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ABSTRACT 

 

DEVELOPING STRUCTURAL MAPS OF SALES RESEARCH KNOWLEDGE: 

THREE ESSAYS 

 

 

 

Chien-Chung Chen, PhD 

 

The University of Texas at Arlington, 2011 

 

Supervising Professor:  Fernando Jaramillo 

The overall goal of the dissertation is to analyze the accumulated knowledge and 

explore research gaps in empirical sales research. Therefore, applying a structural map 

derived from a comprehensive synthesis of empirical studies, researchers can efficiently 

and effectively identify constructs’ positions in nomological networks and then explore 

new research directions. The dissertation includes three complementary essays. Essay 1 

creates a structural map of constructs in a nomological network generated by meta-

analysis and analyzed by social network analysis. Key constructs, bivariate relationships, 

missing links, and constructs’ positions in nomological networks are identified. Essay 2 

then detects moderator effects among constructs and presents the 328 construct 
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relationships that may have strong moderator effects in empirical sales research. 

Applying findings from essay 1 and 2, essay 3 creates a new model, which investigates 

missing gaps and explores the double-edged effects of emotional intelligence on the 

relationship of adaptive selling and customer loyalty to the salesperson. The model uses 

dyadic data from customers and salespeople and is tested with hierarchical linear model 

(HLM). 
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CHAPTER 1 

INTRODUCTION 

 

Knowledge development is based on knowledge accumulation. For example, 

extending Churchill’s et al. (1985) job performance research in meta-analysis, Verbeke, 

Dietz, and Verwaal (2010) revised the classification scheme of the previous research and 

found the influences of second-order constructs and new moderators on job performance. 

Specifically, they identified the salespeople’s new role, knowledge brokers, for future 

research. Therefore, a structural map of sales research is necessary for researchers to 

efficiently and effectively understand current knowledge as well as explore new research 

directions.  

Williams and Plouffe (2007) as well as Plouffe, Williams and Wachner (2008) 

found that over 70 percent of sales research relies on empirical studies, so a structural 

map of empirical sales research will be adequate to cover and understand sales 

knowledge. In the sales literature, many studies rely on meta-analysis and explore 

relationships of important constructs, such as job performance (e.g., Churchill et al. 1985; 

Verbeke, Dietz, and Verwaal 2010), job satisfaction (e.g., Brown and Peterson 1993), and 

organizational commitment (e.g., Jaramillo, Mulki, and Marshall 2005). Others apply 

qualitative methods to accumulate existing sales research and identify new research 

directions (e.g., Geiger and Guenzi 2009; Williams and Plouffe 2007; Plouffe, Williams 
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and Wachner 2008). To integrate and explore the sales knowledge, the former studies 

focus on a particular construct or a narrow group of constructs while the latter ones focus 

on a comprehensive knowledge level. However, no meta-analysis has yet attempted to 

systematically evaluate all sales-construct relationships that have been empirically tested 

more than once. This study then examines all bivariate relationships and establishes 

construct networks. Thus, this dissertation develops a structural map derived from a 

comprehensive synthesis of constructs in empirical sales research and strongly 

contributes to the sales knowledge. 

The dissertation completes the issue with three essays moving from data to theory 

driven approaches as well as from broad to specific topics. Essay 1 collects 482 sales 

constructs and builds their related construct relationships in terms of correlation 

coefficients and frequencies of construct presence. A nomological network derived from 

meta-analysis demonstrates the construct network. Frequency and correlation social 

network matrices are used to analyze networks and identify central constructs, strength of 

relationships, missing links and redundant constructs.  

Essay 1 identifies construct relationships but does not discuss their moderator 

effects, which is important in interpreting meta-analysis results. Based on the statistical 

power, corrected correlations means and variances in essay 1, essay 2 recognizes the 

construct relationships that may have strong moderator effects. By analyzing bivariate 

relationships with their corrected means and distributions, researchers not only can 

comprehensively understand the strength of construct relationships but also may discover 

possible moderators by reviewing related methods, contexts, or theories. Applying the 
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findings in essay 1 and 2, essay 3 not only resolves the ignored links between adaptive 

selling behaviors and customer loyalty to the salespeople but also explores the double-

edged effects of emotional intelligence on the relationship of adaptive selling and 

customer loyalty to the salespeople. Hierarchical linear models (HLM) are employed to 

analyze the dyadic data from matched customers (150) and salespeople (25), who work 

for a large financial institution in Chile. Figure 1 shows the conceptual framework of the 

dissertation. 

To sum up, the dissertation is the first to create a comprehensive structural map of 

empirical sales knowledge and to apply social network and nomological network in 

analyzing construct relationships. The most important fact is that, from different 

approaches to examine the structural map, the dissertation successfully synthesizes the 

sales research knowledge and explores numerous research opportunities. The unique 

dataset and findings of the dissertation provide a strong foundation for future research. 
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CHAPTER 2 

ESSAY 1: EMPIRICAL EXAMINATION OF SALES RESEARCH: META-

ANALYSIS, SOCIAL NETWORK AND NOMOLOGICAL NETWORK ANALYSES 

 

2.1 Abstract 

 Essay 1 addresses four questions: (1) Which constructs are central to sales 

research? (2) How do these constructs relate to each other in a nomological network? (3) 

What are the missing links in this nomological network? and (4) Are there any 

empirically redundant constructs in the nomological network? These questions are 

addressed with data from 482 constructs obtained from 605 empirical studies published in 

13 marketing journals over 45 years. Data were analyzed with three different but related 

methods: meta-analysis, social network, and nomological network analyses. First, this 

study analyzed the frequency distribution of 482 sales constructs. Second, meta-analysis 

was used to estimate the strength and distribution of all bivariate relationships. Third, the 

nomological network displayed the relevant information generated from meta-analysis in 

a matrix. Finally, social network analysis was applied to further explore the relationships 

among critical constructs and subgroups of constructs. The results of this study provide a 

comprehensive synthesis of empirical sales research that can motivate future research by 

identifying domains where sales research is warranted. 
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2.2 Introduction 

Empirical research has played a fundamental role in both theory building and 

theory validation in sales. Over 70 percent of sales articles published in leading 

marketing journals rely on data collected primarily through cross-sectional surveys 

(Williams and Plouffe 2007; Plouffe, Williams, and Wachner 2008). However, virtually 

all empirical studies are prone to “crimes of omission” (Sutton and Staw 1995 p. 381). As 

a result, theory building and manuscript writing become “an art of fitting concepts and 

arguments around what has been measured and discovered” (Sutton and Staw 1995 p. 

381). Reviewers often complain that when testing empirical models, manuscript authors 

fail to incorporate or control for constructs that are relevant to the proposed theory. At the 

same time, reviewers also question the inclusion of constructs that are unrelated to the 

tested theory. Crimes of omission thus undermine our understanding of the links within a 

nomological network.  

Most empirical research relies on single surveys or focuses on narrow sets of 

constructs to test model hypotheses. Relationships between constructs are sometimes 

retested with follow-up studies that find considerable variance in results. Sales 

researchers have relied on meta-analysis to synthesize empirical research and to better 

understand relationships involving important constructs such as job performance (e.g., 

Churchill et al. 1985; Verbeke, Dietz, and Verwaal 2010), job satisfaction (e.g., Brown 

and Peterson 1993), adaptive selling (e.g., Franke and Park 2006), customer orientation 

(e.g., Franke and Park 2006), organizational commitment (e.g., Jaramillo, Mulki, and 

Marshall 2005), and buyers trust in the salesperson (e.g., Wood et al. 2008). Researchers 
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have also relied on qualitative methods to review extant research and to identify new 

research directions (e.g., Geiger and Guenzi 2009; Plouffe, Williams, and Wachner 2008; 

Williams and Plouffe 2007). Table 1 summarizes the main integrated sales research. 

Research reviews have played an important role in our understanding of sales 

research. However, they are also subject to limitations and biases such as “crimes of 

omission” (Sutton and Staw 1995) or “redundancy” (Singh 1991). The selection of 

constructs is sometimes based on the authors’ personal experience and research interests 

rather than on an objective criterion. For instance, Franke and Park’s (2006) meta-

analysis developed a structural model with job performance and job satisfaction as the 

outcome variables. In their model, adaptive selling and customer orientation were used as 

core predictors. The justification for the inclusion of these variables was that both 

“salesperson characteristics that have been the focus of prominent research streams in 

sales force research have not yet been examined in a meta-analysis” (p. 693). Results 

from Verbeke, Dietz, and Verwaal’s (2010) recent meta-analysis confirm that adaptive 

selling is an important antecedent of a salesperson’s job performance; however, the 

analysis also showed that other critical predictors like selling-related knowledge, role 

ambiguity, cognitive aptitude, and work engagement were left out. One may also 

question the exclusion of constructs like role conflict and role ambiguity, two known 

predictors of job satisfaction (e.g., Brown and Peterson 1993).  

Construct redundancy (Singh 1991) or measure overlap (Cronbach and Meerhl 

1955) is another factor that undermines our understanding of nomological networks and 

often results in research confusion and lack of theoretical parsimony. At times, sales
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Table 1 Summary of Main Integrated Sales Research 
 

Article Data Source Analysis 
Approach Primary Focus 

Brown and 
Peterson 
(1993) 

254 correlations 
from 59 studies  

(published & unpublished) 

Meta-analysis 
(Effect size: 
Correlation) 

Job satisfaction’s antecedents, consequences, 
and moderators 

Bruner II and 
Hensel 
(1993) 

750 uses of 583 scales 
from 181 articles 

(6 journals) 
1980s 

Content analysis 
(Key variable: 

Cronbach’s 
alpha) 

Focusing on multi-item scales; the 
relationships among internal consistency, 
number of items, sample size, etc.  

Churchill et 
al. (1985) 

1653 correlations 
from 116 studies (published 

& unpublished) 
1918–1982 

Meta-analysis 
(Effect size: 
Correlation) 

Job performance’s six determinants (role 
variables, skill, motivation, personal factors, 
aptitude, organizational/environmental factors) 
and moderators 

Churchill 
and Peter 

(1984) 

154 scales 
from 101 articles 

(published) 
1964–1982 

Meta-analysis Scale reliability’s relationships with sampling 
characteristics, measure characteristics, and 
measure development processes 

Franke and 
Park (2006) 

324 correlations  
from 155 studies 

 (published & unpublished) 
1979–? 

Meta-analysis 
(Effect size: 
Correlation) 

Adaptive selling and customer orientation’s 
antecedent, consequences, and moderators 

Geiger and 
Guenzi 
(2009) 

34 European sales academics Survey Position current sales research on the 
dimension of importance between theory and 
practice 

Hensel and 
Bruner II 

(1992) 

750 uses of 583 scales 
from 181 articles 

(6 journals) 
1980s 

Content analysis Categorize and summarize the usage of multi-
item scales in sales 

Palmatier et 
al. (2006) 

637 correlations 
from 111 studies 

(published & unpublished) 
1987–2004 

Meta-analysis 
(Effect size: 
Correlation) 

Relationship marketing’s antecedents, 
consequences, and moderators 

Peterson 
(1994) 

4286 Cronbach’s alpha 
from 832 articles 

(published & unpublished) 
1960–1992 

Meta-analysis Research design characteristics that may 
influence scale reliability 

Plouffe, 
Williams, 

and Wachner 
(2008) 

1270 articles 
(16 journals) 
1983–2006 

Content analysis 
Survey 

Long-term knowledge-dissemination trends 
and future prospects in topics, theoretical 
foundations, and data collection/analysis 
methods 

Verbeke, 
Dietz, and 
Verwaal 
(2010) 

2043 correlations 
from 268 studies 

(published & unpublished) 
1982–2008 

Meta-analysis 
(Effect size: 
Correlation) 

Job performance’s six determinants (role 
variables, skill, motivation, personal factors, 
aptitude, organizational/environmental factors) 
and moderators 

Williams and 
Plouffe 
(2007) 

1012 articles 
(15 journals) 

Content analysis 
 

Long-term knowledge-dissemination trends 
and future prospects in topics, theoretical 
foundations, data collection/analysis methods 
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models include two or more variables that essentially measure “the same thing.” New 

constructs that are similar to existing ones often appear in organizational research (Le et 

al. 2010). Two constructs are deemed redundant when no differences can be found in 

their antecedents and their consequences (Singh 1991). In a recent study, Le et al. (2010) 

showed that constructs like job satisfaction and organizational commitment, which are 

frequently used in sales, are empirically redundant in spite of their conceptual 

differences.  

This study addresses these “crimes of omission” and “redundancy” problems by 

systematically analyzing all bivariate relationships among the 482 constructs that were 

obtained from 605 empirical studies published in 13 marketing journals over 45 years. 

This analysis provides answers to several research questions that lie at the heart of theory 

development. (1) Which are the constructs that are central to sales research? (2) How do 

these constructs relate to each other in a nomological network? (3) What are the missing 

links in this nomological network? (4) Are there any empirically redundant constructs in 

the nomological network?  

To accomplish this goal, this study identified constructs frequently used in 

empirical sales research and the evolution of these constructs over time. Relationships 

among constructs were studied using nomological matrices that included data from 482 

pairs of constructs. The magnitude, distribution, and statistical significance of bivariate 

relationships were estimated with meta-analysis. Patterns of relationships among 

variables were studied using social network analysis. Factor analysis was also used to 

identify empirically redundant constructs. This combination of methods helped us 
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estimate relationship strength and the existence of sub-networks among constructs. 

Unknown relationships and relationships with isolated constructs were also identified.  

In summary, this research makes significant contributions to our understanding of 

the extent of sales knowledge and provides directions for future research. The 482 by 482 

bivariate correlation matrix estimated in this study can be used in future research to test 

for direct effects, indirect effects, as well as moderation on virtually all constructs 

previously used in sales. We see this as a critical step in efforts toward new theory 

development. 

2.3 Literature Review 

Williams and Plouffe (2007) and Plouffe, Williams, and Wachner (2008) 

produced a comprehensive journal-content analysis of sales research. Williams and 

Plouffe (2007) reviewed 1,012 articles from 15 journals and then, in 2008, reviewed 

1,270 articles from 16 journals. They reviewed empirical and non-empirical studies in 

sales research to expose the trends of topics, theoretical foundations, and data 

collection/analysis methods. The current study deviated from the two aforementioned 

studies. The two prior studies mainly focused on topics, theoretical foundations, and data 

collection/analysis methods that are different from those focused on in this study, which 

explores the relationships among constructs. Based on Williams and Plouffe’s (2007) 

results, Geiger and Guenzi (2009) conducted a survey of European sales academics and 

practitioners and asked them to evaluate sales research in terms of contribution to theory 

and practice. Geiger and Guenzi (2009) pointed out the structure of current knowledge 

and the gaps to be filled in by future sales research. The current study had one goal in 
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common with those of the aforementioned studies: to explore knowledge-dissemination 

trends and future prospects in sales research. These studies rely on content analysis to 

present a broad view of sales research. The focus of our study is quite distinct since we 

are primarily interested in empirically examining the patterns of relationships among 

sales constructs. This analysis is critical to understanding the nomological network of the 

discipline (Cronbach and Meehl 1955).  

Previous meta-analyses have investigated patterns of relationships along a 

construct or a narrow group of constructs. Churchill et al. (1985) reviewed 116 published 

and unpublished articles over 50 years to find the determinants of salesperson 

performance. They applied meta-analysis to find the six determinants (role variables, 

skill, motivation, personal factors, aptitude, and organizational/environmental factors) 

and to identify the moderators between job performance and its determinants. Extending 

the research of Churchill et al. (1985), Verbeke, Dietz, and Verwaal (2010) revised the 

classification scheme of the previous research and found the influences of second-order 

constructs and new moderators on job performance. Brown and Peterson (1993) used 

meta-analysis to understand the antecedents and consequences of job satisfaction; they 

found the strength, valence, and moderators of construct relationships. Franke and Park 

(2006) focused on the antecedents and consequences of adaptive selling behavior and 

customer orientation; they found the magnitudes, significances, and moderators between 

constructs. Palmatier et al. (2006) combined different constructs to form different factors 

of relationship marketing, mediators, and outcomes. Using meta-analysis, they succeeded 

in demonstrating the effects of mediators and moderators on construct and factor levels. 



 

12 

These aforementioned studies focused on a specific construct/factor and revealed its 

relationships with its antecedents, consequences, mediators, or moderators. This study, 

however, did not focus on a specific construct or factor but on all available constructs in 

sales research. In addition, constructs are analyzed in pairs, in factors, and in networks. 

Based on this strong foundation, any interesting construct or factor can be developed in 

comprehensive models. Besides analyzing constructs, another way to integrate sales 

studies is to discuss scales of constructs. 

Hensel and Bruner II (1992) as well as Bruner II and Hensel (1993) reviewed six 

marketing journals (not including Journal of Personal Selling & Sales Management) 

from 1980 to 1989. Their goals were to figure out scale usage in different marketing 

aspects (e.g., consumer, advertising issues) over different periods. They studied the 

relationships among factors such as internal consistency, number of scale items, and 

sample size. Numerous studies have also been devoted to studying marketing and sales 

measures with the underlying objective of finding more efficient and effective scales. 

Two examples of such papers are Lagace et al.’s (1993) discussion of INDSALES and 

Panagopoulos and Avlonitis’ (2008) study of BCCS (Babakus and Colleagues Control 

System). This study differs from research primarily aimed at understanding the 

psychometric properties of marketing scales. Our study not only analyzes the 

measurement properties of sales constructs but also links measurement issues with 

construct relationships. Patterns of construct relationships are identified with links among 

processes and micro-processes. 
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As previously noted, the selection of constructs as “critical” (and thus deserving 

of meta-analysis) is somewhat arbitrary. Social network analysis was used in this study as 

a less subjective tool for identifying constructs that are central to sales research. 

Wasserman and Faust (1994) indicate the key elements of social network: interdependent 

actors, interdependent relationships (ties) among or between these actors, and network 

structures (network models) that explain relationship patterns of and the degree of 

importance of these actors. In our study, the actor or central unit of analysis of the 

network becomes the construct. From the communication network aspect, Monge and 

Contractor (2003) indicated the theories of social network analysis, such as Resource 

Dependency Theory (developing relationships for necessary resources), Social Identity 

Theory (choosing categories and identifying their own groups), Structural Theory of 

Action (playing similar roles in a structure), and Strength of Weak Ties 

Theory (controlling information flow through relationships). These theories provide the 

foundation and analysis concepts of social network, such as missing relationships, 

cliques, factors, and centrality. Since social network analysis is relatively new to 

marketing, the definitions of terms are listed in Appendix A. 

De Nooy, Mrvar, and Batagelj (2005 p. 5) defined social network analysis as 

“…detecting and interpreting patterns of social ties among actors (constructs in this 

study).” Mostly, social network analysis is largely applied in social and behavioral 

science. For instance, Wellman and Wortley (1990) explored the relationships between 

social network and support sources and found that the kinds of support depend more on 

the characteristics of relationships than on those of the network members. Friedkin and 
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Cook (1990) studied social influences on peers’ opinions and identified a model showing 

that the mean of peers’ opinions is the foundation of the pressures in a peer group. In 

recent studies, social network analysis has been used in various areas. For instance, 

Polites and Watson (2009) analyzed relationships among 125 information system 

journals, based on citations to identify the critical journals. Moreover, researchers have 

employed social network analysis to study author networks. Nerur, Rasheed, and 

Natarajan (2008) analyzed author co-citation in the strategic management field. They 

identified core authors and constructed the relationships between intellectual subfields of 

strategic management. In another study, Yang, Jaramillo, and Chonko (2010) explored 

productivity and co-authorship in JPSSM. They identified central authors and showed 

that network ties are potentially related to the number of citations. A review of the 

literature shows that social network analysis can be used to understand the dynamics of 

networks in various settings, with diverse actors as the units of analysis: journal (e.g., 

Polites and Watson 2009), co-citation (e.g., Nerur, Rasheed, and Natarajan 2008), and 

coauthor (e.g., Yang, Jaramillo, and Chonko 2010). This study presents a new, alternative 

application of social network analysis. It employs social network analysis to display the 

construct relationships derived from the nomological network analysis. Networks were 

studied in the form of frequency and correlation coefficients. In addition, this study not 

only reveals the construct structures but also identifies gaps in these structures that can be 

filled in by future research. To sum up, this study makes unique contributions to sales 

research; these methods can be applied to other marketing aspects. 
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2.4 Research Framework 

Figure 2 displays the research framework, including descriptive statistics analysis, 

nomological network, Social Network 1 (frequency matrix), and Social Network 2 

(correlation-coefficient matrix). All steps began with searching for empirical sales 

articles and then coding their constructs and descriptive statistics analysis to reveal 

construct usages and frequencies. Then, meta-analysis, the core of the study, was used to 

integrate various data composing the nomological network. This study relied on the 

nomological network to generate two social networks. The first social network derived 

from a frequency matrix and the second from a correlation-coefficient matrix.  

Table 2 shows the outcomes of the research framework and the corresponding 

research objectives. In descriptive statistics analyses, the discussion of construct 

frequency identifies the central constructs of empirical sales research by frequency. In 

addition, the evolution of construct usage over three periods (decades) was examined to 

understand the changes of these central constructs over time. In the nomological network 

generated by meta-analysis, cells were filled according to average correlation coefficients 

(effect size), corrected correlation coefficients, numbers of effect size, sums of sample 

size, 95% confidence intervals, variances, average of Cronbach’s alphas, and numbers of 

Cronbach’s alpha. The existing relationships and their correlation coefficients are 

collected from the nomological network. 

2.4.1 Social Network 1 (Frequency Matrix) 

The frequency matrix is based on the frequency of any two constructs discussed 

in an article. Except for a few articles, the empirical sales article focuses on one specific
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Table 2 Outcomes of Research Framework 
 

Research 
Framework 

Descriptive Statistics 

Analysis 

Nomological Network (Nomological Matrix) 

Social Network 1 

(Frequency) 

Social Network 2 

(Correlation) 

Outcomes • Construct usage 

• Evolution of constructs over 
three time periods 

• Centrality 

o Degree 

o Betweenness 

• Cliques 

• Structural Holes 

• Cliques 

• Factor analysis 

Corresponding 
Research 

Objective(s) 

1. Identify the central 
constructs to empirical sales 
research and understand the 
evolution of constructs over 
time. 

1. Identify the central constructs 
to empirical sales research. 

2. Explore the relationships 
between pairs of constructs in 
a nomological network.  

3. Identify the missing links in 
the nomological network. 

2. Explore the relationships 
between pairs of constructs in 
a nomological network. 

4. Identify empirically 
redundant constructs in the 
nomological network. 
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model; therefore, frequency can be explained here as the number of times that any two 

constructs occurs in the same model. Social Network 1 presents a macro view of 

construct relationships and identifies the central constructs. This study used the social 

network to present the structures of the frequency matrix and to then identify the central 

constructs, isolated constructs, missing links between constructs, and redundant 

constructs. This procedure produces a data-based and more objective overview of sales 

research. First, centrality is measured by two indexes, degree and betweenness, which 

point out the key constructs in the networks. Comparing the two centrality indexes and 

frequencies of construct usage, central but relatively rarely used constructs are 

discovered. Second, by analyzing cliques, this study finds different subgroups with 

pairwise relationships and further identified the isolates, which do not participate in any 

subgroups and are thus ignored in most research. After theoretical examination, new 

models and new relationships can be built. Third, in structural holes, this study discusses 

the missing links in ego networks. Ego networks can thus be used to identify the scope of 

future research. 

2.4.2 Social Network 2 (Correlation Matrix) 

Social Network 2, with the correlation-coefficient matrix, explores in depth the 

bivariate relationships in a micro view. To discover the relationships of correlation 

coefficients, a second social network based on the combined correlation coefficients of 

all pair relationships was established. This analysis is different from Social Network 1 

because it focuses on pairwise correlation subgroups and the constructs of highly similar 

subgroups. Pairwise correlation subgroups are identified using clique function. A clique 
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is a maximal set of nodes in which every node is connected with every other node. These 

cliques will help researchers to develop new models that rely on meta-analytic 

correlations and techniques like structural equation modeling. Group similarity is then 

established with factor analysis. Factor analysis presents constructs with similar positions 

in the nomological network that have analogous correlations with other constructs in 

Social Network 2, namely, redundant constructs. 

2.5 Method 

All available empirical sales studies were examined from 13 key marketing 

journals. To achieve the research objectives, this study integrated three methods: meta-

analysis, nomological network, and social network analysis. This is new to marketing and 

social network modeling, as is comprehending knowledge from the macro to the micro 

view. These three methods can be employed individually or in various combinations to 

address distinct research topics and analyze data from different angles. This study 

developed a series of links among the three methods, one closely connected to the other. 

2.5.1 Data Sources 

This study reviewed all empirical sales articles from 13 key marketing journals 

(JM, JMR, JAP, JAMS, JBR, IMM, IJRM, JBIM, EJM, P&M, JMPT, JBE, and JPSSM) 

during the period from 1936 to January 2010 (Table 3). However, the earliest usable 

article was published in the Journal of Applied Psychology (JAP) in 1965 and the latest 

one in January 2010. Scales of various constructs were collected based on the following 

principles: 1) including all empirical sales articles using scale(s) with primary or 

secondary data; 2) including all psychometric scales; 3) excluding scenario measures,
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Table 3 Data Sources 
 

Journal Period No. of 
Articles 

No. of 
Scales 

No. of 
Constructs Database 

Journal of Personal Selling & Sales Management (JPSSM) 1980–2010(1)1 263 1087 370 EBSCO Host 

Industrial Marketing Management (IMM) 1971–2009 63 302 152 Elsevier ScienceDirect 
Complete 

Journal of the Academy of Marketing Science (JAMS) 1973–2009 59 294 118 Springer Standard 
Collection 

Journal of Business Research (JBR) 1973–2010(1) 43 220 96 Elsevier ScienceDirect 
Complete 

Journal of Marketing (JM) 1936–2010(1) 38 210 118 EBSCO Host 
Journal of Business & Industrial Marketing (JBIM) 1994–2009 35 113 67 Emerald Current 
Journal of Applied Psychology (JAP) 1965–2009 31 105 61 EBSCO Host 
Journal of Marketing Theory and Practice (JMTP) 1992–2010(1) 26 106 70 EBSCO Host 
Journal of Marketing Research (JMR) 1964–2009 15 66 44 EBSCO Host 

International Journal of Research in Marketing (IJRM) 1984–2010(1) 13 62 44 Elsevier ScienceDirect 
Complete 

Psychology & Marketing (P&M) 1984–2010(3) 7 25 22 EBSCO Host 
European Journal of Marketing (EJM) 1967–2009 6 29 20 Emerald Current 
Journal of Business Ethics (JBE) 1982–2009 6 13 9 EBSCO Host 

Total 605 2632 
             1Number in the parentheses is the issue number 
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such as Valentine and Barnett (2007) using a scenario-based approach to measure the 

stages of the ethical decision-making process; and 4) excluding dichotomous/definition 

measures (choosing one from given statements). These four principles were used as a 

wide base to clearly distinguish other measures from scales. Scale collection was 

followed by counting and classifying scales to different constructs. In one article, various 

versions of scales measuring the same construct were counted individually in terms of 

frequency. For example, Flaherty et al. (2009) used supervisor-rated and self-rated 

performance to measure Job performance. The classification of scales according to 

constructs was based on the original definitions of scales and their items rather than on 

the scale title in an article. For example, Job stress in Jaramillo et al. (2009) and Job 

tension in Ramaswami, Srinivasan, and Gorton (1997) were classified as Felt stress. 

There were 2,632 scales collected from 605 articles, which were classified into 482 

constructs in this study. The most important journal in terms of sales research volume is 

the Journal of Personal Selling & Sales Management (JPSSM), which provided 43% 

(263 / 605) of articles and included 41% (1087 / 2632) of scale usage. 

2.5.2 Meta-Analysis 

Meta-analysis is a statistical analysis method of integrating the results of several 

individual empirical studies (Glass 1976; Lipsey and Wilson 2001; Hunter and Schmidt 

2004). Compared with the results of a single study, meta-analysis can estimate true effect 

size more precisely by reducing the biases of study collection. In this study, correlation 

coefficients or statistics which could be converted to correlations like t-value or χ2 are 

used as an indicator of the effect size. This study followed Hunter and Schmidt’s (2004) 
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random effects model to estimate bivariate effect sizes (Appendix B). Evidently, no 

single study has contained all 482 pairwise correlations in a sole nomological network. 

However, Viswesvaran and Ones (1995) showed that it is not necessary to include all the 

relationships of a theory in each study, so this study treated correlations individually and 

then combined them with the same relationships by corresponding correlation 

coefficients, sample sizes, and Cronbach’s alphas. For example, in a 3 by 3 matrix 

including three constructs (A, B, and C), one study may provide A and B while another 

may render B and C.  

Meta-analytic statistics (e.g., corrected correlation coefficient) are estimated 

following Hunter and Schmidt’s (2004) procedures. Statistical power of the effect size is 

calculated following Hedges and Pigott’s (2001) procedures. The statistical power 

indicates the probability that a test will reject a false null hypothesis (e.g., true effect size 

is zero), namely, right decision. In this study, when a power is higher, it is more probable 

that the true effect size is different from zero. Former meta-analysis studies used at least 

three or four correlations in every relationship, and recent studies (Arthur et al. 2003; 

Carrillat, Jaramillo, and Mulki 2009) have adopted at least five to assure that the 

estimated effect sizes are significantly different from zero. However, even five cannot 

guarantee the reliability of meta-analytic results. These procedures have been detailed in 

Appendix C. The statistics were filled in a matrix with corresponding constructs to 

generate a nomological network and some were then analyzed using social network 

analysis. 
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2.5.3 Nomological Network Analysis 

The notion of nomological network was developed by Cronbach and Meehl 

(1955) in order to examine the construct validity of psychological measures. There are 

three main concepts in the nomological network: observable items, theoretical constructs, 

and the relationships among and between the observable items and theoretical constructs. 

Most of the time, the nomological network is used in testing the construct validity of new 

scales, but, recently, some studies have used it in building a law like matrix to analyze 

specific topics. For example, Wood et al. (2008) applied meta-analysis and built a 

nomological network at the item level to study buyers’ trust. According to the item 

correlations in the nomological network, they formed five constructs (credibility, 

expertise, compatibility, trust, and trustworthiness) and identified those construct 

relationships in a specific model.  

Le et al. (2010 p. 113) studied the redundancy of constructs and argued, “if the 

two constructs are similarly correlated with other variables in a nomological network, 

their positions/roles in the network cannot be empirically distinguished.” In other words, 

the nomological network has been employed in traditional applications (construct 

validity) and relationships between items and constructs. This new application focuses on 

item/construct correlations and positions in the nomological network. This study created 

a nomological network at the construct level that comprehensively displays all 

relationships among constructs. Moreover, the nomological network is a unique dataset 

used to explore construct relationships, their magnitudes and significances, and their 

positions in the network. However, a review of the literature found that there are few 
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methods for analyzing nomological networks and that these methods are limited to some 

specific items or constructs. Namely, there is no effective and systematical method to be 

found in earlier studies for analyzing a comprehensive and large nomological network. 

Therefore, this study applied social network analysis to analyze the nomological network 

in the form of a 482 by 482 matrix. 

2.5.4 Social Network Analysis 

This study applied social network analysis to datasets consisting of frequency and 

effect size matrices. All networks were analyzed to explore the overall structure of the 

constructs. Furthermore, to clearly display a specific construct network, the ego network 

was identified, “The ego-network of a vertex contains this vertex, its neighbors, and all 

lines among the selected vertices” (De Nooy et al. 2005 p. 145). This matrix is available 

on the University of Texas at Arlington’s Marketing Department website. 

2.5.4.1 Social Network 1 (Frequency Matrix) 

In the first social network derived from frequency, the relationships between any 

two constructs were measured by the number of times they were discussed together. For 

example, Mahajan et al. (1984) used three constructs, Job satisfaction (JS), Role 

ambiguity (RA) and Role conflict (RC), which generated three bivariate relationships (JS-

RA, JS-RC, RA-RC). First, a measured and used construct was developed using a 

construct sociomatrix to present their relationships. For example, Job performance has an 

across cell with Job satisfaction that shows 81; this means that Job performance and Job 

satisfaction were together 81 times. In the sociomatrix, rows represent sending 

constructs, columns represent receiving ones, and cross cells represent the values. 



 

25 

However, this study only considers the relationships without directions, so an adjacency 

matrix transferred from a sociomatrix is a symmetric matrix with zero in the diagonal. 

Direction was not considered since most studies included in the network rely on findings 

derived from cross-sectional data. A construct network was then developed based on the 

corresponding values in the adjacency matrix. 

Second, after generating the full construct network, this study identified the key 

constructs by centrality, the subgroups by cliques, and the missing links by structural 

holes. In the centrality, two indexes were applied, degree and betweenness, to explore the 

critical constructs in networks. Following Freeman (1979), degree is the sum of the 

values that a given node holds to its neighbors. The higher the degree of a node, the more 

power it has. In other words, a construct with a higher degree is more important and more 

powerful in influencing other constructs because it has been more frequently used with 

others. Betweenness, derived from Freeman (1979), is the number of shortest paths from 

one neighbor to another through a given node. The higher betweenness that a node has, 

the more critical it is. Namely, a construct with higher betweenness is more important and 

more critical in connecting other constructs because it plays a core position in the 

network.  

The original concept of clique in a network is a subgroup in which nodes are more 

closely tied to one another than to other nodes in the network. In UCINET 6, cliques were 

employed to find the maximum number of nodes that have all possible relationships 

present among themselves (e.g., Luce and Perry 1949; Bron and Kerbosch 1973). Cliques 

not only provide the completely connected subgroups but also identify the information of 
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isolates that are not connected in any subgroups. To identify these isolates, an overlap 

matrix of cliques presents the number of constructs joining the 1203 completely 

connected subgroups; in this matrix, the constructs with zero are isolates. In identifying 

structural holes, all nodes in the network were treated in turn as ego; several measures 

(Burt 1992) were then used. This study used effective size of ego network and efficiency. 

The effective size of an ego’s network is defined as the difference between the number of 

nodes and the average degree of nodes (not including relationships to the ego). Efficiency 

is defined as effective size divided by the number of nodes in the ego network. For 

example, ego A has ties to three nodes and the three do not have any tie to other nodes, so 

the effective size of ego A is three (3 - 0) and the efficiency is one (3 / 3). When ego B 

has ties to three nodes and the three have ties to other nodes, the effective size of ego B is 

one (3 - 2) and efficiency is one (1 / 3). When a construct has high effective size or 

efficiency, it means that there are more missing links in the ego network. Construct 

networks with more missing links can be easily identified by structural holes, namely, 

potential gaps in research. Cliques and structural holes were employed to explore the 

gaps in networks through different methods. 

2.5.4.2 Social Network 2 (Correlation Matrix) 

In the second social network, which is derived from correlations, the relationships 

between two constructs were measured by the combined correlation coefficients from 

meta-analysis. For instance, the corrected correlation between Job performance and Job 

satisfaction is .249. Following the procedures used in creating the first social network, the 

second social network was created. However, the second network presents the magnitude 
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of construct relationships through correlation rather than through frequency in the first 

network. In other words, the correlation of two constructs is not higher just because these 

constructs have been studied together many times.  

Clique was applied to find completely connected subgroups and factor analysis 

was used to build different factors with similar constructs. In former studies that applied 

meta-analysis in modeling, researchers combined similar constructs into factors (which 

are one level higher than constructs) according to literature and researchers’ expertise. 

For example, Verbeke, Dietz, and Verwaal (2010) combined Role conflict, Role 

Ambiguity, Role overload, and Burnout into the Role Perceptions factor. In addition, 

although Churchill et al. (1985) and Verbeke et al. (2010) have the same six factors 

influencing Job performance, the constructs included in each factor are not exactly the 

same. To objectively form factors, this study applied factor analysis in UCINET 6 via the 

principal components approach and the similarity matrix generated by correlations 

between pairs of rows in the adjacency matrix. Finally, constructs with similar 

correlations with others (similar positions in the network) were included in the same 

factor. In other words, although constructs may have distinguished definitions, those in 

the same factor represent redundant constructs. These factors represent higher order 

constructs. 

2.6 Results 

2.6.1 Descriptive Statistics Analysis 

There were 2,632 scales categorized into 482 constructs, which were ranked by 

their frequencies (number of scales in constructs). Table 4 shows the top 34 frequently
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Table 4 Frequency Ranking of Constructs (Top 34) 
 

Construct Frequency Frequency/26321 Cumulated 
Frequency% 

Cumulated 
Construct2% 

Job performance 239 9.08 9.08 0.21 
Job satisfaction 180 6.84 15.92 0.41 
Organizational commitment 103 3.91 19.83 0.62 
Role ambiguity 102 3.88 23.71 0.83 
Role conflict 78 2.96 26.67 1.04 
Intention to leave 74 2.81 29.48 1.24 
Customer orientation 47 1.79 31.27 1.45 
Adaptive selling 42 1.60 32.86 1.66 
Control system 32 1.22 34.08 1.87 
Self-efficacy 30 1.14 35.22 2.07 
Job involvement 28 1.06 36.28 2.28 
Felt stress 27 1.03 37.31 2.49 
Effort 26 0.99 38.30 2.70 
Intrinsic motivation 26 0.99 39.29 2.90 
Effectiveness 25 0.95 40.24 3.11 
Motivation 24 0.91 41.15 3.32 
Trust buyers-salespeople 23 0.87 42.02 3.53 
Market conditions 21 0.80 42.82 3.73 
Organizational citizenship 
behaviors 20 0.76 43.58 3.94 

Trust managers-salespeople 20 0.76 44.34 4.15 
Leadership behaviors 19 0.72 45.06 4.36 
Satisfaction buyers-salespeople 17 0.65 45.71 4.56 
Relationship buyers-salespeople 16 0.61 46.31 4.77 
Salesperson attributes 15 0.57 46.88 4.98 
Expectations 15 0.57 47.45 5.19 
Learning orientation 15 0.57 48.02 5.39 
Locus of control 15 0.57 48.59 5.60 
Selling orientation 14 0.53 49.13 5.81 
Organization performance 13 0.49 49.62 6.02 
Personality 13 0.49 50.11 6.22 
Service quality 13 0.49 50.61 6.43 
Task attribute/characteristics 13 0.49 51.10 6.64 
Technology adoption 13 0.49 51.60 6.85 
Trust 13 0.49 52.09 7.05 

1 There are a total of 2632 scales collected 
2 There are a total of 482 constructs collected
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used constructs. The number one construct is Job performance, with a frequency of 239, 

which means that Job performance has been used 239 times in our sample. The top six 

constructs in terms of frequency are Job performance (239), Job satisfaction (180), 

Organizational commitment (103), Role ambiguity (102), Role conflict (78), and Intention 

to leave (74). These top six are the most used constructs in empirical sales research. 

Results show that the core construct in sales research is Job performance. A second 

group includes Job satisfaction, Organizational commitment, and Role ambiguity, and a 

third group includes Role conflict and Intention to leave. After the top six, the frequency 

drops greatly from 74 to 47, and thereon decreases gradually. An interesting finding is 

that the top 6 constructs cover 29.48% (776/2632) of frequency and the top 30 constructs 

cover 50.11% (1319/2632) of frequency. In other words, 1.24% (6/482) of constructs 

covers 30% of frequency, and 6.22% (30/482) of constructs cover 50% of frequency. 

Therefore, the result indicates a highly intensive usage of a limited number of central 

constructs in empirical sales research—namely, the Pareto principle (80-20 rule)—in 

most studies. 

Analyzing the rankings in different time frames (the 1980s and earlier, the 1990s, 

and the 2000s), the evolution pattern of construct usage and frequency can be identified 

(Table 5). The numbers of construct usage (frequency) increase over the three time 

periods: 309 in the 1980s and earlier, 786 in the 1990s, and 1537 in the 2000s. 

Considering the number of articles published, the average number of construct usage per 

empirical article increases from 3.25 through 4.05 to 4.91 per article. This implies not 

only that constructs are applied more frequently over time but also that researchers are
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Table 5 Frequency Rankings of Constructs (Top 34) for the 1980s, 1990s, and 2000s 
 

Construct 80s and Before Fq1 CumuFq 
%2 

CumuCons 
%3 Construct 90s Fq CumuFq 

% 
CumuCons 

% Construct 00s Fq CumuFq 
% CumuCons % 

Job satisfaction 46 14.89 1.03 Job performance 76 9.67 0.44 Job performance 136 8.85 0.26 
Job performance 27 23.62 2.06 Job satisfaction 57 16.92 0.87 Job satisfaction 77 13.86 0.52 

Role ambiguity 24 31.39 3.09 Organizational 
commitment 38 21.76 1.31 Organizational commitment 58 17.63 0.78 

Intention to leave 14 35.92 4.12 Role ambiguity 38 26.59 1.75 Role ambiguity 40 20.23 1.04 
Role conflict 14 40.45 5.15 Role conflict 32 30.66 2.18 Customer orientation 34 22.45 1.30 
Motivation 12 44.34 6.19 Intention to leave 26 33.97 2.62 Intention to leave 34 24.66 1.55 
Intrinsic motivation 9 47.25 7.22 Adaptive selling 13 35.62 3.06 Role conflict 32 26.74 1.81 
Trust 8 49.84 8.25 Felt stress 13 37.28 3.49 Adaptive selling 29 28.63 2.07 
Leadership behaviors 7 52.10 9.28 Job involvement 12 38.80 3.93 Self-efficacy 25 30.25 2.33 
Organizational commitment 7 54.37 10.31 Customer orientation 11 40.20 4.37 Control system 20 31.55 2.59 
Effort 5 55.99 11.34 Effort 11 41.60 4.80 Effectiveness 16 32.60 2.85 
Self-esteem 5 57.61 12.37 Leadership behaviors 11 43.00 5.24 Market conditions 16 33.64 3.11 
Core task variables 4 58.90 13.40 Control system 9 44.15 5.68 Trust buyers-salespeople 16 34.68 3.37 

Felt stress 4 60.19 14.43 Effectiveness 8 45.17 6.11 Satisfaction buyers-
salespeople 14 35.59 3.63 

Job involvement 4 61.49 15.46 Intrinsic motivation 8 46.18 6.55 Trust managers-salespeople 14 36.50 3.89 
Managers’ power bases 4 62.78 16.49 Salesperson attributes 7 47.07 6.99 Learning orientation 13 37.35 4.15 

Organizational climate 4 64.08 17.53 Motivation 7 47.96 7.42 Organizational citizenship 
behaviors 13 38.19 4.40 

Self-esteem (task-specific 4 65.37 18.56 Trust buyers-salespeople 7 48.85 7.86 Relationship buyers-
salespeople 13 39.04 4.66 

Alternative job 3 66.34 19.59 Expectations 6 49.62 8.30 Job involvement 12 39.82 4.92 
Salespeople’s attitudes toward 
job 3 67.31 20.62 Expertise 6 50.38 8.73 Organization performance 12 40.60 5.18 

Control system 3 68.28 21.65 Locus of control 6 51.15 9.17 Commitment buyers-
salespeople 11 41.31 5.44 

Expectations 3 69.26 22.68 Multifactor leadership 6 51.91 9.61 Selling skills 11 42.03 5.70 

Inner/other-directedness 3 70.23 23.71 Organizational citizenship 
behaviors 6 52.67 10.04 Technology adoption 11 42.75 5.96 

Locus of control 3 71.20 24.74 Trust managers-
salespeople 6 53.44 10.48 Perceived usefulness of 

Technology 11 43.46 6.22 

Personality 3 72.17 25.77 Anticipated emotions 5 54.07 10.92 Effort 10 44.11 6.48 
Sales innovativeness 3 73.14 26.80 Self-efficacy 5 54.71 11.35 Felt stress 10 44.76 6.74 
Attitudes toward searching 
job 2 73.79 27.84 Service quality 5 55.34 11.79 Selling orientation 10 45.41 6.99 

Career stages 2 74.43 28.87 Autonomy 4 55.85 12.23 Empowerment 9 46.00 7.25 
Customer orientation 2 75.08 29.90 Continuance commitment 4 56.36 12.66 Ethical climate 9 46.58 7.51 

  1 Fq: Frequency; the number of construct usage 
  2 CumuFq %: Cumulated Frequency % 
  3 CumuCons %: Cumulated Construct % 
 



 

 

31 

Table 5 – Continued 
 

Construct 80s and Before Fq1 CumuFq 
%2 

CumuCons 
%3 Construct 90s Fq CumuFq 

% 
CumuCons 

% Construct 00s Fq CumuFq 
% CumuCons % 

Growth need strength 2 75.73 30.93 Cooperation 4 56.87 13.10 Intrinsic motivation 9 47.17 7.77 
Salespeople Influences in 
company 2 76.38 31.96 Coping styles 4 57.38 13.54 Task attribute/characteristics 9 47.76 8.03 

Instrumentality 2 77.02 32.99 Fairness 4 57.89 13.97 Technology training 9 48.34 8.29 
Instrumental leadership 
behaviors 2 77.67 34.02 Formalization in job, rule 4 58.40 14.41 Burnout 8 48.86 8.55 

Supportive leadership 
behaviors 2 78.32 35.05 Influence salespeople-

buyers 4 58.91 14.85 Ethical values 8 49.38 8.81 

Total number of constructs 97 229 368 
Total number of construct 
usage 309 786 1537 

Total number of articles 95 194 313 
Average number of construct 
usage per article 3.25 4.05 4.91 

  1 Fq: Frequency; the number of construct usage 
  2 CumuFq %: Cumulated Frequency % 
  3 CumuCons %: Cumulated Construct % 
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leaning toward more complex models. After discussing the changes in quantity, this study 

explores the changes in construct structure over time.  

Among constructs across the three time periods, the results indicate that Job 

satisfaction was the number one in the 1980s and earlier. However, the top place was 

taken by Job performance in the 1990s and the 2000s. Job performance has become the 

research core and many models/theories begin with it. Among these leading constructs, 

the top six are almost the same, but have different rankings; Motivation was the sixth in 

the initial period and Customer orientation the fifth in 2000s. Frequently used constructs 

are pretty consistent across the three time periods, but this also implies that the research 

direction moves from the aspect of the salesperson to that of the customer. There are 

changing patterns among the minor constructs: Intrinsic Motivation and Trust in the 

1980s and before, Adaptive selling and Felt stress in the 1990s, and Adaptive selling and 

Self-efficacy in the 2000s. This trend implies that in the 1980s and earlier, researchers 

focused on how to motivate salespeople in their work; after the 1990s, researchers 

emphasized selling skills and adaptive selling. 

The study analyzed frequency according to the cumulated frequency percentage, 

which was around 30%, 50%, and 90%, respectively, to expose the changing patterns in 

the three time periods. In the 1980s and earlier, 3.09% of the constructs covers 31.39% of 

frequency, 8.25% covers 49.84%, and 68.04% covers 89.97%. In the 1990s, 2.18% 

covers 30.66%, 8.3% covers 49.62%, and 65.5% covers 89.95%. In the 2000s, 2.33% 

covers 30.25%, 9.07% covers 49.9%, and 60.1% covers 89.98%. As Table 6 shows, the 

intensive usage of construct is across the three time periods but there are some
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Table 6 Construct Usage and Frequency for the 1980s and earlier, the 1990s, and the 
2000s 

 

 1980s and 
earlier 1990s 2000s Trend over 

Time 
Frequency 

(around 30%) 
31.39% 

(97 / 309) 
30.66% 

(241 / 786) 
30.25% 

(465 / 1537)  

Construct usage 3.09% 
(3 / 97) 

2.18% 
(5 / 229) 

2.33% 
(9 / 368) Mix 

Frequency 
(around 50%) 

49.84% 
(154 / 309) 

49.62% 
(390 / 786) 

49.9% 
(767 / 1537).  

Construct usage 8.25% 
(8 / 97) 

8.3% 
(19 / 229) 

9.07% 
(35 / 368) Increase 

Frequency 
(around 90%) 

89.97% 
(278 / 309) 

89.95% 
(707 / 786) 

89.98% 
(1383 / 1537).  

Construct usage 68.04% 
(66 / 97) 

65.5% 
(150 / 229) 

60.10% 
(232 / 368) Decrease 

Frequency 
(30%–50%)     

Construct usage 5.16% 6.12% 6.74% Increase 

Frequency 
(50%–90%)     

Construct usage 59.79% 57.2% 51.03% Decrease 
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differences in the various ranges of frequency. When comparing the differences between 

the first 30%, 30%–50%, and 50%–90% of frequency across time, it is obvious that in the 

first 30%, the percentages of construct usage reduced from 3.09% in the 1980s and earlier 

to around 2% in the latter decades. The percentages of construct usage in frequency 

between 50% and 90% reduce more significantly. Nevertheless, the percentages of 

construct usage in frequency between 30% and 50% increase from 5.16% to almost 7% 

over the time periods.  

Overall, although more and more constructs are used over the years, the intensive 

frequency seems to remain the same. In other words, journal articles devote most of their 

space to a few critical constructs. However, construct usages in the 30%–50% frequency 

range increase (5.16%, 6.12%, to 6.74%).  

2.6.2 Nomological Network 

Table 7 shows part of the full nomological matrix (482 by 482) with a number of 

effect size of at least two. On the upper diagonal are the 95% confidence interval, the 

variance of correlation coefficients, and the power of statistical tests; on the diagonal are 

the average of Cronbach’s alpha and the number of Cronbach’s alpha; on the lower 

diagonal are the average of correlation coefficients, the corrected correlation coefficients, 

the number of effect size, and the sum of sample size. For instance, the relationship 

between Job satisfaction and Job performance has a variance of correlation coefficient of 

.014, a power of statistical tests of 1, an average of correlation coefficients of .204, a 

corrected correlation coefficients of .249 (with the 95% confidence interval between .089 

and .433), a number of effect size of 52, and a sum of sample size of 14,149. Therefore,
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Table 7 Nomological Network 
 

Construct Job 
performance 

Job 
satisfaction 

Organizationa
l commitment 

Role 
ambiguity Role conflict Intention to 

leave 
Customer 
orientation 

Adaptive 
selling 

Control 
system Self-efficacy 

Job 
performance 0.836/191 0.089/0.408/ 

0.014/1 
0.079/0.433/ 

0.016/1 
-0.485/-0.06/ 

0.022/1 
-0.265/0.034/ 

0.014/0.962 
-0.434/0.043/ 

0.027/1 
0.029/0.671/ 

0.042/1 
0.093/0.665/ 

0.035/1 
-0.053/0.499/ 

0.035/0.998 
0.081/0.714/ 

0.043/1 

Job 
satisfaction 

0.204/0.249/ 
52/14149 0.828/168 0.417/0.914/ 

0.025/1 
-0.739/-0.327/ 

0.019/1 
-0.745/-0.231/ 

0.028/1 
-0.851/-0.279/ 

0.034/1 
-0.118/0.514/ 

0.041/0.795 
0.246/0.352/ 
0.005/0.987 

0.119/0.589/ 
0.025/1 

-0.152/0.867/ 
0.103/0.499 

Organizationa
l commitment 

0.218/0.256/ 
29/7970 

0.572/0.665/ 
53/13524 0.862/97 -0.655/-0.372/ 

0.011/1 
-0.813/-0.115/ 

0.048/1 
-0.784/-0.469/ 

0.012/1 
0.06/0.579/ 

0.03/0.98 
0.19/0.19/ 

0.002/0.656 
0.317/0.317/ 

0/0.834  

Role 
ambiguity 

-0.217/-0.273/ 
37/10462 

-0.431/-0.533/ 
57/15569 

-0.431/-0.514/ 
30/8816 0.797/87 0.151/0.83/ 

0.046/1 
0.234/0.535/ 

0.013/1 
-0.231/-0.231/ 

0.004/0.95     -0.564/-0.362/ 
0.008/1 

Role conflict -0.088/-0.116/ 
28/7839 

-0.396/-0.488/ 
46/12505 

-0.392/-0.464/ 
26/7298 

0.394/0.491/ 
56/17261 0.795/73 0.162/0.619/ 

0.024/1 
-0.464/-0.026/ 

0.022/0.947   -0.395/-0.395/ 
0/0.93  

Intention to 
leave 

-0.164/-0.196/ 
21/4837 

-0.483/-0.565/ 
48/10416 

-0.554/-0.626/ 
26/6678 

0.325/0.384/ 
26/6011 

0.329/0.391/ 
24/5105 0.878/49     -0.23/-0.23/ 

0.004/0.613  

Customer 
orientation 

0.296/0.35/ 
19/4913 

0.168/0.198/ 
8/2331 

0.272/0.319/ 
9/2108 

-0.185/-0.231/ 
5/1634 

-0.201/-0.245/ 
5/1634   0.829/56 0.245/0.64/ 

0.018/1 
0.36/0.36/ 

0/0.871  

Adaptive 
selling 

0.322/0.379/ 
36/7753 

0.256/0.299/ 
4/1167 

0.169/0.19/ 
2/769       0.369/0.443/ 

9/2786 0.835/44   0.592/0.592/ 
0.001/0.995 

Control 
system 

0.184/0.223/ 
23/4273 

0.302/0.354/ 
7/1678 

0.285/0.317/ 
2/428   -0.314/-0.395/ 

2/494 
-0.207/-0.23/ 

2/454 
0.298/0.36/ 

2/437   0.803/29  

Self-efficacy 0.327/0.398/ 
10/2021 

0.286/0.357/ 
3/502  

-0.38/-0.463/ 
3/808    

0.444/0.592/ 
2/421  0.825/26 

Notes: 
Diagonal: Average of Cronbach’s alpha/Number of Cronbach’s alpha 
Upper diagonal: Low boundary of 95% confidence interval/High boundary of 95% confidence interval/Variance of correlation coefficients/the power 

of statistical tests  
Lower diagonal: Average of correlation coefficients/Corrected correlation coefficient/Number of effect size/Sum of sample size 
Control system: Includes all kinds of control scales that do not clearly indicate their specific attributions, such as behavior, output, knowledge control, 

etc.  
Full network will be presented at the University of Texas of Arlington’s website. 
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based on random-effects meta-analysis, the estimated corrected correlation is .249, and 

the 95% confidence interval indicates the true correlation range (between .089 and .433). 

The statistic power (1) implies that the true correlation is significantly different from 

zero.  

Furthermore, after sorting the absolute value of the 893 correct correlations from 

small to large and dividing them into quintiles, the first quintile (trivial/tiny) is .16, the 

second (weak/small) .28, the third (moderate/medium) .38, and the fourth (strong/large) 

.50. While Cohen (1992) identified .20, .50, and, .80 as small, medium, and large effect 

sizes, the results of this study provide another aspect according to actual distribution.  

Comparisons of construct relationships only provide limited information while 

overall relationship structures explore construct positions in the network. The 

nomological network displays the relationships among constructs, indicates the 

magnitude and significance of their relationships, and identifies the missing relationships 

(such as Role ambiguity and Adaptive selling, Role ambiguity and Control system, Role 

conflict and Adaptive selling, Intention to leave and Customer orientation, and Intention 

to leave and Adaptive selling). The missing rate (percentage of zeros out of the 482 by 

482 matrix) is 99.2% ((482 * 482 – 482) / 2 = 115921; (115921 - 893) / 115921). Figure 

3 shows the increasing missing rates with the expanding matrix sizes. For example, the 

missing rate of the top-10 construct matrix is 24%, that of the top-50 is 79%, and that of 

the top-100 is 90%. These missing relationships may be because of the absence of 

research, the lack of available data, or an effect size number below two. Many of these 

relationships are theoretically possible. For instance, one would expect Adaptive selling
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Missing 
Rate 

 
 

Matrix 
Size 10  20  30  40 50 60 70 80 90 100 110 120  130 140 150 160 170 180 190 200

Missing 
Rate 
(%) 24  51  68  76 79 83 85 87 88 90 91 92  93 94 94 95 95 96 96 96

 
Figure 3 Curves between Matrix Size and Missing Rate 
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and Control system to be related because a manager can influence salespeople’s attitudes 

to adaptive selling through behavior or outcome control (Table 7).  

An important discovery is that of non-hypothesized construct relationships, which 

are in the same model and have correlations but which have not been studied in the 

hypotheses. Table 8 shows the non-hypotheses in the quintiles of centralities (measured 

by degree of social network). In the highest centrality category (80% – 100%), 

Organizational commitment and Compensation have a non-hypothesized relationship 

although a salesperson may get more compensation because s/he commits to 

organization. Table 9 presents the non-hypotheses in the quintiles of correlations. In the 

very strong correlation category, Expertise and Relationship selling have a non-

hypothesized relationship although a salesperson may improve relationship selling 

because s/he has more expertise in which a buyer can trust.  

In addition, compared with the average of all variances, variances of correlation 

coefficients provide us information on possible moderators or mediators in the 

relationship. To sum up, the nomological network provides qualitative relationships 

between the constructs and the unique dataset for social network analysis. 

2.6.3 Social Network 1 (Frequency Matrix) 

The first step in creating the social network is to build up a 482 by 482 symmetric 

adjacency matrix, such as in Table 10. Table 10 shows that Job performance and Job 

satisfaction are together 81 times, and Job performance and Organizational 

commitment/Role ambiguity 48 times. Therefore, not only high and low frequencies but 

also unknown/missing relationships (frequency zero) are identified. Table 11 shows the
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Table 8 The Non-Hypothesized Relationships in the Quintiles of Centralities (Degree) 
 

Quintile of Degree Degree Range Examples of Non-Hypothesized 
Relationships 

0–20% 
.008 

(Low Centrality) 
Ability to modify – Ability to monitor 

20%–40% .008–.015 Strategic ability – Effectiveness 

40%–60% .015–.027 Work overload – Quota 

60%–80% .027–.048 
Self-monitoring – Openness 

Counseling – Opportunities of job 
satisfaction 

80%–100% 
.048–.514 

(High Centrality) 

Organizational commitment – 
Compensation 

Locus of control – Sales innovativeness 

Total Constructs: 
482   
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Table 9 The Non-Hypothesized Relationships in the Quintiles of Correlations  
 

Quintile of 
Correlation Correlation Range Examples of Non-Hypothesized 

Relationships 

0–20% 
.16 

(Trivial) 
Market orientation – Service quality 

Self-efficacy – Role overload 

20%–40% 
.16–.28 
(Weak) 

Adaptive selling – Organizational 
commitment 

Role ambiguity – Pay of Job satisfaction 

40%–60% 
.28–.38 

(Moderate) 

Customer orientation – Sales 
innovativeness 

Job performance – Procedural justice 

60%–80% 
.38–.5 

(Strong) 
Organizational commitment – Self-esteem 

Role ambiguity – Emotion control 

80%–100% 
.5–.95 

(Very Strong) 
Adaptive selling – Ability to modify 

Expertise – Relationship selling 

Total Correlations: 
893   
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Table 10 Symmetric Adjacency Matrix 
 

JP JS OC RA RC IL CO AS CS SE JI FS Et MI 

Job performance 

Job satisfaction 81 

Organizational commitment 48 71 

Role ambiguity 48 75 38 

Role conflict 36 57 34 77 

Intention to leave 35 60 37 33 27 

Customer orientation 22 7 7 5 5 1 

Adaptive selling 39 9 2 3 2 1 9 

Control system 26 12 10 3 4 4 0 0 

Self-efficacy 13 8 3 4 2 2 1 2 0 

Job involvement 11 17 13 8 8 6 1 0 2 1 

Felt stress 15 19 9 18 11 13 1 2 1 2 2 

Effort 17 9 5 5 4 2 1 3 0 6 4 2 

Intrinsic motivation 16 16 7 6 6 4 3 2 4 1 7 0 2 

Effectiveness 15 3 5 2 2 1 1 0 6 1 0 0 0 0 
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Table 11 Missing Relationship Analysis of Tot 50 in Frequency Ranking 
 

Order Construct 
Relations 
with JP 

Fq, Corr1 

Known 
Relations 

out of 481 (%)2 

Unknown 
Relations 

out of 481 (%) 

Known 
Relations 

out of 49 (%) 

Unknown 
Relations 

out of 49 (%)3 
1 Job performance   247 (51%) 234 (49%) 47 (96%) 2 (4%) 
2 Job satisfaction 81, 52 207 (43%) 274 (57%) 47 (96%) 2 (4%) 
3 Organizational commitment 48, 29 154 (32%) 327 (68%) 36 (73%) 13 (27%) 
4 Role ambiguity 48, 37 143 (30%) 338 (70%) 41 (84%) 8 (16%) 
5 Role conflict 36, 28 116 (24%) 365 (76%) 40 (82%) 9 (18%) 
6 Intention to leave 35, 21 98 (20%) 383 (80%) 32 (65%) 17 (35%) 
7 Customer orientation 22, 19 85 (18%) 396 (82%) 33 (67%) 16 (33%) 
8 Adaptive selling 39, 36 81 (17%) 400 (83%) 31 (63%) 18 (37%) 
9 Control system 26,23 61 (13%) 420 (87%) 27 (55%) 22 (45%) 
10 Self-efficacy 13, 10 101 (21%) 380 (79%) 34 (69%) 15 (31%) 
11 Job involvement 11, 7 55 (11%) 426 (89%) 26 (53%) 23 (47%) 
12 Felt stress 15, 12 64 (13%) 417 (87%) 25 (51%) 24 (49%) 
13 Effort 17, 18 61 (13%) 420 (87%) 29 (59%) 20 (41%) 
14 Intrinsic motivation 16, 9 59 (12%) 422 (88%) 21 (43%) 28 (57%) 
15 Effectiveness 15, 10 70 (15%) 411 (85%) 22 (45%) 27 (55%) 
16 Motivation 10, 8 49 (10%) 432 (90%) 22 (45%) 27 (55%) 
17 Trust buyers-salespeople 3, 0 52 (11%) 429 (89%) 17 (35%) 32 (65%) 
18 Market conditions 10, 8 68 (14%) 413 (86%) 22 (45%) 27 (55%) 

19 Organizational citizenship 
behaviors 15, 13 60 (12%) 421 (88%) 21 (43%) 28 (57%) 

20 Trust managers-salespeople 7, 6 54 (11%) 427 (89%) 18 (37%) 31 (63%) 
21 Leadership behaviors 6, 4 42 (9%) 439 (91%) 19 (39%) 30 (61%) 
22 Satisfaction buyers-salespeople 1, 0 39 (8%) 442 (92%) 18 (37%) 31 (63%) 
23 Relationship buyers-salespeople 4, 3 55 (11%) 426 (89%) 15 (31%) 34 (69%) 
24 Salesperson attributes 11, 4 45 (9%) 436 (91%) 24 (49%) 25 (51%) 
25 Expectations 5, 4 33 (7%) 448 (93%) 18 (37%) 31 (63%) 
26 Learning orientation 10, 6 55 (11%) 426 (89%) 17 (35%) 32 (65%) 
27 Locus of control 5, 4 49 (10%) 432 (90%) 20 (41%) 29 (59%) 
28 Selling orientation 5, 4 22 (5%) 459 (95%) 13 (27%) 36 (73%) 
29 Organization performance 3, 3 53 (11%) 428 (89%) 15 (31%) 34 (69%) 
30 Personality 8, 6 15 (3%) 466 (97%) 8 (16%) 41 (84%) 
31 Service quality 2, 2 37 (8%) 444 (92%) 18 (37%) 31 (63%) 
32 Task attribute/characteristics 6, 6 26 (5%) 455 (95%) 17 (35%) 32 (65%) 
33 Technology adoption 3, 3 42 (9%) 439 (91%) 11 (22%) 38 (78%) 
34 Trust 2, 0 17 (4%) 464 (96%) 4 (8%) 45 (92%) 
35 Expertise 3, 0 38 (8%) 443 (92%) 15 (31%) 34 (69%) 
36 Fairness 4, 4 47 (10%) 434 (90%) 20 (41%) 29 (59%) 
37 Selling skills 11, 9 42 (9%) 439 (91%) 20 (41%) 29 (59%) 
38 Supervisory feedback 6, 5 42 (9%) 439 (91%) 22 (45%) 27 (55%) 

39 Perceived usefulness of 
technology 2, 2 44 (9%) 437 (91%) 13 (27%) 36 (73%) 

40 Burnout 7, 3 32 (7%) 449 (93%) 17 (35%) 32 (65%) 
41 Commitment buyers-salespeople 0, 0 41 (9%) 440 (91%) 8 (16%) 41 (84%) 
42 Empowerment 6, 5 42 (9%) 439 (91%) 23 (47%) 26 (53%) 
43 Ethical climate 2, 2 18 (4%) 463 (96%) 10 (20%) 39 (80%) 
44 Extrinsic motivation 5, 4 38 (8%) 443 (92%) 17 (35%) 32 (65%) 
45 Multifactor leadership 8, 8 34 (7%) 447 (93%) 19 (39%) 30 (61%) 

1Fq: Frequency, the number of construct usage; Corr: the number of correlation coefficient 
2481: Except the construct under discussion, there 481 out of all the 482 constructs; %: (Number of known relations) / 481 
349: Except the construct under discussion, there are 49 out of the top 50 constructs; %: (Number of unknown relations) / 49 
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Table 11 – Continued 
 

Order Construct 
Relations 
with JP 

Fq, Corr1 

Known 
Relations 

out of 481 (%)2 

Unknown 
Relations 

out of 481 (%) 

Known 
Relations 

out of 49 (%) 

Unknown 
Relations 

out of 49 (%)3 
46 Participation 5, 5 49 (10%) 432 (90%) 21 (43%) 28 (57%) 
47 Satisfaction buyers-company 0, 0 35 (7%) 446 (93%) 9 (18%) 40 (82%) 
48 Self-esteem 4, 3 27 (6%) 454 (94%) 12 (24%) 37 (76%) 
49 Coping styles 3, 0 21 (4%) 460 (96%) 9 (18%) 40 (82%) 
50 Manager support 7, 7 41 (9%) 440 (91%) 17 (35%) 32 (65%) 

1Fq: Frequency, the number of construct usage; Corr: the number of correlation coefficient 
2481: Except the construct under discussion, there 481 out of all the 482 constructs; %: (Number of known relations) / 481 
349: Except the construct under discussion, there are 49 out of the top 50 constructs; %: (Number of unknown relations) / 49 
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top 50 constructs in frequency ranking that are related to Job performance (Job 

performance ego network) and the known and unknown relationships among these 482 

and top 50 constructs. For instance, Job satisfaction has been discussed with Job 

performance 81 times but only 52 correlation coefficients are reported. Furthermore, Job 

satisfaction has relationships with 207 out of the 481 constructs (excluding itself) and 

with 47 out of the top 50. On the other hand, the unknown relationship rate out of the 481 

constructs is 57% ((481 - 207) / 481) and out of the top 50 is 4% ((50 - 47) / 49). 

Therefore, the results identified that Job satisfaction (order 2) has two unknown 

relationships out of the top 50, Commitment buyers-salespeople (order 41) and 

Technology adoption (order 47). In other words, Job satisfaction has never been 

discussed with Commitment buyers-salespeople or Technology adoption in any article. 

Table 11 provides the unknown relationship rates to identify the number of gaps of a 

construct; Table 12 clearly identifies the missing links between constructs. However, in 

the 482 by 482 matrix with an unknown relationship rate of 96.78% ((482 * 482 - 482) / 

2 = 115921; (115921 - 3732) / 115921), it is necessary to systematically and structurally 

analyze using social networks. 

Figure 4 shows the overall social networks of 482 constructs. However, in this 

huge and complex network, it is very difficult to identify the critical constructs, 

completely connected subgroups, isolates from subgroups, and missing links of 

subgroups. Therefore two indexes, degree and betweenness, were applied to identify the 

key nodes in the construct networks. As shown in Table 13, the study found constructs 

with larger degree centrality: Job performance, Job satisfaction, Organizational
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Table 12 Missing Relationship Matrix of Top 25 in Frequency Ranking 
 

Order 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1  -      
2 -      
3 - 0  0 0   
4 -  0    
5 -  0    
6 - 0 0  0  0  
7 - 0 0 0    0 
8 - 0 0 0 0 0 0     0 
9 0 0 - 0 0 0 0  0   
10 0 - 0 0 0   0   
11 0 - 0 0 0 0  0 0   
12 - 0 0 0 0 0 0  0 0 0  
13 0 - 0 0 0   0   
14 0 - 0 0 0 0 0  0 0 0  
15 0 0 0 0 0 - 0 0 0    0 
16 0 0 0 0 - 0 0 0 0  0 0 0  
17 0 0 0 0 0 0 0 0 - 0 0 0 0   0 0 
18 0 0 0 0 0 0 0 - 0 0 0   0 
19 0 0 0 0 0 0 0 - 0 0 0  0 
20 0 0 0 0 0 0 0 0 - 0 0 0 0 0 
21 0 0 0 0 0 0 0 - 0 0 0 0 
22 0 0 0 0 0 0 0 0 0 0 0 0 -   0 
23 0 0 0 0 0 0 0 0 0 0 0  - 0 0 
24 0 0 0 0 0 0 0  0 - 0 
25 0 0 0 0 0 0 0 0 0 0 0 - 

 Note: Order numbers match those in Table 11. 
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Note: The size of the box represents the degree centrality of the nodes in the network, and the length of the line represents the 

strength of ties between two nodes. In addition, most construct names are replaced by numbers for clear vision. 
 

Figure 4 Social Network 1 (Frequency)
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Table 13 Centrality Rankings (Top 20) 
 

Degree Betweenness Frequency 

Job performance Job performance Job performance 

Job satisfaction Job satisfaction Job satisfaction 

Organizational commitment Organizational commitment Organizational commitment 

Role ambiguity Role ambiguity Role ambiguity 

Role conflict Intention to leave Role conflict 

Self-efficacy Customer orientation Intention to leave 

Intention to leave Effectiveness Customer orientation 

Customer orientation Organization performance Adaptive selling 

Adaptive selling Market conditions Control system 

Effectiveness Commitment buyers-
salespeople Self-efficacy 

Market conditions Adaptive selling Job involvement 

Felt stress Self-efficacy Felt stress 

Control system Role conflict Intrinsic motivation 

Effort Satisfaction buyers-company Effort 

Organizational citizenship 
behaviors Trust buyers-salespeople Effectiveness 

Intrinsic motivation Technology orientation Motivation 

Job involvement Relationship buyers-
salespeople Trust buyers-salespeople 

Relationship buyers-
salespeople Market orientation Market conditions 

Learning orientation Trust managers-salespeople Trust managers-salespeople 

Trust managers-salespeople Satisfaction buyers-
salespeople 

Organizational citizenship 
behaviors 
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commitment, Role ambiguity, Role conflict, Self-efficacy, and Intention to leave; 

constructs with larger betweenness centrality: Job performance, Job satisfaction, 

Organizational commitment, Role ambiguity, Intention to leave, Customer orientation, 

and Effectiveness. Unsurprisingly, both indexes of centrality are highly correlated to 

frequency (Table 14): degree and frequency (Pearson Correlation = .91); betweenness 

and frequency (Pearson Correlation = .94). Therefore, the more frequently that a 

construct is used, the more that other constructs are attached to it. An interesting finding 

is that Self-efficacy, with a frequency of 30, and Effectiveness, with a frequency of 25, are 

far below the top six in frequency ranking, but are key players in terms of centrality. 

These critical constructs with relatively low frequencies indicate important but relatively 

ignored constructs. 

There are 1203 cliques, or completely connected networks, in the social network. 

Table 15 shows five of these. Clique 1 includes 12 constructs: Job performance, Job 

satisfaction, Organizational commitment, Role ambiguity, Role conflict, Intention to 

leave, Self-efficacy, Job involvement, Felt stress, Expectations, and Burnout. The first six, 

the top six in the frequency ranking, are included in all five cliques. These cliques 

provide researchers with combinations of constructs for potential models. However, it is 

more important to find isolates that are not included in any cliques. In Table 16, the 

overlap matrix of cliques shows that the first diagonal cell, with a value of 943, means 

that Job performance is included in 943 out of 1230 cliques and the cross cell of Job 

performance and Job satisfaction, with a value of 677, means that Job performance and 

Job satisfaction are included simultaneously in 677 out of 1230 cliques. Therefore, when
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Table 14 Correlations between Centrality Indexes 
 

Correlation Degree Between Frequency 

Degree 1   

Between .824 1  

Frequency .91 .939 1 
 
 
 
 
 

Table 15 Cliques of Social Network 1 
 

Construct Clique 
1 

Clique 
2 

Clique 
3 

Clique 
4 

Clique 
5 … Clique 

1203 

Job performance x x x x x 

Job satisfaction x x x x x 

Organizational 
commitment x x x x x 

Role ambiguity x x x x x 

Role conflict x x x x x 

Intention to leave x x x x x 

Self-efficacy x x x x x 

Job involvement x x x x 

Felt stress x x x x x 

Effort x x x x x 

Expectations x 

Burnout x x 

Job commitment x 

Leadership behaviors x x 

Supervisory feedback x x 

Customer orientation x 

Adaptive selling x 
Note: “x” indicates that the clique has the construct.  
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Table 16 Overlap Matrix of Cliques 
 

  JP JS OC RA RC IL CO AS TA 

Job performance 943

Job satisfaction 677 774

Organizational commitment 408 443 472

Role ambiguity 410 404 277 472

Role conflict 330 337 251 365 367

Intention to leave 192 215 186 162 151 240

Customer orientation 217 168 106 103 89 39 269 

Adaptive selling 153 94 49 59 50 20 68 166 

Training agreement 0 0 0 0 0 0 0 0 0 
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focusing on the zeros in the diagonal, isolates can be identified, such as Training 

agreement. Table 17 lists all the 34 isolates that do not participate in any clique; 

developing relationships between isolates and cliques will fill potential gaps.  

Clique analysis identified the isolates; isolates, however, only display missing 

links between a construct and a well-connected subgroup rather than the missing links in 

comprehensive ego networks. Therefore, this study applied structure holes to explore the 

missing links in ego networks. Effective size and efficiency were applied as indexes to 

measure the structure holes. Thus, an ego network with a higher efficiency value has 

more missing links than that with a lower efficiency value; in other words, the more 

missing links, the higher the efficiency value. Table 18 discloses part of the construct ego 

network with high and low efficiency values. For example, Organization performance, 

Job performance, Satisfaction buyers-salespeople, Commitment buyers-salespeople, and 

Satisfaction buyers-company have an efficiency of higher than .9, while Brand adoption, 

Ethical hiring evaluation, and Ethical training have an efficiency of .25. The 

Organization performance ego network, with degree 53 and effective size 48.13, has only 

4.87 (53 - 48.13) average ties of constructs: on average, every construct (except 

Organization performance) connects to 4.87 other constructs in the network and there are 

48.13 missing links.  

Figure 5 shows the structure holes in the ego network of Organization 

performance. It is easy to identify the missing links, such as Sales innovativeness and 

Market orientation or Sales innovativeness and Ethical value. On the contrary, Ethical 

training with degree 4 and effective size 1 has 3 (4 - 1) average ties of constructs. In
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Table 17 List of Isolates from Cliques 
 

Number Construct 
1 Attitudes toward personal selling 
2 Buyers’ attitudes toward salespeople 
3 Managers’ attitudes toward salespeople’s failure 
4 Salespeople’s attitudes toward buyers 
5 Beliefs toward personal selling 
6 Channel management practices 
7 Buyers’ communication style 
8 Salespeople communication style 
9 Salespeople’s cognitive complexity 
10 CRM process performance 
11 SERVQUAL 
12 Customer experience 
13 Customers’ power 
14 Drug abuse in sales force 
15 Gender stereotype scores 
16 Ingratiatory influence 
17 Key account management 
18 Managerial attitudes toward women executives scale 
19 Marketing channel management 
20 Marketing practices 
21 Maslow satisfaction scales 
22 Personal selling process scale 
23 Problem-Solving approach 
24 Purchase pal 
25 Sales contest 
26 Salespeople’s accurate perceptions of customers 
27 Salespeople’s information acquisition process 
28 Sex and residential real estate sales career field 
29 Sex-role orientations 
30 Sexual harassment 
31 Source credibility 
32 Standardization of hiring salespeople 
33 Training agreement 
34 Woman as Managers Scale (WAMS) 
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Table 18 Structural Holes 
 

Construct Ego Network Degree Effective Size Efficiency
Organization performance 53 48.13 0.91
Job performance 247 223.49 0.90
Satisfaction buyers-salespeople 39 35.00 0.90
Commitment buyers-salespeople 41 36.76 0.90
Satisfaction buyers-company 35 31.33 0.90
Market conditions 68 59.95 0.88
Influence salespeople-buyers 20 17.55 0.88
Trust buyers-salespeople 52 45.62 0.88
Self-efficacy 101 87.80 0.87
Relationship buyers-salespeople 55 47.70 0.87
Effectiveness 70 60.54 0.86
Social desirability 20 17.29 0.86
Salespeople influences in company 33 28.48 0.86
Service quality 37 31.70 0.86
Trust managers-salespeople 54 46.16 0.85
Locus of control 49 41.80 0.85
Coworker trust 24 20.47 0.85
Information asymmetry 19 16.19 0.85
Participation 49 41.76 0.85
Customer orientation 85 72.41 0.85
Brand adoption 4 1.00 0.25
Ethical hiring evaluation 4 1.00 0.25
Ethical training 4 1.00 0.25
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Note: The size of the box represents the degree centrality of the nodes in the network, and the length of the line represents the 

strength of ties between two nodes. 
 

Figure 5 Structural Holes of Organization Performance 

Job performance

Job satisfaction

Customer orientation

Control system

Self-efficacy

Effectiveness

Market conditions
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Attributes_Salesperson

Learning orientation

Performance_Organization performance

Technology_Adoption

Selling skills
Empowerment

Participation

Market orientation

Autonomy

Ethical values Influence_Salespeople in company

Technology_Personal perceptions of technology

Sales innovativeness

Team orientation

Technology_Infusion of new system

Career stages

Job rewards

Decision making_Managers
Environment measures_Product/Customer differentiation

Information asymmetry

Job security

Control system_Team self-managing behavior

Satisfaction_Sales unit performance

Control system_Sales activities
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other words, Ethical training, Unethical behavior, Ethical attitudes, Ethical climate, and 

Ethical hiring evaluation comprise a completely connected ego network without any 

missing links (see the left part of Figure 6). Therefore, high efficiency indicates ego 

networks with more structure holes, which have been ignored in former studies. Structure 

holes are at times explained by a lack of efficiency. However, they may also exist 

because they suggest that two or more constructs should be connected. In addition, the 

location of constructs in an ego network represents the subgroups, which means that 

nodes in the same group have the same mutual nodes in the defined network. For 

instance, the ties of Ethical training, Unethical behavior, and Ethical hiring evaluation 

are based on the five constructs in the Ethical training ego network (namely, the same 

neighbors), so the three are close to each other. Ethical attitudes and Ethical climate are 

far away from each other because they have few mutual neighbors (Figure 6). 

2.6.4 Social Network 2 (Correlation Matrix) 

The second social network is based on the correlation matrix derived from the 

nomological network. This network focuses on cliques to explore completely connected 

networks and on factor analysis to explore constructs with similar positions in the 

networks. Table 19 presents 5 out of 167 cliques. For example, there are seven constructs 

in Clique 1, Job performance, Job satisfaction, Organizational commitment, Customer 

orientation, Control system, Intrinsic motivation, and Autonomy. The first four constructs 

are included across the five cliques, and only three constructs (Job performance, Job 

satisfaction, and Organizational commitment) are included in the top six in the frequency 

ranking. These completely connected subgroups (pairwise correlation matrices; Table 20)
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Note: The size of the box represents the degree centrality of the nodes in the network, and the length of the line represents the 

strength of ties between two nodes. 
 

Figure 6 Ego Networks of Five Ethical Constructs
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Table 19 Cliques of Social Network 2 
 

Construct Clique 
1 

Clique 
2 

Clique 
3 

Clique 
4 

Clique 
5 … 

Clique 
167 

Job performance x x x x x 

Job satisfaction x x x x x 

Organizational 
commitment x x x x x 

Customer orientation x x x x x 

Control system x x x 

Intrinsic motivation x x 

Autonomy x x 

Job involvement x 

Task 
attribute/characteristics x 

Adaptive selling x x 

Service quality x 
Note: “x” indicates that the clique has the construct. 
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Table 20 Nomological Network of Clique 1 in Social Network 2 
 

Construct Job 
performance Job satisfaction Organizational 

commitment 
Customer 
orientation 

Control 
system 

Intrinsic 
motivation Autonomy 

Job performance 0.836/191 0.089/0.408/ 
0.014/1 

0.079/0.433/ 
0.016/1 

0.029/0.671/ 
0.042/1 

-0.053/0.499/ 
0.035/0.998 

0.075/0.487/ 
0.022/0.997 

0.059/0.994/ 
0.084/0.94 

Job satisfaction 0.204/0.249/ 
52/14149 0.828/168 0.417/0.914/ 

0.025/1 
-0.118/0.514/ 

0.041/0.795 
0.119/0.589/ 

0.025/1 
0.312/0.553/ 

0.012/1 
0.36/0.605/ 

0.01/1 

Organizational 
commitment 

0.218/0.256/ 
29/7970 

0.572/0.665/ 
53/13524 0.862/97 0.06/0.579/ 

0.03/0.98 
0.317/0.317/ 

0/0.834 
0.375/0.615/ 

0.011/1 
0.068/0.669/ 
0.037/0.977 

Customer 
orientation 

0.296/0.35/ 
19/4913 

0.168/0.198/ 
8/2331 

0.272/0.319/ 
9/2108 0.829/56 0.36/0.36/ 

0/0.871 
0.041/0.531/ 
0.025/0.809 

0.118/0.484/ 
0.017/0.942 

Control system 0.184/0.223/ 
23/4273 

0.302/0.354/ 
7/1678 

0.285/0.317/ 
2/428 

0.298/0.36/ 
2/437 0.803/29 0.274/0.274/ 

0/0.667 
0.158/0.158/ 

0/0.188 

Intrinsic 
motivation 

0.224/0.281/ 
9/1906 

0.351/0.432/ 
6/1017 

0.415/0.495/ 
6/1110 

0.231/0.286/ 
3/1419 

0.24/0.274/ 
2/389 0.758/18 0.321/0.321/ 

0.003/0.652 

Autonomy 0.434/0.526/ 
7/1565 

0.383/0.483/ 
10/2475 

0.297/0.368/ 
5/1489 

0.268/0.301/ 
3/713 

0.125/0.158/ 
2/200 

0.247/0.321/ 
2/349 0.781/26 

Notes: 
Diagonal: Average of Cronbach’s alpha/Number of Cronbach’s alpha 
Upper diagonal: Low boundary of 95% confidence interval/High boundary of 95% confidence interval/Variance of correlation 

coefficients/the power of statistical tests  
Lower diagonal: Average of correlation coefficients/Corrected correlation coefficient/Number of effect size/Sum of sample size 
Control system: Includes all kinds of control scales that do not clearly indicate their specific attributions, such as behavior, output, 

knowledge control, etc.  
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imply that correlation coefficients are available for potential structural equation modeling 

(SEM) analysis and that the models of cliques are highly interesting construct 

combinations. In other words, there are 167 full correlation matrices to develop models 

for future research. This matrix can be used to test for direct effect, moderator, and 

mediator relationships. 

With regard to factor analysis, UCINET 6 identified factors according to the 

similarity of the relationships of constructs with others; this study found 23 factors that 

account for 70.3% of the overall variation in tie value. Table 21 shows these 23 factors 

and some of their constructs. Factor 1 includes 265 constructs that cannot perfectly 

express the main concept because of limited correlation coefficients (only 0.08% 

available in the 482 by 482 matrix), which significantly distinguishes these constructs 

from others.  

However, some factors express core concepts: for example, Factor 16 indicates 

technology adoption, and includes Manager support in technology, Technology training, 

Buyers approval of sales technology, User participation in technology, Expectation of 

technology, Infusion of new system, Competitor utilization of technology, and Internal 

sales technology support. Similarly, Factor 12 is with regard to salespeople in their 

companies; Factor 13 contains constructs that measure salespeople’s ability and behavior. 

Further analysis is constructed to evaluate whether some of these constructs are 

redundant or whether they belong to a higher construct level.  

There are three interesting findings in the factors that identify constructs with 

similar positions in the nomological network. First, constructs in the same factor may
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Table 21 Factor Analysis 
 

Factor No. of 
constructs Constructs 

1 265 Attitudes toward change Behavioral uncertainty Career commitment Emotional contagion Future orientation … 

23 49 Adaptive selling Conscientiousness Control system Coping styles Customer orientation … 

2 34 Job commitment Job involvement Ethical climate Motivation Organizational climate  …  

3 26 Salespeople’s attitudes toward 
success Compensation Emotion control Life-orientation test (LOT) Personality  …  

6 10 Expertise Purchase intention Satisfaction buyers-company Similarity buyers-salespeople Trust buyers-salespeople  …  

8 9 Distributive justice Dysfunctional behavior Managerial values Opportunistic behavior Procedural justice  …  

4 8 Technology adoption Attitude toward technology Technology compatibility Ease of using technology Facilitating conditions of 
technology  …  

5 8 Goal compatibility  Job rewards  Managers’ power bases  Management role modeling Salesperson voice in company  …  

7 8 Loyalty buyers-company  Loyalty buyers-salespeople  Commitment buyers-
salespeople 

Relationship buyers-
salespeople Brand attributions  …  

16 8 Manager support in 
technology Technology training  User participation in 

technology Expectation of technology Infusion of new system  …  

20 8 Role ambiguity  Role conflict  Job satisfaction Job satisfaction from clients Opportunities of job satisfaction  …  

12 6 Job security Lone wolf Organizational characteristics Sellers reputation Coworker trust behaviors Coworker trust 

13 6 Ability to modify Ability to monitor Adaptive selling intention Behavioral strategy Learning orientation Salesperson theory-of-mind 
(SToM) scale 

17 5 Communication frequency Communication quality Bidirectional communication Informal communication mode Effectiveness   

21 5 Autonomy Empowerment Job congruence Multifactor leadership Psychological climate   

10 4 Salespeople attributions Locus of control Neuroticism Self-esteem     

14 4 Salesperson attributes Competence Self-determination Selling orientation     

15 4 Influence salespeople-buyers Avoid goal orientation Prove goal orientation Performance orientation     

22 4 Communication satisfaction 
managers-salespeople Formalization in job, rule Market conditions Technological uncertainty     

9 3 Leader Member Exchange 
(LMX) Extrinsic motivation Person-job fit       

18 3 Fairness to buyers Buyers’ intention Buyer preference       

19 3 Product attributes Customer newness Intention to sell       

11 2 Anxiety Attitudes toward quitting         
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indicate redundant constructs, such as Anxiety and Attitudes toward quitting in Factor 11, 

which plays a similar function in the network. Second, an examination of constructs in 

the same factor may help identify missing links between them; for example, Anxiety and 

Attitudes toward quitting having never been tested in the same model. Third, constructs 

can be objectively developed into factor models (higher levels of construct); for example, 

Anxiety and Attitudes toward quitting treated as a negative input of management. 

2.7 Conclusions 

This study employed meta-analysis, social network analysis, and nomological 

network analysis to understand current knowledge and to explore new directions in sales 

research. The findings and the interesting results answered the four research questions of 

the study. First, to identify the central constructs, this study discussed the trend of 

construct usage over three time periods and found the most frequently used constructs, 

namely, the top six constructs. The study then analyzed the evolution of construct usages 

and frequencies and found changes in central constructs and in the intensive use of 

constructs. Additionally, the social network of frequency identified the central constructs 

according to the number of constructs adjacent to a given construct (degree) and the sum 

of two connected constructs (betweenness). For example, comparing construct usage and 

betweenness, the study identified Self-efficacy and Effectiveness as critical constructs 

with relatively low usage.  

Second, to explore construct relationships, the nomological network clearly and 

precisely displays the relationships among the 482 constructs. Furthermore, clique 

analysis identified 1203 cliques in the social network of frequency and 167 cliques in the 
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social network of correlation. These cliques imply relationships or strengths among 

constructs. Third, to identify the missing links, clique analysis of the social network of 

frequency indicated 34 isolates from cliques, and structural holes examined the gaps of 

ego networks, which were listed according to the missing links ratios. Fourth, redundant 

constructs were positioned by factor analysis of the social network of correlation. 

Constructs being grouped in the same factor implied their similar positions in the 

nomological network (redundant constructs); on the other hand, the 23 factors implied a 

higher level of construct, similarly to the 6 factors with different constructs that 

influenced Job performance in former studies. 

2.7.1 Theoretical and Managerial Implications 

There are several theoretical and managerial implications of this study. First of 

all, to the best of my knowledge, this study is the first to apply social network and 

nomological network to analyze constructs of sales research. This new approach can be 

applied in other fields or sub-disciplines of marketing and may give rise to new thinking 

in combining different methodologies. Second, by combining these three methods, the 

study built up various comprehensive construct networks that are new to construct 

analysis. Therefore, constructs can be explored by whole networks or ego networks, in 

which each construct can be discussed in its own network, and researchers will not be 

limited to some specific models.  

Third, the critical constructs, ignored constructs, missing links, and gaps are 

identified clearly and precisely through an analysis of the nodes, relationships, and 

networks. This is significantly different from previous attempts to synthesize sales 
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research (Williams and Plouffe 2007; Plouffe, Williams, and Wachner 2008; Geiger and 

Guenzi 2009). Fourth, this study indicates non-hypothesized construct relationships 

(existing but unstudied links) in models. The relationships in the study were created 

based on the constructs in a similar model; therefore, a relationship between two 

constructs does not mean that they have a direct (causation, mediation, moderation) 

relationship or are under hypothesis. After examining these relationships, the study found 

that most direct relationships have been hypothesized. However, the study identified non-

hypothesized relationships between constructs that have indirect relationships in the 

models. 

Fifth, correlation ranges are defined in quintiles, which are different from 

traditional ones (Cohen 1992). According to the distribution of 893 correct correlations, 

the study defined that the range of trivial relationship is 0–.16, weak is .16–.28, moderate 

is .28–.38, strong is .38–.50, and very strong is .5–.95. Researchers can use more detailed 

definitions to find small relationship changes that are neglected in larger ranges. Finally, 

this study evaluated empirical sales research and discussed construct usages and 

frequencies over time that indicate the current situation. To sum up, this study provides a 

unique dataset for knowledge development and accumulation that not only contributes to 

an understanding of the development of constructs but also to the gaps and opportunities 

of sales research.  

2.7.2 Limitations 

There are several limitations to this study. First, some information may be lost 

while categorizing scales into constructs. The study classified scales into different 
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constructs according to their definitions and items. Nevertheless, ambiguities of construct 

definition or adaptation may affect findings. For example, Behrman and Perreault (1982) 

created a scale with five dimensions to measure Job performance. While most studies 

used this scale to measure Job performance, some adapted its individual dimensions to 

measure product knowledge or presenting skills (Ahearne, Hughes, and Schillewaert 

2007). In addition, if constructs are too narrow, they can be meaningless; on the other 

hand, if they were too broad, much information would be lost. Second, this study focused 

on psychometric scales, and other manifest variables are ignored; therefore, the dataset 

may be limited.  

Third, correlation does not imply causation. Although meta-analysis can be used 

to find mediators or moderators with specific models and additional information, this 

study focuses on direct effects with non-directional social networks and a nomological 

network. In addition, a construct may play various roles (dependent, independent 

variable, moderator, or mediator) in different models. If not focusing on a specific model, 

it would be difficult to identify a construct’s relationships with others. Therefore, this 

study can only identify research opportunities based on the foundational dataset rather 

than on specific models to identify moderators or mediators. 

Fourth, there are over 96% blank cells in the matrices, that is, many structural 

holes and gaps in the frequency and correlation matrices. However, not every gap has a 

theoretical foundation and some missing relationships may not exist at all. For instance, 

Similarity buyers-salespeople and Technology training have never been discussed 

together so there is a potential relationship between them in our study. In practice, the 
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similarity between buyers and salespeople may have no relationship with technology 

training. The biggest limitation is that there are too many gaps found in the study to 

display and discuss all the ego networks. Instead of showing numerous networks or huge 

matrices, this study introduced and explained the methods and procedures, indicated 

critical points, and demonstrated a portion of the results. 

2.7.3 Future Research 

There are many possible directions for future research based on this strong 

foundation. The main directions have been discussed, as follows. Critical but rarely used 

constructs from centrality analysis, new models from clique analysis, missing links from 

structural holes, and relationships between factors from factor analysis are all potential 

future research directions. However, as mentioned earlier, in Limitations, these gaps may 

lack theoretical support; therefore, researchers have to examine them carefully. Second, 

the nomological network provides rich and current information (correlations, variances, 

statistical power, etc.) so meta-analysis can be applied in analyzing a specific construct 

model and discussing its moderators or mediators. For example, Carrillat, Jaramillo, and 

Mulki (2009) used meta-analysis and structural equation modeling to examine the model 

of service quality, customer satisfaction, attitudinal loyalty, purchase intention, and 

moderators.  

Third, methodology research is also a future research direction. In the 

nomological network, researchers can discuss the relationships among correlations, 

variances, statistical power, and number of correlations. Additionally, comparisons of the 

construct positions in the nomological network can identify construct redundancy. At the 
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scale level, future researchers can compare different kinds of scales in the same construct 

to find more efficient scales. Fourth, the researcher can analyze networks by adding more 

characteristics of articles, such as sample types, so that multiple matrices analysis may be 

applied. Combining multiple matrices will be very complex but more variances can be 

addressed.  

Fifth, this is a first attempt to combine three different methods to develop and 

analyze networks. Researchers can now apply these methods in other fields, perhaps 

giving rise to a new era in other research areas. Finally, there is no end in developing 

networks. The more constructs and relationships that are included, the more issues that 

can be explored. In addition, construct positions in the network will be more precise if 

there are more data. Namely, the similarity or differences between constructs will be 

more significant.  

Essay 1 identified comprehensive construct relationships of empirical sales 

research but did not discuss the variance of correlations between constructs, which 

indicates the moderator effect. Therefore, in Essay 2, the construct relationships with 

strong moderator effects are recognized. Based on the findings in Essays 1 and 2, Essay 3 

built a new model to solve the missing links between adaptive selling behavior and 

customer loyalty to the salesperson. 
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CHAPTER 3 

ESSAY 2: DETECTING MODERATOR EFFECTS ON CONSTRUCT 

RELATIONSHIPS IN EMPIRICAL SALES RESEARCH: A META-ANALYSIS 

 

3.1 Abstract 

The purpose of essay 2 is to identify the construct relationships that may have 

strong moderator effects in empirical sales research. In this study, we collected 6,007 

correlation coefficients from 340 articles in 12 key marketing journals, and applied meta-

analysis to generate 1,873 construct relationships. By analyzing these relationships with 

their corrected means and distribution, researchers not only can comprehensively 

understand the strength of construct relationships but also may discover possible 

moderators. 

The concept of moderator detection is that it indicates that if 1) a variance is 

sufficiently large or 2) a confidence interval includes zero with positive and negative 

effect sizes, there is probably one or more moderators. In this study, statistical power is 

the probability of correctly rejecting the null hypothesis of mean of effect sizes equal to 

zero when the null hypothesis is false. Statistical power was also applied for assessing the 

soundness of meta-analysis findings, and thus avoiding the occurrence of a Type II error. 

Statistical power of .8 or higher is typically deemed acceptable (MacCallum, Browne, 

and Sugawara 1996; McQuitty 2004). When statistical power is .8 or higher and the 90% 
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confidence intervals of a bivariate relationship excludes zero, we can conclude that we 

know that a significant relationship exists between their constructs. Accordingly, a cutoff 

of .8 (statistical power) was used to classify the 1,873 effect sizes into two groups. The 

first group, with statistical power of .8 or higher, includes 819 construct relationships; 

280 of them may have larger variances (larger than the mean of the 819 corrected 

variances .0124). The second group, with statistical power lower than .8, includes 281 

construct relationships with confidence intervals including zero; 48 of them have positive 

and negative correlations. 

3.2 Theory and Background 

Moderators provide certain conditions for hypothesized effects and determine 

whether the effects exist (Cortina and Folger 1998). Therefore, through the interaction 

with an independent variable, a moderator may change the direction or strength of a 

construct relationship. For example, Jaramillo et al. (2009) found that managers’ servant 

leadership has a positive impact on salespeople’s customer orientation; however, the 

influence is weak for experienced salespeople. In other words, salespeople’s experience 

moderates the relationship between servant leadership and customer orientation. 

Therefore, moderator effects determine the establishment of a theory under certain 

conditions. 

According to the attributions of predictor and moderator (categorical or 

continuous variables), moderator effects are tested using various methods, namely, 

correlation methods, multiple regressions, analysis of variance (ANOVA), and 

hierarchical multiple regression (Baron and Kenny 1986; Frazier, Tix, and Barron 2004). 



 

69 

Studies of moderator effects in meta-analysis focus on analyses of the heterogeneity of 

effect sizes (study conditions). In order to detect moderators in meta-analysis, researchers 

have used several statistics, such as Q-statistic, I2 index, confidence intervals, interval 

size, and the Schmidt-Hunter ratio (75%, 90%). Moreover, several research studies have 

also used statistical power to evaluate the soundness of research findings (e.g., Kemery, 

Mossholder, and Roth 1987; Sackett, Harris, and Orr 1986; Sagie and Koslowsky 1993). 

Q-statistic is the most widely used method for determining whether the effect sizes across 

studies are homogeneous or heterogeneous (Huedo-Medina et al. 2006). A significant Q-

statistic value means that the variance across sample studies is larger than expected by 

sampling error; this indicates that moderator effects are present. On the contrary, an 

insignificant Q-statistic value implies the absence of moderator effects. In addition to Q-

statistic, confidence intervals are also used to detect moderators. The concept of 

confidence intervals is that if 1) a variance is sufficiently large or 2) a confidence interval 

includes zero, a moderator effect probably exists (one or more moderators). A large 

interval indicates that there may be several sub-populations present. The interval 

including zero also implies that there probably are positive or negative effect sizes. On 

the other hand, if the interval is small or does not include zero, a moderator is unlikely to 

be present (Kemery, Mossholder, and Dunlap 1989; Koslowsky and Sagie 1993; 

Pearlman, Schmidt, and Hunter 1980; Whitener 1990). 

The magnitudes of variances are meaningful when the means of effect sizes are 

not zero. However, there is lack of agreement regarding the number of effect sizes that 

are necessary. For example, some meta-analysis studies employed a stricter approach and 
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suggested at least 10 effect sizes in every relationship (e.g., Witter et al. 1984). Others 

used at least three or four correlations in every relationship, and, recently, Arthur et al. 

(2003) and Carrillat et al. (2009) adopted at least five. The statistical power of effect sizes 

provides a less debated approach to decide the number of effect sizes for meaningful 

meta-analytical results. 

Statistical power is the probability of rejecting the null hypothesis when it is false; 

in other words, making a correct decision. In this study, statistical power is the 

probability of correctly rejecting the null hypothesis of the mean of effect sizes equal to 

zero when the null hypothesis is false. A statistical power of at least .8 (MacCallum, 

Browne, and Sugawara 1996; McQuitty 2004) likely implies that the mean of effect sizes 

is meaningful; thus, a further analysis of its variance is necessary.  

According to a literature review, no study systematically analyzes construct 

relationships and identifies those that may have strong moderator effects. Therefore, the 

purpose of this study is to fully identify the construct relationships that may have strong 

moderator effects in empirical sales research. Further, researchers may focus on construct 

relationships in order to explore potential moderators from method, contextual, or 

theoretical factors. 

This study applied statistical power, variances, and confidence intervals in order 

to identify the construct relationships that may have strong moderator effects in empirical 

sales research. Moreover, Q-statistic was also used in order to determine the soundness of 

findings. Taken together, these statistics are rather helpful in evaluating the effect of a 

moderator on central bivariate relationships in sales. This essay includes three 
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procedures. First, the research procedure section presents data sources, analysis 

processes, and statistics used to identify the means, variances of effect sizes (correlation 

coefficients), and moderator effects. Then, the results section presents the means and 

variances of effect sizes, and lists the construct relationships that may have strong 

moderator effects. Most importantly, the tables clearly identify construct relationships 

under the dimensions of effect size means and moderator-effect magnitudes. Thereafter, 

the relationships of Job performance and its related constructs demonstrate the functions 

of the findings. For example, Job performance and Extrinsic motivation have positive and 

negative correlations. Finally, the conclusions section discusses the limitations, 

implications, and subjects for future research. 

3.3 Research Procedure 

3.3.1 Data Sources 

The study reviewed all the empirical sales articles from 12 key marketing journals 

(JPSSM, JAMS, IMM, JBR, JAP, JM, JMTP, JMR, JBIM, IJRM, EJM, and JBE) in four 

databases (EBSCO Host, Elsevier ScienceDirect Complete, Emerald Current, and 

Springer Standard Collection) across the period from 1936 to January 2010 (Table 22). 

The earliest usable article was published in the Journal of Marketing Research (JMR) in 

1971 and the latest one in January 2010. Finally, 6,007 correlation coefficients from 340 

articles were collected; approximately 37% (2,230/6,007) of correlations and 41% 

(141/340) of articles are from the Journal of Personal Selling & Sales Management 

(JPSSM). All these correlations are zero-order correlations and between latent constructs. 

Moreover, all types of relationships between constructs, between sub-constructs, and
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Table 22 Data Sources 
 

Journal Period No. of 
Articles 

No. of 
Correlations Database 

Journal of Personal Selling & Sales Management (JPSSM) 1980-2010(1)1 141 2230 EBSCO Host 

Journal of the Academy of Marketing Science (JAMS) 1973-2009 39 971 Springer Standard 
Collection 

Industrial Marketing Management (IMM) 1971-2009 33 311 Elsevier ScienceDirect 
Complete 

Journal of Business Research (JBR) 1973-2010(1) 30 746 Elsevier ScienceDirect 
Complete 

Journal of Applied Psychology (JAP) 1965-2009 23 464 EBSCO Host 

Journal of Marketing (JM) 1936-2010(1) 22 542 EBSCO Host 

Journal of Marketing Theory and Practice (JMTP) 1992-2010(1) 16 220 EBSCO Host 

Journal of Marketing Research (JMR) 1964-2009 12 200 EBSCO Host 

Journal of Business & Industrial Marketing (JBIM) 1994-2009 10 164 Emerald Current 

International Journal of Research in Marketing (IJRM) 1984-2010(1) 9 128 Elsevier ScienceDirect 
Complete 

European Journal of Marketing (EJM) 1967-2009 3 24 Emerald Current 

Journal of Business Ethics (JBE) 1982-2009 2 7 EBSCO Host 

Total   340 6007
    1Number in the parentheses is the issue number 



 

73 

between constructs and sub-constructs are included as long as they were presented in the 

journal articles. For example, Katsikea, Theodosiou, and Morgan (2007) used the 

following constructs: Organization effectiveness, Job performance, Satisfaction of 

territory situation, Control system, and Behavioral performance. Among these 

constructs, Control system has four sub-constructs (Monitoring, Evaluating, Directing, 

and Rewarding) and Behavioral performance has six (Adaptive selling, Technical 

knowledge, Sales support, Teamwork, Sales presentation, and Sales planning). In this 

case, the study collected not only the correlations between constructs but also those 

between sub-constructs (e.g., Adaptive selling-Monitoring, .09) and those between 

constructs and sub-constructs (e.g., Adaptive selling-Job performance, .38). 

3.3.2 Analysis Processes 

Figure 7 presents the processes used for identifying the construct relationships 

that may have strong moderator effects by corrected variances (sufficiently large) and 

confidence intervals (includes zero). First, Hunter and Schmidt’s (2004) meta-analysis 

methods are followed to combine the 6,007 correlations according to different construct 

relationships. Then, 1,873 construct relationships were generated with corrected means, 

corrected variances, confidence intervals, Q-statistics (Lipsey and Wilson 2001), and 

statistical power (Hedges and Pigott 2001). Second, according to the statistical power 

values with the cutoff point .8, the 1,873 corrected means were divided into two 

categories: rejecting the null hypothesis of mean effect size equal to zero (statistical 

power ≥ .8) and not rejecting it (statistical power < .8). The reason for this is that when 

the means of effect sizes are not zero, it is meaningful to discuss the magnitudes of 
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Figure 7 Analysis Process 
 

Under Researched Primarily Researched 

  

48 Construct Relationships Including 
Positive and Negative Correlations 

and  
the Number of Effect Size ≥ 4 

Collecting 6007 
Correlations 

Meta-Analysis 
1873 Effect Size Means 

Statistical Power ≥ 0.8 
888 Effect Size Means 

Corrected  
Variance > 0 

819 Effect Size Means 

539 Construct Relations 
With Small Corrected 

Variances 

280 Construct Relations 
With Large Corrected 

Variances 

Construct Relations of Job Performance 
(1) 68 Relationships with Large Corrected Variances 
(2) 21 Relationships Including Positive and Negative Correlations 

Statistical Power < 0.8 
985 Effect Size Means 

Confidence Intervals 
including 0 

281 Effect Size Means 



 

75 

variances. However, when the null hypothesis cannot be rejected, it may be because the 

mean of effect size is zero, or because there are positive and negative effect sizes. 

Third, after omitting the corrected variances close to zero in the category with 

statistical power of at least .8, the mean of the 819 corrected variances (.0124) is used as 

the cutoff point in order to define small and large corrected variances. Fourth, the study 

reviewed the 985 relationships in the category with statistical power lower than .8 and 

found 281 with confidence intervals including zero. Then, those with positive and 

negative effect sizes and with the number of effect size no less than four were identified 

in order to ensure that the results are more meaningful. Finally, the construct 

relationships with large intervals or intervals including zero—relationships that may have 

significant moderator effects in empirical sales research—were listed. 

3.3.3 Statistics Employed 

1. Weighted means of correlations in the within-study sample size. Hunter and Schmidt 

(2004) provided sample-size-weighted means of correlations in order to eliminate 

sampling error. Assuming that sampling error is the only artifact, studies with large 

sample sizes are more accurate than those with small ones are. Therefore, means 

weighted by the sample sizes of studies provide the best estimate of population 

correlations when considering only sampling error and ignoring other artifacts. 

2. Corrected means of the correlations across studies. Hunter and Schmidt (2004) also 

used sample sizes, measurement reliabilities, and sample correlations in order to 

eliminate artifacts and correct the sample means. Since the corrected means are 

attenuated by artifacts, they are larger than the sample and weighted means, and are 
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used to ascertain the true correlation means between latent constructs. Therefore, the 

corrected mean of correlations is the best estimate of population correlations after 

eliminating artifacts. 

3. The corrected variances of the correlations across studies. In the calculation of 

corrected means, the corrected variances are generated simultaneously. Similar to 

corrected means, corrected variances are used to estimate the true variances of the true 

correlations between latent constructs after eliminating the artifacts. In other words, 

the corrected variance is the difference between the total variance and sample error 

variance. More importantly, corrected variances influence confidence intervals, and 

large confidence intervals indicate moderator effects. Therefore, when corrected 

variances are large, there should be moderator effects between the latent constructs. 

4. The 90% confidence intervals. Following the corrected variances, the 90% confidence 

intervals were calculated using corrected means and corrected stand errors (square root 

of corrected variances). In this manner, the study detected whether confidence 

intervals include zero, and scrutinized the correlation values within the construct 

relationships. 

5. Statistical powers. Hedges and Pigott (2001) provided details for calculating the 

statistical power in meta-analysis. Using the power of statistical tests, the probability 

of whether the weighted means are different from zero was identified in order to 

resolve the debate on the number of effect size correlations. 

6. Q-statistics. Following Lipsey and Wilson’s (2001) formulas, the Q-statistics were 

computed by summing the squares of each study’s effect size weighted by its inverse 
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variance (
2( )EffectSize

Variance∑ ). Q-statistics follow chi-square distribution with (number 

of effect size estimates - 1) degree of freedom. A significant Q-statistic implies that the 

variance across the sample studies is larger than expected by sampling error; thus, 

moderator effects can be detected. 

3.4 Results 

3.4.1 Construct Relationships with Large Corrected Variances 

There are 819 corrected means (3458 correlations) with statistical power larger 

than .8. According to their absolute values of corrected means (overall range .116–.979), 

they were divided into nine groups (Table 23) in order to analyze the stretches of effect 

sizes and variances. The first group includes corrected means with statistical power less 

than .2, the second group at least .2 but less than .3, and, following the rule, the ninth 

group covers corrected means with a statistical power of at least .9. Although the ranges 

of corrected variances of the nine groups are mixed, it was found that group 9 has a 

smaller range (.0002–.0276), followed by groups 8 (.0001–.0352) and 1 (.0028–.041). 

For instance, job satisfaction–customer orientation is in group 1 with a .109 corrected 

mean and a .041 corrected variance. Transformational leadership–transactional leadership 

is in group 9 with a .973 corrected mean and a .008 corrected variance. The groups 

having more frequencies of corrected means have neither small nor large corrected means 

but with statistical power between .3 and .7. Group 4 (.4–.5) has the most corrected 

means with 194, followed by group 3 (.2–.3) with 158. The study used the average of the 

819 corrected variances (.0124) as the cutoff point in order to identify significant large
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Table 23 Summary of Corrected Correlation and Variances for Nine Groups 
 

Group Range of Corrected 
Means 

Range of Corrected 
Variances 

No. of 
Corrected 

Means 

No. of  
Small 

Corrected 
Variances 

No. of Large 
Corrected 
Variances 

No. of 
Correlations 

1 0.116-0.198 0.0028-0.041 8 4 4 105

2 0.203-0.299 0.0002-0.0752 59 33 26 404

3 0.301-0.399 0.0001-0.0811 158 102 56 685

4 0.4-0.499 0.0001-0.0999 194 122 72 874

5 0.5-0.599 0.0001-0.0985 122 74 48 545

6 0.601-0.699 0.0001-0.1886 120 82 38 430

7 0.7-0.798 0.0001-0.0721 92 67 25 239

8 0.801-0.897 0.0001-0.0352 45 35 10 127

9 0.9-1 0.0002-0.0276 21 20 1 49

Total  819 539 280 3458
       Note: The cut-off point between small and large corrected variances is the average of total 819 corrected variances, 

0.0124. 
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variances. The 539 construct relationships with corrected variances smaller than .0124 

are classified into a small-corrected-variance category. Construct relationships with large 

corrected variances (over .0124) are only approximately one-third of the samples 

(280/819). 

Table 24 lists the largest 25 meta-analytic variances from among the 280, and the 

Q-statistics of the top 25 are all significant. The top three construct relationships have 

corrected variances larger than .1: Trust–Commitment between buyers and salespeople 

(.1886), Skill variety–Task significance (.113), and Sportsmanship–Civic virtue (.1). The 

Trust–Commitment between buyers and salespeople relationship has the largest corrected 

variance (.1886) among the 280. A corrected mean of .668 indicates that approximately 

45% (square of .668) of the variation in the construct relationship is shared variance. 

The large corrected variance and significant Q-statistic implies that the 

relationship may have strong moderator effects; thus, researchers can find possible 

moderators by comparing the original studies. For example, the second construct 

relationship, Skill variety–Task significance, has three correlations: .58 (Evans et al. 

2002), .34 (Naumann, Widmier, and Jackson, Jr. 2000), and .11 (Tyagi 1985). 

Researchers can identify possible moderators by comparing these theories, measures, 

samples, or models. In summary, the corrected variances and means help researchers to 

recognize highly correlated relationships that may have strong moderator effects. 

3.4.2 Construct Relationships with Positive and Negative Correlations 

The corrected means of construct relationships are probably zero not because the 

true correlation means are zero but because they include positive and negative 
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correlations in the sample studies. Table 25 lists 25 of the 48 construct relationships with 

positive and negative correlations in the sample studies, and the Q-statistics of the top 25 

are all significant. For example, the construct relationships have corrected variances that 

are larger than .25: Causal attribution in strategy–No change in behavior intention 

(.393), Intrinsic motivation–Extrinsic motivation (.283), Causal attribution in ability–

Make no change (.253), Customer orientation–Selling orientation (.252). 

The relationship Causal attribution in strategy–No change in behavior intention 

has the largest corrected variance (.393) among the 48. Causal attribution in strategy is 

one of five sub-constructs (effort, ability, task, strategy, and luck) used to measure 

salespeople’s attributions, and No change in behavior intention is one of five sub-

constructs (increase effort, seek assistance, avoid the situation, change strategy, and make 

no change) used to measure salespeople’s behavior intentions. The four original 

correlations are .46 (Dixon, Forbes, and Schertzer 2005), -.63 (Dixon and Schertzer 

2005), .51, and -.65 (Dixon, Spiro, and Jamil 2001). These positive and negative 

correlations imply that salespeople who attribute their performance to adapting a specific 

strategy, may or may not intend to change their selling behaviors. By comparing the 

theories, measures, samples, or models of empirical studies, researchers can find possible 

moderators on the relationship Causal attribution in strategy–No change in behavior 

intention. 

These listed relationships with large corrected variances and positive and negative 

correlations indicate the possible presence of one or more moderators. The relationships 

with large corrected variances presented in Table 24 are often studied because they have
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Table 24 Construct Relationships with Large Corrected Variances (Top 25) 
 

Construct 1 Construct 2 Corrected 
Mean 

Weighted 
Mean 

Corrected 
Variance 

No. of Effect 
Sizes 

Total Sample 
Size 

Q-
Statistic1 

Trust buyers-salespeople Commitment buyers-salespeople 0.668 0.584 0.1886 6 942 138 
Skill variety Task significance 0.615 0.410 0.1134 3 587 27 
Sportsmanship Civic virtue 0.427 0.335 0.1000 10 3746 241 
Sportsmanship Helping behavior 0.568 0.458 0.0985 10 4002 266 
Job satisfaction Core task variables 0.690 0.542 0.0871 5 1782 90 
Job performance Autonomy 0.526 0.434 0.0843 7 1565 93 
Job performance Helping behavior 0.449 0.384 0.0842 8 3218 203 
Organizational commitment Task significance 0.610 0.454 0.0819 2 483 20 
Self-efficacy Locus of control 0.375 0.300 0.0811 8 1303 69 
Role ambiguity Felt stress 0.273 0.203 0.0752 15 4711 218 
Trust between coworkers Lone wolf -0.782 -0.568 0.0721 4 446 17 
Role conflict Job involvement -0.383 -0.291 0.0699 6 1777 65 
Job performance Motivation 0.222 0.166 0.0680 8 2324 90 
Job performance Sportsmanship 0.322 0.259 0.0670 11 4036 185 
Job performance Support 0.661 0.596 0.0641 5 946 50 
Role conflict Felt stress 0.407 0.318 0.0621 10 2205 87 
Felt stress Cohesion -0.470 -0.394 0.0605 4 1002 45 
Felt stress Recognition -0.494 -0.416 0.0588 4 1002 43 
Job satisfaction Job satisfaction with opportunities 0.715 0.573 0.0564 7 836 31 
Role conflict Work-family conflict  0.280 0.227 0.0561 6 1120 42 
Autonomy Cohesion 0.696 0.618 0.0557 4 1002 44 
Extraversion Emotional stability 0.404 0.343 0.0553 4 432 17 
Organizational commitment Job satisfaction with pay 0.468 0.375 0.0536 5 713 25 
Personal perceptions of technology Ease of using technology 0.576 0.487 0.0524 5 1015 38 
Autonomy Recognition 0.664 0.591 0.0522 4 1002 41 

  Note: Ordered by corrected variance. 1 All Q-statistics are significant under chi-square test at α=.05 and (number of effect size -1) freedom. 



 

 

82 

Table 25 Construct Relationships with Positive and Negative Correlations (Top 25) 
 

Construct 1 Construct 2 Corrected 
Mean 

Weighted 
Mean 

Corrected 
Variance 

No. of Effect 
Sizes 

Total Sample 
Size 

Q-
Statistic1 

Causal attribution in strategy No change in behavior intention -0.111 -0.079 0.393 4 1048 325 
Intrinsic motivation Extrinsic motivation 0.144 0.114 0.283 8 2429 406 
Causal attribution in ability Make no change -0.067 -0.044 0.253 4 1048 210 
Customer orientation Selling orientation -0.186 -0.113 0.252 4 1378 227 
Causal attribution in effort Make no change -0.041 -0.017 0.191 4 1048 153 
Job performance Psychological climate 0.277 0.231 0.187 5 1149 163 
Job satisfaction Expectations 0.247 0.175 0.153 6 1093 113 
Job performance Multifactor leadership 0.441 0.387 0.149 8 1114 128 
Job performance Training 0.078 0.080 0.149 5 958 93 
Trust buyers-salespeople Trust between coworkers 0.187 0.119 0.130 6 858 66 
Job performance Extrinsic motivation 0.038 0.028 0.112 4 888 58 
Role ambiguity Training -0.328 -0.255 0.1056 6 2134 138 
Agreeableness Emotional stability 0.140 0.121 0.0930 4 432 25 
Agreeableness Extraversion 0.133 0.106 0.0848 5 1012 47 
Causal attribution in effort Causal attribution in luck -0.074 -0.070 0.0840 6 1292 84 
Job performance Job involvement 0.052 0.031 0.0836 7 2336 124 
Causal attribution in effort Causal attribution in task 0.003 0.000 0.0783 4 932 53 
Personal perceptions of technology Infusion of new system 0.067 0.055 0.0711 4 837 44 
Job performance Job satisfaction with coworkers 0.075 0.068 0.0677 9 2549 113 
Job satisfaction Effort 0.251 0.206 0.0673 6 1239 58 
Job performance Locus of control 0.046 0.046 0.0672 4 789 35 
Causal attribution in luck Make no change 0.026 0.021 0.0639 4 1048 55 
Job performance Manager support 0.171 0.124 0.0631 7 2239 87 
Job performance Planning/time management 0.142 0.110 0.0627 4 606 23 
Job performance Task attribute/characteristics 0.035 0.030 0.0624 10 2414 111 
Note: Ordered by corrected variance. 1All Q-statistics are significant under chi-square test at α=.05 and (number of effect size -1) freedom. 
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significant corrected means, while the relationships in Table 25 are under discussed 

because their corrected means are close to zero. Therefore, researchers may explore 

findings that are more interesting in terms of construct relationships with positive and 

negative correlations. 

3.4.3 Relationships between Job Performance and its Related Constructs 

This study focuses on the relationships between Job performance and its related 

constructs in order to identify those that may have strong moderator effects. Table 26 lists 

those from among the 68 construct relationships of Job performance that have large 

corrected variances. For example, Autonomy–Job performance has a high corrected mean 

(.526); thus, Autonomy is an important construct associated with Job performance. The 

corrected variance of Autonomy–Job performance is .084, the largest among the 68 

construct relationships of Job performance. This indicates that although Autonomy is 

positively related to Job performance, some moderators (e.g., manager’s support or job 

involvement) may strengthen the relationship, while others (e.g., felt stress or role 

ambiguity) may weaken it. 

Table 27 presents the 21 construct relationships of Job performance that have 

positive and negative correlations in their confidence intervals. For example, Job 

performance and Extrinsic motivation have positive (.28 [Ingram, Lee, and Skinner 1989] 

and .34 [Miao, Evans, and Zou 2007]) and negative (-.22 [Jaramillo and Mulki 2008] and 

-.17 [Noble 2008]) correlations. There is lack of agreement regarding the interaction of 

Job performance–Extrinsic motivation. The moderators could be age (the elderly are less 

concerned with regard to monetary rewards), motivation methods (it is very difficult to
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Table 26 Statistics of Relationships between Job Performance and its Related Constructs with Large Corrected Variances (Top 25) 
 

Construct Corrected 
Mean 

Weighted 
Mean 

Corrected 
Variance 

No. of Effect 
Sizes 

Total Sample 
Size Q-Statistic1 

Autonomy 0.526 0.434 0.084 7 1565 93 
Helping behavior 0.449 0.384 0.084 8 3218 203 
Motivation 0.222 0.166 0.068 8 2324 90 
Sportsmanship 0.322 0.259 0.067 11 4036 185 
Support 0.661 0.596 0.064 5 946 50 
Effort 0.439 0.358 0.050 18 3950 134 
Self-efficacy 0.398 0.327 0.043 10 2021 59 
Customer orientation 0.350 0.296 0.042 19 4913 155 
Ability to modify 0.294 0.236 0.041 6 1872 48 
Expectations 0.371 0.319 0.040 4 561 17 
Felt stress -0.171 -0.147 0.039 12 3215 91 
Organizational citizenship behaviors 0.402 0.341 0.037 13 4233 116 
Achievement striving 0.429 0.341 0.037 3 561 13 
Courtesy 0.418 0.301 0.035 4 1109 22 
Control system2 0.223 0.184 0.035 23 4273 104 
Adaptive selling 0.379 0.322 0.035 36 7753 198 
Civic virtue 0.504 0.419 0.030 8 3046 64 
Adaptive selling intention 0.416 0.328 0.027 3 380 6 
Intention to leave -0.196 -0.164 0.027 21 4837 90 
Effectiveness 0.295 0.248 0.027 10 1852 35 
Selling skills 0.489 0.389 0.025 9 2491 41 
Innovation 0.731 0.665 0.023 3 713 14 
Satisfaction with sales territory design 0.462 0.373 0.023 7 793 12 
Cohesion 0.686 0.621 0.022 3 713 13 
Intrinsic motivation 0.281 0.224 0.022 9 1906 27 

  Note: Ordered by corrected variance. 1 All Q-statistics are significant under chi-square test at α=.05 and (number of effect size -1) freedom.  
  2Control system: Includes all kinds of control scales that do not clearly indicate their specific attributions, such as behavior, output, knowledge control, 

etc. 
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Table 27 Statistics of Relationships between Job Performance and its Related Constructs with Positive and Negative 
Correlations 

 
Construct Corrected 

Mean 
Weighted 

Mean 
Corrected 
Variance 

No. of Effect 
Sizes 

Total Sample 
Size Q-Statistic1 

Psychological climate 0.277 0.231 0.187 5 1149 163 

Multifactor leadership 0.441 0.387 0.149 8 1114 128 

Training 0.078 0.080 0.149 5 958 93 

Extrinsic motivation 0.038 0.028 0.112 4 888 58 

Job involvement 0.052 0.031 0.084 7 2336 124 

Job satisfaction with coworkers 0.075 0.068 0.068 9 2549 113 

Locus of control 0.046 0.046 0.067 4 789 35 

Manager support 0.171 0.124 0.063 7 2239 87 

Planning/time management 0.142 0.110 0.063 4 606 23 

Task attribute/characteristics 0.035 0.030 0.062 10 2414 111 

Participation 0.229 0.196 0.059 5 1226 52 

Market conditions 0.042 0.031 0.054 8 1569 58 

Agreeableness 0.116 0.098 0.050 4 465 15 

Goal specificity 0.068 0.064 0.045 9 2232 82 

Behavior control 0.130 0.101 0.034 10 2841 64 

Goal difficulty 0.083 0.070 0.031 9 2232 46 

Job satisfaction with pay 0.078 0.064 0.026 9 2383 41 

Selling orientation -0.037 -0.030 0.024 4 1378 24 

Job satisfaction with manager 0.085 0.071 0.016 9 2457 28 

Openness 0.000 0.004 0.016 7 1092 12 

Job satisfaction with opportunities 0.055 0.046 0.005 8 2966 11 
Note: Ordered by corrected variance. 1 All Q-statistics are significant under chi-square test at α=.05 and (number of effect size -1) freedom. 
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obtain the rewards), or personality (people want good feelings or achievements rather 

than monetary rewards). By comparing studies with positive and negative correlations 

among method, contextual, or theoretical factors, researchers may find ignored but 

important moderators. 

3.5 Conclusions 

3.5.1 Theoretical and Managerial Implications 

From the theoretical perspective, this is the first study to systematically seek the 

moderator effects of construct relationships in empirical sales research. Further, this 

study clearly identifies construct relationships that may have strong moderator effects, 

which provide researchers distinct objects to focus on. Moreover, the corrected means 

indicate the magnitudes of influences between constructs. When researchers focus on a 

specific construct, they can consider corrected means and variances together and find 

relationships that have greater correlation and significant moderator effects. Further, the 

relationships that may have strong moderator effects can be indicators for researchers to 

explore possible moderators by considering method, contextual, or theoretical factors. All 

these findings greatly help researchers not only to understand existing knowledge but also 

to create new models and theories. 

From a managerial perspective, this study indicates the different levels of 

influences on the relationships between constructs in order to enable managers to realize 

which factors are more influential (larger correlations) and operate them efficiently 

(small moderator effects). The moderator effects remind managers to be cautious when 

they operate those constructs under different situations. 
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3.5.2 Limitations 

This study has certain limitations. First, although the meta-analytic methods 

(corrected variances, confidence intervals, and Q-statistics) can detect whether 

moderators are operating, they cannot identify the moderators (Koslowsky and Sagie 

1993; Whitener 1990). For example, Skill variety and Task significance have the second 

largest corrected variance (.113) among the 290; however, researchers may not recognize 

the moderators except by scrutinizing the original articles. Moreover, the moderators that 

are not identified in the articles cannot be explored. In other words, the collected samples 

decide the findings. 

Second, since correlations are nondirectional, they do not indicate causal 

relationships. This limits the utility of the findings, and the only way to ascertain the 

causal relationships is to track the original articles or apply robust meta-analytic results, 

such as Churchill et al. (1985) and Carrillat, Jaramillo, and Mulki (2009). Moreover, 

there may be more than one causal relationship between constructs. 

Third, since the statistics (e.g., Q-statistics, statistical power, corrected means, and 

corrected intervals) are based on statistical probability, it is possible to overlook some 

construct relationships with strong moderator effects. In addition, the limited sample data 

of construct relationships may impact the statistical results. 

Fourth, this study presents 328 (280+48) construct relationships that may have 

strong moderator effects in empirical sales research. However, these relationships are so 

varied that it is difficult to integrate them into specific and meaningful models. The 

alternative method is to focus on a specific construct, such as Job performance, and 
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discuss its related relationships. 

3.5.3 Future Research 

This study provides a strong fundamental basis for future research. First, 

researchers can focus on a specific construct, collect all its related relationships, and then 

use the corrected means to identify important or incompatible construct relationships. 

After scrutinizing its related theories, researchers can create new models or verify 

theoretical relationships. Second, after considering the magnitudes of moderator effects, 

researchers can focus on a specific construct relationship and try to discover possible 

moderators. Third, considering the corrected means and variances simultaneously, 

researchers can focus on the more important construct relationships with stronger 

moderator effects in order to create interesting models. Another future research direction 

is to use other meta-analytic statistics to detect moderator effects and identify the 

relationships detected across different statistics. 

Essay 1 identified comprehensive construct relationships of empirical sales 

research, and essay 2 recognized those relationships that have strong moderator effects. 

By analyzing the findings in essays 1 and 2, essay 3 created a new model for bridging the 

gaps and exploring the effects of emotional intelligence on the adaptive selling-customer 

loyalty to salesperson relationship. 
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CHAPTER 4 

ESSAY 3: THE DOUBLE-EDGED EFFECTS OF EMOTIONAL INTELLIGENCE ON 

THE ADAPTIVE SELLING–CUSTOMER LOYALTY RELATIONSHIP 

 

4.1 Abstract 

Emotional intelligence (including self-emotions appraisal, others-emotions 

appraisal, use of emotion, and regulation of emotion) can positively impact sales 

outcomes. However, no study has explored its influence on customer loyalty to the 

salesperson (CLS) or its moderator effect on the adaptive selling (AS)-CLS relationship. 

In addition, most studies discuss emotional intelligence based on salesperson perception 

rather than customer perception. This study addresses these issues with hierarchical linear 

models tested using dyadic data from 150 customers matched with 25 salespeople. The 

results show double-edged effects of emotional intelligence. Use and regulation of 

emotions negatively affect CLS, while they positively moderate the AS-CLS relationship. 

Self-emotions appraisal and others-emotions appraisal do not present any significant 

influence. Thus, the study findings suggest that the pervasive conception of the positive 

impact of emotional intelligence must be reconsidered as the use and regulation of 

emotions may decrease CLS. 
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4.2 Introduction 

The prevailing notion in sales is that emotional intelligence (EI) helps create 

favorable sales outcomes. For example, EI increases sales revenue as well as customer 

satisfaction and retention (Kidwell et al. 2011; Martin et al. 2008; Mueller and Curhan 

2006). EI also enhances the positive influence of salespeople’s customer-centered 

behaviors on sales revenue and customer retention (Kidwell et al. 2011; Kidwell, 

McFarland, and Avila 2007). This indicates that EI not only improves short-term sales 

outcomes, but also helps to build long-term salesperson-customer relationships. However, 

some studies have shown that EI has a negative influence on salespeople’s performance 

(Brown, Westbrook, and Challagalla 2005; Feyerherm and Rice 2002; Porath and 

Bateman 2006). Further research is needed for understanding the conflicting findings. 

Kidwell et al. (2011) find that EI increases sales revenue and customer retention 

and strengthens the influence of customer orientation on sales revenue and customer 

retention. Customer orientation focuses on identifying and satisfying customer needs. 

Adaptive selling (AS) emphasizes salespeople’s flexibility in terms of modifying 

behaviors to meet customer situations. The influence of customer orientation may be 

impaired if salespeople cannot adjust selling messages or behaviors according to actual 

customer situations. With regard to sales outcomes, customer loyalty to the salesperson 

(CLS) indicates a customer’s deep commitment to purchase products/services from the 

same salesperson or patronize that salesperson consistently (Oliver 2010). Thus, CLS can 

more effectively capture the long-term salesperson-customer relationship as compared 

with sales revenue. Extending the model of Kidwell et al. (2011), this study focuses on 
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exploring the double-edged effects of EI on the AS-CLS relationship. 

According to the results of essay 1, there is no empirical study addressing the AS-

CLS relationship (Table 28 and Table 29 derived from essay 1). Based on the findings of 

essay 2, the AS-job performance relationship is classified as a highly correlated 

relationship having strong moderator effects. CLS is an indicator of job performance and 

measures job performance in terms of relationship quality (Verbeke, Dietz, and Verwaal 

2010; Weitz and Bradford 1999). Using job performance as a platform, the AS-CLS 

relationship can be built and tested. 

EI has not been studied in the context of the AS-CLS relationship thus far. 

Giacobbe et al. (2006) argue that the AS-sales outcome relationship is sensitive to 

situational variables (e.g., buyers’ perceived purchase risk) and salesperson variables 

(e.g., empathic ability). In addition, salespeople’s ability to perceive emotion strengthens 

the positive influence of AS on sales outcomes (Kidwell, McFarland, and Avila 2007). 

Thus, emotionally intelligent salespeople may execute AS more efficiently and 

effectively than those who are less emotionally intelligent, thereby increasing CLS. 

Consequently, this study proposes that EI (salesperson variable) potentially moderates the 

AS-CLS relationship.  

The goal of this study is to resolve the following questions: (1) what is the direct 

influence of AS on CLS, (2) what are the direct influences of EI on CLS, and (3) what are 

the moderating roles of EI on the AS-CLS relationship. According to the study goal, this 

study first builds models and hypotheses through theory inference, in particular, the 

double-edged effects of EI as well as the direct and moderator influences of its four
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Table 28 Constructs Related to Customer Loyalty to the Salesperson 
 

Constructs                                                     Frequency 
Buyer-company loyalty 2 
Buyer-salesperson relationship 2 
Buyer-salesperson satisfaction 2 
Brand attributions 1 
Buyer competitive resistance 1 
Buyer loyalty from efforts of company 1 
Buyer loyalty from efforts of salesperson 1 
Buyer-company consistency 1 
Buyer-company satisfaction 1 
Buyer-salesperson conflict 1 
Buyer-salesperson contact quality 1 
Buyer-Salesperson trust 1 
Competence 1 
Customer value 1 
Expertise 1 
Job performance 1 
Salesperson influence in company 1 
Share of purchases 1 
Word of mouth 1 
Total 22 
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Table 29 Constructs Related to Adaptive Selling 
 

Constructs                                     Frequency Constructs                                            Frequency 
Job performance 39 Customer demand 1 
Customer orientation 9 Customer investment 1 
Job satisfaction 9 Customer relationship management 1 
Competence 4 Customer value 1 
Selling skills 4 Ease of use technology 1 
Autonomy 3 Extrinsic motivation 1 
Effort 3 Incentives to customers 1 
Learning orientation 3 Information effectiveness 1 
Role ambiguity 3 Initiative attitudes 1 
Service quality 3 Instrumentality and expressiveness 1 
Behavioral strategy 2 Intention to leave 1 
Buyer-salesperson relationship 2 Interaction involvement 1 
Buyer-salesperson satisfaction 2 Internal sales technology support 1 
Buyer-salesperson similarity 2 Leadership behaviors 1 
Buyer-salesperson trust 2 Life-orientation test (LOT) 1 
Empathy in cognitive 2 Locus of control 1 
Empowerment 2 Market orientation 1 
Expertise 2 Openness 1 
Felt stress 2 Organizational citizenship behaviors 1 
Intrinsic motivation 2 Perceived usefulness of technology 1 
Organizational commitment 2 Planning/time management 1 
Product complexity 2 Presentation skill 1 
Role conflict 2 Relationship selling 1 
Salesperson attributes 2 Salesperson cognitive complexity 1 
Salesperson-manager relationship 2 Salesperson influence on buyer 1 
Self-efficacy 2 Salesperson theory-of-mind (SToM) scale 1 
Selling orientation 2 Salesperson-manager loyalty 1 
Supervisory feedback 2 Self-esteem 1 
Ability to modify 1 Self-monitoring 1 
Ability to monitor 1 Servant leadership 1 
Adaptive selling intention 1 Social competence 1 
Adult Playfulness 1 Social value 1 
Anxiety 1 Task attribute/characteristics 1 
Bidirectional communication 1 Team orientation 1 
Buyer approval of sales technology 1 Technology adoption 1 
Buyer switching cost 1 Technology attitude 1 
Buyer-salesperson commitment 1 Technology intention 1 
Buyers-company trust 1 Technology orientation 1 
Communication quality 1 Thinking style 1 
Conscientiousness 1 Training satisfaction 1 
Creative performance 1 Total 169
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dimensions. Moreover, this study uses survey results from salesperson-customer dyadic 

data. Hierarchical linear models are used in order to examine the hypotheses through two-

level models combining customer and salesperson perspectives. Finally, the double-

edged effects of EI’s dimensions are explored and study limitations, future research, and 

implications are discussed. The concept model is presented in Figure 8. 

4.3 Background and Hypotheses 

4.3.1 The Effect of AS on CLS 

AS is the skill/ability of effectively modifying selling messages/behaviors 

according to different sales situations (Weitz, Sujan, and Sujan 1986). Hence, salespeople 

must predict customers’ needs/wants and respond precisely and quickly in order to 

increase customer demand (Chonko and Jones 2005). In addition, AS can be executed by 

salespeople using selling behaviors such as information-gathering, developing solution, 

communicating, and implementing process (Eckert 2006). AS includes constantly 

observing customers’ situations, precisely predicting the customers’ demands, and 

promptly responding to changes using selling behaviors. If a salesperson can constantly 

perceive, predict, and react to customers’ demands in different situations, customers will 

be satisfied with the customized services, trust the salesperson, and eventually be loyal to 

the salesperson in the long run. 

In order to employ AS, salespeople have to obtain information regarding 

customers or selling situations, communicate with customers, and provide appropriate 

solutions to meet customers’ needs. Customers are likely to develop a positive attitude 

toward salespeople who employ AS because the customers will feel that the salespeople
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understand them and provide customized solutions to their actual needs. Through long-

term customer-salesperson interactions, AS eventually develops into CLS. Therefore, this 

study posits that AS has a positive influence on CLS: 

 

H1: Adaptive selling is positively related to customer loyalty to the salesperson. 

 

4.3.2 The Effects of EI on CLS 

Mayer and Salovey (1997 p. 10) define EI as “the ability to perceive accurately, 

appraise, and express emotion; the ability to access and/or generate feelings when they 

facilitate thought; the ability to understand emotion and emotional knowledge; and the 

ability to regulate emotions to promote emotional and intellectual growth.” EI 

encompasses four abilities: perceive emotion, understand emotion, manage emotion, and 

use emotion to facilitate thought (Mayer, Salovey, and Caruso 2004). EI helps 

salespeople to perceive, interpret, and react to their own and their customers’ emotions, 

which eventually leads to greater customer satisfaction (Kidwell et al. 2011; Martin et al. 

2008; Mueller and Curhan 2006) and then enhances CLS.  

Meta-analytic studies show that EI has a positive influence on sales outcomes 

(Joseph and Newman 2010; Van Rooy and Viswesvaran 2004). EI not only improves the 

quality of interaction between people (Lopes, Salovey, and Straus 2003) but also 

enhances the customer-salesperson relationship (Kidwell et al. 2011). Emotionally 

intelligent salespeople perceive customers’ emotions and understand why customers’ 

emotions change. Salespeople also use and regulate their own emotions in order to 
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conduct their professional services. As a result, customers will appreciate the customized 

attitudes, be satisfied with the products/services offered, and eventually become loyal to 

the salesperson. In summary, emotionally intelligent salespeople can regulate their 

emotions and facilitate thoughts/strategies in order to ascertain customers’ needs, 

facilitate sales interactions, and increase CLS. 

In the aforementioned studies, EI is traditionally considered to have a positive 

influence on favorable sales outcomes. However, some studies have found that EI has a 

negative impact on sales outcomes. Porath and Bateman (2006) find that emotion control 

negatively predicts sales performance. Brown, Westbrook, and Challagalla (2005) also 

indicate that self-control (controlling emotions and behaviors) has a direct negative 

impact on sales performance. These findings imply that EI may have a negative influence 

on favorable sales outcomes.  

The negative effect of EI on CLS may be explained using the following theories. 

First, based on contagion and emotional labor theories, Hennig-Thurau et al. (2006) find 

that customer loyalty is mainly driven by the authenticity of the emotional labor rather 

than the extent of the employee smiling. Salespeople have to display certain emotions in 

order to achieve the organization goal; thus, they suppress their own emotions and smile 

to increase salesperson-customer rapport. However, smiles and polite attitudes may 

neither solve customers’ problems nor change customers’ emotions. In particular, when 

customers sense “fake” or “disingenuous” emotions, they may lose their trust in 

salespeople, not to mention loyalty. Therefore, emotionally intelligent salespeople lose 

CLS because they lack authenticity, not because they do not smile enough. 
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Second, suppressed emotions may reduce work performance (Grandey 2000; 

Gross 1998). In their interaction with different customers, salespeople cannot vent their 

anger by yelling or shouting, but are likely to respond using professional behavior 

(expressing no emotions or fake emotions). This emotion suppression violates the 

salespeople’s actual feelings, so they either mask their true emotions or engage in passive 

resistance. When customers detect the “fake” emotions or surface acting (Ekman and 

Friesen 1969; Grandey 2000), they feel deceived by the salespeople. How can customers 

be loyal to false salespeople? 

Third, emotion regulation may deplete regulatory resources and then reduce work 

performance (Beal, Weiss, and Barros 2005). Mayer and Salovey (1997 p. 14) define 

emotion regulation as the “conscious regulation of emotions to enhance emotional and 

intellectual growth.” In other words, when salespeople perceive that their emotions may 

impair sales, they have to decide how to manage these negative emotions. This process 

requires much of the salesperson’s regulatory resources, such as attention. When 

emotionally intelligent salespeople frequently regulate emotions to deal with various 

customers, they may be overwhelmed because they are using up their regulatory 

resources (resulting in a loss of attention). Overwhelmed salespeople decrease 

communication with customers and lose CLS. 

Further, EI implies that salespeople have abilities, but it is not necessary that they 

will apply these abilities to sales (Kidwell et al. 2011). Researchers traditionally accept 

that EI positively affects favorable outcomes, while some studies provide empirical 

results or theories to explain the potential negative influences of EI. As it will be shown 
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later, different dimensions of EI may have different influences on favorable outcomes 

(Day and Carroll 2004; Kidwell et al. 2011; Lyons and Schneider 2005; Van Rooy and 

Viswesvaran 2004). Therefore, in order to clarify the controversial influence of EI, this 

study investigates the double-edged effects of EI dimensions on CLS and on the AS-CLS 

relationship. 

4.3.3 The Effects of the Four Dimensions of EI on CLS 

According to the aforementioned definitions, EI includes four abilities: emotion 

perception, understanding, use, and regulation. Mayer, Salovey, and Caruso (2000) posit 

that the four EI abilities are discrete. For example, salespeople can perceive their own 

anger but may neither know what made them angry nor be able to suppress their 

emotions in order to achieve sales. Moreover, salespeople know that they have to regulate 

their emotions and are polite to customers but they may not appraise customers’ 

emotions. Thus, EI abilities may work separately and have different impacts of different 

directions and magnitudes on CLS. 

Empirical and meta-analytic studies find that different dimensions of EI have 

significantly different impacts on job performance (Day and Carroll 2004; Kidwell et al. 

2011; Lyons and Schneider 2005; Van Rooy and Viswesvaran 2004). Meta-analytic 

studies also show that perception and appraisal of emotions have a lower correlation with 

job performance than emotion regulation (Joseph and Newman 2010; Van Rooy and 

Viswesvaran 2004). These results indicate that EI dimensions may have their own 

impacts of varying magnitudes on CLS. Therefore, in order to analyze the influences of 

EI dimensions on CLS, this study follows Wong and Law’s (2002) four EI dimensions: 



 

100 

(1) self-emotions appraisal, (2) others-emotions appraisal, (3) use of emotion, and (4) 

regulation of emotion. 

The first dimension, self-emotions appraisal, includes perception, appraisal, and 

understanding of one’s own emotions. Salespeople with a strong ability for self-emotions 

appraisal can perceive change in their emotions, know the reasons for the change in 

emotion, and predict its possible results. Salespeople adjust and regulate their emotions in 

order to achieve sales and perform professional behaviors, which eventually increase 

CLS. However, self-emotions appraisal may impair CLS because salespeople deplete 

their regulatory resources, or do not apply the appraisal information to sales and deliver 

positive emotions to customers. From this perspective, self-emotions appraisal has a 

negative impact on CLS. This leads to the following hypothesis: 

 

H2a: Self-emotions appraisal is positively related to customer loyalty to the 

salesperson. 

H2b: Self-emotions appraisal is negatively related to customer loyalty to the 

salesperson. 

 

The second dimension, others-emotions appraisal, includes perception, appraisal, 

and understanding of others’ emotions. Salespeople having the ability for others-

emotions appraisal can recognize the change in customer emotion, understand the reasons 

for the change, and foresee the potential results. Once salespeople understand customers’ 

emotions and why they possess these emotions, salespeople adopt appropriate strategies 
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or procedures to assuage customers’ anxiety or confusion, provide solutions to meet 

customers’ needs, and increase CLS. However, from another perspective, salespeople 

may use up their regulatory resources, or appraise customers’ emotions but do nothing to 

respond to them. In such situations, others-emotion appraisal decreases CLS because 

customers express their emotions but do not receive any helpful feedback or solution. 

This leads to the following hypotheses: 

 

H3a: Others-emotions appraisal is positively related to customer loyalty to the 

salesperson. 

H3b: Others-emotions appraisal is negatively related to customer loyalty to the 

salesperson. 

 

The third dimension, use of emotion, is the ability to motivate and encourage 

oneself to achieve sales. Salespeople having a high level of ability to use emotion can 

direct their emotions toward achieving sales or satisfying customers’ demands. If 

customers have unreasonable requests or vent their negative emotions on the salespeople, 

the salespeople will suppress their own emotions and motivate themselves to be polite 

using professional selling behaviors. In this scenario, CLS increases because of the good 

emotional contagion or salespeople’s professional behaviors. However, it may deplete the 

salespeople’s regulatory resources, such as attention, to respond frequently to negative 

emotions with positive ones. Then, salespeople may have no resources to motivate 

themselves to increase CLS. The use of emotion may destroy CLS when the salespeople 
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vent their accumulated suppressed emotions. In particular, use of emotion may impair 

CLS when customers feel deceived because of the salespeople’s “fake” emotions or 

surface acting. This leads to the following hypotheses: 

 

H4a: Use of emotion is positively related to customer loyalty to the salesperson. 

H4b: Use of emotion is negatively related to customer loyalty to the salesperson. 

 

The fourth dimension, regulation of emotion, is the ability to control one’s own 

emotions in order to achieve sales. When interacting with various customers, salespeople 

with the ability of emotion regulation can control their own emotions in order to achieve 

sales or satisfy customers’ demands. CLS increases because the salespeople do not 

transfer negative emotions to customers and display professional selling behaviors. 

However, as mentioned previously, frequently regulating emotions may deplete the 

salespeople’s regulatory resources and reduce CLS. Customers may only see 

salespeople’s impassive “masks” (no smile or anger during interactions). Then, CLS 

decreases because customers are not loyal to a machine. In addition, emotion regulation 

may result in lower CLS because customers feel betrayed when they perceive the 

salesperson’s “fake” emotions or surface acting. This leads to following hypotheses. 

 

H5a: Regulation of emotion is positively related to customer loyalty to the 

salesperson. 

H5b: Regulation of emotion is negatively related to customer loyalty to the 

salesperson. 
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4.3.4 The Moderator Effects of the Four Dimensions of EI on the AS-CLS Relationship 

Salespeople’s capabilities, such as EI and other skills, may enhance the positive 

influences of AS on sales outcomes (Weitz, Sujan, and Sujan 1986). Williams and Spiro 

(1985) also indicate that AS is insufficient unless salespeople can pinpoint the precise 

elements of customers’ behavior that must be adapted in the sales interaction. EI is an 

important interpersonal skill that allows salespeople to perceive, interpret, and react to 

their own and their customers’ emotions. Because of the facilitation of EI, salespeople 

work more effectively and efficiently in adapting selling messages/behaviors in order to 

increase CLS. Thus, EI enhances the positive influence of AS on CLS by allowing 

salespeople to perceive customers’ circumstances, react to customers’ needs, and 

establish effective communication.  

The EI moderator effects are different from EI’s direct influences on CLS because 

the moderator effects focus on whether the EI dimensions provide situations that enhance 

the AS-CLS relationship. Self-emotions appraisal, others-emotions appraisal, emotion 

use, and emotion regulation create four discrete but helpful situations in the AS-CLS 

relationship. Hence, all four dimensions of EI may strengthen the AS-CLS relationship in 

different magnitudes. This leads to the following hypotheses: 

 

H6: Self-emotions appraisal moderates the positive impact of adaptive selling on 

customer loyalty to the salesperson. This impact is stronger at higher levels 

of self-emotions appraisal. 
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H7: Others-emotions appraisal moderates the positive impact of adaptive selling 

on customer loyalty to the salesperson. This impact is stronger at higher 

levels of others-emotions appraisal. 

H8: Use of emotion moderates the positive impact of adaptive selling on customer 

loyalty to the salesperson. This impact is stronger at higher levels of use of 

emotion. 

H9: Regulation of emotion moderates the positive impact of adaptive selling on 

customer loyalty to the salesperson. This impact is stronger at higher levels 

of regulation of emotion. 

 

4.3.5 Control Variables 

Research indicates that customer satisfaction (Lam et al. 2004; Reynolds and 

Arnold 2000) and customer value (Lam et al. 2004; Palmatier, Scheer, and Steenkamp 

2007) have positive effects on CLS. When customers are satisfied with salespeople’s 

products or perceive high customer value, customers are likely to repurchase products 

from the same salespeople and CLS will increase in the long run. Therefore, customer 

satisfaction and customer value are included across the models as control variables. 

4.4 Methodology 

4.4.1 Measures 

This study used eight constructs (including the four EI dimensions) with existing 

measures. EI is measured using salespeople’s self-emotions appraisal, others-emotions 

appraisal, use of emotion, and regulation of emotion. The remaining four measures are 
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responses by customers. Using dyadic data, this study clearly examines the effects of 

salespeople’s EI on customers’ various perceptions. All constructs were measured on a 

seven-point Likert-type scale (1: Very strongly disagree to 7: Very strongly agree). 

For CLS, six items have been taken from Palmatier, Scheer, and Steenkamp 

(2007); for example, “I feel greater loyalty toward my salesperson than to this rep firm.” 

Two new items were added for measuring CLS: “My salesperson makes me feel special” 

and “I am loyal to my salesperson.” Thus, eight items are used for measuring the CLS 

construct.  

The three customer value items have also been taken from Palmatier, Scheer, and 

Steenkamp (2007); for example, “This rep firm’s prices are reasonable considering the 

value I receive.” These items measure the perceived value derived from the difference 

between customers’ perceived costs and benefits. 

The two customer satisfaction items have been taken from Aherne, Jelinek, and 

Jones (2007). These two items directly question customers regarding their satisfaction 

with a particular firm and its salespeople; for example, “Overall, I am extremely satisfied 

with this firm.” 

The 15 emotional intelligence items have been taken from Wong and Law (2002). 

This study employs the four dimensions of EI: self-emotions appraisal (3 items), others-

emotions appraisal (4 items), use of emotions (4 items), and regulation of emotion (4 

items). 

The three adaptive selling items have been derived from Robinson et al. (2002). 

Because the scale was designed to be responded to by salespeople, the terms for customer 
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response were changed in this study and the sentences in the three items were restated on 

the basis of the contexts of the original scales: “My salesperson designed his/her sales 

presentation to respond to my specific needs”; “My salesperson effectively modified 

his/her sales presentation to my needs”; and “My salesperson recognizes the strengths 

and weaknesses of his/her products or services.” The details of constructs, measures, 

reliabilities, and item loadings are presented in Appendix D.  

4.4.2 Data Sources 

This study uses dyadic data from customers (150) matched with salespeople (25) 

who work for a large financial institution in Chile. Every salesperson is matched with six 

customers, who are randomly selected and surveyed. Among the 150 customers, there are 

70 males (47%), 67 females (45%), and 12 missing gender responses (8%). The 

customers are aged from 15 to 70 and the mean age is 41. Among the 25 salespeople, 

there are 11 males (44%), 12 females (48%), and 2 missing gender responses (8%). The 

salespeople are aged from 20 to 42 and the mean age is 34. Their sales experience is 

diverse, from 1 to 18 years, and the mean length of experience is 5.4 years. After cleaning 

the data, responses from 143 customers and 25 salespeople were employed to test the 

eleven hypotheses across the five models in this study. 

According to the demographics of the customers and salespeople, the samples are 

diverse in age and even in gender. Financial institutions mainly provide financial services 

such as monetary transactions or finance advising, which are different from commercial 

products. Financial services focus on providing appropriate financial plans according to 

customers’ situations and needs. One plan may benefit people having low financial 
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leverage, while damaging those with high leverage. In addition, the characteristics of 

financial services require more communication and interaction between salespeople and 

their customers than transactional services. Therefore, the samples are adequate for 

exploring the relationships among EI, AS, and CLS. 

4.4.3 Hierarchical Linear Modeling 

Multi-level data are very common in social research; however, usual analyses 

cannot reflect the characteristics of data and may result in deviated findings. For 

example, multiple linear regression and structural equation modeling cannot analyze 

multi-level data because they can only analyze data at a single level, while multi-level 

data have different sample numbers at different levels. If researchers disaggregate high-

level data to low-level data, samples will be dependent and the information of the high-

level data will be lost. If researchers aggregate low-level data to high-level data, the 

information of the low-level data will be lost and results may be heavily distorted. 

Hierarchical linear modeling (HLM) overcomes these disadvantages, analyzes the 

variances in multiple levels, and presents cross-level interactions. In this study, data is 

analyzed using HLM because each salesperson serviced six randomly selected customers. 

In addition, HLM can explain the variances in different levels and present the cross-level 

interactions.  

This study applies HLM software (version 6.08) in order to analyze the two-level 

data: the first level is from the customers and the second level is from the salesperson. 

Before using HLM, the intraclass correlation coefficient (ICC) is used to examine 

whether the total variance explained by the second level is sufficient to adopt the HLM 
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approach. A base model is employed, which uses CLS as a dependent variable at the 

customer level, and except intercept, no other variables are included in both levels. The 

results indicate that 18% of total variance of CLS (level 1 and level 2) can be explained 

by salesperson factors (level 2). In addition, the results of the base model indicate that 

salespeople make significant CLS [Chi-square (24, N = 143) = 54.8, p < .00]. Therefore, 

salesperson level is used to explain the variance of CLS at customer level. Figure 8 

presents the research model and hypotheses. 

This study employs five models and tests hypotheses across these models. Model 

1 focuses on the influence of AS on CLS, which depends entirely on the customer level 

(level 1) and does not include any construct from the salesperson level (level 2). Based on 

model 1, the four dimensions of EI (self-emotions appraisal, others-emotions appraisal, 

use of emotion, regulation of emotion) are included in models 2 to 5 respectively. By 

discussing the four abilities of EI in separate models, colinearity is avoided, which may 

distort the influence of highly correlated constructs. Moreover, the influences of the four 

constructs of EI can be compared across models. Therefore, model 2 is based on model 1 

and includes self-emotions appraisal at the salesperson level. This model focuses on (1) 

the influences of self-emotions appraisal on CLS and (2) the moderator effect of self-

emotions appraisal on the AS-CLS relationship. Similar to model 2, model 3 includes 

others-emotions appraisal at the salesperson level, model 4 includes use of emotion, and 

model 5 includes regulation of emotion.  
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4.4.3.1 Model 1 (AS and CLS) 

In order to test the influence of AS on CLS, this study regresses CLS on the 

customer-level predictor variables: adaptive selling, customer satisfaction, and customer 

value. Specifically, AS is measured according to customers’ perception rather than 

salespeople’s perception. In addition, customer satisfaction and customer value are 

included as control variables. The equation of the customer level model is presented 

below. 

 

0 1 ( )ij j j ijLoy ASβ β= +  (Core variable)

2 3( ) ( )j ij j ij ijCS CV rβ β+ + +  (Control variables)
 
Where: 

Loyij is customer i’s loyalty to salesperson j,  

ASij is customer i’s perception of salesperson j’s adaptive selling,  

CSij is customer i’s satisfaction with salesperson j,  

CVij is customer i’s value under the salesperson j, and 

rij is an error term. 

 

4.4.3.2 Model 2 (Self-emotions Appraisal) 

Based on model 1 at the customer level (level 1), this study extends to the 

salesperson level (level 2) and combines the two levels into model 2. In order to test the 

influences of self-emotions appraisal on CLS, the interception parameter β0j in model 1 is 

set as the dependent variable and self-emotions appraisal as an independent variable. 
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Similarly, in order to examine the moderator effect of self-emotions appraisal on the AS-

CLS relationship, parameter β1j in model 1 is regressed on self-emotions appraisal. The 

salesperson level includes the following four equations. 

0 00 01 0( )j j jSEA uβ γ γ= + +  (Core variables)

1 10 11 1( )j j jSEA uβ γ γ= + +   

2 20 2j juβ γ= +  (Control variables)

3 30 3j juβ γ= +   
 
Where: 

SEAj represents salesperson j’s self-emotions appraisal, and 

u0j, u1j, u2j, and u3j are error terms.  

 

In the calculation process, u1j, u2j, and u3j are set to 0 in order to simplify the 

analysis so the variance from the salesperson level is Var(u0j) (Raudenbush and Bryk 

2002). Therefore, the total variance of CLS is the sum of Var(rij) from the customer level 

and Var(u0j) from the salesperson level. After combining the equations in model 1 with 

the abovementioned four equations, model 2 can be expressed by the following equation. 

The impact of self-emotions appraisal on CLS can be observed from γ01. The moderator 

effects of self-emotions appraisal on the AS-CLS relationship can be observed from γ11. 

 

00 01 0( )ij j jLoy SEA uγ γ= + +  

10 11 20 30( ) ( )( ) ( ) ( )ij ij j ij ij ijAS AS SEA CS CV rγ γ γ γ+ + + + + . 
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Following the procedures in model 2, models 3 to 5 are two-level models that 

examine the influences of the other three EI dimensions on CLS and the AS-CLS 

relationship. The only difference from model 2 is that self-emotions appraisal is replaced 

by others-emotions appraisal (model 3), use of emotion (model 4), and regulation of 

emotion (model 5) respectively. The equations of models 3 to 5 are presented in 

Appendix E. 

4.4.3.3 Cross-model Comparison 

Comparing the variance changes in the different models (models 2 to 5), this 

study indicates the different explanation levels of all models. First, the intraclass 

correlation coefficient (ICC) presenting the CLS variance due to the salesperson can be 

calculated by Var(u0j) / [Var(rij)+Var(u0j)]. Second, by calculating the reduction of 

variance from the base model (.834) to the examined model [Var(rij)] at the customer 

level, the proportion reduction in variance ([.834-Var(rij)]/.834) indicates that the portion 

of CLS variance among customers can be explained by the examined model. Third, the 

proportion reduction in variance at the salesperson level ([.186-Var(u0j)]/.186) indicates 

that the portion of CLS variance among salespeople can also be explained under the 

examined model. The only difference among models 2 to 5 is the dimension of EI. 

Therefore, when comparing the proportion reduction in variance, different explanation 

levels of the four EI dimensions are verified in this study. 
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4.5 Results 

4.5.1 Measures 

The construct reliability was measured using Cronbach’s alpha, composite 

reliability, and average variance extracted (AVE). In the eight constructs, two items were 

deleted in order to improve construct reliability; the details are provided in Table 30. All 

Cronbach’s alphas of the eight constructs are greater than .7; the lowest is .72 (customer 

value) and the highest is .93 (use of emotion). The composite reliabilities are all above .8; 

the lowest is .84 (customer value) and the highest is .96 (use of emotion). The range of 

AVEs is from .45 (CLS) to .93 (use of emotion). According to the three indexes, the eight 

constructs have qualified reliability validation. 

Although there are not many significant correlation coefficients in the correlation 

matrix, it reveals some important information. First, CLS is significantly positively 

correlated with AS, customer value, and satisfaction, and this result supports hypothesis 

1. Second, the four dimensions of EI have positive correlations with each other (from 

.205 to .857). Third, the correlations between CLS and the four dimensions of EI are 

mixed (from -.36 to .176). Therefore, dividing the four EI dimensions into separated 

models helps researchers to understand their unique functions. 

4.5.2 The Influence of AS on CLS 

In model 1, which focuses on the customer level, CLS is the dependent variable, 

and AS, customer value, and satisfaction are independent variables. The results (Table 

31) indicate that AS has a positive influence on CLS (coefficient .39, p < .01 in model 1 

and .71, p < .05 in model 3); thus, hypothesis 1 is supported. Moreover, customer
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Table 30 Correlation Matrix and Summary Statistics 
 

Constructs 1 2 3 4 5 6 7 8 

1 Customer loyalty 
to the salesperson .82/.86/.45        

2 Adaptive selling .778a .81/.89/.72       

3 Self-emotions 
appraisal .176 .143 .80/.88/.71      

4 Others-emotions 
appraisal -.268 -.057 .438b .83/.87/.63     

5 Use of emotion -.360c -.188 .205 .321 .93/.96/.93    

6 Regulation of 
emotion  -.273 -.171 .391c .345c .857a .88/.91/.74   

7 Customer value .464b .542a -.050 -.354c .017 .021 .72/.84/.64  

8 Customer 
satisfaction .627a .536a -.232 -.499b -.195 -.372c .593a .79/.91/.83 

Number of items 8 3 3 4 2 4 3 2 

Mean 4.71 4.77 6.23 5.27 6.56 6.38 4.78 4.67 

Standard deviation 1.01 1.14 .66 1.00 .56 .65 1.01 1.19 
a p < .01; b p < .05; c p< .10 
Notes: Reliabilities are shown on the diagonal, Cronbachs Alpha/ Composite Reliability/AVE. 
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Table 31 Model Comparison and Effects 
 

Hypotheses Relationships Model  
1 

Model  
2 

Model  
3 

Model  
4 

Model  
5 

Support 
(Estimated 

Result) 

H1 Adaptive selling  Customer loyalty to the salesperson .39a .03 .71b -.75 -.94 Yes (+) 

H2a, H2b Self-emotions appraisal  Customer loyalty to the salesperson − -.11 − − − No (+/-) 

H3a, H3b Others-emotions appraisal  Customer loyalty to the salesperson − − .23 − − No (+/-) 

H4a, H4b Use of emotion  Customer loyalty to the salesperson − − − -1.10b − Yes (-) 

H5a, H5b Regulation of emotion  Customer loyalty to the salesperson − − − − -1.14a Yes (-) 

H6 Adaptive selling ×  Self-emotions appraisal  Customer loyalty to the 
salesperson  − .06 − − − No (+) 

H7 Adaptive selling ×  Others-emotions appraisal  Customer loyalty to the 
salesperson − − -.06 − − No (+) 

H8 Adaptive selling ×  Use of emotion  Customer loyalty to the 
salesperson − − − .17b − Yes (+) 

H9 Adaptive selling ×  Regulation of emotion  Customer loyalty to the 
salesperson − − − − .21b Yes (+) 

 Customer value  Customer loyalty to the salesperson .06 .05 .06 .05 .04  

 Customer satisfaction  Customer loyalty to the salesperson .21a .24a .20a .22b .24b  

 Intraclass correlation coefficient (ICC) 
Base model: .182  .009 .011 .015 .036  

 Proportion reduction in variance –customer level 
(Variance) Base model .834  26% 

(.615) 
26% 

(.617) 
28% 

(.595) 
29% 

(.588)  

 Proportion reduction in variance –salesperson level 
(Variance) Base model: .186  97% 

(.006) 
96% 

(.007) 
95% 

(.009) 
88% 

(.022)  
a p < .01; b p < .05 
Notes: + = positive influence; - = negative influence 
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satisfaction also significantly (p < .05) positively influences CLS [coefficient .21 (p = 

.003), .24 (p = .001), .20 (p = .006), .22 (p = .039), and .24 (p = .038) in models 1 to 5 

respectively]; however, the influence of customer value is not significant. 

4.5.3 The Effects of the Four Dimensions of EI on CLS and the AS-CLS Relationship 

Models 2 and 3 examine the effects of self-emotions appraisal and others-

emotions appraisal respectively. With regard to their direct influences on CLS, the results 

reveal that they are not significantly related to CL; thus, hypotheses 2a, 2b (γ01 = -.11, p = 

.81), 3a, and 3b (γ01 = .23, p = .46) are not supported. These perception and appraisal 

abilities are important in EI; however, customers may not be influenced without good 

emotional contagion, expression, or selling actions. Therefore, self-emotions appraisal 

and others-emotions appraisal create facilitative situations, which should positively 

moderate the AS-CLS relationship. Surprisingly, the results of the moderator effects are 

not significant in models 2 (γ11 = .06, p = .55) and 3 (γ11 = -.06, p = .34); thus, hypotheses 

6 and 7 are not supported.  

Models 4 and 5 focus on the influences of use and regulation of emotions 

respectively. With regard to direct influences, the double-edged effects of use and 

regulation of emotions are indicated and hypotheses 4a, 4b, 5a, and 5b are proposed. In 

model 4, the coefficient of use of emotion on CLS is -1.1 (p < .05) and in model 5, that of 

regulation of emotion is -1.14 (p < .01). Thus, use and regulation of emotions negatively 

influence CLS, and hypotheses 4b and 5b are supported. With regard to the moderator 

effects, the coefficient of AS × Use of emotion is .17 (p < .05) in model 4 and that of AS 

× Regulation of emotion is .21 (p < .05) in model 5. These results indicate that use and 
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regulation of emotions strengthen the positive AS-CLS relationship; thus, hypotheses 8 

and 9 are supported.  

4.5.4 Cross-model Analysis 

The intraclass correlation coefficient (ICC) of the base model is .18, which 

implies that 18% of the total variance of CLS is from salesperson factors. Comparing the 

ICCs of models 2 to 5 (.009, .011, .015 and .036 respectively) with that of the base 

model, it is found that the four models significantly reduced the ICC. In particular, the 

smallest ICC, .9% in model 2, indicated that less than 1% of total CLS variance is from 

the salesperson level. In other words, model 2 reduced the percentage of CLS variance 

from the salesperson level by 17% (18%–1%). The reduction implies that self-emotions 

appraisal contributes to reducing CLS variance at the salesperson level, although it is not 

significant in affecting CLS or in moderating the AS-CLS relationship. Similarly, model 

3 (others-emotions appraisal) reduces CLS variance by .169 (.18–.011) but others-

emotions appraisal is not significant in influencing CLS or in moderating the AS-CLS 

relationship. Model 5 (regulation of emotion) has the largest ICC at .036. 

This study also discusses the proportion reduction in variance at the customer and 

salesperson levels respectively. At the customer level, variance from the base model is 

.834, and when AS, customer value, customer satisfaction, and self-emotions appraisal 

are included, the variance is reduced to .615 in model 2. Similarly, the variance is .617 in 

model 3 (others-emotions appraisal), .595 in model 4 (use of emotion), and .588 in model 

5 (regulation of emotion). The proportional reductions in variance at the customer level 

across models 2 to 5 are 26%, 26%, 28%, and 29% respectively. This implies that 
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regulation of emotion contributed to reducing the CLS variance among customers (29%) 

more than self-emotions appraisal (26%) and others-emotions appraisal (26%) did.  

At the salesperson level, variance from the base model is .186, and the variances 

of models 2 to 5 are .006, .007, .009, and .022 respectively. The proportional reduction in 

variance at the salesperson level is compared across models 2 to 5 (97%, 96%, 95%, and 

88% respectively). The results indicate that although the four EI dimensions contribute to 

reducing the CLS variance at the salesperson level, regulation of emotion makes less of a 

contribution than the other three factors do. 

4.6 Discussion 

4.6.1 Conclusions 

By relying on customer perception, this study clarifies the relationship between 

AS and CLS. Chakrabarty, Brown, and Widing (2010) find that AS is positively related 

to a long-term customer-salesperson relationship. This long-term relationship is measured 

using a broad definition that is based on the salesperson’s perception, which may not 

completely reflect that of the customer. For example, salespeople may believe that when 

they engage in AS behaviors, CLS must increase. Thus, there is a discrepancy between 

the perceptions of the salesperson and customer. Based on customer responses, this study 

shows that AS has a positive influence on CLS. If salespeople listen to their customers, 

provide solutions that meet customers’ needs, and adjust selling behaviors, customers 

will trust in and become loyal to the salespeople in the long run.  

This study is the first to address the double-edged effects of EI on the AS-CLS 

relationship. By discussing the four dimensions of EI, this study examines their direct 
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effects on CLS and their moderator effects on the AS-CLS relationship. With regard to 

the influences of the four dimensions of EI on CLS, this study finds that self-emotions 

appraisal and others-emotions appraisal do not directly influence CLS. This study 

speculates that salespeople who perceive and understand their own emotions may not use 

or regulate their emotions when serving customers. Similarly, salespeople who perceive 

and understand customers’ emotions may not apply the information to adjusting selling 

behaviors. Self-emotions appraisal and others-emotions appraisal may influence the use 

and regulation of emotions (Joseph and Newman 2010) rather than impact CLS directly.  

Most studies find that the use and regulation of emotions have positive influences 

on favorable outcomes, while some indicate the potential negative influences. This study 

finds that the use and regulation of emotions have negative influences on CLS; these 

results support the findings of Hennig-Thurau et al. (2006). Authenticity of emotion use 

and regulation increases CLS because CLS emphasizes long-term interactions, while 

surface acting or fake emotions result in feelings of deception among customers. Emotion 

suppression has a similar negative impact on CLS because customers will discover that 

the salespeople’s passion is not genuine in the long run. When salespeople suppress their 

emotions, they may also engage in passive resistance toward their work, which may 

reduce customer satisfaction, in addition to trust and loyalty. Moreover, attentional 

resources will be depleted by long-term intense interactions; thus, the conscious use or 

regulation of emotions may not increase CLS, but instead overwhelm salespeople. 

The moderator effects of the four EI dimensions on the AS-CLS relationship are 

simpler than their direct effects on CLS. This study estimates all positive moderator 
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effects because the four dimensions provide AS-facilitative situations. For example, 

salespeople can engage in AS behaviors more effectively and efficiently if they perceive 

customers’ emotions. When salespeople perceive negative emotions, they motivate 

themselves to have positive interactions with customers. The results of this study indicate 

that the use and regulation of emotions do have positive moderator effects, while self-

emotions appraisal and others-emotions appraisal do not present significant moderator 

effects.  

The ability to appraise one’s own and others’ emotions should help salespeople to 

understand a change in customers’ emotions and predict customers’ changing needs. 

These two abilities, which are unobservable by customers, should enhance the AS-CLS 

relationship. However, in this study, it is found that self-emotions appraisal and others-

emotions appraisal have no significant moderator effects on the AS-CLS relationship. 

The results do not support Kidwell, McFarland, and Avila’s (2007) result that the ability 

to perceive emotions moderates the AS-performance relationship. The reason may be that 

performance in their study is evaluated by salespeople and their supervisors, while this 

study examines customers’ perceptions. Although there is no theory to explain these non-

significant results, potential rationales could be explored in future research. 

Which EI dimension is most important in influencing CLS? Comparing the 

proportional reduction in variance at the customer level, this study finds the reduction of 

model 5 (29%) is higher than that of the other models. Although all four EI dimensions 

contribute to the reduction of CLS variance among customers, regulation of emotion 

contributes more than the other factors for customers. From the customers’ viewpoint, 
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salespeople’s emotion regulation is easier to observe and influences CLS. Similarly, this 

study finds that model 2 has the highest proportional reduction (97%) in variance at the 

salesperson level. This implies that self-emotions appraisal contributes to the reduction of 

CLS variance more than the other factors for salespeople. In salesperson level, self-

emotions appraisal is more important than the other EI dimensions in increasing CLS.  

4.6.2 Limitations 

There are several limitations of this study. First, this study uses a sample from a 

financial institute, the jobs in which are a form of high-emotion labor. Joseph and 

Newman (2010) find that people in low-emotion jobs, such as factory operators or 

guards, have significantly lower job performance than those in high-emotion jobs. Thus, 

a sample of low-emotion workers who require less interaction with customers may not 

have the same results for CLS and the AS-CLS relationship. Therefore, the findings may 

not be the same across different job types. 

Second, some constructs have a socially desirable response (SDR); thus, self-

reported surveys may generate higher or lower results than reality (Joseph and Newman 

2010). When answering self-reported measures, respondents will filter the measures 

through self-concept and social motives (Mayer, Salovey, and Caruso 2000). For 

example, a salesperson may show high EI in a self-reported survey in order to indicate 

that he or she is more capable than others are. Therefore, different data sources (dyadic 

data) or SDR measures may reduce socially desirable responses. 

Third, this study employs HLM. The CLS of customer i to salesperson j can be 

conceived as a unique outcome in a specific situation or time. Six customer responses for 
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salesperson j can be assumed to be six different repeated measures in different situations 

and times. Therefore, an unbalanced survey may result in greater variances.  

Fourth, this study does not consider salespeople’s knowledge, cognitive ability, or 

personality, which may interact strongly with EI and impact the results. Meta-analytic 

studies (Joseph and Newman 2010; Van Rooy and Viswesvaran 2004) prove that EI is 

highly related to cognitive ability and the big-five personality. These findings indicate 

that some other important constructs must be considered in order to gain a comprehensive 

understanding of what influences CLS and how salespeople can improve CLS. 

4.6.3 Further Research 

Based on the results of this study, many future research directions can be 

indicated.  

1. Future studies may use different samples (e.g., low-emotion labor) to achieve 

generalization or explore different findings. Moreover, researchers may identify what 

customer loyalty means for different job types.  

2. Van Rooy and Viswesvaran (2004) find that different scales of EI have different levels 

of predictive validity for sales performance. Therefore, future studies may use various 

scales to measure EI (e.g., emotional quotient inventory (EQ-i) from Bar-On 1997; 

emotional intelligence scale (EIS) from Schutte et al. 1998; multifactor emotional 

intelligence scale (MEIS) from Mayer and Salovey 1997). In this manner, researchers 

may obtain alternative EI measures. Both cross-sampling and cross-measuring may 

help in the generalization of the study. 

3. One of the interesting findings of this study is the double-edged effects of EI. Former 



 

122 

studies have not seriously considered the negative influence of EI. Future research 

could explore methods to manage the double-edged effects of EI rather than focus on 

one effect.  

4. In this study, it is found that self-emotions appraisal and others-emotions appraisal do 

not have significant influences on CLS or on the AS-CLS relationship. The results 

violate theory; however, occasionally this can be observed in the real world. It will be 

very interesting to explore the rationale for this in future research.  

5. Health studies have proven that EI can reduce work stress. Therefore, future studies 

may consider the moderator effect of EI on the moderator effect of work overload on 

the AS-CLS relationship. Here, EI directly reduces the negative moderator effect of 

work overload, namely, a new model with three-way interaction (AS-EI-work 

overload) can be analyzed.  

6. Future research on modeling must extend the existing two-level model (customer and 

salesperson) to a third level by adding sales managers or organizations. This would 

permit sales managers’ influences to be clearly identified. 

7. Future research could include salespeople’s knowledge, cognitive ability, and 

personality, which are highly related to EI. For example, future research could 

consider whether personality determines salespeople’s attitudes toward EI or whether 

cognitive ability predicts EI. A comprehensive model can contribute more to the 

theoretical and managerial implications. 

The objective of this study was to determine how EI affects CLS and the AS-CLS 

relationship. Thus, the main concept for future research can be a focus on how to 
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manipulate EI in order to directly or indirectly increase CLS. This is not easy because of 

the double-edged effects and complex relationships (direct influence, moderator effects, 

and three-way interaction). In particular, future research that would consider the 

discretion or integration of the four dimensions of EI would be very interesting. 

4.6.4 Theoretical Implications 

This study has many theoretical implications. First, this study bridges the gaps 

among EI, AS, and CLS. For example, it indicates how AS behaviors affects CLS (the 

core of the salesperson-customer relationship), which is different from broader customer 

relationships in former studies. EI has never been studied with AS and CLS in the same 

model. By bridging these gaps, this study strongly contributes to the construct network in 

sales research. 

Second, this study builds a new model to explore the direct influences of EI on 

CLS, and its moderator effects on the AS-CLS relationship. Moreover, considering the 

double-edged effects of EI in different situations, this study not only creates a new 

theoretical model that considers previously ignored double-edged effects, but examines 

them through an empirical method using HLM. 

Third, the effects of the four dimensions of EI are examined individually, and the 

study explores the individual impacts of the four dimensions on CLS and the AS-CLS 

relationship. The integrated EI construct usually ignores the different magnitudes and 

directions of its dimensions. For example, emotionally intelligent salespeople can provide 

professional services without being affected by anger or excitement. However, they may 

be weak in understanding the reasons causing the emotion or appraising customers’ 
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emotions. If salespeople can perceive and understand a change in customer emotions, 

they may regulate and represent their own emotions with authenticity.  

The most important finding is that this study indicates that organizations may 

influence customer loyalty through their salespeople’s capability (EI). Therefore, earning 

customer loyalty is not just the salespeople’s mission; sales managers and the 

organization can contribute by exploring or developing salespeople’s EI (Dulewicz and 

Higgs 2004). 

4.6.5 Managerial Implications 

This study clearly indicates that AS and EI are required to increase CLS. Ingram 

(2005) identifies various approaches (e.g., role clarity) for various levels of sales leaders. 

However, sales managers need to determine a clear path for understanding the effects of 

these activities on their customers. This study clearly indicates the ways in which sales 

managers can effectively operate the variables to create an environment that helps 

salespeople to earn customer loyalty. In order to increase CLS, an organization can 

emphasize AS behaviors and rely on salespeople’s EI through hiring and training 

(Dulewicz and Higgs 2004). However, sales managers have to be aware of the double-

edged effects of EI. EI must be driven by passion or authenticity rather than utilitarianism 

because surface acting only creates adverse sentiments among customers (Hennig-Thurau 

et al. 2006). Specifically, emotional labor has to manage emotions to display rules 

required by the organization or job. Therefore, the key point will be the determination of 

how to market sales managers’ ideas to the sales force and increase salespeople’s passion 

for their tasks. 
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In the service industry, customer satisfaction is based on outcomes as well as 

processes. Earning customer trust and loyalty is a lengthy process. Therefore, a sales 

manager must develop a long-term growth plan that fosters salespeople’s EI and 

capabilities in order to create a quality long-term salesperson-customer relationship. 
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APPENDIX A 
 

KEY TERMS OF SOCIAL NETWORK ANALYSIS



 

127 

Betweenness The sum of all geodesics linking any two vertices that pass through the 
given vertex, the concept of centrality. 

 
Clique The maximum number of vertices that have all possible ties present among 

themselves. Every vertex links others in the same subgroup (pairwise matrix).  
 
Degree The number of vertices adjacent to a given vertex in a symmetric graph, a 

concept of centrality. 
 
Effective size The number of alters that an ego has, minus the average number of ties that 

each alter has to other alters. 
 
Efficiency The effective size divided by the number of alters in the ego network. The 

proportion of the ego’s ties to its neighborhood is non-redundant. 
 
Ego network The network formed by selecting a vertex, including all vertices that are 

connected to that vertex, and all the connections among the other vertices.  
 
Factor analysis Factor analysis is one approach to structural equivalence, which focuses 

on the similarity in the pattern of ties of each vertex with each other. Therefore, 
vertices with similar relationships with others (similar positions in the network) 
will be in the same factor. According to the matrix of Pearson correlations of rows 
(correlations between pairs of rows of the matrix), UCINET performs principal 
components analysis and generate eigenvalues, factor loadings, etc. 

 
Isolate There are two definitions: 1) a vertex with degree zero (no connection with 

others); 2) subgroups that have no connection to the largest group. 
 
Isolate from cliques Vertices that have no connection to any cliques. 
 
Overlap matrix of clique Information on the number of times each pair of vertices is in 

the same clique (co-membership). 
 
Similarity matrix An n-by-n similarity matrix representing the similarity among the 

rows/ columns between each pair of rows/columns as computed by the Pearson 
correlation approach. 

 
Structure holes The missing ties between some sets of vertices and others in a network 

by examining the position of each vertex in their neighborhood for the presence of 
structural holes. This study used effective size and efficiency to measure structure 
holes. 

 
Note: All definitions are adopted from Hanneman and Riddle (2005) or UCINET 

reference manual and some descriptions may be adjusted by the author.  
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APPENDIX B 
 

FORMULAS OF RANDOM-EFFECTS META-ANALYSIS
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CI Confidence interval of actual population 
correlation 

Let /2cα =1.645 for α =.05 

ρσ  Standard deviation of actual population 
correlation is the square root of the variance 
estimate. If the variance estimate is negative, the 
standard deviation will be 0.  

Sample correlation = Population correlation + 
Sampling error, r eρ= + ; 

( ) eVar rc Var Varρ= +  
“The sampling error variance across studies is just 

the average of the sampling error variances 
within study” (Hunter and Schmidt 2004 p. 87), 

( )e eVar Ave Var= , therefore 
( ) ( )eVar Var rc Ave Varρ = −  

( )eAve Var  Weighted average of corrected sampling 
error variance 

( )ei iVar Var ec=  Corrected sampling error variance 
( )iVar eo  Sampling error variance in uncorrected 
correlation 

r  Weighted average of uncorrected correlation 
Re ( )l r  “Reliability” of corrected correlation 

 
Note: All formulas are adopted from Hunter and Schmidt (2004) and some symbols or 

descriptions may have been adjusted by the author. 
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APPENDIX C 
 

STATISTICAL POWER IN RANDOM-EFFECTS META-ANALYSIS
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Note: All formulas are adopted from Hedges and Pigott (2001) and some symbols or 

descriptions may have been adjusted by the author. 
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APPENDIX D 
 

CONSTRUCTS AND MEASURES
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Constructs and Measures                                                                                         Item 
 Loading

Customer Loyalty to the Salesperson   
Source: Palmatier, Scheer, and Steenkamp (2007) 
Cronbachs Alpha= .82; Composite Reliability= .86; AVE= .45 

1. If my salesperson moved to a new firm with similar products, I would 
likely shift some of my purchases to this salesperson’s new rep firm. 

.65 

2. I would do less business with this rep firm in the next few years, if my 
salesperson changed. 

.74 

3. I would be less loyal to this rep firm, if my salesperson moved to a new 
firm. 

.48 

4. I feel greater loyalty toward my salesperson than to this rep firm. .53 
5. I would recommend this salesperson to my coworkers even if this 

salesperson changed firms. 
.53 

6. If this salesperson changed companies, I would recommend this 
salesperson to others in my company. 

.69 

7. My salesperson makes me feel “special.” (Added by the study) .85 
8. I am loyal to my salesperson. (Added by the study) .82 

  
Customer Satisfaction  

Source: Aherne, Jelinek, and Jones (2007) 
Cronbachs Alpha= .79; Composite Reliability= .91; AVE= .83 

 

1. Overall, I am extremely satisfied with this firm. .90 
2. Overall, I am extremely satisfied with this firm’s salespeople. .92 

  
Customer Value  

Source: Palmatier, Scheer, and Steenkamp (2007) 
Cronbachs Alpha= .72; Composite Reliability= .84; AVE= .64 

 

1. I would continue to do business with this rep firm, even if prices were 
increased somewhat. 

.68 

2. This rep firm’s prices are reasonable considering the value I receive. .89 
3. I feel that I am getting a good deal in my dealings with this rep firm. .82 

  
Adaptive Selling 

Source: Robinson et al. (2002) 
Cronbachs Alpha= .81; Composite Reliability= .89; AVE= .72 

 

1. My salesperson designed his/her sales presentation to respond to my 
specific needs. 

.85 

2. My salesperson effectively modifies his/her sales presentation to my 
needs. 

.90 

3. My salesperson recognizes the strengths and weaknesses of his/her 
products or services.  

.80 

  
Emotional Intelligence   
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Source: Wong and Law (2002) 
Self-Emotions Appraisal (SEA) 

Cronbachs Alpha= .80; Composite Reliability= .88; AVE= .71 
 

1. I have a good sense of why I have certain feelings most of the time. .81 
2. I have good understanding of my own emotions.  .85 
3. I really understand what I feel. .87 

  
Others-Emotions Appraisal (OEA)  

Cronbachs Alpha= .83; Composite Reliability= .87; AVE= .63 
 

1. I always know my friends’ emotions from their behavior. .62 
2. I am a good observer of others’ emotions. .93 
3. I am sensitive to the feelings and emotions of others. .71 
4. I have good understanding of the emotions of people around me. .90 

  
Use of Emotion (UOE) 

Cronbachs Alpha= .93; Composite Reliability= .96; AVE= .93 
 

1. I always set goals for myself and then try my best to achieve them. 
(Deleted) 

.19 

2. I always tell myself I am a competent person. (Deleted) .16 
3. I am a self-motivating person. .96 
4. I would always encourage myself to try my best. .96 

  
Regulation of Emotion (ROE) 

Cronbachs Alpha= .88; Composite Reliability= .91; AVE= .74 
 

1. I am able to control my temper so that I can handle difficulties rationally. .82 
2. I am quite capable of controlling my own emotions. .91 
3. I can always calm down quickly when I am very angry. .94 
4. I have good control of my own emotions. .76 

 
Note: Cronbachs Alpha, Composite Reliability, and AVE are the final results after 

deleting items. 
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TWO-LEVEL HIERARCHICAL LINEAR MODELS



 

136 

Model 3 (Others-Emotions Appraisal) 
            0 00 01 0( )j j jOEA uβ γ γ= + +  (Core variables)
            1 10 11 1( )j j jOEA uβ γ γ= + +   
            2 20 2j juβ γ= +  (Control variables)

            3 30 3j juβ γ= +   
Where: 
OEAj represents salesperson j’s others-emotions appraisal, and 
u0j, u1j, u2j, and u3j are error terms (u1j=u2j= u3j=0).  

 

The combined equation: 
            00 01 0( )ij j jLoy OEA uγ γ= + +  
                        10 11 20 30( ) ( )( ) ( ) ( )ij ij j ij ij ijAS AS OEA CS CV rγ γ γ γ+ + + + +  
 
Model 4 (Use of Emotion) 
            0 00 01 0( )j j jUE uβ γ γ= + +  (Core variables)
            1 10 11 1( )j j jUE uβ γ γ= + +   
            2 20 2j juβ γ= +  (Control variables)

            3 30 3j juβ γ= +   
Where: 
UEj represents salesperson j’s use of emotion, and 
u0j, u1j, u2j, and u3j are error terms (u1j=u2j= u3j=0). 
 

The combined equation: 
            00 01 0( )ij j jLoy UE uγ γ= + +  
                        10 11 20 30( ) ( )( ) ( ) ( )ij ij j ij ij ijAS AS UE CS CV rγ γ γ γ+ + + + +  
 
Model 5 (Regulation of Emotion) 
            0 00 01 0( )j j jRE uβ γ γ= + +  (Core variables)
            1 10 11 1( )j j jRE uβ γ γ= + +   
            2 20 2j juβ γ= +  (Control variables)

            3 30 3j juβ γ= +   
Where: 
REj represents salesperson j’s regulation of emotion, and 
u0j, u1j, u2j, and u3j are error terms (u1j=u2j= u3j=0). 
 

The combined equation: 
            00 01 0( )ij j jLoy RE uγ γ= + +  
                        10 11 20 30( ) ( )( ) ( ) ( )ij ij j ij ij ijAS AS RE CS CV rγ γ γ γ+ + + + +  
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