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Abstract 

Data warehouse refers to a database that gathers and stores data from various remote and 
heterogeneous sources of information. It is an Information System (IS) that extracts knowledge 
from the operational data stores of the business. It also provides information concerning 
suppliers, customers, markets and financial outcome. The present study provides an overview 
of data warehouse, a description of general data warehouse development process and 
highlights data warehouse challenges. The study also presents data warehouse success. 
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1. Introduction 

A data warehouse refers to an information system (IS) that extracts knowledge from the 
operational data stores of businesses. It is capable of providing information concerning 
suppliers, customers, markets and financial outcome. It also enables the organization to adapt 
to the current environment, learn from its past experiences and position itself for the future 
(Ganczarski, 2006). Moreover, a data warehouse comprises of data gathered from several 
sources, incorporated into a single repository and expanded by summarized information for 
analysis (Ester, Kriegel, Sander, Wimmer and Xu, 1998). Such repository enables businesses 
to gather, organize, interpret and use the information for their decision making (Groth, 2000; 
Wixom and Watson, 2001; Gupta and Mumick, 2005). It forms the basis for effective 
business intelligence solutions for firms striving to obtain competitive advantage (Chenoweth, 
Corral, and Demirkan, 2006). Data warehouse has been extensively utilized for data analysis 
to match the increasing maturity of the conventional transaction, in terms of stability and 
speed (Humphries, Hawkins, and Dy, 1999; Phipps and Davis, 2002; and Parida, 2005). 

Current businesses are increasingly concentrated on obtaining competitive edge over its rivals 
and firms have acknowledged that the effective use of data is key to the next generation of 
business information technology (Kayworth, Chatterjee, and Sambamurthy, 2001; Carr, 2004). 
The strategic utilization of information technology has become a primary priority for every 
business as information technology facilitates the achievement of competitive as well as 
strategic advantage (Kearns and Lederer, 2000). In fact, technology that is capable of 
accessing, updating, organizing, and managing a significant volume of data have progressed 
over the past two decades (Sabherwal, Jeyaraj and Chowa, 2006; Biehl, 2007). In addition to 
this, majority of organizations have faced difficulties in processing a significant amount of 
data and transforming it into valuable information, until the emergence of data warehouse 
techniques. Consequently, there is an increasing data warehouse technology awareness within 
many organizations to be used to reinforce evidence-based decision making (Wixom and 
Watson, 2001; Gupta and Mumick, 2005). Data warehouse provides the optimum use of 
historical data to determine regularities and to enhance the decision making process.  

2. Overview of Data Warehouse 

Barry Devlin determined an analysis-oriented method to construct intelligent decision support 
systems called ‘information warehouses’ in the mid-1980s. By 1991, the first book 
concerning data warehouse entitled, “Building the Data Warehouse” was published by Inmon 
and he was acknowledged as the founder of data warehouse. 

Data warehousing surfaced in the early 1990s as technology to support decision making that 
is capable of integrating data from several sources, and presenting and organizing data in a 
subject orientation. It soon became clear in the mid-1990s that developing an enterprise data 
warehouse was quite challenging and the concentration shifted to departmental data marts. In 
1994, Ralph Kimball’s first book “The Data Warehouse Toolkit” provided the design 
guidance on how to use data for analysis in an optimum way. Soon after, by the end of the 
1990s, several organizations were employing data warehouses to help them in reaching 
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strategic decisions concerning the required changes to retain their competitiveness in a 
dynamic environment (Heise, 2005). 

More importantly, the concept of integrated data for management support is an old one as 
management information systems along with executive information systems have been 
utilized since the early 1970s (Shim et al., 2002). Nevertheless, the operational IT 
environment in major companies is quite heterogeneous because of the ever changing 
technologies (March, Hevner and Ram, 2000). Data is stored in legacy systems in different 
technologies and environments that range from PCs to mainframes (Robertson, 1997) and 
consequently, they are not capable of reinforcing management decision making process 
because they are not integrated. On the other hand, data warehouse integrates data and 
enhances access to accurate, consistent and timely data (Ang and Teo, 2000; and Ingham, 
2000). Moreover, it facilitates effective decision support tools through the integration of 
corporate wide data into one repository from which users are able to run reports and conduct 
ad hoc data analysis (Meyer and Cannon, 1998). It makes use of the investments made in 
legacy systems, enabling business users to exploit informational assets (Counihan, Finnegan 
and Sammon, 2002). A data warehouse also reduces the cost, maximizes value added 
activities and enhances efficiency (Zeng, Chiang, and Yen, 2003). 

3. Data Warehouse Development Process 

Data warehousing is actually a system architecture rather than a software product/application 
(Agosta, 1999). Along the same line of contention, Manning (1999) is convinced that data 
warehouse was initially intended to be an architectural model for the data flow starting from 
operational systems and culminating in the decision support environments. The development 
of a data warehouse needs the integration of various tasks, components and coordinated effort 
of several individuals (Kimball, 2006). Authors such as Meyer and Cannon (1998) and 
Murtaza (1999) highlighted several data warehousing components and dimensions. The overall 
architecture of data warehouse is illustrated in Figure 1.1. The figure identifies the main 
components and the data flow throughout the system. 
 

 

Figure 1. Architecture of a Data Warehouse (Humphries, Hawkins, & Dy, 1999) 
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A data warehouse can be divided into six main components (Meyer and Cannon, 1998) that are 
discussed below; 

(i) Data Sourcing : Data warehouse development is characterized as complex and lengthy. First, 
this entails the identification of the information needs of the organization as this helps in 
determining the data needs that satisfies the information needs. The requirements are utilized 
for data model development, which offers the justification behind the development of data 
warehouse (Little and Gibson, 2003). Data sources are then determined in the transactional 
legacy systems, enterprise resource planning (ERP), e-commerce systems among others. 

(ii) Data extraction and conversion : The next phase involves preparing and cleaning data. In 
this stage, source data is extracted, transformed into novel forms and loaded into the data 
warehouse environment. The complex issue of accurately identifying and combining databases 
becomes challenging as organizations realign their information infrastructure toward 
integrated data warehouses and decision support systems (Berndt and Satterfield, 2000). 
Manning (1999) contended that the extracting, cleaning and integrating data cost constitutes 
60-80% of the total cost of a normal data warehousing project. One of the most difficult 
challenges faced in the process is ensuring superior quality data. 

(iii) Data warehouse database :The center of the data warehousing system is occupied by good 
data management system. The provision of robust data management, scalability, high 
performance query process and services integration is conducted by the database server 
(Shahzad, 1999). Servers can be divided into two kinds namely Relational Database 
Management System (RDBMS) (Stephen, 1998; Vassiliadis, 2000b) and Multi-Dimensional 
Database (MDD) (Dinter, Sapia, Hofling, and Blaschka, 1998). The former type’s 
implementation has its basis on a two-dimensional association of related data referred to as 
tables (Blaha, Premerlani and Hwa, 1994) while the latter type can be considered as a cube, 
wherein information is stocked high on the different cubic dimensions/axes (Buzydlowski, 
Song and Hassell, 1998; Niemi, 2003). The MDD is a technique that enables multi-part 
questions to be queried concerning the database. For instance, rather than a report on revenue 
forwarded by branch, MDD may report revenue by branch, and further sub-divide it in terms of 
product lines and region (Sullivan, 1996). However, RDBMS is superior to MDD when the 
huge data storage capacity is considered, along with portability issues/security. MDD is more 
extensively utilized for its instantaneous response, ease of implementation and Meta data 
integration (Shahzad, 1999). 

(iv) Data warehouse administration : Data warehouse is riddled with several complex issues of 
administration that is distinct from transactional/decision support applications (Benander, 
Fadlalla and James, 2000). Data warehouse administration facilitates the smooth working o of 
the data warehouse environment. Owing to the several numbers of subject areas and the 
significant volume of historical data, a data warehouse needs considerable disk storage and 
extensive planning (Stephen, 1998). According to Roussopoulos (1998), data warehouse 
administration also provides query management and access control. Meanwhile other authors 
contended that it also imparts disaster recovery (Armstrong, 1997; Sen and Jacob, 1998), tool 



Journal of Management Research 
ISSN 1941-899X 

2014, Vol. 6, No. 3 

www.macrothink.org/jmr 218

integration (Freude and Konigs, 2003), directory management and security (Stephen, 1998), 
request control (Agrawal, Abbadi, Singh and Yurek, 1997), capacity planning (Chaudhuri and 
Dayal, 1997), auditing of data usage (Stephen, 1998; Vassiliadis, 2000a) and administration of 
user (Chaudhuri and Dayal, 1997). Furthermore, data warehouse success depends on effective 
governance (Watson, Fuller and Ariyachandra, 2004). 

(v) Business intelligence tools : After loading the data into the database, different access tools 
are utilized for the interaction of the end user. According to Gray and Watson (1998), access 
tools are defined as decision support tools that enable users to conduct an analysis of the 
information easily. As business intelligence tools are able to consolidate and analyze data for 
superior business decisions, they can often result in a competitive edge for the firm. The choice 
for the right end-user tool is crucial as the ease of use and functions range offered by the tools 
build the perceptions of the user concerning the data warehouse value and success. 
Additionally, data mining is the most widely used business intelligence tool in organizations. 
Data warehouse mining sheds a new light into value added business process, customer buying 
patterns, fraudulent activity and profitability of product. Furthermore, data mining can be 
defined as data analysis in large data bases to determine trends, similarities, and patterns in 
order to reinforce decision making of management (Zorn, Emanoil, Marshall and Panek, 
1999). 

(vi)  Metadata : Metadata is another crucial data warehouse component. It is data concerning 
data – in other words, data that is used to provide description on other data and it indexes 
information and monitors its use (Sullivan, 1996). Metadata is invaluable in data warehouse for 
tool integration, data integration and change management. According to Sen (2004), there are 
two kinds of metadata namely back room metadata and front room metadata. The former 
guides the processes of extraction, cleaning and loading while the latter is more descriptive in 
that it assists in query tools and report writers. Metadata boosts the data warehouse users by 
assisting in their quest to acquire informational needs, data sources, data representation and 
access (Lee, Kim and Kim, 2001). In a related study, Lee et al. (2001) brought forward a 
metadata oriented data warehouse architecture comprising of seven components which are 
legacy system, extracting software, operational data store, data warehouse, data mart, 
application and metadata. They added that metadata should be integrated with data 
warehousing systems as without the former, the decision support of data warehouse may be 
controlled by the users. 

From the above discussion of the six important components of data warehouse development 
process, it can be concluded that the process is complex as it needs various components and 
undergoes several phases. This complexity is noted at every phase, from the identification of 
data sources and data integration to system administration and business intelligence access 
tools. It can also be concluded that one of the top implementation challenges is the integration 
of the entire components needed for the design, transformation, storage, and management of 
data warehouse. The next section provides an overview of the challenges of data warehouse. 
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4. Data Warehouse Challenges 

Regardless of the many advantages offered by data warehouse, it is still deemed as a large, 
expensive and risky investment. Owing to its use of advanced hardware and software 
capabilities (e.g. symmetric multi-processing, ETL process), majority of firms have to employ 
external consultants as the required knowledge is not possessed in-house (Goeke, 2006). More 
importantly, data warehouse frequently calls for meaningful transformations in corporate 
culture. For instance, data warehouse reflects a marked deviation from traditional data 
processing and needs the organization’s functional units to share data (Goeke, 2006) and this is 
quite challenging to achieve. Hence, upper management support for a data warehouse project is 
crucial and is deemed to be one of the significant predictors of successful implementation 
(Wixom and Watson, 2001; Watson and Ariyachandra, 2005). 

Furthermore, despite the fact that data warehouse is a powerful tool that delivers information to 
users, creates competitive advantage and builds support for decision making (Berson, Smith, 
and Thearling, 1999; Groth, 2000; Inmon, 2005; Hwang and Xu, 2008), 20-50% of these 
multi-million dollar projects fail to achieve the desired degrees of success (Conner, 2003; 
Wixom and Watson, 2001) with some abandoning the project altogether following the initial 
failure (Koch, 1999). A case in point is the most recent, high profile and visible failure of the 
Virtual Case File (VCF), which was commissioned by the FBI as a response to September 11, 
2001 incident. It enables U.S. federal agents along with intelligence agencies to share 
information and to create a system that spot future attack by terrorists in the U.S. soil. The 
project cost over $175 million (Goldstein, 2005). This failure has been addressed by Goldstein 
(2005). According to him, the failure was mainly attributed to the organizational structure, 
communication and implementation. 

5. Data Warehouse Success 

The effects brought about by the data warehouse systems are debatably difficult to gauge and to 
determine the success metrics (Hwang and Xu, 2008; Shin, 2003; Wixom and Watson, 2001; 
and Haley, 1997). The system may involve many users that range from top executives to end 
users, many applications such as data integration (ETL), data analysis (Cube), business 
intelligence, and data mining applications throughout the organization along with various 
capabilities and functionalities. The above system features and other matters previously 
discussed including high cost, process changes, and data warehouse systems complexity, 
indicate that existing models of the system success may not be enough to measure actual data 
warehouse success.  

In the words of Chenoweth, Corral and Demirkan (2006, p.12), “The success of data 
warehouse depends on the interaction of technology and social context”. Similarly, Hwang and 
Xu (2007, 2008) stated that the success of data warehouse is a crucial issue for both research 
and practice. However, in reality, studies dedicated to the assessment of data warehousing 
practices and its critical factors are few and far between. In addition, Wixom and Watson (2001) 
stressed that data warehouses have distinct features that may shift the significance of factors 
applying to it. Meanwhile, Thomann and Wells (1999) provided three types of success aspects 
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related to the system;  

a. Economic success – the ability of the data warehouse to furnish information to those 
requiring it, in order to positively impact business.  

b. Political success – the ability of the firm to promote awareness, access tools, knowledge 
and user skills to use the functions provided by the data warehouse system. 

c. Technical success – the ability of the selected suitable technologies for the data 
warehouse tasks and its correct application. 

Goldstein (2005)contended that the success of a data warehouse project is challenging owing to 
its complexity, size and various requirements. Some success strategies for this challenge 
include; to determine data warehouse project aims, to determine data warehouse quality drivers, 
to seek quality-driven data warehouse benefits, to establish data warehouse project success 
strategies, to guarantee success via active data warehouse project manager roles, to capitalize 
on the skills and strengths of data warehouse project management, and finally, to review the 
benefits of data warehouse. With regards to the reasons behind the failure of many 
organizations implementing data warehouse, Frolick and Lindsey (2003) reported them to be; 
weak sponsorship, and management support, issues of data quality, issues with end-user access 
tools, not enough funding, inadequate user involvement, ambiguous organizational politics and 
turnover of organizational personnel. Most of the failures are riddled with multiple reasons 
with the common being weak management support and inadequate user involvement (Frolick 
and Lindsey, 2003). Most of the reasons were organizational as opposed to technical with few 
exceptions.  

Prior research also addressed the factors of data warehouse system success. In the present study, 
two sets of potential antecedent studies are highlighted. The first set of antecedents has its basis 
on the critical success factors (CSFs) or implementation success factors (ISFs) that could 
facilitate data warehouse success while the second set is adapted from the data warehouse 
success models. Specifically, Abu Ali and Abu Addose (2010) demonstrated the main critical 
success factors (CSFs) that influences the implementation of data warehouse systems. They 
conducted a case study on two organizations namely First American Corporation and 
Whirlpool Corporation to determine a general list of CSFs. Their findings showed that CSFs 
can be divided into five primary categories; organizational factors, environmental factors, 
project factors, technical factors, and educational factors.  

6. Conclusion and Future Research  

Based on the literature reviewed, data warehouse comprises of distinct features that separates it 
from other decision support applications. Data warehouse is also different from traditional 
operational systems. According to the data warehouse architecture and implementation 
discussed in the review, data warehouse has an enterprise wide influence on the organizational 
infrastructure. Literature has also addressed the difficulties of data warehouse implementation 
and calls for more in-depth studies to explore the factors that challenges data warehouse 
success. Future research is recommended to develop and validate a data warehouse system 
success model and to highlight the factors that govern and facilitate the effective 
implementation of data warehouse. Organizations can evidently benefit from an extensive 
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understanding of the challenges which are significant to establishing a successful data 
warehouse systems implementation.  
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