Phil Mickelson, for example, was expected to get $1,057,929 given his performance 

level, but ended up with $5,332,755, which is why he was ranked the most earnings-efficient in 

2009. Brian Gay, Padraig Harrington, Geoff Ogilvy, Steven Stricker, Tiger Woods (top earner), 

and Jim Furyk are among the middle-range efficiency level. Kevin Na, Dustin Johnson, and 

Hunter Mahan are among the lowest level of efficiency. One interesting difference between the 

LPGA and PGA results is that none of the top 20 PGA players are in an inefficient group, and 

the efficiency level for PGA players is much higher than that of LPGA players–the average of 

the first measure (Efficiency) is 0.504 for PGA players and 0.194 for LPGA players. This finding 

appears to support the much higher competitiveness among PGA golfers as suggested by the 

degree of earnings concentration discussed in Table 2, or to indicate a higher premium 

(compensation) for the PGA players’ skills and performance (gender disparity).  

Conclusion 

In this paper we performed a comparative analysis of the structure and determination 

of professional golfers’ annual earnings, 2007-2009, for PGA and LPGA golfers. While the 

annual earnings of PGA players are significantly higher than that of LPGA players on average, 

the degree of earnings concentration is substantially higher for the LPGA. The estimation results 

show that driving distance (DD), greens in regulation (GIR), and average number of putts per 

round (PUTT) are the common dominant variables for both the LPGA and PGA. Additionally, 

the number of tour events that a player played (EVENT) in and driving accuracy (DA) are shown 

to be other significant factors for the LPGA but only in 2008, while the percentage of sand saves 

(SS) is another significant factor for the PGA but only in 2009. The analysis on the marginal 

effect of a unit improvement in the key determinants on a golfer’s earnings reveals that PUTT, 

DD, EVENT, GIR, and DA have the most significant monetary effect for the LPGA in the same 

order, while PUTT, DD, and GIR, and SS have the most significant monetary effect for the PGA 

in the same order. Finally, we analyzed how effective a player was during the year given his or 

her level of skills and performance. In sum, PGA players are compensated higher for all the 

performance factors compared to their female counterparts, and are highly earnings-efficient 

overall. While this may be the result of their greater skill performance in a more competitive 
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tour, the significantly higher compensation for male players may well lead to the issue of gender 

inequality, which may be a natural follow-up study of this research.  
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Abstract 

The variation of managerial practices across cultures is one of the major topics in the 
management field.  Scholars in the cross-culture management research stream have focused on 
leadership as one such managerial practice, and many studies found various beliefs about 
leadership across cultures. Human capital is one of the most important strategic resources that 
help firms achieve their competitive advantage. In the global business context, it is paramount 
for leaders and managers to understand the expectations and behaviors of employees in different 
cultures so that they can manage them in the most effective and efficient manner to achieve high 
performance, motivation, satisfaction, and commitment. This paper uniquely examines the task 
and relationship orientations of people in the high-context cultures of Oman and Vietnam. As a 
result of the analysis of 376 responses, including 188 in each sample, some significant 
differences were found between the two samples. It appears that Vietnamese respondents have 
significantly higher scores on task and relationship orientations than Omani respondents. 
However, gender did not demonstrate any differences in the task and relationship orientations of 
these respondents. In this paper, literature on Omani and Vietnamese cultures is presented along 
with practical application, suggestions and implications for future studies. 

 

Keywords: Cross-culture management; leadership; Oman; relationships; strategic 
competitiveness; strategic management; tasks, Vietnam.   
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Introduction 

 Cultures influence what a person values, which in turn tends to drive his/her behavior 

(Pohlman, Gardiner & Heffes 2000). Research in cross culture management has looked into the 

variation of managerial practices across cultures quite extensively. According to Hofstede 

(1980), U.S. based management theories, including motivation and leadership, may not work 

well in other cultures. Several researchers have conducted studies that looked into the influence 

of cultures on major managerial phenomena, including human resource management (Schuler & 

Rogovsky 1998), innovation strategy (Shane 1995), strategic management (Sayles & Wright 

1985), operations management (Pagell, Katz & Sheu 2005), accounting system (Salter & 

Niswander 1995), organizational behavior (Peter 1992), and leadership (Dickson, Den Hartog & 

Mitchelson 2003; Giberson et al. 2009).  

 In today’s global business context, managing a diverse workforce is definitely one of 

the main focuses as well as challenges of strategic leaders. Thus, it is paramount for leaders and 

managers to understand the expectations and behaviors of employees in different cultures so that 

they can manage them in the most effective and efficient manner to achieve high performance, 

motivation, satisfaction, and commitment. As cultural values and norms are important to 

leadership and the understanding of different expectations of leader behaviors in different 

contexts (e.g. Hofstede 1993; House et al. 2002; Javidan et al. 2006; Kuchinke 1999; Lord et al. 

2001), there is an urgent need for cross-cultural comparative research on leadership styles. 

 The purpose of this comparative, cross-national study is to examine the similarities and 

dissimilarities in task and relationship orientations between adult Omani and Vietnamese 

respondents, to expand the body of knowledge of cross-cultural leadership and management, and 

to provide practical implications for international and multicultural business managers who work 

with these populations.  More specifically, this paper addresses the following research question: 

Do Omani and Vietnamese differ in their task and relationship orientations based on culture and 

gender? In addressing this question, we use the Style Questionnaire, provided by Northouse 

(2007) to obtain a general profile of a person’s leadership behaviors regarding task and 

relationship orientations. 

We chose to compare Oman and Vietnam for several reasons. First, even though the 

two countries have very young diplomatic relations (since June 1992), their friendship and 

cooperation have been developing significantly. Leaders from both countries have expressed 

their eagerness in accelerating the bilateral cooperation in economics, politics, trading and 

investments and are confident that this cooperation will support each country’s prosperity, peace, 

and stability in their region and the world (Vietnam News Agency 2013). Omani and Vietnamese 

government leaders have recently signed a memorandum of understanding on strengthening 

bilateral diplomatic cooperation in January 2013 to set a strong foundation for their future 
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cooperation. According to the Minister of Commerce and Industry, Maqbool Ali Sultan, Oman 

will invest “billions of dollars in Vietnam’s stock exchange, oil and gas industries and industrial 

zones” (Ferris-Lay 2011). Thus, there is a legitimate need for leaders and managers to 

understand the expectations and behaviors of employees in both cultures, especially the 

leadership orientations. Second, both countries are regarded as high-context cultures and high 

power distance. It will be interesting to see if people from similar cultures such as Oman and 

Vietnam have similar or different orientations towards leadership. Finally, there has not been 

much research conducted in cross-culture management literature to compare Omani and 

Vietnamese leadership orientations. Thus, this study is a unique comparison and can shed light 

on the similarities and dissimilarities in leadership behaviors between the two countries. 

Literature Review 

Omani Culture  

The Sultanate of Oman, or Oman in short, is a Middle East country bordering the 

Arabian Sea, Gulf of Oman, and Persian Gulf, between Yemen and United Arab Emirates. It is a 

part of the Arab Council Countries of the Persian Gulf area (also known as the Gulf Cooperation 

Council). Oman holds a strategic location on Musandam Peninsula adjacent to the Strait of 

Hormuz, a vital transit point for world crude oil. With a population of about 3 million people, the 

majority of Omani people are in the age range of 15-64 years (66%). It is worth noting that 

Oman has over 30% of its population from 0-14 years of age. Oman, whose capital city is 

Muscat, has 11 governorates including Ad Dakhiliyah, Al Buraymi, Al Wusta, Az Zahirah, 

Janub al Batinah (Al Batinah South), Janub ash Sharqiyah (Ash Sharqiyah South), Masqat 

(Muscat), Musandam, Shamal al Batinah (Al Batinah North), Shamal ash Sharqiyah (Ash 

Sharqiyah North), Zufar (Dhofar). Arabic is the official language while English, Balushi, Urdu, 

and Indian dialects are commonly used. The government type is mornachy (Central Intelligence 

Agency 2013a). Omani culture is considered to be diverse because of its various languages and 

ethnicities such as Arabic, Balushi, South Asian (Indian, Pakistani, Sri Lankan, Bangladeshi), 

and African countries. Oman is a high context culture where people have extensive informal 

networks among family, friends and colleagues and close personal relationships (Mujtaba, 

Khanfar & Khanfar 2010). 

With three quarters of the population being Ibadhi Muslim, religious values have 

emphasized unity among the Omani people, which could explain its high collectivism. Omanis 

value unity and lean toward a balance of individualistic-collectivistic orientation as they attempt 

to differentiate themselves from the remaining Arab countries (Mujtaba et al. 2010).  

Al-Twaijri and Al-Muhaiza (1996) believe that people from the Arab Council 

Countries of the Persian Gulf area share many similar cultural elements, personal traits and 

managerial practices, which might be deeply rooted in common values. However, over time, 

some values and practices tend to change, and Oman is no exception. Figure 1 shows the cultural 
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dimensions of the Arab countries (which includes Egypt, Lebanon, Libya, Kuwait, Iraq, Saudi 

Arabia, and United Arab Emirates) and of Oman: 

 

Figure 1. Cultural dimensions of Oman in comparison with Arab countries. Adopted from 
Hofstede (1983) and Al-Twaijri and Al-Muhaiza (1996). 

1. Power Distance (PDI): This dimension deals with the fact that all individuals in 

societies are not equal. It expresses the level to which people in a culture accept 

status and power differences and how they respect hierarchy and ranks. With a 

high score of 60, Oman is categorized as high power distance, though compared 

to other Arab countries, its score is much lower. Omani people seem to put a 

strong weight on family decisions and highly respect age and seniority. The 

vertical hierarchy of authority is pretty clear and everyone knows and respects 

people in higher ranks in the organization. Decisions tend to be made from the 

top-down by the most senior member. In Oman, status is very important and is 

often determined by factors such as age, wealth and family or tribal relations. 

Higher status is associated with higher levels of authority. Titles and formal 

greetings are just among a few ways that Omani people use to show their respect 

for hierarchy and ranks (Mujtaba et al. 2010). 

 

2. Individualism/Collectivism (IDV): This dimension indicates the degree of 

interdependence a society maintains among its members. In individualist 

societies, the ties among individuals are loose. People are expected to be 

independent and look after themselves and their immediate family only. They 

prefer working as individuals and tend to be more decisive and assertive. In 

collectivist societies, people seem to have strong ties and beliefs in cohesive 

groups. They believe that by being an “in-groups” member, they are more likely 
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to be protected, and that the group will take care of them in exchange for their 

unquestioning loyalty. They prefer working together in groups and tend to be less 

decisive and assertive. With a score of 52, Omani culture is more individualistic 

than other Arab countries. While the Arab Council Countries of the Persian Gulf 

area tend to be highly collective, Oman is an exception. 

 

3. Masculinity/Femininity (MAS): This dimension indicates the degree to which a 

society values masculine or feminine traits. It describes the social gender roles in 

a culture. A high score (masculine) indicates that the society will emphasize 

competition and assertiveness. A low score (feminine) indicates that the society 

values interpersonal sensitivity, concerns for others, and quality of life. With a 

low score of 12, Omani culture is much more feminine than other Arab countries. 

Again, this is another exception for Oman as the Arab countries fall around the 

middle of the dimension score (53). Omani culture is “highly feminine perhaps 

partially due to the role of more women in the workplace and, furthermore, this is 

expected since people’s religious socialization in Islam teaches them to be 

cooperative and live in a caring manner toward one’s neighbors and others in the 

community” (Mujtaba et al. 2010). 

 

4. Uncertainty Avoidance (UAI): This dimension indicates the degree to which 

people in a society can tolerate risk and ambiguity. It reflects how strongly people 

believe that they can control the future. With a high score of 72, Oman has a high 

preference for avoiding uncertainty, which is similar to other Arab countries. 

Lifetime employment is a common occurrence and this is a typical characteristic 

of most high uncertainty avoidance cultures (Al-Twaijri & Al-Muhaiza 1996, p. 

129). 

 
Vietnamese culture 

The Socialist Republic of Vietnam, or Vietnam in short, is a Southeast Asian country 

bordering the Gulf of Thailand, the Gulf of Tonkin, and the South China Sea, as well as China, 

Laos, and Cambodia. With a population of about 91.5 million people, a majority of Vietnamese 

people are in the age range of 15-64 years (almost 70%). The capital city of Vietnam is Hanoi. 

Vietnam has 58 provinces and 5 municipalities (major cities) including Ho Chi Minh City and 

Can Tho in the South, Hanoi and Hai Phong in the North, and Da Nang in the Central. 

Vietnamese is the official language, and the government type is communist state (Central 

Intelligence Agency 2013b). 

Vietnam has an extremely rich and diverse culture thanks to its long and unique 

history. The original culture, which was really a fairly large cultural community, was formed 
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thousands of years ago (Nguyen, Boehmer & Mujtaba 2012). Through its long history of being 

under the control of foreign countries such as China (over a thousand years) and France, the 

culture of Vietnam has been deeply influenced by the Chinese culture as well as by many other 

cultural features from countries in the region and from the Western cultures. Like many other 

Asian countries, Vietnam is considered a high context culture. 

Figure 2 below shows the Vietnam’s cultural dimensions. 

 

Figure 2. Vietnam’s Cultural Dimensions. Hofstede (2011). 

1. Power Distance (PDI): With a high score of 70, people in Vietnam accept inequalities 

in society. They accept a hierarchical order where people inherit different powers and 

they don’t want to challenge it. Power tends to be centralized at the higher levels of the 

hierarchy. Lower level individuals expect their superiors to provide them with 

directions and orders and are more likely to do what their superiors tell them to. High 

power distance promotes hierarchical authority in work settings that are highly 

structured and Vietnamese employees acknowledge and comply with this clear 

subordinate-superior relationship. Challenging higher authorities is uncommon and not 

well received.  

 

2. Individualism/Collectivism (IDV): With a score of 20, Vietnam is a collectivistic 

society. It reflects that Vietnamese people tend to have “in-groups” thinking style, 

prefer and expect group activity and decision making that benefit the group instead of 

personal goals. (Fan & Zigang 2004; Parks & Vu 1994; Scott, Bishop & Chen 2003). 

They feel comfortable with group activity. Vietnamese people tend to work together 
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harmoniously, cooperate to protect each other, and seek security and protection by 

being loyal to the group. Like China and many other Asian countries, Vietnam is a 

relation-oriented country in which personal relationship is the foundation and a key to 

success. Most Vietnamese people have extensive networks among friends, relatives, 

colleagues, and business partners which require a very close personal relationship. The 

quality and success of the social and business interactions depend vastly on whether 

they are perceived to be an “in-groups” or an “out-groups” (Watkins & Liu 1996). 

People are said to have a good relationship only after successfully building trust among 

them and convincing each other that they all belong to the same in-group.  

 

3. Masculinity/Femininity (MAS): With a score of 40, Vietnam is considered a feminine 

society. Vietnamese individuals tend to be sensitive and care more about other 

people’s feelings and concerns. People work together to reach consensus, even when 

they may have to sacrifice their own interests. Compromise is the most common 

negotiation technique to resolve conflicts. And often times other people’s opinions can 

impact one’s decision. 

 

4. Uncertainty Avoidance (UAI): With a score of 30, Vietnam has a low preference for 

avoiding uncertainty. In Vietnam, people tend to have a more relaxed attitude, and 

deviance from the norm is more easily tolerated. They feel less threatened by 

ambiguous situations and try to avoid them by establishing and complying with formal 

rules. However, they seem to abide by many rules not because they prefer a highly 

structured system but because they have higher scores of power distance. Precision and 

punctuality are not highly expected. As a high-context culture, communication in 

Vietnam is highly implicit and indirect, which can be difficult for Western people to 

understand. Vietnamese people are considered as high risk averse. Tough and 

immediate decisions tend to be delayed and sometimes avoided. They do not accept 

“out of the norms” ideas and behaviors (Fan & Zigang 2004; Quang & Vuong 2002). 
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Figure 3 shows a comparison among the five cultural dimensions between the two countries: 

 

Figure 3. Omani Cultural Dimensions in comparison with Vietnam. Adopted from Al-Twaijri 
and Al-Muhaiza (1996) and Hofstede (2011). 

As can be seen from Figure 3, Omani people have a significantly higher score of 

uncertainty avoidance than that of Vietnamese. Their score of individualism is also much higher 

than that of Vietnamese. Vietnamese culture is definitely more masculine than Omani culture, as 

evidenced by a much higher score of masculinity. Vietnamese people, with a higher score of 

power distance, tend to tolerate power distance more than their Omani counterparts.  

Task and relationship-oriented leadership 

Leadership is no doubt a key aspect for organization success. Effective leadership can 

help improve subordinates’ motivation, commitment, and task performance (Jones & George 

2009). Many studies suggest that leadership beliefs, styles and practices vary not only among 

individuals, but also among countries and cultures (Dickson et al. 2003; Giberson et al. 2009, 

Hofstede 1993; Jones & George 2009). The behavioral approach to leadership believes that 

appropriate behavior of leaders can help create effective leadership and that behaviors can be 

learned (Daft 2008). Early studies widely discussed and found two primary behaviors of leaders: 

initiating structure (task-oriented) and consideration (relationship-oriented) (Fleishman 1967; 

Halpin & Winter 1957; Judge, Piccolo & Ilies 2004; Northouse 2007; Oaklander & Fleishman 

1964). 

Among popular studies in this literature were the Ohio State University studies. Begun 

in the 1940s, researchers used the Leader Behavior Description Questionnaire (LBDQ) and 

found two basic leaders’ behaviors: initiating structure (task-oriented) and consideration 

(relationship-oriented). Initiating structure behavior indicates that leaders focus on objectives and 

task performance. They make sure that work gets done and the organization is operated 

effectively and efficiently. They also encourage compliance. The main goal of initiating structure 

leaders is to direct their subordinates to achieve organizational and team goals. They plan well, 

0

20

40

60

80

PDI UAI IND MAS

60 
72 

52 

12 

70 

30 
20 

40 

Oman Vietnam



72 

 

provide detailed schedules for work activities, direct and control people closely, and motivate 

them to work hard (Daft 2008). Their main concerns are defining and organizing tasks, and 

accomplishing goals (Oaklander & Fleishman 1964; Schermerhorn, Hunt & Osborn 2008). On 

the other hand, consideration behavior indicates that leaders truly look out for the well-being of 

their subordinates, listen to their opinions and seek their input. The main goal of consideration 

leaders is to make their subordinates feel good and enjoy their work. They empower their 

subordinates, provide great support, and maintain good relationships with them (Nguyen, 

Mujtaba & Ruijs 2013). Consideration leaders show personal respect, trust, care, and 

appreciation for their subordinates (McShane & Von Glinow 2002; Nguyen et al. 2012; Stock-

Homburg 2008).  

Along the same research stream but using a different approach and survey 

questionnaire, the University of Michigan studies provided similar findings to the Ohio State 

University studies. Researchers of these studies used the Survey of Organizations questionnaire 

and identified two similar categories of leader’s behavior: employee-centered and production-

centered (Daft 2008; Schermerhorn et al. 2008). Production-centered behavior corresponds to 

initiating structure behavior, which indicates that leaders focus on setting goals, tasks and 

schedules, and directing subordinates to achieve these targets (Daft 2008; Nguyen et al. 2012). 

On the other hand, employee-centered behavior corresponds to consideration behavior, which 

indicates that leaders focus on the well-being and human needs of their subordinates.  

Task-oriented and relationship-oriented behaviors, though being clearly defined and 

recognized, are considered not mutually exclusive and may be combined (Jones & George 2009; 

Mujtaba et al. 2010). Taking a step further upon the work of the Ohio State and Michigan 

studies, Blake and Mouton suggested a different approach in which leadership is plotted on a 9 x 

9 grid that identifies the key leadership styles, using a scale from 1 (low score) to 9 (high score) 

based on the two main categories of leadership behavior, i.e. concern for results and concern for 

people (Daft 2008). Figure 4 illustrates these five different leadership styles:  

- 1,1, or the “impoverished management”: reflecting a low concern for both production 
and people.  

- 1, 9, or the “country club management”: reflecting a low concern for production and a 
high concern for people. 

- 9, 1, or the “task management”: reflecting a high concern for production and a low 
concern for people. 

- 5,5, or the “middle of the road management”: reflecting a moderate concern for both 
production and people. 

- 9, 9, or the “team management”:  reflecting a high concern for both production and 
people. 
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Figure 4: Management GRID Model (Blake & Mouton, 1966) 

Though these two leadership behaviors have been clearly defined and recognized, 

research found inconclusive results on their impact on leadership. Some leaders are effective 

without engaging in consideration or initiating structure behavior, while some others who 

perform both are still ineffective (Jones & George 2009). 

Gender differences in leadership styles have been studied quite extensively. Females in 

general are believed to be more sensitive and caring. They tend to be more concerned for other 

people, which indicates a leadership orientation towards relationship behavior. Isaković (2011) 

agreed with this notion and indicated that female leaders, with their specific skills and attributes, 

produce a more humane, relations-oriented, flexible, participatory, and caring organization. 

Nguyen and Mujtaba (2011) stated that females are more accommodative and relationship-

oriented. However, research results are inconclusive. Nguyen and Mujtaba (2011) found that 

Vietnamese females are more relationship-oriented than Vietnamese males. Nguyen et al. (2013) 

found that Dutch females scored significantly higher in relationship orientation scores than 

Dutch males. On the contrary, no significant differences were found in the relationship 

orientation between females and males in Oman, Germany, and Iran (Mujtaba et al. 2010; 

Nguyen et al. 2012; Tajaddini & Mujtaba 2011). 

Study Methodology and Analysis 

This study used Northouse’s (2007) Style Questionnaire to obtain a general profile of a 

person’s leadership behaviors regarding task and relationship orientations in Oman and Vietnam. 
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A rating of 1 means “Never” and a rating of 5 means “Always” with the person demonstrating 

the specific behavior. The scoring interpretation is presented in Table 1. 

Table 1. Task and Relationship Score Interpretations 

Scores Descriptions 

45-50  Very high range 

40-44  High range 

35-39  Moderately high range 

30-34  Moderately low range 

25-29  Low range 

10-24  Very low range 

 

The research question was to determine whether Omani adults are different from 

Vietnamese adults in terms of task orientation and relationship orientation. Another aspect of this 

study was to determine whether there is any difference between the two countries’ gender on 

these scores. The specific hypotheses for this study are proposed as follows: 

• Hypothesis 1: Omani respondents have task scores that are significantly different than 
Vietnamese respondents. 

• Hypothesis 2: There is a significant difference in the task scores between male and 
female respondents. 

• Hypothesis 3: There is a significant interaction between gender and country in the task 
scores. 

• Hypothesis 4: Omani respondents have the relationship scores that are significantly 
different than Vietnamese respondents. 

• Hypothesis 5: There is a significant difference in the relationship scores between male 
and female respondents. 

• Hypothesis 6: There is a significant interaction between gender and country in the 
relationship scores. 
 

A convenient sampling procedure was used for selecting and contacting respondents. 

The target respondents are Omani and Vietnamese adults who can speak and understand English 

well. The original English questionnaires were distributed to insure its validity. The authors used 

both web link and hard copy to collect the data. Coincidently, 188 returned surveys were fully 

completed from each sample. Altogether, there were 376 completed surveys that were used for 

this study. 

Table 2 shows the demographic statistics of the two samples based on age, gender, and 

work experience.  
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Table 2. Demographic Statistics (n=376) 

Items 
Place of Birth 

Total 
Oman Vietnam 

Age 
   

17-25 100 43 143 

26-34 88 87 175 

35-44 0 43 43 

45 and above 0 15 15 

Total 188 188 376 

Gender 
   

Male 116 94 210 

Female 72 94 166 

Total 188 188 376 

Work Experience 
   

None 74 24 98 

1-5 years 98 68 166 

6-10 years 16 60 76 

11 years or more 0 36 36 

Total 188 188 376 

 

Results 

Univariate analysis of variance (Two-way ANOVA) was used for hypotheses testing in 

this research. Two-way ANOVA is a commonly used statistical technique for finding significant 

relationships between groups or samples by comparing the means of those groups on two factors 

of interest.  
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 Task orientation scores 

As presented in Table 3-1, the average scores of both Omani and Vietnamese 

respondents for task orientation fell in the “high range”, with Vietnamese respondents scoring 

higher (M=41.79) than Omani respondents (M=39.68).This difference is statistically significant 

(F=7.159, p= .008), as shown in Table 3-2. Therefore, hypothesis 1 is supported. There is a 

statistically significant difference between the average task orientation scores of Omani and 

Vietnamese. Vietnamese respondents appeared to be more task-oriented than Omani 

respondents.  

Also seen in Table 3-1, the average scores of both male and female respondents for 

task orientation fell in the “high range” though male respondents scored lower (M=40.49) than 

female respondents (M=41.04).  However, there is no statistically significant difference between 

these two mean scores (F= .148, p= .701), as shown in Table 3-2. Therefore, hypothesis 2 is not 

supported. There is no significant difference between the task orientation scores of male and 

female respondents.  

Table 3-2 also shows no significant interaction between place of birth (Oman and 

Vietnam) and gender in task orientation scores (F=.001, p= .979). Therefore, hypothesis 3 is not 

supported.  

A helpful way to understand what it means when a difference between groups or an 

interaction between variables is not statistically significant is to check the observed power value. 

As Table 3-2 reported, there would be only 5% chance of finding a significant interaction 

between place of birth and gender in this sample. 

Table 3.1. Descriptive Statistics 

Dependent Variable: Sum Task Scores 

Place of Birth Gender Mean Std. Deviation N 

Oman 
 Male 39.5690 8.55491 116 
Female 39.8472 9.19225 72 
Total 39.6755 8.78112 188 

Vietnam 
Male 41.6277 5.69094 94 
Female 41.9468 5.76673 94 
Total 41.7872 5.71586 188 

Total 
Male 40.4905 7.46554 210 
Female 41.0361 7.49617 166 
Total 40.7314 7.47402 376 
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Table 3.2. Tests of Between-Subjects Effects 

Dependent Variable: Sum Task Scores 

Source Type III Sum 
of Squares df Mean 

Square F Sig. Noncent. 
Parameter 

Observed 
Powerb 

  Corrected Model 427.400a 3 142.467 2.583 .053 7.748 .633 

  Intercept 606720.142 1 606720.142 10998.768 .000 10998.768 1.000 

  Place of Birth 394.903 1 394.903 7.159 .008 7.159 .761 

  Gender 8.151 1 8.151 .148 .701 .148 .067 

  Place of Birth *  
  Gender .038 1 .038 .001 .979 .001 .050 

  Error 20520.470 372 55.163     

  Total 644749.000 376      

  Corrected Total 20947.870 375      

a. R Squared = .020 (Adjusted R Squared = .013) 

b. Computed using alpha = .05 

 

        Relationship orientation scores 

As presented in Table 4-1, the average scores of both Omani and Vietnamese 

respondents for relationship orientation fell in the “high range”, with Vietnamese respondents 

scoring higher (M=41.39) than Omani respondents (M=39.85). This difference is statistically 

significant (F=5.408, p= .021), as shown in Table 4-2. Therefore, hypothesis 4 is supported. 

There is a statistically significant difference between the average relationship orientation scores 

of Omani and Vietnamese. Vietnamese respondents appeared to be more relationship-oriented 

than Omani respondents.  

Also seen in Table 4-1, the average scores of both male and female respondents for 

relationship orientation fell in the “high range” though male respondents scored lower 

(M=40.38) than female respondents (M=40.92).  However, there is no statistically significant 

difference between these two mean scores (F= .250, p= .617), as shown in Table 4-2. Therefore, 

hypothesis 5 is not supported. There is no significant difference between the relationship 

orientation scores of male and female respondents.  

Table 4-2 also shows no significant interaction between place of birth (Oman and 

Vietnam) and gender in relationship orientation scores (F=1.290, p= .257). Therefore, hypothesis 

6 is not supported. As Table 4-2 reports, there would be only 20.5% chance of finding a 

significant interaction between place of birth and gender in this sample. 
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Table 4.1. Descriptive Statistics 

Dependent Variable: Sum Relationship Scores 
Place of Birth Gender Mean Std. Deviation N 

  Oman 
   Male 40.0172 8.27462 116 
  Female 39.5833 7.65957 72 
  Total 39.8511 8.02664 188 

  Vietnam 
   Male 40.8298 4.49046 94 
   Female 41.9468 4.55638 94 
   Total 41.3883 4.54605 188 

  Total 
   Male 40.3810 6.84187 210 
  Female 40.9217 6.19089 166 
  Total 40.6197 6.55939 376 

 

Table 4.2. Tests of Between-Subjects Effects 

Dependent Variable: Sum Relationship Scores 

Source 
Type III Sum  

of Squares df 
Mean  

Square F Sig. 
Noncent. 
Parameter 

Observed 
Powerb 

  Corrected Model 289.138a 3 96.379 2.263 .081 6.788 .570 

  Intercept 602161.434 1 602161.434 14136.783 .000 14136.7
83 1.000 

  Place of Birth 230.372 1 230.372 5.408 .021 5.408 .640 

  Gender 10.657 1 10.657 .250 .617 .250 .079 

  Place of Birth *  
  Gender 54.935 1 54.935 1.290 .257 1.290 .205 

  Error 15845.476 372 42.595     

  Total 636519.000 376      

  Corrected Total 16134.614 375      

a. R Squared = .018 (Adjusted R Squared = .010) 

b. Computed using alpha = .05 
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Implications, Limitations, and Recommendations 

It was hypothesized that Omani and Vietnamese respondents would have significantly 

different scores for relationship and task orientations, and the current study supported these 

hypotheses as Vietnamese respondents appeared to be more task-oriented and more relationship-

oriented than Omani respondents. Gender was not a factor in both the task and the relationship 

orientations of respondents. The study did not find any significant difference in task orientation 

scores or in relationship scores based on gender though female respondents scored slightly 

higher in both task and relationship orientations than male respondents. The study did not find 

any significant difference in the task orientation scores based on gender between cultures, though 

Vietnamese males and females both scored higher than their Omani counterparts. The same 

conclusion can be made for the relationship orientation scores: there was no significant 

difference in the relationship scores based on gender between cultures, though Vietnamese males 

and females again scored higher than their Omani counterparts. 

It is often assumed that people from high-context cultures such as Vietnam and China 

are more relationship-oriented, and people from low-context cultures such as European countries 

and the United States are more task-oriented. This research demonstrated that high-context 

people, for example, Omani and Vietnamese in this particular case, can be more focused on both 

their tasks and relationships as their task and relationship scores fell in “high range.” Omani and 

Vietnamese working adults, beside their relationship orientation, will be as serious as Western 

people in getting the job done. It is paramount for global as well as local business managers and 

practitioners to realize this uniqueness and avoid the assumption of similarity of leadership styles 

based on the cultural differences. The findings of this study can help managers at all levels in 

Oman and Vietnam understand their employees’ expectations and leadership orientations so that 

they can better manage and exploit this strategic resource to gain competitive advantage when 

competing in this globalized business world, especially between Oman and Vietnam. 

As with many other empirical studies, this paper has several limitations. First of all, it 

was conducted with a general adult population from various industries in Oman and in Vietnam. 

Future studies should extend the comparison to populations with similar working backgrounds 

and demographic variables such as education, religion, and government work experience. 

Second, the sample size is rather small and includes only working adults who can speak fluent 

English in both countries. Thus, the findings of this study should not be generalized to the larger 

population, especially those who only speak a local language. Future studies should consider 

larger sample sizes, and the questionnaire should be translated into the Omani and Vietnamese 

languages. Finally, this study only compared the task and relationship orientations of Omani and 

Vietnamese respondents.  Future studies in different countries from different continents should 

be conducted in order to have a better understanding of the task and relationship orientations of 

employees across the globe. 
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Conclusion 

After reflecting on the behaviors of respondents from Oman and Vietnam, we conclude 

that Vietnamese respondents are definitely more task-oriented and relationship-oriented than 

their Omani counterparts. For strategic leaders and managers, understanding their employees’ 

leadership orientations can help them motivate and manage their employees successfully and 

thus, use this unique strategic core competence to gain competitive advantage and achieve 

strategic competitiveness in this global economy. This study has shed light on the differences in 

leadership orientations between two high-context cultures: Oman and Vietnam. Researchers and 

scholars can benefit from this study as it provides more empirical results regarding the task 

orientation as well as relationship orientation between adult Omani and Vietnamese based on 

gender and culture. Managers and practitioners, especially those from Oman and Vietnam, can 

also benefit from the study as it provides real-world implications in doing business or in dealing 

with these working adults. 
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