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Abstract Both human resources and knowledge are valu-
able assets for enterprises; therefore, effective management
of these assets becomes inevitably critical for business suc-
cess. While human resource management systems have been
a research topic for more than two decades, knowledge
management systems applied to human resource manage-
ment are relatively new to both academia and industry. This
study examines the use of knowledge management in a
business environment such as human resource management.
The evolution of information systems and information pro-
cessing in the human resource management domain is pre-
sented, and a knowledge-based decision support system for
human resource management is proposed.
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1 Introduction

Ever since the computer technology was developed and
applied to business operations, business world had never
been the same. Today, widespread use of the Internet in
business applications inspires drastic changes in business
world [6, 20, 44]. Early applications of computers basically
focused on routine tasks such as in business transactions,
accounting procedures, and inventory management [1, 33].
More advanced information technologies (IT) have been
used in decision making process, knowledge management,
business intelligence, expert systems, among others. The
impact of IT on today’s business is evident in at least two
ways: (1) improvements in efficiency, effectiveness, and
productivity; and (2) a transition to new practices in the
way people create, organize, manage, and operate an
enterprise [68]. As we all know, both knowledge and
human resources are valuable assets for enterprises, and
therefore, effective management of those assets becomes
inevitably critical for business success. While human
resource management systems have been a research topic
for more than two decades, knowledge management sys-
tems are relatively new to both academia and industry. This
study examines the use of knowledge management in a
business environment such as human resource manage-
ment. The evolution of information systems and informa-
tion processing in the human resource management domain
is presented, and a decision support system for human
resource management is proposed.

1.1 Human resource management
Human resource management (HRM) practices have a long

history. Like many early business applications of computer
systems, computerized human resource management
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focused on low level, routine tasks such as recruiting,
record keeping, rewards and wages before the mid-1980s
[52]. In 1984, Fombrun et al. [19] became one of the first
researchers who developed the concept of strategic human
resource management (SHRM) and started linking HRM
functions with the overall organizational strategy. Unlike
the early age HRM systems, SHRM mainly focuses on
activities involving HR planning and HR policies, such as
internal career opportunities, training systems, performance
appraisals, profit-sharing plans, employment security,
voice mechanisms, decision making, and job definition [42,
50, 52]. SHRM made human resource management a more
meaningful concept. In addition, SHRM perceives people
as critical organizational investments, strategic resources
and competitive advantages that determine the success and
failure of an organization [2, 3, 18, 34, 37, 43, 57].
Therefore, human resource management has transitioned
from task-oriented HRM to people-oriented SHRM. Due to
large amount of information processed in this new type of
human resource management, information technology
inevitably plays an important role in the HRM domain
[53].

The evidence of human resource management systems
evolving from managing fundamental routine tasks such as
recruiting, record keeping, rewards and wages to more
advanced functions such as employee training systems,
performance appraisals, profit-sharing plans, employment
security has been witnessed in the last several decades. The
use of the Internet technology and the emerging concept of
business intelligence and knowledge management makes
the ways in which information systems are used and
information is processed for human resource management
dramatically improved over the last decade [10, 14, 45, 54,
60, 62-64, 72]. In the mid-1990s, the Internet became
available for business operations and the concept of
e-business was born. Using Internet technology or infor-
mation technology in general to run business functions,
including human resource management, is widely accepted
as electronic business (e-business) [22, 26]. Meanwhile,
another related concept called e-HRM or e-HR was created
using the Internet and other IT technologies in managing
human resources. Ulrich [56, 57] is one of many early
e-HR advocates. Straus et al. [53] researched several
impacts of Internet technologies on managing human
resources and concluded that the “advances in communi-
cation technologies and organizational form suggest the re-
evaluation of traditional personnel practices”. IT has been
believed by many practitioners and researchers to be able
to create competitive advantages for businesses [11, 25],
however, Powell and Dent-Micallef [45] argued that IT
alone has not produced competitive advantages, but using
IT to leverage intangible, complementary human and
business resources has helped organizations gain
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competitive advantages. Nonetheless, proper application of
IT in HRM has been proved to be an important way helping
business succeed.

1.2 Knowledge and knowledge management

In the last decade or so, increasing attention has been paid to
the knowledge management issues in organizations. Effi-
cient knowledge management leads to superior business
performance such as organizational creativity, operational
effectiveness, and quality of products and service [4, 8, 27,
36, 40, 73]. Generally speaking, knowledge can be divided
into two categories, tacit knowledge or undocumented
knowledge and explicit knowledge or documented knowl-
edge. Even though it is closely related to data and informa-
tion, knowledge is different from data and information and
cannot be interchangeable with data and information [13].
Data is about raw facts and information is about data being
processed in various meaningful ways. Knowledge is
believed to be at higher level than data and information.
Knowledge is about concepts, experiences, problem solu-
tions, business practices, etc. In decision-making processes,
decision makers require a combination of different types of
data, information, and knowledge. Multiple examples dem-
onstrate that many of the world’s most successful organi-
zations are those that are best at managing their knowledge
[41]. The fact that more and more decisions are made using
limited amount of time and large quantity of information
makes a knowledge management system an indispensible
component of decision support systems [15].

Knowledge management is the process of acquiring,
processing, codifying, storing, distributing and applying
knowledge [35, 36, 48, 49]. Since knowledge is created by
professionals from different functional areas and will be
applied to solve problems in those areas in enterprises,
knowledge management normally is used by different
business functions or a multifunctional system. By using
computer systems and networks, knowledge management
can be a stand-alone system that provides services to other
systems in different business functions such as accounting,
marketing, finance, procurement, as well as human
resource management.

2 System development
2.1 Human resource management system design issues

In a research work we have done in 2006, we used a
Chinese enterprise example to explore issues in designing
human resource management systems [78]. We summarize
some of them in Appendix. A set of general criteria should
be followed below,
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1. Put forward the managerial principle to enable the
managers to grasp the essence of HRM.

2. Carry out goal management to scout and control the
whole process and enable each department/each
position to reach its set goal.

3. Optimize managerial procedure to ensure the shortest
procedure, the mightiest functions, the lowest cost, and
simplicity of operation. It also makes each job go
smoothly according to the procedures.

4. Regulations should be clear, reasonable, scientific,
applicable, and ensuring normalized HRM.

5. Develop software modules out of normalized mana-
gerial procedures.

To ensure the HRM system to be developed success-
fully, we utilize the classical system development life cycle
(SDLC) to specify the steps to develop the HRM system
[66]. They are summarized in Fig. 1,

2.2 Decision support system and its applications
in human resource management

Decision support system (DSS) is a concept as well as a type
of information systems. It was developed in 1970s. It is
believed that Keen, Morton, Sprague, and Whinston were
among the pioneers who developed the concept and the
academic discipline of decision support systems [23].
Decision support systems utilize a variety of related infor-
mation, decision criteria or rules, and decision models to help

Step 1: Analysis of current HR management

- HR tasks.

- HRM medium and long-term strategic system design.
- Wage system design.

- Stipulate functions for top-officials of the enterprise.
- Recruitments and selection process design.

- Performance evaluation system design.

- Job analysis and assignment.

Step 2: Structural regrouping

- Organizational behavior diagnosis.

- Resolve contradictions between organizational structures and
the enterprise’s developing strategies.

- Setup an authority distribution system.

- Optimize organizational structures and managerial procedures.
- Organize cultural construction and forge organizational
concepts.

- Establish organizations.

Step 3: Enterprise training design

- Analyze training needs and design training sessions.
- Share cases interactively.

- Design enterprise training system.

- Establish sophisticated training assessment system.

Step 4: User instruction & feedback collection

Fig. 1 Human resource management system development model

people make decisions [17]. They do not make decisions for
people instead provide necessary support for people to better
understand the problems in hands and to find a solution for
the problems. The need for decision support systems origi-
nated from the growth of ever increasing complexity of
modern decision problems [58, 59]. The birth of model-
oriented DSS marks the beginning of information systems
specifically designed for top management [23]. Great pro-
gress has been made in both DSS theory and practice since
the 1980s. Through integration with networking technology,
artificial intelligence, and enterprise systems, various types
of DSS, such as distributed decision support systems
(DDSS), intelligent decision support systems (IDSS), and
integrated decision support systems (IDSS), appeared [9, 16,
21,38,67,69-71,76, 77]. In the mid-1990s, web-based DSS
also became an active research field.

Decision support systems have been designed to solve
many business problems including human resource man-
agement problems. As aforementioned, human resource
management problems are complex business problems. HR
planning, position design and analyses, selection of recruits,
evaluation of talents, training and development of HR, staff
performance management, wage and welfare management,
long-term senior talents stimulation plan, HR policy devel-
opment, this list can go on and on. As other factors kick in
such as globalized human resource, globalized business
environment, young generation of workforces in Generation
Y, virtual organizations [55], telecommuting, the require-
ments for human resource managers to make any decision
today become extremely difficult to meet. It is not only
because more time to be spent, more factors to be considered
but also because more intelligence and more knowledge are
needed to make decisions.

Most of decision support systems utilize modeling tech-
niques because models provide a simplified representation of
a decision situation that is understandable to a decision
maker [46, 51]. There are a variety of models being used in
decision support systems that include quantitative models
such as algebraic and differential equation models, various
decision analysis tools including analytical hierarchy pro-
cesses, decision matrices and decision trees, multi-attribute
and multi-criteria models, forecasting models, network and
optimization models, Monte Carlo and discrete event simu-
lation models, and quantitative behavioral models for multi-
agent simulations [7, 24, 28-32, 65, 75, 79]. Particle Swarm
Optimization (PSO), among other more complex decision
techniques, has been used to build DSS [5, 47, 61].

In our recent study of decision support systems applied
to human resource management, we constructed a decision
support system that helps mangers manage employee
turnover risks [62]. The DSS system utilizes data ware-
houses, knowledge warehouses, data analysis, data-mining,
analytic systems and system interfaces. It has eight
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subsystems or components (see Table 1) and the relation-
ship among these components is given in Fig. 2.

2.3 Knowledge management component of the DSS

The decision support system for employee turnover risk
management is a loose-coupled system. According to the
coordination theory and cooperative system concept [39],
we designed three types of coordination in the system: (1)

Table 1 Components of DSS for employee turnover risk management

The coordination between subsystems, including coordi-
nation of shared resources and problem solutions, is
accomplished by an analytic system (AS); (2) The coor-
dination of shared resources, including both the coordina-
tion of diversity of time, space and the combination of
resources, is based on the connections between those
resources; and (3) The coordination of problem solutions
refers to the discussion between subsystems in the attempt
to achieve one optimized solution.

Type Contents and functions

Platforms
(i.e. operating systems)

Database systems

Include hardware platforms (i.e. internet systems), computers, memory systems, fire walls, and software platforms

To deposit enterprise internal and external information (i.e. on-job/off-job employee information, employee dynamic

Data warehouses
Data-mining systems

Algorithm and model
systems

Knowledge warehouse
systems

Analytic systems
Client interfaces

performance information, and employee supply & demand information in the same industry)
To deposit risk-oriented comprehensive information
To obtain data, information and knowledge for decision making purpose

Includes algorithms, models, and exploitation tools
Includes knowledge warehouses and knowledge management systems

Directly relating to data mining, data warehouses, knowledge warehouses, and related tools

To execute human—computer interaction functions in order to communicate with the above systems

Communication
BBS

Career

Database & KW Planning

System

External
Data

Database & KW MS

Data Warehouse '
DM Client Inquiry
System o=k Algorithms &
‘ Models MS
Client Inquiry Analytic System

Tools

1. DM Algorithm Exploitation Tools
2. Model Exploitation Tools
3. DW & KW Exploitation Tools

Algorithms &
Models

0

Client Interface

Fig. 2 Decision support system model for employee turnover risk management
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As seen in Fig. 3 (the integrated AS model), all the
interfaces of knowledge systems and models are encapsu-
lated universally by Web Services and registered in the AS
UDDI (Analytic System Universal Description, Discovery
and Integration) register center following the mechanisms of
UDDI. The required knowledge and possible solutions can
be provided by the AS UDDI register center for decision-
makers. The AS UDDI can also invoke searching the

Fig. 3 Integrated AS model
based on web services

relevant knowledge or model provided by the message
mechanisms of SOAP (Simple Object Access Protocol) [12].

The key component of the decision support system is the
analytic system (AS). Using knowledge management con-
cepts the analytic system has a self-learning mechanism. It
aggregates feedbacks from users and other systems as well
as new algorithms through the self-learning mechanism.
New knowledge, models, algorithms are added to the

/——'""'_'_—_""'-\
Bind \--._______.-/
AS Interface
. . System
Web Service
e
e —
— ]
Other Systems
Web Service
~—
Fig. 4 Integration of
heterogeneous data
Knowledge Resource Port,
Query Data-Mining, DSS
Text
o
2
: ! - Integrated Database
sl'mm s {Uniform Metadata
. 'E' Scheme)
e =
M — ]
SQL Database
——ee———
C:::‘ Platform of Application
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Databases
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| A r Integration Kaolledee
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