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MAPPING THE INTELLECTUAL STRUCTURE OF HUMAN RESOURCES
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ABSTRACT
To explore the intellectual structure of human resources (HR) research in the last decade, this study identified the most important publications and the most
influential scholars, as well as the correlations among these scholars’ publications. This study used bibliometric and social network analyses to investigate the
intellectual foundations of extant HR literature. By analyzing 41,001 citations in 1,941 articles published in the SCI and SSCI journals in the HR field between 2002
and 2011, this study mapped the knowledge network of HR studies. The results of this mapping can be used to identify research directions in HR research and to
provide a valuable tool for researchers to access relevant literature in this field.

KEYWORDS

Co-Citation, Human Resources, Multipath Routing, On-Demand Routing, Security.

INTRODUCTION

n today’s information-based economy, the increasing popularity of wireless portable devices, such as laptops, PDAs, wireless telephones, and wireless

sensors, has highlighted the importance of human resources (HR) (Sanchez Quiros & Garcia-Tenorio Ronda, 2011). Sanchez and Ronda tested a model on

Canadian biotechnology companies to understand the process of innovation from four perspectives: (1) the identification of the most appropriate
competitive strategy; (2) the mediating role that HR development (HRD) performs; (3) the decisive role of HR in the development of organizational commitment;
and, (4) the effects of organizational commitment on organizational results (Gholifar, Hedjazi, Hoseini, & Rezaei, 2011). Gholifar et al. investigated factors that
affect faculty members’ psychological empowerment toward access to HRD in colleges in Iran by using structural equation modeling (SEM). HR is a dynamically
distributed system of wireless nodes that move independently of each other (Delery, 1996). In the past decade, research on HR has been particularly extensive.
However, despite the HR field having established itself as an academic discipline, its establishment has been a slow process because HR scholars prefer to
publish their best work in more established journals. Another major obstacle to the development of HR is its unusually high degree of interaction with other
disciplines. This overlapping blurs the boundaries of the HR field, causing its distinct theoretical models and analytical tools to be unjustly attributed to
competing fields. Because of limited resources for the development of HR, the cross-fertilization of ideas between scholars of HR is difficult to obtain.
Consequently, although an HR field definitely exists, what it constitutes remains unclear, as does the quality of its work and what its prospects and needs for
future development are.
This study provides HR researchers with a map to better understand HR-related publications and to provide a systematically objective mapping of the themes
and concepts in the development of the HR field. In addition, this study helps identify the connections among various HR publications, determining their statuses
and positions on their contributions to the development of the HR field. The principal methods used in this study were citation analysis, co-citation analysis,
social network analysis, and factor analysis, which were conducted to identify the invisible network of knowledge generation underlying HR literature.

STUDIES OF ACADEMIC LITERATURE

One of the most frequent techniques used to study a body of literature is a simple literature review, where a highly subjective approach is used to structure the
earlier works. Quantitative and objective techniques have recently become popular, with more available online databases to use the written and published
works of a given field, to examine the invisible knowledge networks in the communication process. These techniques are attractive because they are objective
and unobtrusive (Garfield, 1979).

Certain previous studies have explored management research literature using bibliometric techniques. Taylor, Dillon, and van Wingen (2010) examined the
intellectual structure of information systems research, finding that the discipline has transitioned from a fragmented adhocracy to a polycentric state, which is
appropriate for an applied discipline. Zhao and Wang (2011) used co-citation analysis to identify the most influential authors and studies in the pervasive and
ubiquitous computing field. Zhang, Chen, and Li (2009) used an original paper-reference matrix as the information source, transforming the paper-reference
matrix into a visual analysis using a new approach to explore co-citation relationships. Lin, McLee, and Kuo (2011) used a factorial analysis technique in an
author co-citation study to examine the paradigms of Web services research. To the best of our knowledge, this is the only study on the HR field. Therefore, we
used citation and co-citation analyses on recent studies related to HR that were cited in the Science Citation Index (SCI) and Social Sciences Citation Index (SSCI)
to understand the gaps in HR literature.

METHODOLOGY
We collected data on authors, journal articles, publication outlets, cited references, and publication dates. Using these articles, we determined the intellectual
structure of HR between 2002 and 2011 based on the objectives of the individual studies. We chose the period of 2002 to 2011 because HR studies have made
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dramatic progress in the past 5 years. We used citation analysis and co-citation as our primary methods. First, we identified the sources of HR publications using
the database to search for authors, topics, and journals related to HR studies.

Second, we systematized the collected data by screening, ranking, sorting, summing, and subtotaling. Consequently, key nodes in the HR invisible knowledge
network were identified. In addition, we developed several structures following a series of operations. Finally, we used co-citation analysis and the HR
knowledge network to map the knowledge distribution process of the HR field.

This study analyzed data collected from the SCI and SSCI. More than 9,000 leading scholarly journals are available on the SCI and SSCI. Although some studies
have conducted their analyses using other online databases, this study chose the SCI and SSCI because they are the most accepted and comprehensive
databases on HR publications.

We did not use data from journals that have been used by peer researchers (Walstrom & Leonard, 2000). We primarily conducted our analysis using data from
the SCI and SSCI from 2002 to 2011. The key word method was used to collect data from the SCI and SSCI databases using a key word search. The key words we
chose were “human resources” and “mobile ad hoc network.” A total of 1,941 journal articles were collected, and 41,001 publications were cited. Books and
journal articles were used as the cited references.

RESULTS
CITATION ANALYSIS
We used the Excel package to tabulate each of the 1,941 source documents and the 41,001 references and to identify HR studies published by relevant scholars.
Our background statistics, obtained using citation analysis, are shown as follows: We listed the most cited HR articles from the last decade from the top three
most cited journals (IEEE Transactions on Information Theory, IEEE-ACM Transactions on Networking, and IEEE Journal on Selected Areas in Communications) in
Table 1. We found that HR-specific journals were ranked 14th in the ad hoc networks area, indicating that most studies on HR were published in non-HR-specific
journals. There is a gap to fill because HR lacks the knowledge generation and dissemination abilities necessary for it to develop into a full-fledged field. In
addition, using a cluster analysis on the article titles in information systems journals, we determined that HR research is often published in journals related to
information systems and computer studies.

TABLE 1: CITATIONS OF THE JOURNALS

Titles of the Journals 2002-2006 | 2007-2011 | Total Citations
ACAD MANAGE J 814 1494 2308
INT J HUM RESOUR MAN 481 1315 1796
HUMAN RESOURCE MANAG | 363 878 1241
ACAD MANAGE REV 413 835 1248
J MANAGE 297 618 915
STRATEGIC MANAGE J 236 528 764
HUM RESOURCE MANAGE 234 447 681
J APPL PSYCHOL 205 686 891
IND LABOR RELAT REV 179 237 416
PERS PSYCHOL 174 430 604
JINT BUS STUD 159 288 447
J MANAGE STUD 143 291 434
LANCET 111 223 334
HARVARD BUS REV 108 225 333
ADMIN SCI QUART 106 258 364
IND RELAT 92 160 252
HUM RELAT 89 209 298

Thereafter, we used the total number of citations within the selected journal articles to identify the most influential scholars and documents, based on the
number of citations. The most frequently cited HR publications from 2002 to 2006 were Perkins’ “Ad-hoc On-demand Distance Vector Routing,” Johnson’s
“Dynamic Source Routing in Ad Hoc Wireless Networks,” and Broch’s “A Performance Comparison of Multi-hop Wireless Ad Hoc Network Routing Protocols”
(Table 2). Between 2006 and 2010, the three most cited HR publications were Perkins’ “Ad-hoc On-demand Distance Vector Routing,” Broch’s “A Performance
Comparison of Multi-hop Wireless Ad Hoc Network Routing Protocols,” and Johnson’s “Dynamic Source Routing in Ad Hoc Wireless Networks” (Shown in Table
3).

TABLE 2: FREQUENTLY CITED DOCUMENTS, 2002-2006

Total Citations | Full Citation Index For Document

86 HUSELID MA, 1995, ACAD MANAGE J, V38, P635

75 DELERY JE, 1996, ACAD MANAGE J, V39, P802

66 BECKER B, 1996, ACAD MANAGE J, V39, P779

60 MACDUFFIE JP, 1995, IND LABOR RELAT REV, V48, P197

44 BARNEY J, 1991, ) MANAGE, V17, P99

28 ARTHUR JB, 1994, ACAD MANAGE J, V37, P670

26 YOUNDT MA, 1996, ACAD MANAGE J, V39, P836

25 HULER RS, 1987, ACADEMY MANAGEMENT E, V1, P207, DOI 10.5465/AME.1987.4275740
25 IGHT PM, 1992, ] MANAGE, V18, P295

Combining journal articles and books, the top five most cited scholars between 2002 and 2006 were Perkins, Johonson, Broch, Royer, and Lee (Table 4). The top
five most cited scholars between 2007 and 2011 were Perkins, Johonson, Hu, Broch, and Lee (Table 5). These authors have had the most influence in promoting
the development of the HR field, thereby helping define the field itself. They have influenced the primary foci of HR research, developing an indication of their
historical values, as well as the popularity of certain HR topics.
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TABLE 3: HIGHLY CITED DOCUMENTS, 2007-2011

Total Citations | Full Citation Index For Document

155 HUSELID MA, 1995, ACAD MANAGE J, V38, P635
97 BARNEY J, 1991, ] MANAGE, V17, P99

83 DELERY JE, 1996, ACAD MANAGE J, V39, P802
77 BECKER B, 1996, ACAD MANAGE J, V39, P779
76 MACDUFFIE JP, 1995, IND LABOR RELAT REV, V48, P197
74 ARTHUR JB, 1994, ACAD MANAGE J, V37, P670
65 DELANEY JT, 1996, ACAD MANAGE J, V39, P949
63 YOUNDT MA, 1996, ACAD MANAGE J, V39, P836
53 HUSELID MA, 1997, ACAD MANAGE J, V40, P171
51 Wright PM, 2002, ] MANAGE, V27, P701

In using citation analysis, we were unable to eliminate bias against beginning scholars who place more emphasis on the quality, rather than the quantity, of their
research because the analysis ranked authors based on the frequency of which they have been cited (Tables 4 and 5), a paper-based ranking (Tables 2 and 3).
Furthermore, determining the key research themes indicated the popularity of certain HR topics (Tables 2 and 3). These results further indicate that frequently
cited titles have been “field-defining,” and that these titles have created the foundations of HR as a distinct field. We compared the information shown in Table 2
with that in Table 3 to determine whether any patterns existed between 2002 to 2006 and 2007 to 2011. The top two most influential publications in the last 5
years indicated their dominant status in HR research for this period.

TABLE 4: FREQUENTLY CITED AUTHORS, 2002-2006

Author Frequency | Author Frequency
Wright PM 181 ULRICH D 86
HUSELID MA | 152 BECKER B 75
SCHULER RS 144 ARTHUR JB 71
PFEFFER J 123 BARNEY J 71
DELERY JE 104 MACDUFFIE JP | 71

TABLE 5: FREQUENTLY CITED AUTHORS, 2007-2011

Author Frequency | Author Frequency
WRIGHT PM | 308 DELERY JE | 131
HUSELID MA | 203 WarnerM | 129
SCHULER RS 172 Ulrich D 118
Pfeffer J 166 BECKER BE | 107
Brewster C 136 BARNEY J 105

The results shown in these tables indicate that the total number of citations is gradually increasing, indicating that HR research is not only recognized as a
legitimate academic field, but is gaining recognition in academic literature. In addition, there were few differences between the most influential papers in the
first 5 years and in the second 5 years. Some examples are provided as follows: Four publications were ranked in the top five most cited publications for both
periods, although there were slight differences in their rankings. Publications from Perkins, Johnson, Broch, and Lee were in the top five most cited publications
in the first 5 years, and they had three rankings in the top five most cited publications in the second 5 years. This indicates that these influential authors still
dominate HR studies and that the HR field is developing rapidly and only has a few classic studies. More theoretical breakthroughs and efforts are needed to
further develop the HR field.

CO-CITATION ANALYSIS

We conducted data mapping in this stage to determine the intellectual structure of HR research. We used co-citation analysis, such as the bibliometric
technique, which information scientists use to map intellectual structures. We counted the articles chosen from paired or co-cited documents. Thereafter, the
co-citation was counted in matrix form and a snapshot of the distinct point was statistically captured (Small, 1993).

We used the Excel package to tabulate the co-citation analysis for each document source. However, this was difficult because many of the authors had co-
citations that probably did not significantly impact the development of the HR field. In addition, some studies had co-citations for studies that were too recent to
have influenced the field. To facilitate the analyses, we ensured that the authors in the final set had at least 30 citations during the first 5 years, and 30 citations
during the second 5 years. The top scholars were identified according to the total number of citations in the selected journals.

We used a common procedure known as varimax rotation to conduct factor analysis of the co-citation correlation matrix to fit the maximum number of authors
on the minimum number of factors. The diagonals were applied to the criterion, causing the omission of two cases that were considered missing data (Zhang et
al., 2009).

Four factors were extracted from the data on the first 5 years (2002-2006), and together they explained over 87% of the variance in the correlation matrix. Table
6 shows the four most important factors, in addition to the authors who had a factor loading of at least 0.5. As is typical in this type of analysis, authors with less
than a 0.5 loading or with cross-loadings were dropped from the final results (White & Griffith, 1981). We tentatively assigned names to these factors on the
basis of our own interpretation of the authors with high loadings. Our interpretation of the results is that HR research in this period consisted of at least three
subfields: on-demand routing, multipath routing, and grid location service (Figure 1). We made no attempts to interpret the remaining factors because of their
small eigenvalues. They have also been excluded from Table 6.

Similarly, HR studies were clustered around various research themes between 2007 and 2011, and together these themes explained over 85.6% of the variance
in the correlation matrix for the second 5 years. Table 7 shows the four most important factors, as well as the authors who had a factor loading of at least 0.5.
We tentatively assigned names to these factors on the basis of our own interpretation of the authors who had high associated loadings. Our interpretation of
the analysis results was that HR research during this period was composed of at least four key subfields: on-demand routing, security in HR, multipath routing,
and ad-hoc on-demand distance vector routing (AODV).

The most influential authors in the HR field from 2002 to 2006 were clustered together, as shown in Table 6. The primary research focus was on on-demand
routing, specifically two dynamic routing protocols for ad hoc networks: dynamic source routing protocol (DSR) (Das, Perkins, & Royer, 2000) and ad hoc on-
demand distance vector protocol (AODV). These protocols resulted from systematic performance studies conducted by Perkins and Royer (1999). The common
characteristic that DSR and AODV share is that they initiate routing activities on an on-demand basis. The reactive nature of these protocols significantly differs
from traditional proactive protocols (Das et al., 2000). Studies on the AODV and DSR found a route to the destination using the flooding method, and the
number of rebroadcasts of the route request packet is in proper proportion to the number of nodes (Song, Wong, & Leung, 2004).

The names of the authors obtained using multipath routing on the second group are shown in Table 6. Multiple paths were established using multipath routing
for direct control over each path. Consequently, the reliability, performance, and security were increased. Gerla and Lee defined multipath routing as useful
routing that improves delivery reliability, busty traffic, responses to congestion, and the effective bandwidth of communication pairs (Lee & Gerla, 2002).
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The grid location service (GLS) authors were the third group. GLS, combined with geographic forwarding, enables the construction of HR that scales to a larger
number of nodes than was possible using previous methods (Li, Jannotti, De Couto, Karger, & Morris, 2000). Broch, Maltz, Johnson, Hu, and Jetcheva (1998)
provided overviews of these ad hoc routing techniques, as well as comparative measurements using 30-50 nodes simulations. GLS can be used as a location
service for routing protocols, substantially improving the scaling properties of mobile networks.

The most influential authors in HR studies for the second 5 years (2007 to 2011) were clustered together (Table 7). As shown in Table 6, the main topic of
research was on-demand routing. Toh presented the best routing protocols for ad hoc networks, mobility, and power conservation, including the DSR and
associativity-based routing (ABR), both of which initiate routing activities on an on-demand basis (Toh, 1997).

The securing HR authors were the second group. Zhang and Lee (2000) defined intrusion detection, which complemented intrusion prevention techniques and
improved network security. Zhou and Haas (1999) identified security services, determining that the single most important feature that makes HR unique is its
absence of a fixed infrastructure.

The multipath routing authors were the third group, as shown in Table 6. Lee and Gerla (2002) defined multipath routing, determining that it can improve the
effective bandwidth of communication pairs, busty traffic, responds to congestion, and can increase delivery reliability.

TABLE 6: AUTHOR FACTOR LOADINGS: 2002-2006

1 2
Strategic Human Resource | 54.50% | Cooperative Strategy 19.30%
Delery JE 0.965 Child J 0.89
Wright PM 0.953 Barney J 0.855
Gerhart B 0.948 Hofstede G 0.841
Huselid MA 0.945 Barney JB 0.817
Arthur JB 0.936 Porter ME 0.816
Ulrich D 0.929 Wood S 0.729
Becker B 0.925 Pfeffer J 0.693
Delaney JT 0.924 Warner M 0.513
Boxall P 0.914 3
Snell SA 0.904 6.60%
Macduffie JP 0.889 Brewster C 0.744
Youndt MA 0.879 4
Lepak DP 0.869 Human resource management | 4.20%
Osterman P 0.806 Guest DE 0.534
Kamoche K 0.78 Guest D 0.515
Ichniowski C 0.778 5
Jackson SE 0.762 2.40%
Schuler RS 0.745 Warner M 0.515
Guest D 0.691
Guest DE 0.645
PfefferJ 0.579

TABLE 7: AUTHOR FACTOR LOADINGS, 2007-2011

1 2
Modes of Theorizing in Strategic Human Resource | 55.80% | Individuals and Organizations | 15.40%
Delery JE 0.958 Rousseau DM 0.814
Boxall P 0.952 Hofstede G 0.805
Schuler RS 0.94 Tsui AS 0.801
Huselid MA 0.931 Meyer JP 0.726
Gerhart B 0.93 3
Arthur JB 0.924 Publics and Counter-publics 6%
Lepak DP 0.897 Warner M 0.934
Wright PM 0.894 Wood S 0.756
Macduffie JP 0.891 4
Becker B 0.89 4.50%
Batt R 0.865 5
Ichniowski C 0.858 3.90%
Youndt MA 0.853
Ulrich D 0.829
Lawler EE 0.82
Barney J 0.728
Storey J 0.686
Guest D 0.671
Pfeffer) 0.667
Brewster C 0.584
Tsui AS 0.52

CONCLUSION

Research on HR has been extensive in the past decade. This study investigates HR research using citation and co-citation data published in the SCI and SSCI
between 2002 and 2011. The SEM results proposed by Sanchez and Ronda show that companies with a first-mover strategy have more successful innovation
results, and that HR practices play a crucial role in generating organizational commitment (Sanchez Quiros & Garcia-Tenorio Ronda, 2011). First, these results
allow us to ensure that HR practices are a critical mechanism through which organizations generate flexible working philosophies. Second, HR aligns the
behaviors and skills of employees to achieve commitment. This study analyzed the various implications for biotechnology managers, and future streams of
research were provided. The findings obtained by Gholifar et al. (2011) provide an expanded understanding of factors that influence faculty members’
psychological empowerment, and the subsequent implications are discussed. Study findings showed that professional skills and organizational culture have
significantly positive effects on the psychological empowerment of faculty members, but that management-organizational factors have little effect on the
psychological empowerment of faculty members.
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Using factor analysis of the co-citation data, we mapped the intellectual structure of HR research, suggesting that contemporary HR research is organized along
various concentrations of interests: on-demand routing, securing HR, and multipath routing.

Mapping the intellectual structure of HR studies indicated that HR has created its own literature and has gained a reputation as a legitimate academic field, with
HR-specific journals gaining a status befitting an independent research field. These journals include the IEEE Journal on Selected Areas in Communications, |EEE-
ACM Transactions on Networking, and IEEE Transactions on Information Theory. Because HR is a new field, and our analysis showed that it has an evolving
structure, we believe that HR publication outlets will gain the popularity and prestige necessary for becoming a prominent academic field once the current
paradigms and key research themes in HR studies are determined, and how they relate to each other. With more scholars and resources contributing to HR
studies, a better academic environment that is conducive for the cross-fertilization of research ideas will be formed, allowing the HR field to gain the momentum
necessary for further development.
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