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Abstract 

 
Most organizations are exposed to increasing competition and must be able to orient 
themselves in their environment. Therefore, they need comprehensive systems that are 
able to present a holistic view of the organization and its business. A data warehouse 
(DW) may support such tasks, due to its abilities to integrate and aggregate data from 
organizationally internal, as well as external sources and present the data in formats that 
support strategic and tactical decision-makers.  

Traditionally, DW development projects have focused on data originating from 
internal systems, whereas the benefits of data acquired external to the organization, i.e. 
external data, have been neglected. However, as it has become increasingly important to 
keep track of the competitive forces influencing an organization, external data is gaining 
more attention. Still, organizations are experiencing problems when incorporating 
external data and these hinder the organizations from exploiting the potential of external 
data and prevent them to achieving return on their investments. In addition, current 
literature fails to assist organizations in avoiding or solving common problems. 

 Therefore, in order to support organizations in their external data incorporation 
initiatives, a set of guidelines have been developed and contextualized. The guidelines 
are also complemented with a state of practice description, as a means of taking one step 
towards a cohesive body of knowledge regarding external data incorporation into DWs. 
The development of the guidelines, as well as the establishment of a state of practice 
description, was based upon the material from two literature reviews and four interview 
studies. The interview studies were conducted with the most important stakeholders 
when incorporating external data, i.e. the user organizations (2 studies), the DW 
consultants, and the suppliers of the external data. Additionally, in order to further 
ground the guidelines, interviews with a second set of DW consultants were conducted. 
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1 Introduction 

1.1 Problem Area 
The business environment of organizations has changed and nowadays it is commonly 
agreed that most organizations are competing in an ever-changing marketplace. In order 
for them to survive and sustain a competitive edge, they must be able to orient 
themselves in their environment. Otherwise, they may be overwhelmed by the 
competitive forces constantly influencing them.  

In order to acquire such an understanding, organizations need systems which are able 
to present a holistic view of the organization and its business (Gray, 1999). A data 
warehouse (DW) may support management in achieving such an understanding, since it 
is designed to support the integration and aggregation of data from organizationally 
internal and external sources, and to present the data in formats supporting strategic and 
tactic decision-makers (e.g. Inmon, 1996; Kimball, 1996; Chaudhuri and Dayal, 1997; 
Watson et al., 2001a; Connolly and Begg, 2002). Traditionally, the focus of DW 
development projects has been on the data originating from the internal systems, 
whereas the benefits of data acquired from outside the organization, i.e. external data, 
have been neglected (Devlin, 1997). However, since it has become increasingly 
important to monitor the competitive forces influencing an organization, external data 
has gained more attention and many argue for the benefits thereof (e.g. Alavi and Haley, 
1997; Chen and Frolik, 2000; Devlin, 1997; Gray and Watson, 1998; Inmon, 1996; 
Inmon, 1999; Watson and Haley, 1997; and Watson et al., 2002).  

The following quotations illustrate, on a general level, the perceived, general benefits 
of incorporating external data into DWs: 1) Oglesby (1999, p. 3) claims that: 
“Companies who use external data systems have a strategic advantage over those who 
don’t, and the scope of that advantage is growing as we move deeper into the 
information age”. 2) Stedman (1998, p. 2) states that “external data helps us 
understand our business in the context of the greater world”. 3) Inmon (1996, p. 272) 
argues that “the comparison of internal and external data allows management to see the 
forest for the trees”. In lauding the benefits of incorporating external data, the ability to 
compare and contrast the internal data is frequently mentioned as the primary benefit of 
incorporating external data into DWs (e.g. Inmon, 1996; Devlin, 1997; Sing, 1998; and 
Damato, 1999). Singh (1998) further advocates that organizations should increase their 
acquisition of data originating outside their own systems boundaries, since it allows for 
comparisons over time. Inmon (1996) claims that even though external data does not 
say anything directly about the company, it may still provide much valuable information 
about the universe in which the company competes. 

The benefits of combining DWs with external data has also gained more attention in 
related research areas, such as knowledge management systems (e.g. Gray, 1999; Meso 
and Smith, 2000; Binney, 2001), decision support systems (e.g. Nemati et al., 2002; 
Dong et al., 2004), executive information systems (e.g. Salmeron, 2001), and business 
intelligence solutions (e.g. Araya, 2004; Tiwana, 2000).  

However, although the literature strongly emphasizes the benefits of external data, it 
also accounts for problems experienced by organizations, e.g. data integration problems 
(Kimball, 1996; Adelman, 1998), the costs associated with the data (Oglesby, 1999), 
conflicting data (Damato, 1999), missing metadata (Adelman, 1998; Damato, 1999), 
and data quality issues (Zhu and Buchmann, 2002). These problems destruct 
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organizations from exploiting the potential of the data and cause them to spend 
resources in vain. 

1.2 The Research Problem 
The observation that organizations experience problems motivates further work, which 
is aimed at supporting organizations in exploiting their external data investments, 
especially since the literature so strongly emphasizes the rewards if successful. 

As a means of setting the scene for this work, a literature review (described in Section 
2.1) was undertaken, since Webster and Watson (2002, p. xiii) claim that: “a review of 
prior, relevant literature is an essential feature of any academic project. An effective 
review creates a firm foundation for advancing knowledge. It facilitates theory 
development, closes areas where a plethora of research exists, and uncovers areas 
where research is needed”. 

The literature review revealed that no systematic research has been conducted and no 
cohesive body of knowledge has been established regarding user organizations’ 
incorporation of external data into DWs. On the contrary, most of the literature 
describing external data incorporation into DWs contain few and fragmentary details 
regarding problems, as well as other important aspects such as, types of external data, 
types of sources, the process of external data incorporation, application areas, and 
benefits. These aspects were given attention since they are considered important in more 
general DW literature (e.g. Devlin, 1997; Paller, 1997; Agosta, 1999). In addition, most 
of the literature only comprises anecdotal evidence from non peer-reviewed literature, 
such as books (e.g. Inmon, 1996; Kelly, 1996; Devlin, 1997; Singh, 1998; Hackathorn, 
1999) or magazines (e.g. Adelman, 1998; Asbrand, 1998; Damato, 1999; Oglesby, 
1999; Collett, 2002). 

To compensate for the lack of details and in order to define the problem, an interview 
study with DW consultants was conducted (described in more detail in Section 2.2). The 
study had two purposes. Firstly, the study should verify that organizations incorporate 
external data and that they do encounter problems. This was considered important, from 
a sources-critique perspective, due to the lack of peer-reviewed literature. Secondly, the 
study should further clarify the important aspects focused on in the literature review.  

The interview study confirmed the dichotomy found in the literature. Organizations 
do incorporate external data into their DWs to sharpen their competitive edge and at the 
same they do encounter problems that obstruct them from exploiting the potential of 
such initiatives. The consultants also emphasized that the user organizations need some 
kind of support or guidance in order to cope with the problems. Furthermore, the study 
revealed that organizations are incorporating more and more external data and a 
majority of that data is acquired from commercial data suppliers, specialized in 
collecting, compiling, refining, and selling data. Kimball (1996) refers to these suppliers 
as syndicate data suppliers (SDSs). Therefore, this specific type of external data is 
hereafter referred to as syndicate data. 

To summarize, we note that: 1) organizations incorporate external data, preferably 
from SDSs, as a means to sharpen their competitive edge; 2) user organizations 
experience problems which destruct them from exploiting the potential of their 
investments; and 3) organizations need some kind of support in order to avoid or solve 
these problems, since existing literature does not provide such support. Hence, there is a 
need for systematic research addressing these problems.  

 4



 

1.3 Aim and objectives 
Based on the above reasoning, the aim of this work became: 

“To develop and contextualize an empirically grounded, problem-based 
support, aimed at assisting user organizations’ incorporation of external 
data into data warehouses, with a particular focus on data incorporated 
from syndicate data suppliers.”  

In order to fulfill the aim, we intend to achieve the following objectives: 

1. Establish a state of practice description, allowing organizations to contextualize 
their overall incorporation initiatives, as well as the application of the support.   

2. Identify and describe problems related to syndicate data incorporation into DWs, 
categorize the problems, and verify that the problems are industry-independent.  

3. Develop and ground, based on the incorporation problems, a support aimed at 
assisting organizations’ incorporation of syndicate data into DWs. 

In the following paragraphs, we elaborate the objectives and develop details regarding 
their contributions towards the fulfilment of the aim. 

Objective 1 – Establish a state of practice description, allowing 
organizations to contextualize their overall incorporation initiatives, as 
well as the application of the guidelines. 
Establishing the state of practice description is important for several reasons. 
Firstly, it extends current knowledge regarding external data incorporation 
and may be seen as a step towards establishing a cohesive body of 
knowledge. Thereby, it compensates for the few and fragmentary details 
found in current literature. Secondly, the establishment of the state of 
practice description requires a number of empirical investigations and the 
material originating from these investigations will also function as a solid 
foundation for the development of the support. Thirdly, the state of practice 
description also contributes in contextualizing incorporation initiatives of 
organizations, as well as the support. 

The state of practice description focuses on increasing the knowledge 
regarding the important aspects indicated in Section 1.2, i.e., types of 
sources, the incorporation process, types of data, application areas, benefits, 
and incorporation problems. 

Objective 2 – Identify and describe problems related to syndicate data 
incorporation into DWs, categorize the problems, and verify that the 
problems are industry-independent. 

The incorporation problems identified as part of establishing the state of 
practice description constitute the base for the support being developed. A 
few problems have already been identified during the initial literature review 
and the interviews with DW consultants. However, since many of the 
problems are described in terms of anecdotal evidence, there is a need for 
systematic, empirical research that delves into identifying and describing the 
problems. Furthermore, as external data incorporations are complex and 
extensive undertakings, the identified and described problems must be 
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categorized, as a means of contextualizing them in such initiatives. Such 
categorization also contributes as a structure for the support being 
developed. Finally, the problems need to be verified as industry-independent, 
since the support is being developed without any particular industry in focus.  

Objective 3 – Develop and ground, based on the incorporation 
problems, a support aimed at assisting organizations’ incorporation of 
syndicate data into DWs. 

The support will be the prescriptive contribution of this work and serves as a 
response to the need for assistance, expressed by the DW consultants. The 
support is based on the identified, described, categorized, and verified 
problems resulting from the achievement of Objective 2. In addition, the 
development of the support will be based upon a synthesis of the materials 
originating from research activities conducted as a means of describing the 
state of practice. Furthermore, the support will also be grounded towards 
empirical stakeholders, since the real contribution of the support depends on 
its practical applicability and benefits generated. 

Figure 1.1 illustrates the relationship between the objectives, as well as the 
intended results thereof. 

 
Figure 1.1. Illustrating the relationship between and the intended results of the objectives 

The achievement of the objectives and thereby the fulfillment of the aim is elaborated 
on in Section 6.2. 
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1.4 Publication Base 
In the following subsections, the extended abstracts of the publications directly 
supporting the contributions are given (Table 1.1). The full-length versions of the 
papers are found in Part III (Chapter 7).  

Table 1.1. The papers enclosed in the thesis 

Paper Id Title 
1 Strand, M., Wangler, B. and Olsson, M. (2003) Incorporating External Data 

into Data Warehouses: Characterizing and Categorizing Suppliers and 
Types of External Data. In Proceedings of the Ninth Americas Conference 
on Information Systems (AMCIS’03), 4-6 August, 2003, Tampa, Florida, 
USA, pp. 2460-2468.  

2 Strand, M. and Wangler, B. (2004) Incorporating External Data nto Data 
Warehouses - Problems Identified and Contextualized, In Proceedings of 
the 7th International conference on information fusion (Fusion’04)I – Vol. 
1, Svensson, P. and Schubert, J. (Eds.), pp. 288-294, Mountain View: 
International Society of Information Fusion. 

3 Strand, M., Wangler, B. & Lauren C-F. (2004a) Acquiring and Integrating 
External Data into Data Warehouses: Are You Familiar with the Most 
Common Process?, In  Proceedings of the 6th International Conference on 
Enterprise Information Systems (ICEIS’2004) - Vol 1, Isabel Seruca, I., 
Filipe, J., Hammoudi, S., and Cordeiro, J. (Eds.), pp. 508-513, Porto: 
INSTICC – Institute for Systems and Technologies of Information, Control 
and Communication. 

4 Strand, M., Wangler, B. and Niklasson, M. (2004b) External Data 
Incorporation into Data Warehouses: an Exploratory Study of Identification 
and Usage Practices in Banking Organizations.  In Proceedings of the 
CAiSE Forum at the 16th International Conference on Advanced 
Information Systems Engineering (CAiSE'04), Grabis, J., Persson, A., and 
Stirna, J. (Eds.), pp. 103-112, Riga: Riga Technical University.  

5 Strand, M., Wangler, B., Lundell, B. and Niklasson, M. (2005) Syndicate 
Data Incorporation into Data Warehouses: a Categorization and 
Verification of Problems, Fourteenth International Conference on 
Information Systems Development (ISD´2005), Karlstad, Sweden, 15-17 
August. (Accepted for publication in Kluwer/Plenum Press proceedings) 

6 Strand, M., Wangler, B. and Lundell, B. (2005) The Syndicate Data 
Supplier – Consumer Constellation: an Exploratory Study on the Supplier 
Side. In Proceedings of the Fifth Conference for the Promotion of Research 
in IT at New Universities and University Colleges in Sweden (Promote IT 
2005), Bubenko jr., J, Eriksson, O., Fernlund, H., and Lind, M. (Eds.), pp. 
387-396, Lund: Studentlitteratur. 

7 Strand, M., Wangler, B. and Lundell, B. (2005b) The Work Process of 
Syndicate Data Suppliers – Actors Related and Common Problems 
Identified, In Proceedings of the CAiSE Forum at the 17th International 
Conference on Advanced Information Systems Engineering (CAiSE'05), 
Belo, 0., Eder, J., Falcao e Cunha, J., Pastor, O. (Eds.), pp. 21-26,  Porto: 
Faculdade de Engenharia da Universidade do Porto.  
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8 Strand, M. and Lundell, B. (2005) Syndicate Data Incorporation into Data 
Warehouses: Contrasting Consumer Problems with Supplier Viewpoints, 
First International Conference on Interoperability of Enterprise Software 
and Applications (Interop-ESA’05). (Accepted for publication in Springer 
proceeding) 

For all papers, the author of this thesis has been the primary researcher. The author of 
this thesis has also been the main person responsible for deciding on the content of each 
paper and has structured and written them.  

1.4.1 Characterizing and categorizing external data 
Strand, M., Wangler, B. and Olsson, M. (2003) Incorporating External Data into Data 
Warehouses: Characterizing and Categorizing Suppliers and Types of External Data 
(Paper 1). 

This paper presents partial results from the interview study with DW consultants. The 
interviews covered 12 experienced consultants, representing geographically distributed 
DW consultancy companies of varying sizes. The paper aims at characterizing and 
categorizing types of external data and sources/suppliers of external data, and presenting 
some general examples on how external data may be used. In addition, the paper also 
relates the types of data to the types of sources/suppliers of external data. The results of 
the paper show that organizations use external data, for e.g., address verifications, 
customer segmentations, and preparations of targeted marketing campaigns. In addition, 
organizations incorporate external data to acquire a better understanding of the 
customers with respect to e.g. demographic movements, educational levels, or 
purchasing-patterns. Such insights data are important when, e.g., planning and 
designing one-to-one marketing campaigns, since they assist organizations in 
understanding the needs and behavior of their customers. 

1.4.2 Outlining the external data incorporation process 
Strand, M. and Wangler, B. (2004) Incorporating External Data into Data Warehouses 
- Problems Identified and Contextualized (Paper 2). 

In this paper, partial results of the interview study with 12 DW consultants are 
presented. The part of the interview study accounted for in this paper aimed at exploring 
how external data is incorporated and also to identify and describe the most common 
problems. Furthermore, as the problems identified ought to be put in a context and the 
fact that literature lacks details on the process of incorporating external data into DWs; 
the external data incorporation process (EDIP) is outlined. The result of the interview 
studies showed that the process of incorporating external data comprises the following 
four activities; 1) identification, 2) acquisition, 3) integration, and 4) usage. The 
activities chosen are not solely unique for external data. However, since the external 
origin of the data implies issues such as less control of the data, difficulties in ensuring 
the quality of the data, the associated costs when purchasing the data, integration 
problems due to disparate data structures, and problems of conceptually mapping the 
external data with the internal data, it deserves more attention. In addition, the 
interviews provided rather detailed information on the problems of incorporating 
external data into DWs, such as: ensuring the quality of the external data, making the 
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users trust the external data, physically integrating the external data with the internal 
data, and conceptually map the external data with the internal data. 

1.4.3 Acquiring and integrating external data  
Strand, M., Wangler, B. and Lauren, C-F. (2004) Acquiring and Integrating External 
Data into Data Warehouses: Are You Familiar with the Most Common Process? (Paper 
3). 

This paper presents the results of an interview study with 8 banking organizations 
partially aimed at outlining and describing different issues on external data acquisition 
and integration. In addition, a major purpose of the paper was to outline specific 
problems that make the acquisition and integration so problematic. The results 
accounted for in this paper revealed, for example, four different approaches on how the 
external data may be incorporated into the DW. The results also show that the 
organizations acquire the external data into the DW by various types of data distribution 
technologies and that most of the data is subscribed to or acquired on-demand. 
However, the results of the study also revealed that organizations experience problems 
related to the integration activity of the external data incorporation process. For 
example, user organizations experience problems caused by diverging data structures 
and a low data quality of the acquired data.  

1.4.4 Identifying and using external data  
Strand, M., Wangler, B., and Niklasson, M. (2004) External Data Incorporation into 
Data Warehouses: an Exploratory Study of Identification and Usage Practices in 
Banking Organizations (Paper 4). 

DW literature describing external data incorporation contains only few details on how 
the external data may contribute when incorporated, i.e. how the external data is used 
and for what purposes. The lack of focus on the relationships between external data and 
DWs offers organizations little support, in being able to fully exploit the potential of 
their investment in DWs and external data. Therefore, this paper accounts for the results 
of an interview study with 8 banking organizations, partially aimed at, in detail, 
elaborating on how external data is used and identifying the related problems. In 
addition, the paper also accounts for how organizations work in identifying possible 
sources of external data and how they select these sources/suppliers. The results show 
that user organizations work rather informally on external data incorporation initiatives 
and that they experience problems when trying to exploit the potential of the external 
data. Furthermore, the paper also exemplifies a number of applications for external data, 
which contributes to extending the body of knowledge related to external data 
incorporation into DWs.  

1.4.5 Categorizing and verifying incorporation problems  
Strand, M., Wangler, B., Lundell, B., and Niklasson, M. (2005) Syndicate Data 
Incorporation into Data Warehouses: a Categorization and Verification of Problems 
(Paper 5). 

This paper presents the results from a literature review and an interview study aimed at 
categorizing and verifying problems related to syndicate data incorporation into DWs. 
Leading journals were examined, as well as conference proceedings and books. 
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Relevant literature was also searched for via forward and backward reviewing of the 
identified articles. Unfortunately, most articles and books identified indicated the 
importance of external data on a general level or only claimed external data as a 
possible data source for DWs. Therefore, the search scope was extended towards DW-
resource web pages.  

The interview study covered 5 large organizations from 5 different industries. The 
results of the interview study show that all participating organizations have experienced 
problems when incorporating syndicate data into DWs. In addition, they gave very few 
concrete examples on how to handle these problems. Often, these solutions were 
manual and time-consuming work-arounds or focused on adapting to the suppliers’ 
standards. The lack of solutions is problematic and the categorized and verified 
problems contribute in two ways: Firstly, they provide issues to taken into consideration 
in order to avoid the pitfalls and obstacles of such incorporation. Thereby, they 
contribute with a support for organizations incorporating syndicate data and further 
emphasises the need for some kind of support for user organizations. Secondly, the 
categorization may also function as a foundation for a more hands-on support for 
organizations. In addition, by verifying that the problems identified in the literature are 
experienced in several other industries, the problems may be considered as industry-
independent. Therefore the updated categorization of problems contributes to many 
types of industries.  

1.4.6 Describing the business environment and the industry of the 
SDSs 

Strand, M., Wangler, B. and Lundell, B. (2005) The Syndicate Data Supplier – 
Consumer Constellation: an Exploratory Study on the Supplier Side (Paper 6). 

The research reported in this paper extends current knowledge of syndicate data 
incorporation into DWs. It does so by employing an interview study with SDSs, aimed 
at identifying, in general, important characteristics of the industry and outlines the 
business environment of these suppliers. The paper presents three main results. Firstly, 
it describes the business environment of the SDSs, with respect to influencing actors 
and their collaboration/competition with each other, and with the SDSs. Secondly, it 
describes the SDS industry, by outlining one general type of SDS and two subtypes of 
specialized SDSs. In addition, the collaborations and competitions between these 
different types of suppliers are also outlined and described. Thirdly, the paper presents a 
set of characteristics describing the SDSs.  

The results are important for several reasons. Firstly, they account for a large 
proportion of literature actually describing the SDS industry. Current literature only 
addresses the existence of such organizations in very fragmented ways. Secondly, these 
details are important for understanding the supplier-consumer constellation of syndicate 
data incorporation. So far, only the consumer side has been covered in literature. 
Understanding the supplier side is very important, as it contextualizes the problems that 
consumers encounter. The suppliers may also contribute in solving these problems, as 
user organizations incorporate most of their external data from SDSs.  

The results reveal that the SDSs face a competition, they are closely interrelated, and 
they are very data quality conscious. In addition, the results show that the suppliers 
anticipate an increased incorporation of syndicate data into DWs and therefore invest 
considerable resources in developing services for such data incorporation. 
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1.4.7 Identifying the work process of the SDSs 
Strand, M., Wangler, B. and Lundell, B. (2005) The Work Process of Syndicate Data 
Suppliers – Actors Related and Common Problems Identified (Paper 7). 

In this paper we present partially results from an interview study with SDSs, which 
focuses on data or services aimed at DW incorporation. The paper provides three 
different results. Firstly, it describes a generic work process on how the SDSs function 
with their data identification, acquisition, integration and product development, and also 
how they sell and distribute their data. Secondly, the paper outlines problems that the 
SDSs encounter during this process. Finally, the paper also relates important actors in 
the business environment of the SDSs to the process activities. 

The results contribute in several ways. Firstly, these details are important for 
understanding the supplier-consumer constellation of syndicate data incorporation, as 
the user organizations incorporate most of their external data from the SDSs. Secondly, 
the results extend the current body of knowledge on how the SDSs work, who they 
collaborate with, and which problems they encounter. The extended body of knowledge 
is crucial, in order to understand syndicate data incorporation into DWs and to 
contextualize the support needed by the consumer organizations. Current literature only 
perfunctorily addresses the existence of such organizations and provides few details.  

1.4.8 Contrasting consumer problems with SDSs’ viewpoints 
Strand, M. and Lundell, B. (2005) Syndicate Data Incorporation into Data Warehouses: 
Contrasting Consumer Problems with Supplier Viewpoints (Paper 8). 

The paper provides partial results of an interview study directed at 8 different SDSs, 
partially aimed at contrasting the enhanced list of syndicate data incorporation problems 
experienced by user organizations, with the viewpoints, experiences, and work routines 
of the SDSs, from a SDS perspective. Contrasting the problems experienced by the 
consumers is important for at least three reasons. Firstly, it allows for an evaluation of 
the interoperability between the user organizations and the SDSs. Syndicate data 
incorporation is a multi-facetted undertaking, covering organizational as well as 
technological aspects and therefore an interoperability evaluation covers the business 
layer, the knowledge layer, and the ICT systems layer. Secondly, it extends the current 
body of knowledge of syndicate data incorporation into DWs, by describing tensions 
and collaborations between the consumers and the SDSs. Thirdly, it contributes with 
important details when developing hands-on support for organizations incorporating 
syndicate data into their DWs, by including details, e.g., on how they establish business 
relationships with their customers and to what degree the SDSs allow the user 
organizations to tailor the syndicate data. Our findings identify a number of important 
collaborations and tensions between the consumers and the SDSs, indicating that the 
two parties are rather mature in their interoperability on the ICT-systems layer, whereas 
more attention should be given the interoperability on both the business- and knowledge 
layers.  

In addition, the publications listed in Table 1.2 are the result of other research 
initiatives that have been undertaken before or during the work with this thesis and 
relate to the research problem addressed herein. 
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Table 1.2. Related publications not included in the thesis. 
Paper Id Title 

A Backlund, P. and Strand, M. (2002). Evaluating Knowledge Management in 
Network Contexts – Applying the Strategic Knowledge Management 
Framework. In Proceedings of the 10th European Conference on 
Information Systems (ECIS), 6-8 June, Gdansk, Poland. (Authors are given 
in alphabetic order) 

B Backlund, P. and Strand, M. (2002). Managing Knowledge in a Networked 
Context. In Proceedings of the Eleventh International Conference on 
Information Systems Development: Advances in Methodologies, 
Components, and Management (ISD 2002), September 12 -14, Riga, Latvia. 
(Authors are given in alphabetic order) 

These papers account for the results of an industrial project conducted with the co-
author of these papers, aimed at developing a knowledge management system, 
supporting knowledge transfer from manufacturers of electronic circuit boards back to 
the designers. The knowledge transfer turned out to be more of a data transfer, as much 
of the data that were transferred was in the format of quantitative measure, related to 
different types of electronic circuit boards. Both papers are related to this thesis as they 
clearly focus on transferring data and knowledge between organizations and 
organizational, as well as technological problems, which may occur when incorporating 
data with an external origin, as a basis for decision support. 

1.5 Thesis Roadmap 
This thesis is arranged as a collection of separately published papers. It is therefore 
important to guide the reader on its structure, as well as the author’s intention on how it 
should be read. The thesis consists of three parts (Parts I-III). Part I comprises the 
following chapters: 

 Chapter 1, Introduction, outlines the problem area, as well as the aim of the work. In 
addition, the chapter also comprises extended abstracts of the publication base. 
Finally, the chapter also consists of a roadmap for the remaining chapters. 

 Chapter 2, Research Approach, presents the research activities undertaken and the 
overall research process guiding the work. For each research activity, 
methodological considerations are extensively motivated and discussed. This was 
considered important, since the format of the thesis, i.e. a collection of papers, could 
confuse the common theme of the research approach. 

 Chapter 3, Theoretical frame, provides important definitions and the background for 
the work. In addition, the chapter also presents related work regarding external data 
and syndicate data incorporation into DWs. 

Part II includes the following chapters 

 Chapter 4, Developing and grounding the guidelines, illustrates how the guidelines 
were developed and grounded in the incorporation problems and the material 
resulting from the research activities undertaken. Chapter 4 only comprises the 
development and presentation of the prescriptive contributions of this work, i.e., the 
guidelines, whereas Section 6.1 accounts for all contributions of this work, 
prescriptive as well as descriptive. 
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 Chapter 5, Further grounding the guidelines, consists of two sections. The first 
section provides some brief results from the empirical grounding of the guidelines. 
The second section gives examples on how the guidelines may be applied, as 
support in avoiding or solving common problems.  

 Chapter 6, Conclusion, concludes the thesis in four sections. The first presents the 
contributions of this work. Secondly, we elaborate on fulfillment of the aim of the 
thesis. Thirdly, the quality of the thesis is reflected upon. Finally, directions for 
future research are introduced and discussed. 

Part II also contains the reference list of the thesis. However, the references cited in the 
publication base are not included in the references, but are provided in each paper 
respectively.  

Part III, comprises the full-length versions of the publication base (Chapter 7). 
Although the papers are identical to the publicized versions, some of the papers have 
been reformatted to maintain a uniform format in this thesis. 

Furthermore, in order to comprehend the work presented, the thesis is intended to be 
read in the following order: Part I, Part III, and Part II. The suggested order reflects the 
author’s view of a thesis in the format of a collection of papers and also aligns it to the 
way it was written.  
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2 Research Approach 
The presentation of the research approach is inspired by the work of Barrett and 
Walsham (2004), in which they emphasize scoping and sampling as key decisions when 
conducting research. In this work, scoping refers to the decisions taken regarding the 
research activities undertaken in order to fulfill the aim, whereas sampling refers to the 
decisions taken regarding the literature and respondents selected in each research 
activity.  In addition, the presentations of the research approach and the comprising 
research activities (given in sequential order in Figure 2.1) are deliberately rather 
extensive, due to the format of the thesis. Since the thesis comprises a collection of 
papers, the common theme of the research methodology may become difficult to follow, 
especially since the collected papers occasionally are rather brief on methodological 
considerations, due to space limitations in proceedings. 

 
Figure 2.1. Illustrating the sequential order of the research activities. (References to the 

sections in the thesis are given in parenthesis) 

Before describing each research activity in detail, two general comments are given. The 
first concerns the choice of technique for collecting material and the second concerns 
the common-threads of the implementation of the studies. 

Five interview studies were conducted during this work. The rationale for solely 
employing interviews as a technique for collecting material, instead of a mixture or 
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variation of techniques, including, e.g., observations and questionnaires are the 
following. Firstly, as indicated previously, current literature lacks in extensive 
descriptions of external data incorporation into DWs. The literature provides few 
details, and some important aspects, e.g., the process of incorporating external data, is 
not elaborated on at all. Therefore, one primary purpose of the work was to acquire 
details related to these aspects. Consequently, questionnaires were excluded, since they 
are not the natural choice for acquiring details (Williamson, 2002). Secondly, in order to 
develop a support applicable to many different industries, a broad material was 
considered important. Observations were therefore excluded, since they generate 
extensive in-depth material, but of a low generality (Williamson, 2002). Therefore, 
given that details and a broader reference were needed, interviews were considered the 
most relevant technique. One may argue that a mixed approach of questionnaires and 
observations could have been an alternative as a means of acquiring both details and a 
more general reference. However, compared to interviews, this mixed approach had one 
major drawback. Several empirical stakeholder groups were approached during the 
work in order to acquire an as rich material as possible. It was considered important, to 
establish the state of practice description, as well as to develop the support. In addition, 
to acquire such rich material, all the studies aimed at acquiring both details and a broad 
reference. Therefore, the mixed approach was also excluded since it was considered as 
too extensive to conduct observations and questionnaires towards all stakeholder 
groups.  

Moreover, all the interviews (in all the studies) were conducted by telephone, as most 
of the respondents were very busy and only a few of them were able to participate in a 
face-to-face interview. The drawback with telephone interviews, compared to face-to-
face interviews, is the missed opportunity to be able to read the body language of the 
respondent (Williamson, 2002) However, for this work, with a need for a strong 
empirical grounding, the access to practitioners was crucial and did therefore override 
any preferred techniques for conducting interviews.  

In addition, all interviews were semi-structured (Williamson, 2002), following a 
structured form, but allowed for follow-up questions, when details were missing or 
when the respondents expressed themselves vaguely or failed to answer in accordance 
with the question. Consequently, the initiative was kept by the researcher. Furthermore, 
in all studies, the interview form was sent to the respondents in advance, which allowed 
them to read and reflect upon the questions. Thus, it was assumed that the respondents 
would be better prepared when the interview was conducted. Additionally, the notes or 
transcripts were returned to the respondents, allowing them to, for example, correct 
misunderstandings or complement their answers. Moreover, it was considered essential 
to follow proper research ethics, in allowing the respondents to read through the notes 
or transcripts and make corrections, deletions, or clarifying insertions.When the notes or 
transcripts had been approved by the respondents, they were analyzed. 

Finally, all question forms were accompanied by a covering letter explaining the 
purpose of the study, guaranteeing the confidentiality of the collected data, with an 
explanation of how the material was to be compiled. Therefore, only divergences from 
this approach will be elaborated upon in the forthcoming sections.  

2.1 Broad literature review  
As claimed by Webster and Watson (2002), a review of prior and relevant literature is 
essential when conducting any type of research, in order to frame (or scope) one’s own 
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work. Therefore, the work began by conducting a broad literature review. (For 
clarification, this literature review has already been partially accounted for in Chapter 1 
and its purpose and results will therefore be only briefly described). 

As a starting point, leading journals were examined, as well as conference 
proceedings and books. Relevant literature was also searched for via forward and 
backward reviewing of the identified articles. This type of research resulted in a rather 
limited amount of details, and therefore the search scope was extended to include DW-
resource web pages (e.g. www.dmreview.com and www.dw-institute.com). Although 
one might question the quality of such resources, they were included, since the literature 
review was inclusive and aimed at identifying as much relevant material as possible. 
Furthermore, since DWs are important in business intelligence (BI) solutions or other 
integrated solutions (e.g. Gray, 1999; Binney, 2001; Salmeron, 2001; Araya, 2004) 
literature from other areas relating to DWs were included, e.g., business intelligence 
systems, executive information systems, environmental scanning, decision support 
systems, and knowledge management systems. The importance of applying an inclusive 
search scope is also conveyed by Webster and Watson (2002, pp. xv-xvi) suggesting 
that a literature review should “not be confined to one research methodology, one set of 
journals, or one geographical region”. 

The reviewed literature was initially arranged into two broad categories; literature 
including mere indications of external data, and literature with a more extensive content. 
The results of the initial categorization showed that most identified literature indicated 
the importance of external data at a general level or only claimed syndicate data as 
possible category of data (e.g. Inmon, 1996; Watson and Haley, 1997; Gray and 
Watson, 1998; Chen and Frolik, 2000). The literature review also revealed that no 
systematic research has been conducted regarding external data incorporation into DWs 
and consequently, no cohesive body of knowledge has been established.  

Still, the few and fragmentary details identified were categorized according to the 
following, predefined aspects: the types of external data being incorporated; the types of 
sources from which the external data is incorporated from; the outline of a process of 
incorporating external data; the application areas for and the benefits of the external 
data; and the problems encountered by the user organizations encounter. The reason for 
focusing upon these aspects was that in general DW literature, without any specific 
focus on external data, aspects like: data sources, data types, data materialization 
processes, the usage of the DW, and problems, are emphasised as very important (e.g. 
Devlin, 1997; Paller, 1997; Agosta, 1999).  

To conclude, since the results of the initial literature review provided few details 
which informed upon the predefined aspects, it became obvious that the anecdotal 
evidence concerning the important aspects needed to be complemented by empirical 
material.  

2.2 Interviewing DW consultants 
To compensate for the lack of details in the literature and in order to define the problem, 
an interview study with DW consultants was conducted. (For clarification, the interview 
study has been partially accounted for in Chapter 1 and this section is therefore mainly 
focused on the methodological considerations of the study).  

The study had two purposes. Firstly, the study should verify that organizations 
incorporate external data and that they do encounter problems. Due to the lack of peer-
reviewed literature, this was considered important from a sources-critique perspective. 
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Secondly, the study should collect material allowing for an increased understanding of 
the important aspects focused on in the literature review.  

DW consultants, instead of user organizations, which may be considered as the most 
obvious stakeholder group, were approached for the following reasons. Firstly, it was 
assumed that user organizations might not admit they encounter problems, since such 
information could be considered politically sensitive. Secondly, one of the purposes of 
the study was to acquire more details regarding the important aspects of external data 
incorporation. Since DW consultants have been working on several projects, they were 
considered more experienced in relation to these aspects.  

The respondents were identified on the Internet, by searching for companies that 
claimed to be developing DW solutions. Varying company size, their geographical 
distribution, and the consultants’ experience were considered important parameters, for 
acquiring a rich material. Larger consultancy organizations probably work with larger 
user customers, whereas smaller sized consultancy companies were assumed to work 
with smaller companies. The intention was to cover a large spectrum of user 
organizations. In addition, the geographical distribution of DW consultants was 
considered important, since previous contacts with them indicated there was a lot of 
communication between constellations of DW consulting companies and that these 
constellations were maturing internal best practices. Since this was considered a 
possible bias, with respect to the ability to acquire a broad understanding, the 
geographical distribution of the companies was a means of avoiding such influences on 
the results. Finally, the experience of the interviewees was considered important since, 
if experienced, the consultants had participated in several projects and were therefore 
able to answer the questions from a more general perspective that was not plagued by 
the experiences from a particular project. The sampling resulted in a respondent group 
of 12 consultants from 12 different companies, with at least 3 years of DW experience. 
The respondents were geographically distributed (6 cities) and represented both large, 
internationally well-known consulting firms and small, national companies with 5-10 
employees. Hence, we claim that a purposeful sample was established. Patton (2002) 
states that a purposeful sample is a sample that assures that you will have answers to 
your questions and at the same time minimizes biases. Furthermore, the interview 
questions1 were based upon the important aspects of external data incorporation, 
focused on during the broad literature review.  

The interviews lasted on an average of 45 minutes during which time notes were 
taken, since some of the respondents refused to be recorded. The notes provided a 
material covering approximately 16500 words (1369 words on average).  

The analysis of the notes was conducted via content analysis, which according to 
Patton (2002, p. 453) may be described as: any qualitative data reduction and sense-
making effort that takes a volume of qualitative material and attempts to identify core 
consistencies and meanings. Working with the notes involved marking, with colored 
pencils, phrases and words that contributed with details according to the important 
aspects covered by the interview questions. This included sources/suppliers of external 
data, types of external data, application areas, problems experienced, and the outline of 
the external data incorporation process. In addition, the coding also aimed at relating 
types of suppliers/sources with types of external data.  

                                                 
1 The interview questions are found in Appendix A.1 
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The results of the study contributed to increasing the details related to these aspects. 
In addition, the results contributed in scoping and sampling forthcoming research 
activities, by indicating that the user organizations incorporate most of the external data 
from SDSs. Thereby, the SDSs became an important stakeholder group to target in 
future, empirical investigations. In alignment, the consultants also provided a number of 
examples of SDSs. Finally, the result of the study also revealed that the user 
organizations require some kind of support, which could assist them in solving or 
avoiding common problems and thereby allow them to better exploit the potential of the 
external data. 

2.3 Interviewing banking organizations 
As indicated previously, the interview study with the DW consultants identified the user 
organizations and the SDSs as important stakeholders. Since the DW consultants study 
aimed at outlining their general perception of external data incorporation, it was 
considered important to acquire further detailed descriptions. 

Therefore, this study was targeted towards user organizations, since they are the 
consumers of the syndicate data and are able to contribute with extensive details 
regarding the important aspects. Consequently, the study aimed at acquiring more 
details concerning the important aspects in general. In addition, since the DW 
consultants only provided a general understanding of the EDIP, this study was 
particularly focused on acquiring details regarding the activities of the process. It was 
important to extensively describe the process, since it provides a structure for the 
important aspects in general, and the problems in particular. In addition, the study did 
not have a specific focus regarding the incorporation and role of syndicate data in the 
organization. The reason for applying the more general focus was to verify the DW 
consultants’ observation that most data is acquired from SDSs. This was important, 
since other suppliers/sources were also mentioned by the consultants.  

The sampling of the user organizations was based on an ambition to identify 
organizations with considerable experience in their external data initiatives. This was 
important, for being able to acquire as many details as possible, in particular, it was 
considered a necessity for acquiring detailed descriptions concerning problems 
experienced. Furthermore, since this was the first study aimed at the consumers, it was 
important to identify organizations conducting the same or similar businesses, since 
diverging business contexts were regarded as a potential bias that may hinder the 
comparison of the answers. Patton (2002) refers to this type of sample as homogenous 
sampling. Still, it should be mentioned that banking organizations are homogenous with 
respect to the business conducted, whereas they are heterogeneous in size. As a 
consequence, the banking industry was considered suitable, since it is known to be 
advanced in its adaptation of the DW technology and many of the largest and well-
known DW projects in Sweden have been conducted in banking organizations.  

The respondents were identified by contacting all companies labelled banking 
organization in the Yellow Pages of the telephone directory. The sampling focused on 
main offices and subdivisions were therefore excluded. This drastically reduced the 
number of potential organizations. For example, one bank had 23 occurrences, 
including the main office and 22 subdivisions. If only concerning main offices, 24 
different organizations remained and all of these were contacted. During the initial 
contacts, we verified that they were running a DW and incorporated external data 
therein. This verification reduced 14 organizations. Most of them had a DW, but fewer 
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of them were incorporating external data. 8 out of these 10 companies agreed on 
participating, making the final “interview rate” 80%. 

The development of the interview questions2 was informed by the prior knowledge of 
the outline of the external data incorporation process and primarily focused on 
identifying details regarding the comprising activities. The interviews were conducted 
via telephone, as most of the respondents claimed that they were rather busy. The 
interviews were taped and transcribed, and lasted on average for 60 minutes. The 
transcripts of the interviews ranged from 2201 to 4297 words (3418 words on average).  

The analysis of the transcripts was conducted according to the ideas of content 
analysis (previously described). In detail, the transcripts were coded with colored 
pencils according to each activity of the external data incorporation process, 
identification, acquisition, integration, and usage. For each activity, phrases and words 
indicating initiatives or work routines were coded. In addition, for each activity, 
indicated problems were coded, as well as indications or statements related to the other 
important aspects. For example, during the coding of the parts of the transcripts relating 
to the identification activity, SDSs were exemplified. 

Besides the results contributing to the fulfillment of the purpose of the study, they 
also contributed in scoping forthcoming activities. Firstly, the banking organizations 
stated that they only incorporate syndicate data. Thereby, the results verified the 
consultants’ observations that the consumers acquire most of their external data from 
SDSs. The verification of the SDSs strongly indicates that the scope of the work should 
be narrowed towards syndicate data. Secondly, the user organizations also provided 
examples of SDSs and although most of them were already suggested by the DW 
consultants, a few new ones were identified. Thirdly, it was also shown that the large 
banking organizations were more advanced in their incorporation initiatives. Finally, all 
user organizations admitted that they encounter problems, but could not provide many 
details on how they solved or avoided common problems. This further strengthened the 
motivation for developing a support aimed at assisting user organizations.  

2.4 Focused literature review 
After the completion of the interview study with the banking organizations, a literature 
review with a narrower focus was undertaken. The motivation for conducting an 
additional literature review was that since both the DW consultants and the user 
organizations strongly identified the SDSs as the primary source for external data, the 
scope of the work was narrowed to encompass solely syndicate data. Since the broad 
literature review was focused on external data in general, it was considered important to 
conduct a more focused review towards identifying the literature accounting for details 
related to only syndicate data. In addition, since the need for a support was verified in 
the banking study and the previous decision on grounding the support in experienced 
problems, it was considered important to identify the literature accounting for such 
problems. Therefore, the purpose of the review was to identify as much literature as 
possible that accounted for any details or supporting evidence on problems related to 
syndicate data incorporation.  

The implementation of this focused literature review was, once again, guided by the 
structured approach suggested by Webster and Watson (2002) and the search for 
literature was conducted in the same inclusive manner as in the broad literature review. 

                                                 
2 The interview questions are found in Appendix A.2 
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Therefore, it will not be accounted for in any detail. However, to illustrate the amount of 
peer-reviewed literature identified, the following result was acquired by searching via 
the bibliography database INSPEC. The search for “external data” and “data 
warehouse” identified 19 papers and the search string “external data source” generated 
11 papers. A search for “syndicate data” resulted in no match. 

Once the search for relevant literature was finished, the material was reviewed from a 
concept-centric angle, as suggested by Webster and Watson (2002), instead of an 
author-centric angle. The concepts centred on the problems identified during the 
analysis of the literature. For each problem identified, the authors indicating this 
problem were related. In addition, phrases or words describing the problem were 
indicated by a number and each identified problem had a corresponding number. 
Furthermore, since the focus was narrowed, the literature resulting from the broad 
literature review was re-reviewed in order to ensure that no problems were overlooked. 
Since the amount of literature covering syndicate data incorporation into DWs is even 
more limited than the literature covering external data, only a few new papers were 
identified. Additionally, Papers 1-4 comprising parts of the publication base in this 
work was also included in this review, since they account for many of the problems 
related to syndicate data incorporation. 

 As a result of the initial analysis of the literature, 38 problems were identified. 
However, the narrowed focus on syndicate data resulted in a conceptual problem, in that 
although many authors use the concept external data, they also indicate that the data is 
bought from specialized suppliers. Therefore, to avoid concept confusion, it was 
decided to apply the concept of syndicate data instead of the more general concept of 
external data. In addition, since some literature covered problems relating to external 
data in general, without any particular reference to syndicate data, it was necessary to 
determine, for each problem, whether it was relevant or not to the specific focus on 
syndicate data. For example, Zhu (1999) and Zhu et al. (2000) address the problem of 
dynamic data sources on web pages. Since the Internet is another class of 
source/supplier of external data, separated from syndicate data, this particular problem 
was not included. This relevance check excluded 14 problems, resulting in an initial 
categorization including 24 problems. The problems were then described and 
categorized according to the activities of the EDIP, which were the units of analysis. 

2.5 Verifying the problems 
After the completion of the focused literature review, an interview study was conducted. 
The study aimed at updating the initial problem categorization resulting from the 
focused literature review, by verifying which problems that were industry-independent. 
It was conducted with a set of non-banking user organizations. Updating the initial 
problem categorization was important, since the problems should ground a support 
without any reference to a particular industry. 

The interview study began with identifying organisations via purposeful sampling 
(Patton, 2002), in that we contacted non-banking organizations from different 
industries. The organizations contacted were known to have a DW and it was also 
verified that syndicate data was incorporated into it. The decision to contact large 
organizations was informed by the results from the study with banking organizations, 
which revealed that the larger sized banks were more advanced in their incorporation 
initiatives. The focus on large organizations was also informed by the fact that DW 
solutions and syndicate data are expensive and that large organizations were assumed to 
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have sufficient resources. The appropriateness of this sampling decision is supported by 
the results of Hwang et al. (2004). Their study shows that larger sized banks are keener 
on adopting DW technology than smaller sized ones.  

In the initial contacts, it was verified that the companies, as well as the respondents, 
have been working with syndicate data incorporation for a number of years, since more 
extensive experience should increase the probability that they have been exposed to a 
variety of problems. In addition, experience was also deemed necessary for 
representatives of companies in order for them to be able to understand and explicitly 
express the problems, their causes and impacts, and possible solutions.  

The final sample included 5 respondents, who are responsible for the DW system in 
the main company or in divisions thereof and comprise the following industries: 
newspapers, car manufacturer, grocery retailer, petroleum refiner, and medical research 
and development.  

The development of the interview questions3 was based on and structured according 
to the categorization of problems resulting from the focused literature review. Each of 
the 24 problems had a set of corresponding questions. The respondents were asked if 
they had experienced the problem or not. In addition, for each problem experienced, 
possible causes, impacts and solutions were discussed. Furthermore, the respondents 
were also asked from which SDSs they acquire data and if they wanted to add any 
problem not covered in the question form.  

The five interviews were conducted over the telephone and each lasted on average 
one hour. Extensive notes were taken during the interviews, since two of the 
respondents did not agree to being taped. Occasionally, quotations were included in the 
notes, in order to complement the analysis with the exact wording of the respondents. 
The notes provided material covering approximately 6750 words (1350 words on 
average). After the completion of each interview, the notes were checked for spelling 
and sometimes restructured, e.g., if the respondent had complemented an answer later 
on.  

The analysis of the notes was conducted according to the ideas of content analysis. In 
detail, the notes were coded with colored pencils, indicating, with the different colors, 
which problems the organizations had encountered, possible causes, the impact of the 
problems, and possible solutions or work-arounds. In addition, quotations were color-
coded where certain statements of the respondents were considered as contributing to 
illustrate how, for example, user organizations had performed certain modification or 
time-consuming work arounds in order to solve problems or at least alleviate their 
impact. 

The analysis revealed that 12 of the 24 problems were experienced by a majority of 
the respondents (at least 3). Since the aim was to verify that the problems were industry-
independent, these problems directly qualified to the evolved categorization of 
problems. The remaining 12 problems were further analyzed, in order to verify if they 
could be considered industry-independent or not. Further analysis resulted in the 
exclusion of three problems and one that was refined and divided into two problems. In 
addition, a few of the problems were also rephrased for clarification, based upon the 
responses from the respondents. It is also worth noting that the respondents failed to 
mention any additional problems that were not covered by the initial categorization. The 
analysis also identified one additional SDS that had not been indicated previously. It 

                                                 
3 The interview questions are found in Appendix A.3 
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was furthermore confirmed by the analysis that the SDSs are important stakeholders, as 
many of the organizations solved some of the encountered problems by simply adopting 
the data standards and/or data structures as delivered by the SDSs. As a consequence, it 
was decided that an interview study should be conducted with the SDSs, in order to 
identify, for example, how they work with the data, their external influences, the outline 
of the industry, and their response to the problems updated in this verifying study. Such 
details would also contribute in contextualizing the developed support from one further 
empirical perspective, adding to the perspectives provided by the consumers and DW 
consultants. 

2.6 Interviewing SDSs 
The study purposed to contrast the incorporation problems experienced and expressed 
by the user organizations, with the viewpoints and experiences of the SDSs. In addition, 
the study’s aim was to outline the data and services offered by the SDSs, describe the 
business environment and the industry of the SDSs, as well as, identify and describe a 
generic work process with related problems illustrating how the SDSs acquire, manage, 
refine, and sell their data. The dual purposes of the study were motivated by the 
following two requirements. Firstly, in order to investigate and describe syndicate data 
incorporation initiatives, the suppliers’ perspective must also be included, to 
complement and balance the opinions’ of the user organizations. Secondly, during the 
two literature reviews undertaken, no detailed descriptions of the SDSs were identified. 
Therefore, such coverage would significantly contribute in extending the state of 
practice description.  

The sampling of the respondents was based solely on the examples of SDSs provided 
by the DW consultants, the banking organizations, and the organizations in the 
verifying study. After initial contacts, all SDSs agreed to participate and the sample 
included 10 respondents working for 8 different SDSs. One company was represented 
by two respondents in separate interviews, due to their broad involvement in different 
types of services/products. Both services/products had been exemplified in previous 
studies. Furthermore, in one of the interviews, the SDS allocated two respondents, of 
which one was a product manager and the other a production manager.   

The development of the interview questions4 was informed by the prior knowledge 
resulting from previous studies and based upon the problems categorized and verified in 
previous studies. Furthermore, in order to contrast the answers from the suppliers, the 
interview questions were developed from an opposite perspective with respect to the 
problems. This “careful” approach was chosen in favour of more direct questions, since 
these were considered too sensitive to state and would neither generate a positive 
atmosphere during the interviews nor a rich material. To illustrate, one of the problems 
experienced by the user organizations is that it is demanding to design and maintain the 
data transformation processes for syndicate data. Direct questions could have been if 
they are aware of this problem, do they admit that it may be partly caused by them, and 
what do they do alleviate the impact of it? However, due to the motives given above, 
the more indirect approach was chosen, and instead, the following question was stated: 
to what extent do you allow your customers to tailor the data so that it fits their own 
needs? (Question translated to English). In order to acquire additional details and to 
compensate for the type of questions exemplified above, follow-up questions were 

                                                 
4 The interview questions are found in Appendix A.4 
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posed. The interviews were conducted via telephone and were taped and transcribed. 
Each interview lasted an average of 90 minutes and the transcripts ranged from 3560 to 
7334 words (5356 words on average).  

The analysis of the transcripts was, once again, conducted according to the ideas of 
content analysis and coded with colored pencils. The coding was conducted in two 
iterations. Firstly, the transcripts were coded (in different colors) according to: 
statement or phrases relating to the underlying problems, information regarding their 
business environment, details regarding their industry, aspects of their internal work 
process, and problems experienced. Thereafter, the problem responses were further 
coded into actual problems, solutions, impacts, and causes. 

The results of the studies provided an extensive description of the business 
environment of the SDSs, indicating other important stakeholders, such as 
governmental agencies, legislative authorities, and marketing and sales companies. In 
particular, the relationships between the SDSs and the user organizations, as well as 
between the SDSs and the DW consultants, were extensively accounted for. Thereby, 
the study confirmed the importance of the stakeholder groups focus on in this work. As 
a consequence, since the most important empirical perspectives were considered, it was 
decided to initiate the development of the support. Moreover, the results described the 
industry of the SDSs and a generic work process with related problems experienced by 
the SDSs. Furthermore, the results contributed with a rich material contrasting the 
problems from a SDSs perspective. These findings contributed to extend the 
understanding of the contexts of the problems, as well as the state of practice 
description. 

2.7 Developing the support 
Following the completion of the empirical studies and the literature reviews, came the 
development of the support.  

As a starting point, the format of the support had to be decided and after the 
completion of the literature reviews and empirical studies, one has a good understanding 
about the material collected and how extensive the support may become. In this work, a 
lot of inductive research activities have been conducted, as a means to increase the 
knowledge regarding syndicate data incorporation into DWs. That increased knowledge 
is very much descriptive, in that it describes, for example, different types of external 
data, the process of external data incorporation, and the industry of the SDSs. However, 
for being able to develop a support, that assists organizations in their incorporation 
initiatives, one needs to become prescriptive. A critical review of the collected material 
gave at hand that such prescriptions could be given. However, complementing these 
prescriptions with a process description, extensively illustrating the sequential order of 
the actions turned out to be difficult. Therefore, it was decided that the support would 
take the format of guidelines.  

From the author’s perspective, a guideline should indicate actions to take without 
necessarily prescribing the order of these actions. Furthermore, within the scope of this 
work, a guideline is considered to be: “a problems-based guide of a future course of 
actions, for avoiding or solving one or several common problems” (based upon the 
definition of a guideline in Webster’s encyclopedic unabridged dictionary of the English 
language, stating that a guideline is, any guide or indication of a future course of 
action).   
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Once the format of the support was decided, the actual development of the guidelines 
began and as stated in the aim, the support should be based upon the problems. 
Therefore, the development of the guidelines was grounded in the evolved and verified 
incorporation problems. In addition, the guidelines were developed by synthesizing the 
material from the empirical studies and the literature reviews (primarily the focused 
one). The synthesis was based upon reinterpretations of the findings reported in the 
publication base (Section 1.4). In addition, original transcripts and notes from the 
interview studies as well as the notes from the literature reviews were re-analyzed and 
actively considered in the synthesis, in order to find indications on precautions that may 
be taken, or to complement the contextualization of the problems. The re-analysis of the 
transcripts and notes was important due to the inclusive interview strategy applied in all 
empirical studies, in which follow-up questions were stated in order to complement 
brief responses or to acquire interesting, although sometimes extraneous details. The 
actual development of the guidelines should be seen as the result of an interpretative 
process, in which evidence found in the material was mapped to one or several 
problems. For a detailed description of the development of the guidelines and their 
grounding in the problems experienced by user organizations, we refer to Chapter 4.  

However, for supporting organizations, the guidelines must be applicable and 
beneficial in avoiding or solving encountered problems. Therefore, it was a vital 
consideration to empirically ground the guidelines. 

2.8 Empirically grounding the guidelines 
As indicated in the previous section, the applicability and benefits of the guidelines 
must be grounded on the stakeholders as targets for such support. The approach for 
doing so comprised interviewing DW consultants. Naturally, one could argue that the 
user organizations should be addressed, since they are the natural target for the support. 
However, the sampling focus on DW consultants was motivated by the following: 

 Firstly, although the support primarily targets assisting the user organizations, many 
of the incorporation initiatives undertaken are governed by DW consultants, since the 
user organizations lack the knowledge to manage such projects themselves (Strand et 
al., 2005a).  

Secondly, sampling user organizations proved to be problematic, since we wanted to 
identify two types of user organizations. In order to ground how the guidelines could 
support organizations in avoiding common problems, it was considered important to 
identify organizations that planned to incorporate syndicate data for the first time. 
However, to enable such organizations to reflect upon the guidelines, it was considered 
important that they at least had a vague understanding of syndicate data. Furthermore, in 
order to ground the support offered with respect to solving encountered problems, we 
required a group of organizations that had been incorporating syndicate data for some 
time and had encountered problems. During the sampling, it became evident that many 
organizations had incorporated some syndicate data, but they were unable to reflect 
upon the guidelines, since these initiatives were rather new and they considered 
themselves too inexperienced. Consequently, they were disqualified from both types of 
required organizations. 

In an effort to solve this sampling problem, DW consultancy companies were 
approached and asked if they could recommend some of their customers. However, the 
DW consultants verified that while many organizations have started to incorporate some 
syndicate data, they are still too immature to be able to reflect upon the guidelines. 
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Instead, many of the consultants claimed that they are the main initiators of such 
projects and are the ones with the best knowledge. Therefore, they considered 
themselves as the most appropriate respondent group. Most of the consultants were 
similarly identified in this way. The remainder of the consultants was identified via 
purposeful sampling (Patton, 2002). The sampling resulted in 5 DW consultants. Their 
consulting experience ranged from 7 to 22 years (13 years on average). They will 
hereafter be referred to as R1 to R5. 

The interviews were conducted by two different interviewers. The reasons for 
including an additional interviewer, besides the author of this thesis, were two-fold. 
Firstly, investigator triangulation enhances the credibility of the work, since the 
interviewer has not been involved in developing the guidelines (Lincoln and Guba, 
1985). Secondly, by changing the investigator, the problem of politeness is reduced. 

The development of the interview questions5 was based upon the guidelines and for 
each we wanted to verify that the respondent understood the essence of the guideline. In 
addition, the respondents were asked, for each guideline, to evaluate and motivate if 
they could see any benefits to applying it and if such application was regarded as 
feasible. If the response was positive to both questions, the respondents were asked to 
categorize each guideline in a matrix, with regard to if the benefits thereof were high or 
low, and if the applicability was simple or complicated. The respondents were also 
asked to motivate their categorization, in order to acquire as rich a material as possible. 

This categorization was conducted in two steps, in which the first step focused on the 
benefits and applicability of the guidelines for organizations that were in a position to 
start incorporate syndicate data for the first time (hereafter referred to as pre-
deployment). The second step focused on categorizing the benefits and the applicability 
of the guidelines for organizations that already incorporate syndicate data and encounter 
problems (hereafter referred to as post-deployment). If the categorization of the 
guidelines differed between the two deployment situations, the respondents were also 
asked to extensively motivate the reasons for the difference.   

The interviews which were conducted via the telephone were taped and transcribed. 
The author of this thesis conducted 2 interviews, while the second researcher conducted 
3. The interviews lasted an average of one and a half hours and the transcripts ranged 
from 3368 to 9788 words (7037 words on average).  

The analysis was conducted in two steps, according to the structure of the interview 
questions. Firstly, the material was analyzed with respect to whether the respondents 
had understood the intended essence of the guidelines. This was achieved by comparing 
how the respondents’ expressed the principal of the guideline, with the author’s 
intention. In addition, asking the respondents to express the essence of each guideline 
served another purpose. Since the guidelines are aimed at supporting the practitioners, 
the guidelines must be expressed in a way that allows them to be understood. Thus, by 
having the practitioners describe the essence of the guidelines contribute to 
reformulating them according to notions and concepts used in organizations.  

Secondly, the guidelines that were understood by the respondents were analysed with 
respect to their assumed applicability and benefits. The analysis aimed at categorizing 
the guidelines into one of the following three categories: Category A, the guidelines that 
were assumed to be simple to apply and generated high benefits; Category B, the 
guidelines which were assumed to be difficult to apply and generated high benefits, or 

                                                 
5 Interview questions are found in Appendix A.5 

 26



 

the guidelines which were assumed to be simple to apply and generated low benefits; 
and Category C, which encompassed the remainder of the guidelines. The remaining 
guidelines were clustered into Category C because whether they were assumed as: 
impossible to apply, do not generate any benefits, or were difficult to apply and generate 
low benefits, one can argue that they would not contribute to avoiding or solving 
common problems. In this way, the empirical grounding divided the guidelines into: 
high-utility guidelines (Category A), medium-utility guidelines (Category B), and low-
utility guidelines (Category C). Utility in this sense includes both the notion of benefits 
and applicability. However, since the categorization of each guideline was based upon a 
majority decision of the respondents’ categorization of each guideline, some of them 
became difficult to categorize and therefore a fourth category was introduced, i.e. non-
categorized guidelines. For example, Guideline G.10 was given the following 
categorizations; A (R3 and R4), B (R1), and C (R2 and R5). Therefore, it is difficult to 
categorize this guideline into a single category.  

In conclusion, the results of the grounding interviews are presented in Section 5.1. 
However, as this study only encompasses five interviews, the results should be 
considered merely as indications on the utility of the guidelines. In order to be able to 
become more detailed on the utility of the guideline, further grounding is needed and 
directions for such work are provided in Section 6.4.    

2.9 Research Process  
Figure 2.2 illustrates, in detail, the relationships between the research activities.  
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Figure 2.2. The research process in detail. 

Furthermore, the conference papers presenting the findings from the research provided 
are given in Figure 2.3. The papers illustrate the continuous publication of research 
results. Publishing the results continuously is important for several reasons. Firstly, 
communicating the research results to several established research communities 
contributes to develop the work and enables for a continuous peer-review of the work in 
progress. Secondly, by exposing the results, the work evolves according to suggestions 
for improvement or alternative research activities that may not have been considered. 
Thirdly, publishing the research results is an important mechanism for quality 
assurance, which strengthens the external validity of the research.   
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Figure 2.3. Illustrating the dissemination of the research results. 
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3 Theoretical Frame 
The following sections provide the theoretical frame for this work.  

3.1 Defining the data warehouse 
In order to understand the essence of DWs, one must have a definition of this multi-
faceted concept. However, unambiguously defining DWs is not a trivial task, since there 
are many and varying definitions to be found in the literature. Chaudhuri and Dayal 
(1996) describe it as a collection of decision support technologies, whereas Theodoratos 
and Sellis (1999) describe it as a database that collects and stores data from multiple 
remote and heterogeneous information sources. Other definitions claim DWs to be an 
environment to collect, manage, and distribute data (Armstrong, 1997) or databases that 
provide decision makers with clean, consistent and relevant data (Gray, 1999). 
However, the definition adopted by this work is provided by one of the pioneers of 
DWs, namely William H. Inmon. The reason for its adoption is three-fold. First of all, it 
clearly expresses the key characteristics of the data stored in DWs and separates this 
type of system from traditional operative, legacy systems. Secondly, the definition 
emphasizes the support for management, as opposed to operative systems supporting 
the daily work routines. Thirdly, the definition is widely accepted and has been adopted 
by many authors (e.g. Chaudhuri and Dayal, 1996; Breitner, 1997; Scholten, 1998; 
Gray, 1999). Inmon (1996, p. 33) claims that a DW is:  

“[…] a subject-oriented, integrated, time-variant, non-volatile collection of 
data in support of management’s decision making process.” 

These characteristics are described as follows (Inmon, 1996): 

Subject-oriented means that the data is structured based on core business areas such as 
customers and products, instead of business processes, which refer to systems designed 
to support the operational environment of organizations. 

Integrated means that the data in a DW is acquired from different computerized 
systems, internal as well as external, and integrated at the same location. The data may 
be detailed, summarized and aggregated data, or historical data.  

Time-variant means that the data held in the DW has a longer retention period than data 
held in operational systems. The time horizon of the data retention in a DW may be up 
to 10 years, whereas an OLTP-system holds its data for 60-90 days (Gray, 1999). 
Breitner (1997) means that this is a dynamic aspect of time-variance, but he also claims 
that there is a static time-variance in a DW. With static he means that the data held in 
the DW is time-stamped or provided with time-related attributes. 

Non-volatile means that the data in the DW is never changed. It is loaded once and then 
it remains in the warehouse until the above-mentioned time horizon has expired. Then it 
is removed and/or loaded on to some other type of storage medium, such as magnetic 
tapes. This means that access to the DW is performed in a read-only mode. 

3.2 Comparing DWs with operational systems 
One of the motives for adopting the definition of DWs from Inmon was that it clearly 
expresses the support for management, as opposed to operational systems supporting 
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day-to-day tasks. Therefore, this section accounts for the key differences between 
operational systems and DWs. 

Operational systems are designed to support and maximize the day-to-day, value 
creating work (Connolly and Begg, 2002). These systems are optimized to automate 
business operations and must be efficient with transactions that are predictable, 
repetitive and update intensive. The operational systems are organized around core 
business functions and the processes building up these functions (Connolly and Begg, 
2002). In contrast, DWs are designed to support efficient processing and presentation 
for analytical and decision-making purposes and to provide the decision makers with 
suitable data and information (Poe et al., 1998). Furthermore, DWs hold data that is 
current, historical, detailed and summarized to various levels. Apart from being 
supplemented with new data, the data in a DW is rarely subject to change (Connolly and 
Begg, 2002). Another difference is that fewer users are served by a DW than for 
operational systems. In part, the smaller number of users is derived from the nature of a 
transaction in an operational system, and from the way that a DW is designed (Connolly 
and Begg, 2002). The DW is designed to support relatively low numbers of 
unpredictable transactions that require answers to queries that are unstructured, heuristic 
and ad hoc. The data in a warehouse is organized according to the requirements of 
potential queries and supports strategic decisions of managerial users (Connolly and 
Begg, 2002). Furthermore, the time horizon for holding the data in a DW is significantly 
extended compared to operational systems. Normally the time horizon for a DW is 5-10 
years, whereas an operational system holds its data 60-90 days (Inmon, 1996). Table 3.1 
illustrates the comparison of operational systems and DWs in a more comprehensive 
way.  
Table 3.1. Contrasting operative systems and DWs (Adopted from Connolly and Begg, 2002, p. 

916) 
Operational systems 
 

DWs 

Holds current data Holds current and historical data 
Stores detailed data Stores summarized and detailed data 
Data is dynamic Data is largely static 
Repetitive processing Ad hoc, unstructured, and heuristic processing
Transaction-driven Analysis driven 
Application oriented Subject-oriented 
Predictable pattern of usage Unpredictable pattern of usage 
Supports day-to-day decisions Supports strategic decisions 
Serves large number of operational 
users 

Serves relatively low number of managerial 
users 

To summarize, operational systems have their own databases and are used for 
transaction processing; a DW is a separate system and it is used as a support for 
decision-making (Watson et al., 2001b). The fundamental distinction is that operational 
systems drive business operations on a day-to-day basis, whereas a decision support 
system like the DW determines the outcome of the decisions in the business 
environment related to customers, products, suppliers etc., and the timing of exchanges 
between them and the firm (Agosta, 2000). However, one must remember that 
operational systems are radically different from DWs and are built with other purposes 
in mind. Still, these systems are closely related in that the operational systems provide 
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some of the source data for the DW (Connolly and Begg, 2002). Their relationship will 
be described in the following section.  

3.3 The DW architecture  
The architecture of a DW is important, in order to position the external data in the 
architecture. In addition, the architecture (Figure 3.1) also functions as the skeleton of a 
DW and therefore the description was included. 

 
Figure 3.1. Illustrating a generic DW architecture (from Chaudhuri and Dayal, 1996, p.66) 

Firstly, the DW architecture is composed of tools for extracting data from different 
internal and external sources, to clean the data from anomalies and to load data into the 
DW (e.g. Chaudhuri and Dayal, 1996; Anahory and Murray, 1997; Fiore, 1998). These 
tools are often collected under the term Extraction, Transformation, and Loading (ETL) 
tools (Connolly and Begg, 2002). The sources are often heterogeneous systems, such as 
simple file systems, relational databases and object-oriented databases (Breitner, 1997), 
but may also be external sources such as the Internet and commercial databases/data 
suppliers (Connolly and Begg, 2002). According to Connolly and Begg (2002), a 
majority of the sources are legacy systems where data is held in hierarchical and 
network databases. The main idea is that data used in decision-making at the strategic 
and tactic levels of organizations are derived from data produced and stored at the 
operational level (Theodoratos and Sellis, 1999). In order to handle the data in the DW 
and the transformation of data from its sources, the architecture also contains a 
repository for meta-data storage (Chaudhuri and Dayal, 1996). The meta-data provides 
information about the origin, actuality and quality of the data (Breitner, 1997). To make 
the data available to the actual users of the DW, the architecture is also composed of a 
variety of data access and retrieval tools (Chauduri and Dayal, 1996; Humphries et al. 
1999). Chaudhuri and Dayal (1996) refer to these types of tools as front-end tools. The 
front-end tools are mostly located at the client side of the system, allowing decision-
makers to state queries to the DW (Breitner, 1997). There is a broad range of 
descriptions of front-end tools in the literature. These descriptions concern the entire 
spectrum from simple spreadsheet application tools to advanced query tools for data 
extraction. Connolly and Begg (2002) provide a categorization of different types of 
front-end tools: 

• Reporting and querying tools 
• Application development tools 
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• Executive information systems tools 
• Online analytical processing (OLAP) tools 
• Data mining tools 

Furthermore, we would like the reader bear in mind a hybrid possibility, as it is difficult 
to clearly separate the different types of tools and some tools on the market have 
properties that would fit in more then one category. Production reporting tools are used 
to generate and write reports of the progress in operational systems. They are often 
simple and inexpensive end-user tools. Querying tools are built to handle simple SQL 
queries to the DW. They are only sufficient with smaller amounts of data and are often 
included in ordinary business application packages. Application development tools are 
more advanced than the previous category and they often require the user to create parts 
of the query tool or adjust a standard tool to their own specific needs. Executive 
information systems tools were originally designed to support strategic decision-making 
in organizations, but their spectrum of use has widened and they are now used to 
support all levels of management. They are more advanced than the previous two 
categories and allow the user to tailor the application to their specific needs. OLAP tools 
are very advanced and demand specific databases with dimensionally ordered data. This 
means that the data is ordered with e.g. product number in one dimension, city in 
another dimension and sales in a third dimension. From these dimensions the user may 
ask queries such as; what was the total sale of product X in all cities, how many articles 
of products Y and X were in total sold in city Z? As OLAP tools handle these types of 
queries they are well suited for trend analysis. The final category, data mining tools, are 
at least as advanced as OLAP tools and their main contribution is that they are well 
suited not only for trend analysis, but also for forecasting. Finally, the DW architecture 
may also include data marts, which are smaller, departmental DWs focused on selected 
subjects, such as e.g. marketing data (Chaudhuri and Dayal, 1996; Connolly and Begg, 
2002). 

3.4 Defining external and syndicate data 
From a general perspective, there are two main directions relating to the externality of 
data. Firstly, external may cross organizational boundaries, i.e. the data is acquired from 
outside the organization’s boundary. Secondly, from a general database perspective, 
external may refer to any data stored or maintained outside the particular database of 
interest and the external sources may be, e.g., a local, centralized data repository or 
distributed databases (Morzy and Wrembel, 2003). Since this work focuses on data 
which may provide additional insights of organizations and their competitive forces, the 
perspective of externality related to organizational boundaries has been adopted.  

Furthermore, even if adapting that perspective, literature account for two notions. 
Firstly, Kimball (1996) refers to external data, as data that is purchased from 
specialized data suppliers, i.e. the SDSs. Secondly, Devlin (1997, p. 135) suggests the 
following definition of external data:  

“Business data (and its associated metadata) originating from one business 
that may be used as part of either the operational or the informational 
processes of another business.”  

If comparing the definitions, it is shown that the definition given by Devlin is more 
general and may also include data acquired from e.g. business partners and from the 
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Internet. Kimball’s description is narrower and only relates to those commercial 
organizations specialized in compiling and selling data i.e. SDSs.  

For this work, the definition given by Devlin (1997) was initially adopted, since it is 
broader and does not exclusively focus on SDSs. This was important since the work 
initially had a broad focus on external data. However, as the research progressed, it soon 
became clear that a narrower scope of the work was preferable and it was decided to 
only encompass syndicate data. Therefore, Devlins’ definition of external data was 
specialized towards defining syndicate data and became (Strand et al., 2005c, p. 2):  

Business data (and its associated metadata)  
- purchased from an organization specialized in collecting, compiling, and selling 

data,  
- targeted towards the strategic and/or the tactical decision making processes of 

the incorporating organization.  

The definition was specialized according to the key characteristics separating syndicate 
data from its super class external data. The characteristics focused upon were the 
monetary compensation for the syndicate data and the more specific focus on the tactic 
and strategic levels of organizations. The monetary compensation for data bought from 
specialized suppliers is emphasized by Kelly (1996) and Kimball (1996). The 
delimitation of the application of the syndicate data to the tactic and the strategic level 
of the organizations was included as a means of harmonizing the definition of the 
syndicate data to Inmon’s definition of the data in a DW.  

3.5 Applying external data  
The lack of systematic research was presented as an argument for this thesis. However, 
it is important to illustrate related work. This section therefore comprises the few and 
scattered details identified in the literature.  

Damato (1999) states that the external data may be applied in the following ways 
(example queries that may be stated towards the DW are also included): 

• Classification: Which customer group is generating the highest profit? 
• Explanation: Why is the return rate exceptionally high for a particular type of 

product? 
• Meaningful comparison: How is the company performing in comparison with 

the industry average? 
• Planning: In order to increase the sales of a particular product, which customer 

groups should be targeted for the next marketing campaign? 

In alignment, Kelly (1996) claims that external data should be applied to recognize 
opportunities, detect threats, and identify synergies. Furthermore, Oglesby (1999) 
indicates the following application for external data:  

• Consumer demographics/psychographics 
• Business profiles 
• Address/phone verification 
• Industry specific applications 

These applications will be described in more detail below and complemented with other 
ideas found in literature. 
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Consumer demographics are according to Oglesby (1999), basic data about people such 
as age, income, education, marital status and so forth. This type of data plays an 
important role in any type of customer relationship management (CRM) initiative, 
regardless if the organization is conducting traditional CRM or CRM based on on-line 
data (Electronic CRM) (Nemati et al., 2003). The initiatives are becoming more and 
more supported by DWs, since the customer dimension is so complex to handle, due to 
the number of records and the wide range of attributes (Muntean, 2004). 
Psychographics refers to what individuals like to do, such as hobbies. These types of 
data may be provided by various types of marketing information companies and 
according to e.g. Stedman (1998), Damato (1999), Cooper et al. (2000), and Muntean 
(2004) consumer demographics data is something that organisations often tend to use 
for decision making. Kelly (1996) recognises econometric data as something 
organisations may incorporate into their warehouse, and this type of data would contain 
information about customers’ income groups and consumer behaviour. Acxiom (2000) 
also recognises that these types of data are often used by companies conducting 
business aimed at private persons. 

Business profiles are in some ways the same as consumer demographics, but with the 
modification that it is data about companies instead of individuals. Oglesby (1999) 
suggests that this type of data could contain information such as number of employees, 
year established, annual revenue, description of the business, and different industry 
classification codes. Acxiom (2000) chose to call this type of data “firmographics”, and 
further indicates that this type of data could be used for organisations selling to other 
businesses, something that is usually referred to as business-to-business (B2B) 
companies. 

Address and phone verification is basically data to clean and update the DW to make 
sure that the addresses and phone numbers are valid. Often when people enter 
information such as their addresses, they may make mistakes and enter incorrect 
information. Oglesby (1999) claims that people mistype information almost 10 percent 
of the time. This means that it is important to assure that the information is correct and 
the organisations need to verify the information by acquiring address information from 
external sources. If the addresses are not verified and updated, it will potentially harm 
the customers’ goodwill against the company, even though it actually might have been 
the customers fault in the first place. 

Industry specific data is data related to a certain industry or industry sectors. One 
example is industry codes that, according to Strand and Olsson (2003), are frequently 
incorporated into DW in order to categorize organizations. For example, Sweden has 
SNI-codes (Swe. Svensk Näringsgrensindelning) that divides organizations into 
different industries and sectors therein. By using these codes, B2B companies may 
categorise their customers into very precise categories, which may be useful for 
delimiting the number of recipients in a marketing campaign.  

3.6 External data suppliers/sources 
The literature provides reference to several/suppliers/sources of external data. Firstly, as 
indicated previously, organizations acquire data from specialized data suppliers, i.e. 
SDSs. These suppliers specialize in acquiring data from different sources, integrating, 
compiling, and refining the data, and selling and distributing the data to other 
organizations willing to pay for it (Kimball, 1996).  
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Secondly, there are companies with other core business activities that create huge 
amounts of data. For these organizations, the selling of data has become one way of 
letting the large amounts of data cover its own costs (Asbrand, 1998). Asbrand (1998) 
further exemplifies the idea of data sales with an example from the pharmaceutical 
industry, in which the National Data Corporation/Health Information Services 
(NDC/HIS) in Phoenix, U.S., has opened its 3.5-terabyte DW to any company who 
wants to access medical data. Customers are, e.g., advertising agencies and stock 
analysts, which use the data in their decision-making processes.  

Thirdly, the Internet is gaining more and more attention in the literature, due to the 
enormous amounts of data store on web pages. For example, Hackathorn (1999) and 
Felden and Chamoni (2003) suggest Webfarming as an application for acquiring 
external data from the Internet for DW incorporation, by applying intelligent tools that 
automatically extract data from the Internet, according to predefined search and 
selection patterns. Furthermore, Cao et al. (2003), Nørvåg (2002), Stolba and List 
(2004), Walter and Bjorking (2004), Zhu (1999), Zhu et al. (2000), Zhu et al. (2001), 
and Zhu and Buchmann (2002) describe different applications for acquiring and sharing 
external data from web pages. For example, the following applications are introduced: 
product pricing via competitors web pages, preparation of marketing campaign based on 
weather forecasts, and personnel planning based on promoted events advertised on the 
Internet.  

Furthermore, external data may also be acquired from business partners (e.g. Alshawi 
et al., 2003; Chow et al., 2005), especially if they are working in supply-chains with 
integrated systems, such as, e.g., EDI. In Alshawi et al. (2003), it is exemplified on how 
a number of R&D divisions at a pharmaceutical company integrate their business 
partners’ pharmaceutical data into a DW. These business partners include hospitals, 
contract research organizations, and consultants. That data is then used for conducting 
research regarding the effects of certain medicines.  

Finally, the external data may also be acquired from governmental agencies, county 
councils or municipalities (Strand et al., 2003; Hafez, 2004). The data mostly refers to 
private persons, e.g., population statistics and demographics (Strand et al., 2003).   

3.7 Problems of external data incorporation into DWs 
As motivated in the Introduction, the literature describing external data incorporation 
contains few details. Still, literature identifies some problems which are presented in 
this section.  

Asbrand (1998) claims that the following general problems must be dealt with: the 
confidentiality of the data, the availability of data, and the quality of the data being sold. 
The problem of the confidentiality of the data is also supported by Zhu and Buchmann 
(2002), claiming that external data (as any other type of data) may result in ill-advised 
decisions. They also add that external data is not as carefully examined, reviewed or 
filtered as regular internal data (Zhu and Buchmann, 2002). Devlin (1997) also states 
that external data always must undergo a review and an acceptance process, before it 
can begin to contribute to the organization. Damato (1999) claims that, at a bottom-line, 
it is the users who have to choose which data they trust and make decisions based on the 
data they find trustworthy and accurate. 

Furthermore, Adelman (1998), Bischoff (1997), Damato (1999), Inmon (1999), and 
Kimball (1996) claim that the integration of external and internal data is one of the 
common problems of external data incorporation. Detailed problems related to 
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integration are: reforming the external data into internally suitable formats (Kimball, 
1996), the external data does not follow the standards of the acquiring organisation 
(Adelman, 1998), data identifiers are missing (Adelman, 1998), diverging time-stamps 
of the data (Damato, 1999), and integrating data from several different external sources 
may lead to problems with conflicting data. This will in turn cause problems when 
integrating the different external data sets with the internal data (Damato, 1999). 

Moreover, some other problems have also been indicated in the literature. For 
example, Zhu and Buchmann (2002) claim that organizations find it difficult to identify 
the most appropriate external data, even from a specific supplier, since a supplier may 
deliver different data sets that are overlapping to various degrees or via different 
services or products, facilitating different types of analyzes or updates. In addition, 
Oglesby (1999) states that organizations consider that external data in general is 
expensive, but particularly data acquired from specialized data suppliers is considered 
really expensive making organizations hesitate in undertaking such initiatives. 
Consequently, they may disregard the advantages of external data and its contributions 
to the decision-making processes. In alignment, Stedman (1998) also indicates that the 
cost of external data is excessive and provides two examples: (note that the amounts are 
the prices paid in 1998) 1) The National Data Corporation’s health information service 
sells medical data at a cost of $1 million or more for an annual subscription service. 2) 
The National Data Corporation has also initiated a web-based service that it is simply a 
database which may be accessed via a web browser. The service includes the same data 
as in example 1), without the tailoring of the data and costs $50,000 to $600.000 per 
year for a subscription. 
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4 Developing and Grounding the Guidelines 
In this chapter, the development of the guidelines is presented. They serve as the main 
prescriptive contribution of this work. However, the results of this work also encompass 
a descriptive contribution, i.e. the state of practice description. These contributions are 
summarized in Section 6.1. 

The guidelines are developed, via a synthesis of the materials and findings from the 
four empirical interview studies and the two literature reviews. In repetition, the 
empirical studies covered: DW consultants, user organizations (two studies), and SDSs. 
The total number of interviews are 34 comprising 12 DW consultants, 8 banking 
organizations, 5 industry-separated organizations (automotive, media, groceries, 
petroleum, and medical), and 9 SDSs. In addition, and as indicated in the aim, the 
development of the support was to be problem-based and therefore the guidelines are 
grounded in the verified problems provided by Strand et al. (2005c).  

The synthesis was primarily based upon a reinterpretation of the findings from 
previous research activities. The original transcripts and notes from the interview 
studies were also re-analyzed and actively considered in the synthesis. The re-analysis 
was possible due to the inclusive interview strategy. 

During the development of the guidelines they were decided to be arranged into five 
categories, in order to structure them. One category including general guidelines related 
to the overall initiative of incorporating syndicate data into DWs and four categories 
including guidelines for each of the activities comprising the EDIP. The introduction of 
a general set of guidelines arose during the development of the guidelines. The general 
guidelines are not grounded in experienced problems. Instead, they emerged during the 
synthesis and provide precautions that could not be related to a single activity of the 
EDIP. For example, Guideline G1, “Develop formalized goals for the incorporation, so 
that the benefits may be evaluated” evolved during the re-analysis of the transcripts, in 
which it was discovered that the organizations rarely established formalized goals for 
their incorporation initiatives. Instead, many gave very brief reasons why they 
incorporated syndicate data. 

Moreover, in repetition, Table 4.1 summarizes the problems of syndicate data 
incorporation into DWs (Strand et al., 2005c).  

Table 4.1. The industry-independent problems of syndicate data incorporation into DWs, 
categorized according to the activities of the external data incorporation process (Strand et al., 

2005c). 

Identification problems 
Id.1 – Identifying new entrants 
Id.2 – Overlapping suppliers’ capabilities 
Id.3 – Overlapping data or products/services 
 
Acquisition problems 
Ac.1 – Acquiring incomplete data sets 
Ac.2 – Varying data source stability 
Ac.3 – The syndicate data is expensive 
 
Integration problems 
In.1 – Demanding to design & maintain transformation processes  
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In.2 – Diverging data representations and structures 
In.3 – Assuring data consistency 
In.4 – Missing data identifiers 
In.5 – Diverging time-stamps 
In.6 – Conflicting data from multiple sources 
In.7 – Hiding data quality issues in commercial ETL-tools 
In.8 – Varying source content 
 
Usage problems 
Us.1 – Misunderstanding the meaning of data 
Us.2 – Missing metadata 
Us.3 – Lacking routines for data quality assurance  
Us.4 – Making decisions on outdated data 
Us.5 – Trusting the data 
Us.6 – Contradicting data from multiple sources 
Us.7 – Ignoring syndicate data for DW purposes 
Us.8 – Restricting laws and regulations 

4.1 General Guidelines  
The general guidelines are aimed at supporting the overall initiative of syndicate data 
incorporation. As illustrated in all the studies grounding the guidelines, syndicate data 
incorporations are rather extensive undertakings, requiring that the user organizations 
have a good understanding of the purposes why they incorporating syndicate data. 
However, only a few consumers indicated the existence of formalized goals for their 
syndicate data incorporation. A larger proportion of the respondents did not express the 
existence of a clear goal and a few gave reasons like “it will contribute in the long run” 
or “others do, so therefore we do it as well”. (Quotations taken from the banking 
organizations and translated, by the author, from Swedish). 

In addition, user organizations must allocate dedicated resources for the syndicate 
data incorporation initiatives. This may seem intuitive, but the material from the 2 
studies with user organizations does not indicate that they dedicate specific resources 
for incorporating syndicate data. Instead, resources for such initiatives seem to be 
included in the overall expenses for the operation and maintenance of the DWs. This is 
a rather risky approach, as organizations tend to underestimate the costs for maintaining 
DWs (Inmon et al., 1997; Watson et al., 1999). The SDSs also emphasise that the 
incorporation projects are rather expensive undertakings. In addition, they claim that the 
user organizations’ ability regarding these initiatives varies greatly. This further 
emphasizes the need for specific resources, dedicated to syndicate data incorporation, 
especially since user organizations may have initial problems that create such aversion 
towards the incorporation that they actually hesitate to complete projects initiated 
(Strand and Lundell, 2005). Therefore it is important to allocate resources that are 
dedicated to the procurement and maintenance of the syndicate data. 

Finally, the SDSs rigorously regulate their customers with contracts, in respect to 
how the data may be applied and for which purposes (Strand and Lundell, 2005). For 
example, the consumers may not sell the data to other organizations as a means of 
competing with the SDSs. However, a re-analysis of the transcripts provided no 
indications on how the SDSs compensate their customers in case of e.g. erroneous data, 
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varying source content, and missing identifiers. In our view, contracts should have a 
dual regulation and user organizations should therefore be very careful when signing 
contracts or agreements, and assure that the suppliers’ responsibilities are also 
regulated.  

Based upon the synthesis, the following general guidelines were developed: 

 Develop formalized goals for the incorporation, so that the benefits of the initiatives 
may be evaluated. 

 Allocate resources that are specifically dedicated to the syndicate data incorporation 
initiative. 

 Regulate in your contract for compensation if the supplier(s) do not fulfil their part 
of the agreement. 

4.2  Identification Guidelines 
In this subsection, we develop and ground the guidelines related to the identification 
activity. First of all, it should be mentioned that the two studies targeting user 
organizations illustrate that most of the organizations act rather informally in their 
identification of possible suppliers or data (Strand et al, 2004b; Strand and Lundell, 
2005). There may be several reasons for this, but two main causes have emerged. 
Firstly, as mentioned previously, organizations are rather immature in these 
undertakings and have not had the time to formalize their identification initiatives 
(Strand and Lundell, 2005). Secondly, the SDSs, due to strong competition, exercise 
aggressive marketing strategies towards consumers, utilizing internal resources or 
outsourced capacities for conducting sales and marketing initiatives aimed at prospects 
or established customers (Strand et al., 2004b). Such strong push contributes to making 
the consumers passive, as they are inundated by offers from many SDSs. In addition, 
since many SDSs are capable of supplying more or less the same data or services, user 
organizations experience problems trying to select the most appropriate supplier (Strand 
et al., 2005c). Furthermore, the selection of supplier(s) becomes more difficult since the 
suppliers, due to a severe pricing pressure within the industry, have started to compete 
with other means. For example, the user-support offered, the abilities to tailor the data, 
offering different data refinements, and the availability of the data (Strand et al., 2005a). 
This, in turn, may also lead to organizations establishing contracts with many different 
suppliers, in order to acquire non-overlapping data from both suppliers. This is not 
necessary a problem, but according to Colette (2002) the golden rule is that the sources 
should be kept to a minimum, but still cover the needs of the organization. Two main 
motivations for that rule are found in literature. Firstly, integrating data from several 
different external sources may lead to problems with conflicting data. This may, in turn, 
cause problems when integrating the different syndicate data sets with the internal data 
(Problem In.6 in Table 4.1) (Damato, 2002). Secondly, establishing relationships with 
suppliers may be time-consuming and not very cost-effective (Adelman, 1998; Oglesby, 
1999).  

The strong push from established SDSs and the casual way consumers identify 
appropriate suppliers, also makes it difficult for them to identify novel supplier entrants, 
who may be able to offer other types of data with more generous pricing (Strand et al., 
2004b). Still one may argue that the identification of novel entrants is a problem for 
organizations that have matured in their syndicate data incorporation initiatives. As 
Collett (2002) and Strand and Wangler (2004) claim, novel organizations should deal 
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with the well-known suppliers of good reputation, since novel entrants lack the same 
experience and have not been proven trust-worthy.  

Furthermore, even if user organizations incorporate data from only one supplier, they 
may still experience problems, regarding the identification and selection of the most 
appropriate data sets. The SDSs are capable of delivering overlapping data sets or 
standardized packages, which may  facilitate different types of analyzes or updates (Zhu 
and Buchmann, 2002; Strand et al., 2004b; Strand and Lundell, 2005). Therefore, the 
user organizations must be very clear on the purpose of their needs for the syndicate 
data. 

Based upon the synthesis, the following identification guidelines were developed: 

 Align the number of contracted SDSs according to the needs of the organization.  
 Establish formalized evaluation routines for selecting a particular supplier, from a 

set of supplier that initially may be considered as rather equal.  
 Establish formalized search routines for identifying new supplier entrants.  
 Establish formalized routines for evaluating different data or services offered by a 

particular supplier. 

Figure 4.1 summarizes the relationships between the problems and the evidence 
grounding the identification guidelines. Note that some of the guidelines are presented 
in a shortened version due to space limitations in the figure. 

 
Figure 4.1. Summarizing the grounding of the identification guidelines. 
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4.3 Acquisition Guidelines 
The study targeting the SDSs revealed that they are very aware of their customers’ 
problems regarding syndicate data acquisition and integration. Therefore, the SDSs are 
constantly striving towards finding novel ways of supporting their customers. For the 
SDSs, being able to reduce the problems for their customers is a strong competition 
incentive (Strand et al., 2005a; Strand et al., 2005b). Primarily, the suppliers were 
taking, or planned to take, more responsibility for the acquisition and integration 
problems, by acquiring their customers’ data and integrating it themselves. Thereafter, 
the refreshed data is returned to the customer (Strand et al., 2005b; Strand and Lundell, 
2005). This approach also enables the SDSs to more conveniently refine the customers’ 
data, allowing them to increase the value thereof, by, e.g., adding complex customer 
ratings (Collett, 2002; Strand et al, 2005b). However, as only a few suppliers are 
currently applying this approach (Strand et al, 2005b), it is reasonable to assume that 
consumers will continue to face acquisition and integration problems.  

In the focus on the problems related to data acquisition, Strand et al. (2005c) provide 
the following three: Ac.1 – Acquiring incomplete data sets, Ac.2 – varying data source 
stability, and Ac3. – The syndicate data is expensive. In order to avoid problems Ac.1 
and Ac.2, the identification guidelines may assist, since formalized routines contribute 
in assuring, amongst other thing, that the supplier becomes evaluated. Still, Strand et al. 
(2004a) suggest that the organizations should consider alternative or back-up data 
distribution channels or techniques, for being able to acquire critical data. Normally, 
this is not a problem to arrange, as most suppliers are capable of delivering the data via 
various different distribution channels (Strand et al., 2005b; Strand and Lundell, 2005). 
In addition, for the user organizations, it is very difficult to avoid problems with varying 
data source stability, since such are problems situated on the supplier side of the 
constellation and are therefore out of control for the consumers. Therefore, we stress the 
importance of regulating such problems in the contracts with the suppliers, so that the 
consumer may be compensated in some way or another (see. Guideline G3). 

The costs associated with the incorporation of syndicate data are often considered too 
high by the consumer organizations (e.g. Kimball, 1996; Oglesby, 1999; Nakache, 
2003; Strand et al., 2004a; Strand et al., 2004b), whereas the SDSs claim that the 
industry is under strong pricing pressure and that the price for the raw data is rapidly 
approaching the marginal cost (Strand et al, 2005a; Strand and Lundell, 2005). Some 
motives for the user organizations’ opinion that the syndicate data is expensive have 
emerged during the work.  

Firstly, the suppliers claim that the order competency of the consumers varies greatly 
(Strand and Lundell, 2005). Weak order competency is primarily cause by limited 
communication between the actors involved, either between the consumers and the 
suppliers (Strand and Lundell, 2005) or within the user organizations, in which the user 
department fails to verify the technological requirements or undertakings needed by the 
IT-department (Collett, 2002). Weak order competency may naturally cause the 
incorporation of data that is not relevant or in erroneous formats or structures. Secondly, 
the user organizations do not fully exploit the value of the syndicate data being 
incorporated and thereby miss opportunities that may increase the perceived value 
thereof (Strand and Lundell, 2005). Thirdly, we found no indications in the studies 
targeting the user organizations that they actually establish metrics with which they may 
measure and evaluate the contribution of the syndicate data. The importance of and 
difficulties in evaluating or measuring the contributions from DWs (or other types of 
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strategic systems/business intelligence systems) are emphasized in literature (e.g. 
Counihan et al. 2002; Watson et al., 2002; Gibson et al., 2004). If one attempts to 
measure the contribution of a small proportion of the data in the DW, i.e., the syndicate 
data, it becomes even more difficult. However, if applying syndicate data for, e.g., 
address updates, aimed at increasing the precision of a marketing campaign, then the 
contribution of the syndicate data may be measured. For example, one may evaluate if 
the precision of customer selection is increased or if the costs for handling returns are 
decreased. Furthermore, according to Strand and Lundell (2005) approximately half of 
the user organizations subscribe to syndicate data. This may explain why the cost of the 
data is perceived as high, especially if the organizations do not fully exploit it. An 
alternative would be to incorporate the syndicate data on demand, as such an alternative 
is normally less expensive compared to subscriptions (Strand et al., 2004a).  

Finally, as indicated previously, user organizations perceive the syndicate data as 
rather expensive. Therefore, as a means of lowering the costs, some consumers integrate 
syndicate data that was primarily acquired for non-DW purposes. Such initiatives are an 
ideal example of doing oneself a disservice. If the data is incorporated for other 
purposes, it is probably acquired in different formats or structures, and even the naming 
of key values and attributes may be incompatible, as departments normally develop an 
internal taxonomy of important concepts. Incorporating such data into the DW normally 
requires data transformations that are very costly and time-consuming, and often, 
manual transformations are needed (Kimball, 1996). To avoid such integration 
problems, the syndicate data should be acquired for a specific DW purpose and become 
integrated in alignment with that (Kimball, 1996; Strand and Wangler, 2004).  

Based upon the synthesis, the following acquisition guidelines were developed: 
 Apply alternative or back-up data distribution technologies in order to acquire 

critical syndicate data.  
 Establish metrics in order to measure the direct benefits of the syndicate data and to 

justify the syndicate data towards the founders. 
 Subscribe to the syndicate data if regular needs exist, otherwise incorporate the data 

on-demand, as a means of decreasing the costs of the syndicate data incorporation 
initiative. 

 Avoid the acquisition of syndicate data until the users and the IT-department have 
decided upon the frequency of acquisitions, the format, and the content of the data. 

 Align the amounts of syndicate data being acquired with an organization’s needs, as 
a means of decreasing the costs of the syndicate data incorporation initiative. 

 Avoid incorporating syndicate data into the DW, which primarily was acquired for 
non-DW purposes. 

Figure 4.2 summarizes the relationships between the problems and the evidence 
grounding the acquisition guidelines. Note that some of the guidelines are presented in a 
shortened version due to space limitations in the figure. 
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Figure 4.2. Summarizing the grounding of the acquisition guidelines. 

4.4 Integration Guidelines 
As previously indicated in Subsection 4.3, many SDSs strive towards establishing novel 
ways of conducting their business, in order to assist their consumers in avoiding 
problems related to the acquisition and integration of syndicate data. In addition, many 
of the integration problems are related to data quality issues and if the identification 
guidelines are followed, some of the integration problems may be avoided.  

Furthermore, since a number of the consumers experience a variety of integration 
problems, it is advisable to begin rather simply, by separating the syndicate data from 
the internal data. Damato (1999) and Strand and Wangler (2004) suggest that the 
syndicate data should, as a starting point, be separated from the internal data. Collett 
(2002) it not so outspoken but advises that the syndicate data should not be integrated 
with the internal data unless it is uniquely identified and may be withdrawn if problems 
arise.  

When organizations have matured in their initiatives, the syndicate data should be 
integrated with the internal data, since it offers novel opportunities (Inmon, 1996; 
Singh, 1998). However, such integration must be conducted with a clear purpose, so 
that no questions arise as to why the data is modelled and integrated in a certain manner. 
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According to Strand et al. (2004a) the external data may be integrated according to 
several different approaches, which will effect how it may be used. Therefore, it should 
be easy to explain and understand how the data is integrated and what types of analysis 
it may support (Strand and Wangler, 2004). When an organization has matured and 
begins to incorporate syndicate data on a larger scale and integrates it more tightly with 
internal data, Collett (2002) suggests that test loads should be performed. Test loads 
allow organizations to verify the achievement of intended results and do not create 
much less work than correcting full-scale integrations that go wrong.  

Furthermore, a precise tailoring of the syndicate data is a way of avoiding problems. 
Therefore, organizations are advised to negotiate with the SDSs, within economically 
sound limits, for as precise tailoring as possible. Unfortunately, a precise tailoring the 
data is expensive and not always supported by the SDSs (Strand et al., 2005a), but it 
reduces resources that otherwise would have been allocated to designing and 
maintaining data transformation and integration processes. In the long run tailoring 
saves money, since maintenance is the most costly activity in data warehousing (Watson 
et al., 1999) and with no or inadequate maintenance, the data warehouse will be more or 
less useless after a relatively short time (Strehlo, 1996). It is quite common that 80% of 
the total time resources of a data warehouse are spent on maintaining the data and 
processes associated with the data (Inmon et al., 1997).  

In addition, metadata is a key to data integration activities and must therefore be a 
parallel acquisition. Without appropriate metadata, information regarding the data being 
incorporated is drastically reduced and without such information, the integration of the 
data becomes more or less hazardous (Agosta, 2000). The importance of metadata is 
also recognized by the SDSs and some of them offer services that allow the customers 
to access web pages, which contain, e.g., descriptions of the data structures, types, and 
formats (Strand et al., 2005b). With respect to metadata, it is also interesting to consider 
the data integration tools applied by the user organizations. A majority of the consumers 
covered in our studies applied commercial ETL-tools, whereas others apply in-house 
developed ETL-tools (Strand et al., 2004a). Selecting appropriate ETL-tools is 
important but difficult, due to a number of reasons. Firstly, the main advantage of 
commercial ETL-tools is the generation of and in-built support for metadata (Devlin, 
1997; Gleason, 1997; Marco, 2000; Inmon et al., 2001). However, as indicated in Strand 
et al (2004a), commercial ETL-tools may hide data quality issues by transforming the 
data in a black-box manner. If erroneous data passes through the commercial ETL-tools, 
the control of the data may be lost. In addition, the cost associated with procuring 
commercial ETL-tools is another main disadvantage (Strand et al., 2004a). Therefore, as 
a means to decrease the costs, organizations develop in-house ETL-tools. The drawback 
of in-house developed ETL-tools is the difficulty of developing such commercially 
comparable tools and achieving the same functionality and stability. Often in-house 
developed tools are a palette of components, including, for example, in-house programs, 
open source software, minor commercial tools, and manual routines (Strand et al., 
2004a). Consequently, developing in-house ETL-tools creates transitive effects such as 
manual efforts that must be paid for and problems when trying to glue the components 
together.  

We will not present any guideline relating to the selection of a preferred type of tool, 
due to the equality of both benefits and drawbacks of the different types of tools. 
Instead, the discussion was included in order to illustrate some of the complexity 
involved when selecting tools. Still, due to the diverging costs associated with the two 
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types of tools, it is reasonable to believe that larger organizations may be able to afford 
commercial ETL-tools, whereas smaller organizations may find that from an 
economical perspective, in-house developed ETL-tools are sufficient.  

Based upon the synthesis, the following integration guidelines were developed: 

 Consider initially integrating the syndicate data on a spread-sheet level and thereby 
separate the internal data from the syndicate data. 

 Avoid integrating the syndicate data with the internal data unless it is uniquely 
identified, so that it may be withdrawn if problems arise. Note that there are some 
exceptions. 

 Conduct test loads before integrating syndicate data on a larger scale, as test loads 
allow for verification that intended results are achieved and require significantly less 
resources to correct if problems arise. 

 Tailor the syndicate data as much as possible according to the organizations needs, 
since it reduces resources that otherwise would have been allocated to designing and 
maintaining data transformation processes. 

 Acquire appropriate metadata, in order to identify how the syndicate data is, e.g., 
structured, its staleness, its origin, how ratings are calculated, and data identifiers.  

Figure 4.3 summarizes the relationships between the problems and the evidence 
grounding the integration guidelines. Note that some of the guidelines are presented in a 
shortened version due to space limitations in the figure. 

 
Figure 4.3. Summarizing the grounding of the integration guidelines. 

 49



 

4.5 Usage Guidelines 
Problems related to usage are predominantly about understanding and trusting data that 
originates from outside the organization. The meaning of the syndicate data may be 
difficult to understand and it causes problems, if not interpreted correctly (Damato, 
1999; Strand and Wangler, 2004; Strand et al., 2004b). Damato (1999) further stresses 
that it may be difficult to know how the syndicate data fits into the internal data 
schemas of the DW. Furthermore, Adelman (1998) states that it is important to model 
the syndicated data, in order to allow for a conceptual understanding of the syndicate 
data and its relation to the internal, as well as other external data.  

Moreover, in order to avoid misunderstandings, immature organizations are advised 
to incorporate syndicate data that is rather straightforward and easy to understand, such 
as customer addresses (Collett, 2002). If complex ratings or metrics, which are difficult 
for the users to interpret and understand, are immediately introduced, the data will 
probably not be used. Even worse, critical decisions may be based upon mere guesses of 
the meaning of the data (Strand and Wangler, 2004). Straightforward data is not only an 
important characteristic for syndicate data, but has also been shown important for 
internal data as well (e.g. Kimball, 1996; Devlin, 1997; Hong et al., 2004). Still, when 
the source is external, the control of the data is weaker and it may become even harder 
to understand its meaning, due to varying vocabularies or unknown concepts (Devlin, 
1997). In relation, metadata is a key for avoiding or solving some of the data usage 
problems. The users must have a reference on how certain numbers or values are 
calculated and therefore the organization must be careful in also acquiring associated 
metadata (Strand and Wangler, 2004).  

Furthermore, as indicated previously, many user organizations tend to act informally 
in their syndicate data initiatives. This informality may also influence the users’ 
attitudes towards the data. In the grounding material, we found no indications that the 
user organizations actively work to establish a positive attitude towards syndicate data 
and to ensure that the users trust the data. Still, this is very important, since syndicate 
data must undergo an acceptance process before being used in the decision-making 
process (Devlin, 1997).  

Moreover, in relation to the establishment of metrics, suggested previously in Section 
4.3, monitoring the usage of the syndicate data may also be beneficially, making it 
possible to identify which data is actually included as a basis for decision-making. Such 
monitoring could also assist in cutting the resources spent on incorporating different 
syndicate data, as there is no point to acquiring and paying for data that is not used 
(Strand and Wangler, 2004).  

Finally, many of the user organizations have indicated that it is time-consuming to be 
informed and stay updated on the laws regulating the analysis or data integrations that 
may be conducted (Strand et al, 2005c). In addition, not all SDSs inform their customers 
on what, from a legislative perspective, they are allowed to do with the data (Strand and 
Lundell, 2005). Therefore, it is advisable that organizations allocate resources to 
maintain competent juridical counsel, in order to keep abreast with current laws.  

Based upon the synthesis, the following usage guidelines were developed: 

 Model the syndicate data so that the users easily understand what it means and how 
it relates to internal, as well as other syndicate data.  

 Begin by incorporating syndicate data that is easy to understand and integrate as part 
of the basis for decision making. 
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 Establish a positive attitude towards the syndicate data, so that it will be used. 
 Monitor which syndicate data is actually included as a basis for decision support, as 

a means of reducing resources. 
 Acquire appropriate metadata, in order to show the users, e.g., how different figures 

have been calculated.  
 Allocate resources in order to stay informed on the laws and regulations that restrict 

the usage of the syndicate data.  

Figure 4.4 summarizes the relationships between the problems and the evidence 
grounding the usage guidelines. Note that some of the guidelines are presented in a 
shortened version due to space limitations in the figure. 

 
Figure 4.4. Summarizing the grounding of the usage guidelines. 

 
To summarize, Table 4.2 provides the complete set of guidelines. The number allocated 
to each guideline does not express any sequential order of application. Instead, the 
numbers solely identify and refer to the guidelines. 

Table 4.2. The guidelines. 
GENERAL GUIDELINES 
G.1  Develop formalized goals for the incorporation, so that the benefits of the 

initiatives may be evaluated. 
G.2  Allocate resources that are specifically dedicated to the syndicate data 

incorporation initiative. 

 51



 

G.3  Regulate in your contract for compensation if the supplier(s) do not fulfil their part 
of the agreement. 

IDENTIFICATION GUIDELINES 
G.4  Align the number of syndicate data suppliers in accordance to the needs of the 

organization.  
G.5  Establish formalized evaluation routines for selecting a particular supplier, from a 

set of supplier that initially may be considered as rather equal. 
G.6  Establish formalized search routines for identifying new supplier entrants.  
G.7  Establish formalized routines for evaluating different data or services offered by a 

particular supplier. 
ACQUISITION GUIDELINES 
G.8  Apply alternative or back-up data distribution technologies in order to acquire 

critical syndicate data.  
G.9  Establish metrics in order to measure the direct benefits of the syndicate data and 

to justify the syndicate data towards the founders. 
G.10  Subscribe to the syndicate data if regular needs exist, otherwise incorporate the 

data on-demand, as a means of decreasing the costs of the syndicate data 
incorporation initiative. 

G.11  Avoid the acquisition of syndicate data until the users and the IT-department have 
decided upon the frequency of acquisitions, the format, and the content of the data. 

G.12  Align the amounts of syndicate data being acquired with an organization’s needs, 
as a means of decreasing the costs of the syndicate data incorporation initiative. 

G.13  Avoid incorporating syndicate data into the DW, which primarily was acquired for 
non-DW purposes. 

INTEGRATION GUIDELINES 

G.14  Consider initially integrating the syndicate data on a spread-sheet level and 
thereby separate the internal data from the syndicate data. 

G.15  Avoid integrating the syndicate data with the internal data unless it is uniquely 
identified, so that it may be withdrawn if problems arise. Note that there are some 
exceptions. 

G.16  Conduct test loads before integrating syndicate data on a larger scale, as test loads 
allow for verification that intended results are achieved and require significantly 
less resources to correct if problems arise. 

G.17  Tailor the syndicate data as much as possible according to the organizations needs, 
since it reduces resources that otherwise would have been allocated to designing 
and maintaining data transformation processes. 

G.18  Acquire appropriate metadata, in order to identify how the syndicate data is, e.g., 
structured, its staleness, its origin, how ratings are calculated, and data identifiers.  

USAGE GUIDELINES 
G.19  Model the syndicate data so that the users easily understand what it means and 

how it relates to internal, as well as other syndicate data.  
G.20  Begin by incorporating syndicate data that is easy to understand and integrate as 

part of the basis for decision making. 
G.21  Establish a positive attitude towards the syndicate data, so that it will be used. 

G.22  Monitor which syndicate data is actually included as a basis for decision support, 
as a means of reducing resources. 

G.23  Acquire appropriate metadata, in order to show the users, e.g., how different 
figures have been calculated.  

G.24  Allocate resources in order to stay informed on the laws and regulations that 
restrict the usage of the syndicate data. 
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5 Further Grounding the Guidelines 
 
In Chapter 4, the guidelines were grounded in the problems derived as part of the state 
of practice description. This chapter aims at further grounding the guidelines by 
exposing them for review by external experts. Thereafter, we provide examples on how 
the guidelines may be applied. The examples are hypothetical usage scenarios which 
stem from the interviews conducted as part of this work.  

5.1 External grounding of the guidelines 
In this section, the results of the research activity aimed at further grounding the 
guidelines empirically are presented. As indicated in Section 2.8, the grounding 
encompassed interviewing DW consultants with respect to their understanding of the 
essence of the guidelines, as well as their assumptions on the applicability and benefits 
of the guidelines, i.e. the utility of the guidelines. This was conducted in order to 
empirically ground the guidelines, since their real contribution depends on their utility. 
Still, a more thorough grounding of the guidelines remains for future work and is 
elaborated on in Section 6.4. 

The results of the grounding will be presented in three sections: the DW consultants’ 
understanding of the essence of the guidelines was analyzed, the assumed utility of the 
guidelines in a pre-deployment situation, and the assumed utility of the guidelines in a 
post-deployment situation. However, before presenting these results, a general comment 
is given. One of the main reasons for triangulating the researchers for this study was to 
analyze if any politeness-effects arose, i.e. were the respondents more positive to the 
guidelines when the author of this thesis was the interviewer, than they were if the 
interviews were conducted by another researcher? Such effects were not identified, 
since the assumed utility of the guidelines was similar when the answers from the two 
respondent groups were compared. Still, although 5 (2+3) respondents is perhaps a too a 
small sample to establish that no politeness-effects have influenced the assumed utility 
of the guidelines. However, the results imply that the empirical grounding of the 
guidelines is based on honest answers. 

5.1.1 Understanding the guidelines 
Most of the guidelines were correctly understood by all the respondents, but some 
needed to be reformulated, in order for the respondents to understand them. Those 
guidelines will be discussed below. However, even for those guidelines that were 
understood by the respondents, some comments arose during the interviews, which 
should be considered in future work. For example, Respondent 2 claimed that Guideline 
6 – Establish formalized search routines for identifying new supplier entrants, was 
expressed in an ambiguous way. According to the respondent, the most obvious 
interpretation is that organizations should have formalized routines for identifying and 
evaluating new SDSs entering the market, which for various reasons may be chosen as 
the new supplier and replace an existing business relationship. However, Respondent 2 
claimed that one may interpret the guideline as implying that organizations must always 
be aware of the changes in the marketplace, since a new entrant may cater for totally 
new data, which is not provided by the existing suppliers, i.e. a stronger focus of 
scanning the market that prescribing the existence of formalized routines. Since 
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differing perceptions of the essence of the guideline are possible, future work may be 
directed towards reformulating the guidelines or dividing it into two more precise 
guidelines. 

In the following, we elaborate on the guidelines that were considered difficult to 
understand, i.e. more than one respondent failed to express the essence of the guideline 
in a way that corresponded to the initial idea.   

G.2 – Allocate resources that are specifically dedicated to the syndicate data 
incorporation initiative. 

This guideline was not understood by two of the respondents (R2 and R3). It seems as 
if the concept dedicated caused most of the problems for interpreting the essence of the 
guideline. Both respondents perceived the guideline as meaning that it is important for 
organizations to have a dedication for the syndicate data initiative. In addition, the 
respondents were rather uncertain about the types of resources the guideline refers to. 
Respondent 2 gave a rather long explanation on the competence needed for conducting 
such initiatives, whereas the monetary resources required for incorporating syndicate 
data were not discussed. However, as a result, one may conclude that the guideline must 
be reformulated and should be more detailed regarding the types of resources that 
should be allocated. Additionally, the essence of the guideline may also become clearer 
if the concept dedicated is replaced by, e.g., allocated or designated. 

G.8 – Apply alternative or back-up data distribution technologies in order to acquire 
critical syndicate data. 

G.8 was misunderstood by respondents R3 and R5. The concept back-up led their 
interpretations of the guideline into a data storage security direction, since they in their 
essence statements claimed that it is important to have back-ups of the syndicate data 
that has been incorporated. However, the guideline’s intention is to prescribe that 
organizations must ensure that the acquisition of critical syndicate data from the SDS 
via multiple data distribution technologies. Still, since two of the respondents had 
problems understanding what the guideline prescribes, future work should focus on 
reformulating it. For example, R5 claimed that the guideline would benefit from the 
exclusion of the concept back-up, and instead just state alternative data distribution 
technologies. 

G.14 – Consider initially integrating the syndicate data on a spread-sheet level and 
thereby separate the internal data from the syndicate data. 

This guideline caused the most confusion, since four of the five respondents (R2-R5) 
failed to interpret it correctly. Without any doubt, the main reason was the concept 
spread-sheet. Unfortunately, in the description of the guideline it is assumed that the 
reader is aware of the different integration approaches for syndicated data, which are 
presented in Paper 3. However, since the respondents were not given the opportunity to 
read Paper 3 in advance, they, for obvious reasons, failed to grasp the intended 
prescription. Therefore, future work must focus on reformulating this guideline and 
should prescribe that the syndicate data may be initially separated from the internal data 
and be integrated as reference data, aimed at contrasting the internal data. For example, 
the average turnover for a particular industry may be used to contrast the turnover of the 
user organization. 

The results indicate that the vocabulary used when expressing the guidelines is of 
utmost importance. Consequently, they also confirm the significance of allowing the 
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respondents, in their own words, expressing the essence of the guidelines. As a result, 
we now have statements provided by the respondents, which in future work may be 
used to reformulate the guidelines. Thus, they can be formulated in a way that is 
interpretable for practitioners and reduce ambiguities. 

5.1.2 Pre-deployment utility 
The guidelines that were considered as understood by the respondents were analyzed 
with respect to their utility in a pre-deployment situation. As indicated in Section 2.8, 
the guidelines were separated into four categories; high-utility guidelines, medium-
utility guidelines, low-utility guidelines, and non-categorized guidelines. The results are 
illustrated in Table 5.1. 

Table 5.1. The categorization of the guidelines’ utility in a pre-deployment situation. 

High-utility guidelines 
G.1, G.3, G.4, G.11, G.13, G.16, G.17, G.19, G.20, G.21, G.23 
Medium-utility guidelines 
G.5, G.6, G.7, G.9, G.12, G.18, G.22 
Low-utility guidelines 
G.15 (G.2, G.8, G.14) 
Non-categorized guidelines 
G.10, G.24 

 
As illustrated in Table 5.1, approximately half of the guidelines were categorized as 
high-utility guidelines. In addition, only one of the guidelines that remained after the 
understanding grounding was categorized as of low-utility. However, in Table 5.1, the 
guidelines that were not understood were included as low-utility guidelines (given in 
parenthesis), since it is reasonable to assume that guidelines which are not understood 
would be of a very low (if any) utility.  

The results are rather expected, since it is natural that the guidelines, after a first 
grounding iteration, are distributed into all categories. It would have been more 
surprising if all guidelines had been categorized into the high-utility category, since 
there are many parameters that influence the categorization, e.g., they way the guideline 
is expressed, the experiences of the respondents, the respondents varying interest in 
technological and organizational issues, and the experiences of the researcher. These 
parameters make an immediate success of developing guidelines very difficult. 
Furthermore, the two guidelines which were not categorized, i.e. G.10 and G.24 will be 
elaborated upon in the following paragraphs.  

G.10 – Subscribe to the syndicate data if regular needs exist, otherwise incorporate the 
data on-demand, as a means of decreasing the costs of the syndicate data incorporation 
initiative, was variously categorized by the respondents, indicating it as: A, A, B, C, and 
C. The reason for the divergences are not easily explained, but two plausible 
explanations arose, which may explain the differences in views amongst the 
respondents. These who proclaimed the guidelines (R3 and R4) as high-utility 
advocated that it is always necessary to try to minimize the resources spent on acquiring 
syndicate data. In contrast, the respondents (R2 and R5) disclaiming the utility if the 
guideline stated that organizations should only acquire syndicate data (for DW 
purposes) which they have a regular need for. They also claimed that on-demand 
acquisitions become more expensive in the long term, due to adjustments of the ETL-
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processes and multiple connections with the SDS. R1’s decision to categorize the 
guideline as medium-utility should be regarded as a compromise between these two 
viewpoints. Still, it is interesting to speculate on why a guideline causes such divergent 
opinions and no obvious answers have been found. However, one surmise is that the 
DW consultants obey two different schools, in which either the syndicate data is 
considered a vital and continuous part of the data resource or the syndicate data is 
considered an occasional flavour that seasons some particular internal data or decisions 
made thereon.  

G.24 – Allocate resources in order to stay informed on the laws and regulations that 
restrict the usage of the syndicate data, was also categorized differently: A, B, B, C, 
and C. However, the divergences in this case may be explained by the respondents 
previous experiences of different suppliers and the size of the user organization. First of 
all, the respondents gave rather divergent opinions on what a customer could expect 
from the SDSs. Some of the respondents (R2, R3, and R4) claimed that the SDSs should 
provide information about these issues and therefore the guideline was deemed low or 
medium utility, whereas R1 and R5 claimed that the SDSs could not be expected to 
inform their customers about the laws that regulate how the data may be integrated and 
used. These diverging viewpoints accord well with the results from the study with the 
SDSs, indicating that they have very different opinions about their responsibilities 
towards their customers (Strand and Lundell, 2005). Furthermore, most of the 
respondents claimed that it is very costly to stay updated on the laws regulating the 
usage of syndicate data (Strand et al., 2005a), especially data regarding private persons, 
which are strongly regulated with PUL (this law regulates data concerning private 
persons and is known in Swedish as Personuppgiftslagen). Staying updated on current 
praxis becomes even more complicated if the syndicate data is to be integrated and 
analyzed together with the internal data. While, larger organizations normally have the 
resources to stay updated on the laws, smaller organizations do not have such resources 
and must therefore trust their supplier or hope that they act in accordance with current 
laws. Some of the respondents (R1 and R5) also claimed that the utility of the guideline 
becomes high if only large organizations are concerned. They also stated that they 
categorized the guideline as medium utility as a compromise for the size of the 
organization.  

5.1.3 Post-deployment utility 
The guidelines analyzed in Subsection 5.1.2 were also analyzed with respect to their 
post-deployment utility. The results show a divergence when the utility of the guidelines  
is compared to its utility in a pre-deployment situation, since the application of the 
guidelines then become more complicated (Table 5.2). The main reason, emphasized by 
most respondents, is that these undertakings are very complex and the post-deployment 
situation is therefore more difficult to handle. Some of the issues concern problems 
arising when, for example, contracts with one or several SDSs have already been 
established, the ETL-processes are designed for the data from a particular supplier, and 
the users are familiar with a certain data with certain content.  

Table 5.2. The categorization of the guidelines’ utility in a post-deployment situation. 

High-utility guidelines 
G.1, G.11, G.17, G.19, G.23 
Medium-utility guidelines 
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G.3, G.4, G.5, G.6, G.7, G.9, G.12, G.13, G.16, G.18, G.22,  
Low-utility guidelines 
G.15, G.20, G.21 (G.2, G.8, G.14) 
Non-categorized guidelines 
G.10, G.24 

In addition, some of the guidelines (G.20 and G.21) categorized as high-utility in a pre-
deployment situation were considered inapplicable in a post-deployment situation, since 
they prescribe actions one may take when incorporating the syndicate data for the first 
time. However, guideline G.22 increased its utility in a post-deployment situation, 
because the respondents considered the monitoring of the data more beneficial if the 
syndicate data has been used for a while. According to R5 monitoring is crucial but 
often neglected, since they assume they have a good understanding of how and when 
the syndicate data is used. Still, R5 had worked on several projects where it became 
evident that the organization only used a small proportion of the syndicate data being 
purchased. Furthermore, guidelines G.10 and G.24 remained uncategorized for the same 
reasons as in a pre-deployment situation. 

5.2 Applying the guidelines 
This section exemplifies on applications of the guidelines, by providing illustrative 
examples on how the guidelines may support in avoiding or solving common problems.  

The guidelines may be applied by organizations in a pre-deployment situation, by 
indicating precautions that may be taken, in order to avoid common problems. The 
guidelines may also be applied by organizations in a post-deployment situation, 
assisting them in solving or alleviating the impact of problems encountered. 
Additionally, in the following examples, Company A denotes an organization planning 
to undertake an incorporation initiative, whereas Company B denotes an organization 
already incorporating syndicate data and experiencing problems.  

In a pre-deployment situation, there may be several reasons for incorporating 
syndicate data, e.g., an organization may have a problem that can not solved by solely 
applying internal data (Example 1), a perceived opportunity may raise a need for 
syndicate data (Example 2), and an organization may be forced to incorporate syndicate, 
due to new directives from regulatory boards (Example 3).  

Example 1  
In Company A, the personnel responsible for the credit ratings of their 
customers are experiencing problems in establishing reasonable credit 
repayment schedules and could benefit from incorporating company credit 
ratings from a SDS. The guidelines relating to the usage activity together 
with the general guidelines, should first be applied, e.g., the organization 
should allocate resources (G.24), to stay updated on the laws regulating such 
applications. The usage guidelines also indicate that the organization should 
develop a positive attitude towards the use of syndicate data (G.21). 
Thereafter, following the sequential order of the process activities (Figure 
5.1), Company A should try to identify and evaluate possible suppliers (G.4-
G.7). The remaining activities of the incorporation process, i.e. acquisition 
and integration, could be supported by applying the related guidelines.  
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Example 2 
Company A designed the aggregation structures of their customer dimension 
according to their internal data structures, supporting a drill-down in four 
levels. Now they have been advised, by a consultant, to incorporate industrial 
codes from a SDS. This will enable them to further refine the aggregation 
structures, since most SDSs are capable of delivering such industrial codes 
which divide industries into a hierarchy of seven or eight levels. Increasing 
the drill-down precision in the dimension is advantageous when delimiting 
the prospects in a focused marketing campaign. In order to incorporate such 
data, they apply the guidelines in accordance to the order given in Example 
1.  

 

Example 3 
The business conducted by Company A is severely controlled by a 
regulatory board. Now, the board has decided that every company within the 
industry must increase their data quality regarding their customers’ postal 
addresses, since many customers have complained that important and 
sensitive information has been sent to out-of-date addresses. Accurate postal 
addresses may be acquired from most SDSs. In order to incorporate such 
data, Company A applies the guidelines according to the order provided in 
Example 1. 

In trying to fulfil and need, organizations in a pre-deployment situation initiate the 
application of the guidelines via the usage activity and follow the sequential order of the 
EDIP activities clockwise (Figure 5.1).  

 
Figure 5.1. Illustrating the clock-wise, pre-deployment application of the guidelines, initiated 

by the usage activity. 

Still, one should be aware that the categories of guidelines are interrelated. For example, 
the integration approach chosen effects how the data may be used. Therefore, before 
beginning to incorporate syndicate data organizations need to reflect upon the 
prescriptions in all guidelines. Moreover, the general guidelines are developed as a 
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support for such preparation work, since they prescribe, e.g., that goals must be 
established and resources allocated.  

Furthermore, due to problems that may arise, it is reasonable to expect that an 
organization may have to iterate the guidelines multiple times, in order to achieve the 
anticipated benefits. However, organizations may, if submitting to marketing and sales 
initiatives, be forced to begin applying the guidelines relating to the acquisition activity, 
since the identification of a suppliers and selection of data is already settled. 
Nevertheless, the guidelines relating to acquisition may still be applied in order to 
support the organization with issues such as alternative distribution technologies (G.8) 
or whether they should subscribe to the syndicate data or incorporate it on demand 
(G.10). 

Organization in a post-deployment situation may also follow the clockwise, 
sequential application of the guidelines in order to solve a problem encountered 
(Example 4).  

Example 4  

It has become obvious that the users of Company B do not understand the 
meaning of a certain data element being incorporated and as a consequence, 
decisions are based on mere speculations with regard to the meaning of the 
data. In such a case, Company B may apply the guidelines related to usage. 
Following the application of the guidelines provided in Examples 1-3, 
Company B may try to acquire metadata that explains the meaning of the 
data (G.23). If the supplier is incapable of delivering such metadata, 
Company B may try to identify another supplier that can (G.5 and G.7). 

Furthermore, in a post-deployment situation, problems may arise in any of the process 
activities and therefore, the application of the guidelines may be initiated in any activity 
(Figure 5.2).  

 
Figure 5.2. Illustrating the clock-wise or anti clock-wise post-deployment application of the 

guidelines. 

Furthermore, in a post-deployment situation, organizations may also apply the 
categories of guidelines in an anti clock-wise order (indicated by the black, circular 
arrow in Figure 5.2), as a means of solving encountered problem (Example 5).  
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Example 5 
Company B experiences a problem with varying data source stability, which 
hinders them from acquiring critical data. Firstly, Company B follows the 
solution suggested in guideline G.8 in an effort to acquire the data via 
alternative data distribution techniques. Unfortunately, the supplier could not 
deliver the data via a more stable distribution channel. As a solution, 
Company B goes back one activity and identifies another supplier that is 
capable of assuring the stability of its sources (G.5 and G.7). 

Moreover, an organization may have to go more than one process activity anti clock-
wise in order to solve a problem (Example 6). In addition, under specific problem 
circumstances, it may be necessary to apply the guidelines in an anti-clockwise, non-
strict order, i.e. an organization may have to apply the categories of guidelines ad hoc, 
in order to solve an encountered problem (Example 7). 

Example 6 
Company B has a problem with diverging data formats, i.e. the supplier 
delivers the data in a format that is not aligned to the requirement of 
Company B’s data formats, causing resource-demanding data transformation 
at the consumer side. As a solution, Company B attempts to acquire the data 
in another format from the supplier (G.17). As this was not supported by the 
current supplier, Company B is forced to identify another supplier capable of 
delivering the data in the required format. After an extensive search, 
Company B identifies another supplier and acquires the data from that 
supplier instead (G.5 and G.7). 

 

Example 7 
Company B experiences problems arising from decisions based on out-of-
date data, e.g., customer addresses are old, although Company B acquires 
postal addresses from a SDS every third month. None of the usage guidelines 
assists in solving the problem and Company B does not consider this an 
integration problem. Therefore, the integration guidelines are not applied as a 
means of solving the problem. Instead, the acquisition guidelines are applied 
(a combination of G.10 and G.12). Finally, Company B addresses the SDS 
and decides upon acquiring address data on a monthly basis i.e. the problem 
is solved by more frequently refreshing the postal address data. 

Additionally, due to the complexity of many problems, the application of the guidelines 
may change from anti-clockwise to clockwise or vice versa. To illustrate, consider 
Example 7. If there is no other supplier that can deliver the data in the required format, 
the best solution would be to identify a supplier that may deliver similar data (G.5 and 
G.7) or that can solve the formatting problem. With such a solution, the rotation goes 
from anti-clockwise to clockwise.  

In the above examples, the categories of guidelines are illustratively applied by user 
organizations. However, the guidelines may also influence and support DW consultants, 
since they are often responsible for the development of organizations’ DW solutions 
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and occasionally act as the primary advocates for the benefits of incorporating syndicate 
data (Strand et al., 2005a). The guidelines allow them to absorb the lessons learned from 
other consultants and organizations, and thereby inform them on common problems that 
should be avoided.  

Finally, as DWs have emerged from isolated systems into important cornerstones of 
various types of integrated solutions, such as e.g. business intelligence solutions 
(Araya, 2004), decision support systems (Dong et al., 2004), executive information 
systems (Salmeron, 2001), information data super stores (Bischoff and Yevich, 1996), 
and knowledge management systems (Gray, 1999), the guidelines may also provide 
some support when incorporating syndicate data into these types of integrated 
solutions. 
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6 Conclusion  
This chapter concludes the thesis in four sections. The first presents the contributions of 
this work. The second section reviews the aim with respect to its fulfillment. The third 
reflects upon the quality of the work, according to the quality assessment criteria 
provided by Lincoln and Guba (1985). Finally, the fourth section elaborates on 
directions for future work.  

6.1 Contributions 
The state of practice description serves as the main descriptive contribution of this work 
and should be regarded an important step towards the establishment of a cohesive body 
of knowledge for explaining syndicate data incorporation into DWs. In addition, the 
state of practice description also allows current and future consumers of syndicate data, 
as well as DW consultants and SDSs, to contextualize such initiatives from several 
empirical perspectives. In detail, the state of practice description extends our 
understanding regarding:  

 The problems that may hinder organizations from exploiting the potential of 
their investments in syndicate data. The identified, described, categorized, 
and verified problems stand as important contributions, since they indicate 
obstacles that must be avoided or solved, in order to become successful. The 
problems also provide the basis for the guidelines. 

 The classes of external data. The categorization and characterization of 
classes of external data increase the understanding with regard to what 
classes of data are incorporated into DWs, by distinguishing between, e.g., 
detailed data regarding to private persons and organizations from more 
general data relating to industries or municipalities. 

 The types of sources/suppliers. The categorization and characterization of 
different types of sources/suppliers of external data contribute to separating 
different types of external data. In addition, although this work largely 
focuses on the syndicate data subtype, an increased understanding of other 
possible sources provides further options when procuring external data.  

 The external data incorporation process. The outline and description of the 
EDIP contributes to an increased understanding of the activities undertaken 
when incorporating external data. Specifically, the descriptions of the 
process activities accounts for many important contributions, such as 
supplier identification approaches, acquisition frequencies, data distribution 
technologies, integration approaches, integration tools considerations, and 
application areas. Furthermore, the process contributes to structuring the 
problems, as well as the guidelines. 

 The syndicate data suppliers. The descriptions of the SDSs, with respect to 
their business environment, the industry, and the generic work process with 
related problems, contribute to an increased understanding of the 
compilation, maintenance, refinement, as well as distribution and sales of 
syndicate data.  
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 The supplier - consumer constellation of syndicate data. The elaboration on 
the supplier – consumer constellation allows for an increased understanding 
of the complexity of such initiatives as well as the importance of good 
communication within such constellations. In addition, the identified 
collaborations and tensions also determine important direction for future 
work. 

The set of guidelines serves as the main prescriptive contribution of this work, since the 
purposes of the guidelines are to support organizations in avoiding or solving common 
problems, which may hinder them from exploiting the potential of their syndicate data 
investments. However, the set of guidelines also assists DW consultants and SDSs, by 
illustrating and suggesting solutions to the problems that their customers experience. In 
detail, the prescriptive contributions comprise: 

 A set of guidelines, aimed at supporting organizations incorporation of syndicate 
data incorporation into DWs. The guidelines are categorized into: general, 
identification, acquisition, integration, and usage guidelines. 

 An empirical grounding of the guidelines. The results of the empirical 
grounding provide the assumed utility thereof, and outline the guidelines with 
the highest utility and which need to be further elaborated on in future work.  

 Examples on how the guidelines may be applied. These examples are structured 
according to the activities of the EDIP and illustrate how the guidelines may 
support organizations in a pre-deployment situation, as well as organizations in a 
post-deployment situation. The example applications illustrate how the 
guidelines may be applied and how different categories of guidelines may 
contribute to solving a problem. 

6.2 Elaborating the aim’s fulfillment 
For repetition, the aim of this work is: 

“To develop and contextualize an empirically grounded, problem-based 
support, aimed at assisting user organizations’ incorporation of external 
data into data warehouses, with a particular focus on data incorporated 
from syndicate data suppliers.” 

In fulfilling the aim, the following objectives have been achieved: 

1. The establishment of a state of practice description, which allows organizations 
to contextualize their overall incorporation initiatives, as well as the application 
of the support.   

2. The identification and description of problems related to syndicate data 
incorporation into DWs, the categorization of the problems, and the verification 
that the problems are industry-independent. 

3. The development and grounding of a support, based upon the incorporation 
problems, aimed at assisting organizations’ incorporation of syndicate data into 
DWs. 

In the following paragraphs, each objective is elaborated on with respect to its 
contributions to the fulfillment of the aim.  
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Objective 1 – The establishment of a state of practice description, which allows 
organizations to contextualize their overall incorporation initiatives, as well as the 
application of the support. 

The achievement of Objective 1 comprises most of the descriptive results of this work 
and illustrates the state of practice. It supports organizations in understanding and 
contextualizing their overall incorporation initiatives, a well as the guidelines. Objective 
1 is based on the material resulting from the two literature reviews and all interview 
studies (except for the final, grounding study with DW consultants). Since the literature 
covering external and syndicate data incorporation into DWs is rather fragmentary, most 
of the new knowledge originates from the practitioners interviewed as part of this work 
and should therefore be considered empirically grounded. The results describe the 
important aspects of external and syndicate data incorporation, i.e. the process of 
incorporating external and syndicate data, classes of external data, sources/suppliers of 
external data, the supplier-consumer constellation of syndicate data, and industry-
independent incorporation problems. In addition, the results provide an extensive 
description of the SDSs, with respect to their business environment, the industry, and a 
generic work process with related problems. Consequently, it contributes to the overall 
fulfillment of the aim, by describing the context in which the guidelines will be applied. 

Objective 2 – The identification and description of problems related to syndicate 
data incorporation into DWs, the categorization of the problems, and the 
verification that the problems are industry-independent. 

Within the scope of establishing the state of practice description (Objective 1), specific 
focus was targeted the problems of syndicate (and external) data incorporation. As 
stated in the aim, the support was to be problems-based. This was considered a logical 
starting point, since the literature emphasizes that organizations experience problems 
that hinder them from fully exploiting the potential of their syndicate data incorporation 
initiatives. The identification, description, categorization, and verification of the 
problems are based on the material originating from the two literature reviews and the 
interview studies with the DW consultants and the user organizations (two studies). The 
results of these reviews and studies encompass an extensive list of problems that have 
been verified as industry-independent. However, compiling such a categorization is 
extensive work and almost impossible to complete. Consequently, this work 
acknowledges that the categorization is not finalized. Still, during the verification of the 
problems, only one problem was added and it was rather a refinement of an already 
identified problem. It is therefore reasonable to assume that a majority of the problems 
have been identified and described. Hence, the verified list of problems contributes to 
the overall fulfillment of the aim, by constituting the basis for the development of the 
guidelines.  

Objective 3 - The development and grounding of a support, based upon the 
incorporation problems, aimed at assisting organizations’ incorporation of 
syndicate data into DWs. 
The support developed within the scope of this work comprises the core prescriptive 
contribution, since it responds to the needs of the user organizations. It was decided that 
guidelines would be the format of the support. In addition, since a solid foundation for 
the guidelines was considered important, they are based upon the identified, described, 
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categorized, and verified problems (Objective 2). Furthermore, the development of the 
guidelines was based on a synthesis of the materials originating from the literature 
reviews, as well as the empirical studies, as a means of grounding the guidelines in both 
the literature and practice. The problem-based guidelines were also further grounded, by 
interviewing DW consultants, allowing them to indicate the assumed applicability and 
benefits of the guidelines. This was considered of utmost importance, since the real 
contribution of the guidelines depends on their practical applicability and benefits. The 
development and grounding of the guidelines resulted in 24 recommendations and 
accompanying suggestions for how the guidelines may be applied in different 
deployment situations. In addition, the empirical grounding of the guidelines divides 
them into three categories, with respect to their assumed applicability and benefits. 
Consequently, the results contribute to the overall fulfillment of the aim, by presenting 
empirically grounded, problem-based guidelines, aimed at supporting organizations’ 
incorporation of syndicate data into DWs. However, the guidelines require further 
grounded and direction for further research are provided in Section 6.4 (Directions for 
future work).  

To conclude, Figure 6.1 illustrates the achievement of Objectives 1-3 and how these 
are related. 

 
Figure 6.1. Illustrating the achievement of Objective 1-3. 
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6.3 Reflection on the quality of the work 
This section will reflect on the quality of the work. In order to structure such an 
assessment, the following criteria are applied:  

 Credibility 

 Transferability 

 Dependability 

 Conformability 

 Relevance 

The criteria are anchored in the work of Lincoln and Guba (1985). Before reflecting on 
the quality of the work, it should be mentioned that the criteria are occasionally 
interwoven. For example, Lincoln and Guba (1985) claim that there can be no 
credibility without dependability, and therefore, the same arguments may apply to more 
than one criterion. 

Credibility 
According to Lincoln and Guba (1985) credibility is one of the major trustworthiness 
criteria, and relates to the information sources applied, as well as the findings and 
conclusions drawn from the material originating from those sources. The actions taken 
in order to enhance the credibility of this work are: member checks, triangulation, and 
peer-debriefing.  

1) Member checks have been conducted, since Lincoln and Guba (1985, p.314) state 
that “the member checks, whereby the data, analytical categories, interpretations, and 
conclusions are tested with members of those stakeholding groups from whom the data 
were originally collected, is the most crucial technique for establishing credibility”. 
Within the scope of this work, different types of member checks have been conducted. 
Firstly, the transcripts and notes from all the interviews were returned back to the 
respondents, enabling them to correct errors or misinterpretations. In addition, the 
transcripts or notes were not included in the analysis before approval was granted by the 
respondents. This established a correctness of the data that was later to be analyzed. 
Secondly, the DW consultants, the banking organizations, and the SDSs were contacted 
by telephone to check the interpretations and findings of the results of the analysis of 
the studies. Thus the results drawn from the analysis were exposed to members of the 
stakeholding groups. In particular, the process activities were discussed with the DW 
consultants and the characteristics describing the SDS business environment, industry, 
and work process were discussed with the SDSs. Thirdly, knowledge acquired from 
previous studies has been exposed to other stakeholder groups, by including summaries 
of the findings from prior studies in the personalized cover letters sent to the 
respondents.  

2) Triangulation may be conducted according to four modes, in which different 
sources, methods, investigators, and theories are used (Patton, 2002). In this work, two 
types of triangulation have been conducted, i.e. source triangulation and investigator 
triangulation. Source triangulation has been conducted by identifying problems in 
literature and verifying them in an empirical setting with user organizations. In addition, 
results from one empirical perspective have been elaborated upon and contrasted in 
other empirical perspectives. Investigator triangulation has also been conducted. In the 
grounding of the guidelines, the author and another researcher conducted interviews 
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according to the same predefined questions, in order to ground the assumed 
applicability and benefits of the guidelines, and to reduce politeness effects.  

3) Peer-debriefing was also conducted in order to establish credibility. As indicated in 
Section 2.9, the results from the research activities undertaken have been presented and 
published in peer-reviewed conferences proceedings or book chapters. Consequently, 
the research problem, methodological considerations, findings and conclusions, as well 
as ideas for forthcoming studies have been exposed and elaborated upon in critical 
reviews.  

Transferability 
According to Lincoln and Guba (1985) transferability can not be demonstrated by the 
researcher himself. Instead, the researcher can only provide the necessary data and 
allow others to judge the transferability of the work. The papers included in support of 
the contributions constitute a thick description of the context in which the results were 
found and thereby enable other researchers to judge the transferability of the work. In 
addition, the verification of the problems supports the transferability of the 
contributions by providing a categorization of updated problems encountered by 
organizations in different industries. Furthermore, during the grounding of the 
guidelines, the respondents were requested to briefly present their understanding of the 
essence of the guidelines. This implies that the basic step of transferability has been 
analyzed, i.e. do the respondents understand the guidelines? If they fail to understand 
the guidelines, they will not be able to apply them.  

Another means of increasing the transferability would be to publish the transcripts of 
the interviews on a webpage. Interested readers could thereby read the transcripts or use 
them for conducting their own analysis of the material. However, this was not an 
alternative in this thesis, since both the banking organizations and the SDSs did not 
agree to publish the transcripts in any form, due to competitive reasons. For example, 
the SDS industry in Sweden does not comprise that many organizations and most of the 
respondents felt that a competitor would be able to identify the company behind a 
certain transcript, although the transcripts were anonymous. Therefore, the transcripts 
have not been published in any form. 

Dependability 
Lincoln and Guba (1985, p. 299) provide in their description of dependability, the 
analogy of “the impossibility to cross the same stream twice”, and argue that such a 
condition could never be met. Still, they argue that dependability is very important, due 
to its close relationship to credibility. Therefore, for the sake of dependability and the 
ability to evaluate the research activities that have been undertaken, the following 
argument for the dependability of the work is provided. Replicating the process in 
detail, asking the same persons the same questions under the same conditions is 
impossible, since organizations change and their business environment constantly 
influences them. Furthermore, since all the respondents requested that they be kept 
anonymous, due to the intense competition between them, asking the same persons 
would be impossible. However, Sections 2.1 – 2.8 provide the methodological 
considerations and an extensive reference of how the studies have been conducted, with 
respect to sampling decisions, scoping decisions, how the material was analyzed, and 
interview considerations.  
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Conformability 
According to Lincoln and Guba (1985) conformability refers to the degree by which the 
products presented (in the meaning of conclusions and findings) are coherent with and 
supported by data. The product descriptions for this thesis are primarily given in the 
enclosed papers, by accounting for the analysis of the collected data as well as the 
findings and contributions drawn from it. Section 5.2 also contains a product in the form 
of illustrations on how the guidelines may be applied. Moreover, since a thesis in the 
format of a collection of papers could easily hide the conformability between the 
empirical material and the data analysis, many of the papers contain exact ratios or 
proportions on respondents supporting or opposing certain e.g. claims, approaches, and 
problems. Furthermore, in order to enhance the vividness of the material originating 
from empirical investigations, quotations from the respondents have also been presented 
in the papers. 

Relevance 
The bottom-line of relevance is the anchorage of this work in related work. How does 
the contribution of this thesis, in combination with related work, contribute to 
advancing research within the field? In reflecting upon the relevance of this work, the 
scope of related work will initially be discussed. As illustrated in Sections 2.1 and 2.4, 
the scope of this work was rather wide due to the inclusive search strategy of the 
literature reviews. However, the related work presented in Chapter 3 is more precise, 
since, as indicated previously, most literature identified the opportunities of syndicate 
data or external data in an imprecise manner. Therefore, Chapter 3 provides a reference 
to literature that at least contributes with a few details.  

In reflecting on the relevance of the outcome of this work, for the research 
community or practitioners, the state of practice description contributes as a step 
towards a cohesive body of knowledge and may thereby function as a reference for 
persons in academia or practice, who are interested in obtaining an overall 
understanding of syndicate (and external) data incorporation into DWs. In addition, the 
findings contribute by balancing the over-generalization found in literature, by 
identifying, describing, and categorizing industry-independent problems. Furthermore, 
the contributions include a set of guidelines, which support organizations’ incorporation 
of syndicate data into DWs. The empirical grounding of the guidelines illuminates that 
they may contribute to organizations and half of the guidelines were categorized as 
high-utility guidelines. However, the empirical grounding also illustrates that the 
practical relevance and implication of applying the guidelines need further elaboration, 
and therefore, direction for future work are provided in the next section.  

To conclude, as stated previously, the guidelines and the state of practice description 
may also be relevant for other researchers in adjacent research areas, as DWs have 
become a key cornerstones of many types of integrated solutions, such as knowledge 
management systems (Gray, 1999), executive information systems (Salmeron, 2001), 
and business intelligence solutions (Araya et al., 2004). In relation, based upon a study 
conducted by Arnott and Pervan (2005), in which they examined over a thousand 
decision support system articles published in 14 major journals from 1990 to 2003, it 
was shown that data warehouses was the least published type of decision support 
system. Therefore, this work may be relevant and contribute to researchers interested in 
data warehouses as decision support systems.   
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6.4 Directions for future work 
There are three major strands of future work emanating from this work. Firstly, there is 
a need to further extend and refine the guidelines, in order to support organizations. 
Therefore, it is necessary to empirically apply the guidelines in different organizations 
and evolve them so that they may provide more precise support. For example, in-depth 
case studies, focusing on identifying how organizations solve the problems they 
encounter, would certainly contribute to making the guidelines more detailed and 
supportive. Such in-depth case studies should preferably include a number of user 
organizations but also SDSs, in order to identify whether suppliers should change their 
work routines as a means of assisting consumer organizations. Such research could 
contribute to both the supplier and consumer side of the syndicate data supplier-
consumer constellation (Figure 6.2). 

 
Figure 6.2. The empirical triangle of syndicate data incorporation into DWs. 

Secondly, the focus of this thesis has been on developing a set of guidelines aimed at 
supporting organizations’ incorporation of syndicate data into DWs. In addition, in 
order to contextualize the guidelines, establishing a state-of-practice description of 
syndicate (and external) data incorporation has been an extensive part of this work. 
Consequently, much of the work conducted within the scope of this thesis has been 
focused on the consumers’ apex and the two constellations involving the consumers 
(Figure 6.2). However, it would also be beneficial to devote more attention on the 
certification constellation and the reasons for that are: 1) although only vaguely 
described in Papers 7 and 8, it has been shown that this constellation is gaining more 
and more attention and is becoming more formalized, as DW consultants and SDSs are 
expanding their formal collaborations via different types of data formatting and data 
structuring certificates. These types of initiatives are still rather new and therefore 
further research is needed to extend the state-of-practice description regarding this 
particular constellation. 2) The main motive put forward for these certificates is that 
they would reduce the resources user organizations have to spend on designing and 
maintaining the transformation processes, since the certificated data sold by the SDSs is 
already formatted according to the data structures and data formats of the DW 
dimensions. However, since these initiatives are new, it is important to investigate if the 
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certificates actually do contribute as intended and if such certificates create new 
problems or benefits not anticipated. 

Finally, as indicated in Papers 6 and 7, the SDSs acquire most of their data from 
governmental agencies. In addition, SDSs also experience similar problems as user 
organizations, whenever they become customers of external data. Therefore, further 
research could investigate if the problems identified in this work are generic for any 
type of organization acting as a consumer of syndicate data. 
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Abstract 
In order for organizations to survive and maintain their competitive edge, they 
must understand what is going on in their environment. One application, designed 
to contribute to such an understanding, is the data warehouse (DW). Traditionally, 
the focus of DW development projects has been on data internal to the 
organization, but as the competitive forces have become more important to 
understand and react upon, the importance of external data has been increasingly 
recognized. Unfortunately, the literature describing DWs provides little detail on 
what kinds of external data that might be incorporated and how they might support 
decision-making. Therefore, in this paper we present the results of an interview 
study conducted among DW consultants, and aimed at outlining the most important 
external domains about which to incorporate data, what data may be incorporated, 
from which sources they are acquired, and how they are used as a basis for decision 
making. 

Keywords: External Data, Data Warehouse, Syndicate Data 

1. Introduction 

During the last decade, the business environment of organizations has changed 
dramatically. Companies are competing in an ever-changing global marketplace. In 
order for organizations to survive and maintain their competitive edge, they must be 
flexible and carefully observe what is going on in their environment. If not, they may be 
overrun and out-competed by companies with a better knowledge of the competitive 
forces that constantly influence them (Porter, 1985).  

To achieve such flexibility, organizations need systems which are able to present a 
holistic view of the organization and its business in a comprehensive manner (Gray, 
1999). For a sales manager to keep track of sales of particular product categories in 
particular districts, he is usually not interested in keeping track of every single sale by 
every single salesman. Instead he wants an overall view that, for instance tells him the 
sales per day and per product category per district. A solution to these needs is to 
introduce a data warehouse (DW), which may then assist the managers in keeping track 
                                                 
6 This work was sponsored by the Knowledge Foundation of Sweden. 
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of the overall goings on in the business (Inmon, 1996; Kimball, 1996; Connolly and 
Begg, 2002).  

A DW is a subject oriented, integrated, non-volatile, and time variant collection of data 
in support of management’s decision (Inmon, 1996, p 33). DWs are designed to support 
the aggregation and integration of data from various internal, as well as external, data 
sources. Traditionally, the focus of DW development projects has been on internal data. 
However, as it has become more and more important to keep track of the competitive 
forces, it has become apparent that also external information is crucial (Devlin, 1997). 
For instance, Oglesby (1999, p.3) claims that: “Companies who use external data 
systems have a strategic advantage over those who don’t, and the scope of that 
advantage is growing as we move deeper into the information age”.  

Unfortunately, the literature describing DWs and external data contains little detail on 
what external data that should be incorporated, what external sources these data may be 
acquired from, and how the external data may contribute in decision making. The lack 
of focus on the relationships between external data and DWs is rather paradoxical, since 
on one hand DW literature often emphasizes the suitability of DW technology for 
integrating data from various internal, as well as, external sources and, on the other 
hand, many organizations do use external data outside the data warehouse, as a basis for 
decision support (Damato, 1999). Therefore, to provide some answers to these 
questions, we present the results of an interview study conducted among DW 
consultants, aimed at contributing with an initial understanding of external data 
incorporation, and to briefly outline the current state of the art within the area. The 
paper includes descriptions of the most important external domains, a characterization 
and categorization of types of external data, a categorization of sources from which the 
data may be acquired, and some general examples on how the data are or may be 
applied as a basis for decision making.  

The outline of the paper is as follows: The next section provides an overview of some 
related work. The following section defines and discusses briefly external data in 
general. After this, the interview study is described. The following and largest section 
presents and analyses the results of the interviews. The last section concludes the paper 
with a discussion that broadens the perspective of the paper and gives suggestions for 
future work.  

2. Related Work 

As indicated in the previous section, the literature covering external data incorporation 
into DWs is rather fragmented. Besides the general benefits suggested by e.g. Inmon 
(1996) and Singh (1998), most literature do not cover many of the most important 
aspects when incorporating external data into DWs, i.e. how are the data applied, from 
where are they acquired, which types of external data are there, and which knowledge 
domains are the data covering. For instance, Damato (1999) states that external data 
may be applied in the following ways (example queries that may be stated towards the 
DW are also included): 

- Classification: Which customer group is generating the highest profit? 
- Explanation: Why is the return rate exceptionally high for a particular type of 

product? 
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- Meaningful comparison: How is the company performing if compared to an 
industry average? 

- Planning: In order to increase the sales of a particular product, towards which 
customer group should we target the next marketing? 

Unfortunately, Damato (1999) does not give any thorough description of which types of 
external data that could contribute in such application areas and from where such data 
may be acquired. Kelly (1996), on the other hand, is very specific on different types of 
external data, as he gives a categorization of 10 different types of external data, but he 
does not give any detailed examples on how the external data may contribute and from 
which sources they may be acquired.  

The most complete description that we have found is provided by Oglesby (1999), as he 
indicates some application areas and relates these areas to relevant external data types 
and available suppliers. However, Oglesby (1999) has directed his description towards 
direct marketing and his ideas and examples are therefore illuminated specifically in 
that light. Unfortunately, this makes his description a bit narrow. Kelly (1996), for 
instance, claims that incorporating external data has the following three objectives: to 
recognize opportunities, to detect threats, and to identify synergies. Since, these 
opportunities, threats, and synergies may be found in many areas, besides direct 
marketing, Oglesby (1999) is not presenting a complete picture of external data 
incorporation. The present work, on the other hand, aims to cover all aspects mentioned 
by Kelly, without any specific focus on particular business areas. 

3. External Data  

According to Singh (1998), one of the main reasons for a DW is to set free the 
information that is locked up in the internal operational databases and to mix it with 
information from other external sources. Singh (1998) further advocates that 
organizations should increase their acquisition of data originating from outside their 
own systems boundaries. Generally, these data include some level of market 
information and might, for instance, be information related to economic forecasts, 
political information, customer demographics, and competitive and purchasing trends. 
Inmon (1996) is even more outspoken concerning the contribution of external data in a 
DW. He claims that even though external data do not say anything directly about 
particular companies, they may still give a lot of valuable information about the 
environment that the company must work and compete in. When comparing internal 
data to external data, one of the most useful things is the ability to perform comparisons 
over a period of time. The comparison allows management to “see the forest for the 
trees” (Inmon, 1996, p. 272). 

It is not possible, in the literature, to find one common definition of external data. From 
a DW perspective, we have found several notions that relate to data that have their 
origin outside the own organization. In this work, we have chosen to discuss and 
compare two of them. Firstly, Kimball (1996) refers to syndicate data, which are data 
purchased from data suppliers, such as A.C. Nielsen, IRI, and IMS. However, for this 
work, we have adopted a definition suggested by Devlin (1997, p. 135). He defines 
external data as:  
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“Business data (and its associated metadata) originating from one business that may be 
used as part of either the operational or the informational processes of another 
business.”  

The reason for adopting the definition by Devlin (1997), instead of Kimball’s, is that 
Devlin is more general and his definition may also include data acquired from e.g. 
business partners and from the Internet. We consider the generality of the definition as 
important, since the aim of our work was to outline current incorporation of any 
external data and not specifically external data acquired from syndicate data suppliers. 
Still, the idea of syndicate data is important, since much external data that are 
incorporated into DWs are, in fact, acquired from syndicate data suppliers (Kimball, 
1996; Strand and Olsson, 2003). The importance of syndicate data has also been shown 
within other areas. For instance, Salmeron (2002) shows that the incorporation of 
external data has increased in executive information systems (EIS) and that most of 
those data are acquired from organizations that Kimball would refer to as syndicate data 
suppliers. 

4. The Interview Study     

Data for the study were primarily collected through interviews. However, although the 
amount of literature covering this topic is limited, we have also chosen to include some 
information acquired from literature. This information was mostly used to contrast and 
discuss the conclusions resulting from the interviews. The following steps were used to 
guide the preparation and accomplishment of the interviews:  

1) Selecting the respondents. Consultants were considered as most appropriate for an 
exploratory study such as this, since consultants have often been working in many 
different projects and therefore have a broader and more general knowledge on the 
topic, as opposed to personnel in specific organization applying the external data in 
their daily work. The respondents were selected by searching for consultant companies 
on the Internet. Varying company size, geographical distribution, and a long experience 
were considered as important parameters for us to be able to acquire as general 
knowledge as possible. This resulted in a respondent group with at least 3 years of DW 
experience, which was geographically distributed and representing both large and 
internationally well-known consulting firms and national companies with 5-10 
employees.  

2) Constructing the interview questions. The set of interview questions was split into 
three groups. The first group was introductory and aiming to collecting background 
material, and to get the interview started. Furthermore, this group included questions 
aimed at verifying that the respondent shared the definitions of external data and DWs 
chosen for this work. The second group was the main part of the interview and aimed at 
collecting material for the analysis. Since we had found no previous study on external 
data incorporation into DWs that we could use as a basis for formulating the interview 
questions, we decided to build the interview around the aspects mentioned before, i.e. 
important external domains, sources of external data, applications of external data, and 
suppliers of external data. Questions that were included were e.g. what external data 
have been incorporated in the DW development projects that you have been involved in; 
what are the most common external data sources to acquire data from; and how is the 
selection of external data done? Finally, the last questions aimed at letting the 
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respondents introduce additional ideas and aspects not covered by the main questions. 
The analysis accounted for in this paper is based on material from group 2 questions.  

3) Initiating the interviews. The interview questions were sent to the respondent in 
advance so as to let them read through the questions and reflect upon them before the 
actual interview. In this way, we assumed that the respondents were better prepared 
when the interview was done. This approach also had another advantage, related to the 
discussion on how to define important concepts. Both external data and DWs are given 
various definitions in literature. Since we assumed that different definitions also exist in 
the world of practice, this gave us the opportunity to certify that the respondents 
accepted our definitions. If the respondents were having different definitions the 
interview results might not have been comparable and not possible to use in the 
analysis. A personalized cover letter accompanied the interview questions, the aim of 
which was to explain the purpose of the study and to guarantee the confidentiality of the 
collected data, and to explain how the material was to be compiled and validated.  

4) Conducting the interviews. Due to the timeframe of the study (February - May, 2002) 
and due to limitations in the financial resources available for the study, it was decided to 
do the interviews by telephone. Every interview lasted for approximately 45 minutes. 
After the interviews, the answers were written down. Since one of the respondents did 
not agree to record the interview, notes were also taken during the interviews. In our 
opinion, recording would have been preferable, since it allows the interviewer to more 
freely interact with the respondents. However, since this was not an alternative, we used 
another approach to assure the quality of the notes. Hence, after each interview, the 
compiled material was sent back to the respondent for reviewing and authorization. In 
this way, we avoided errors in the material and misinterpretations were corrected. 

The result of the interviews gave us answers from 12 respondents. None of these was 
excluded due to differing views on definitions. Every respondent returned their 
reviewed notes, along with a clearance for including them in the study. The final 
response rate from the scheduled interviews was 86% (12 out of 14). The missing two 
respondents were scheduled, but at the time for interviewing them, they were 
unavailable. After repeated, but unsuccessful, attempts to contact them, they were 
excluded. The number of respondents may be on the low side for being able to 
generalize upon the finding and it is also likely that some sources have been left out. 
However, the study was not aimed at given a complete picture of external data 
incorporation. Instead, the intention was to acquire an initial understanding of the main 
types of sources, suppliers, and their relationships, for being able to briefly outline the 
current state of the art and to propose future work. 

5. Analysis and Results 

In the following sections, the analysis and the results of the interview study will be 
presented. The section is divided into the following subsections: important external 
knowledge domains, external data classes and application examples, and external data 
sources. 
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5.1 Important external knowledge domains 

As a starting point for the discussion of which external data to incorporate into DWs, 
we began with identifying which are the most important knowledge domains to be 
informed about. The analysis of the collected material showed that the external domains 
identified as most desirable and interesting for organizations were: Customers, 
competitors, business partners, and business market. These domains were deemed 
directly related to explicit and important knowledge needs concerning the organizations’ 
performance, e.g. regarding customer satisfaction, competitive positioning, etc. In other 
words, these are knowledge domains where external data is a prerequisite for being able 
to stay informed.  

To be able to generalize upon our findings, we intended to compare our results with 
previously conducted studies, but due to the small amount of literature related to the 
incorporation of external data into DWs, we have found no similar study related to 
DWs. However, in other research areas, related to data warehousing, such studies have 
been conducted. One such is a questionnaire study, conducted by Alavi and Leidner 
(1999). Their study included more than 500 top-level managers from 5 continents and 
was partly aimed at identifying which domains that were considered most important for 
organizations which had or were building knowledge management systems (KMS). 
Since DWs are often considered as KMSs or as an important component in KMSs (e.g. 
Gray and Watson, 1998; Alavi and Haley, 1999; Gray, 1999), we consider it relevant to 
compare the outcome of the Alavi and Leidner study, with the results from our study. 

The managers in the Alavi and Leidner study were asked to assess the importance of 
business domains, by giving the domains an integer from 7 down to 1 in falling 
importance (most important = 7). The most important domains were (resulting average 
in parentheses): 

- Customer service (5.14) 
- Business partners (4.83) 
- Internal operations (4.62) 
- Competition (4.57), Marketing/Sales (4.57) 
- Suppliers (4.56) 

Comparing the results of our study, with the results from Alavi and Leidner (1999), it is 
clear that they are well aligned. Even though other terms are used, the domains of our 
study are in alignment with the results of the Alavi and Leidner study. The only domain 
from our study, which is not explicitly stated, is the market domain. However, since 
most of the domains given by Alavi and Leidner (1999) are external to organizations 
and constitute important components of organizations’ market environment, we still 
would like to claim that also that aspect is covered.  

5.2 External data classes and example applications 

The respondents provided several examples of what external data that are incorporated 
into DWs. We will start by describing the two types of external data and their 
applications, which were given most attention. Thereafter, other types of data and 
applications will be exemplified and described.  

Firstly, the interviews indicate that industry codes are frequently incorporated in DWs. 
Most respondents have mentioned that they have worked with SNI (Svensk 
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Näringsgrenindelning) codes. SNI is an index that describes which industry an 
organization belongs to. This index further divides the industry into several levels of 
industrial sectors, and may be used to sort out companies in a step by step search. The 
SNI codes are also used when designing the aggregation levels of star-schema 
dimensions related to companies/customers. Secondly, address information was 
frequently mentioned and several applications were exemplified. In general, externally 
acquired address information was considered as important, since it allows the 
organization to keep track of the whereabouts of its customers, suppliers, and other 
actors in the marketplace. Staying updated on addresses was considered as almost 
impossible without the incorporation of external data, since customers and other actors 
tend to move around without any stronger discipline on notifying address changes. Such 
applications are also given attention to in literature. For example, Oglesby (1999) 
indicates that address/phone verification is one out of four application areas that you 
may support by integrating external data. On a more detailed level, a number of 
different applications were given:  

1) External address data is used when analyzing market shares in specific regions. 
Address data allow organizations to derive demographic data which may be used 
for e.g. identifying regional coverage. For example, a newspaper may want to 
identify the proportion of households covered in a particular city or a particular 
quarter. External address data may give the number of households in the 
particular area of interest. That number may then be compared to the customers 
derived from internal data. The quotient gives the newspaper’s percentile 
coverage of households in the area.  

2) In order to avoid “bad will” external address data are used during the preparation 
of targeted marketing campaigns and customer relationship management (CRM) 
efforts. Since the aim of both these is to create an intimate relationship to the 
customer, it is important that the address is correct and that the names and the 
address of the customer are correctly spelled. Otherwise, the customer may get a 
sloppy impression of the advertising organization and thereby develop a non-
buying attitude.  

3) Updating and refreshing the customer dimension with external data may also 
save money for the organization, since correct and updated address data may 
reduce the number of costly returns of e.g. payment notifications, member 
information, indirect advertising, which were sent to an outdated address.  

Besides industry codes and address data, a few other examples of external data and their 
applications were given by the respondents. In the following paragraphs, these will be 
exemplified and described.  

First of all, various kinds of statistical data and data from marketing investigations were 
suggested during the interviews. These data are private customer oriented and relate 
strongly to organizations selling business-to-consumer (B2C) products or services. 
Examples are e.g. customer target groups, population statistics, age groups, and citizen 
educational levels. These data are incorporated to fully understand the customers with 
respect to e.g. movement, behaviors, or purchasing-patterns. Such insights data are 
important when planning and designing one-to-one marketing campaigns, since they 
assist organizations in identifying potential customers and marketing products aligned 
to the needs of these potential customers. 
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The interviews also gave examples of external data that were important for 
organizations acting in business-to-business (B2B) constellations. Here, annual 
accounts data, risk class data, credit ratings and risk forecasts have been stated as data 
that were particularly important to acquire. For example, risk forecast includes 
information about the risk of future insolvency of a customer or business partner. The 
liability of a company is important, as a support in making strategic decisions about e.g. 
what companies are suitable to initiate partnerships and/or conduct trading with. The 
risk class data covers both credit ratings and risk forecasts, and is rated 1 to 5, where 1 
indicates the highest risk and 5 indicates the lowest risk of becoming insolvent within a 
two-year period. In addition, general information on other organizations and their 
products was also considered as interesting, in order to fully understand the conditions 
and needs of customers, competitors and business partners.  

Moreover, data related to frequently changing rates, such as stock prices, currencies, 
and oil prices, have also been mentioned. However, the applications of such data have 
been rather vaguely expressed and we have not been able to determine their 
contribution. Still, one might imagine that such data are collected and incorporated into 
DWs for convenience reasons, i.e. to have all data at one (logically) access point, 
instead of manually acquiring such data at several, distributed websites.  

Based on the external data identified during the interviews and as a conclusion of this 
section, we have chosen to classify the external data into the following classes: 

- Business-to-consumer customer data  
- Business-to-business data 
- Industry/Industry Sector data 
- Governmental/State data 
- Products/Services data 

Customer data are, as shown above, very important to incorporate into the DW and, 
hence, many examples of customer oriented data are given. However, since the data 
related to customers are covering a myriad of different aspects, we have chosen to 
separate customer data into two separate classes. We have made a distinction between 
private persons and organizations. This was considered as important, since the data 
covering the two classes is very different and the diversity in the data coverage also 
affects the applicability of the data. For example, B2C data cover names, addresses, as 
well as population statistics and purchasing behavior, mostly aimed at supporting the 
design and follow-up of marketing campaigns. On the contrary, B2B data relate to 
branch index, credit ratings, number of employees, and business partners, etc. Such data 
are also used in marketing initiatives, but they are also widely used when assessing 
current or possible business partners. That is, B2B data are not only customer oriented, 
they may equally well be related to suppliers or other business partners, e.g. in a 
network or a value chain of organizations.  

In addition, the next two classes: Industry/Industry sector data and Governmental/State 
data cover more general data, aimed at broadening the perspective of the organization 
and its relationships to the marketplace. These data are rarely used independently. 
Instead, they are used to contrast the internal number. For example, consider a sales 
manager: If he/she derives from the DW that the sales of all products for the last years 
are constantly decreasing, it may be interesting to compare these figures with averages 
for the industry sector in which the organization is acting. Such averages are often 
possible to acquire from industry organizations. In addition, governmental/state data 
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may also be included for comparison. Governmental/state data may be e.g. demographic 
data related to the whole country or for particular regions, or data on expected and 
actual economical growth for different regions. In our example, governmental/state data 
may indicate that the figures follow the decline of economical growth for the whole 
region. 

Finally, we suggest products/services as a particular class. Products and services are the 
results of the production that generates a value for the organization. Therefore, it is 
important to stay informed on products/services and their constituent components. Such 
data may relate to weights, quality certificates, testability/reliability rates, etc. 

5.3 External data sources 

In this section, sources of external data will be categorized, characterized, and 
exemplified. First of all, one of the most common categories of external data sources is 
the syndicate data suppliers. The interviewees gave some examples including both 
national and international suppliers. The national sources that were mentioned were 
PAR, SPAR and UC (these are all marketed and sold by Swedish syndicate data 
suppliers). PAR contains information about addresses, and other data about companies 
such as which industry sector they are active in. This could be used to assure that all 
addresses are coupled to a correct postal number, and that all changes in localities are 
updated. SPAR is a state public person and addresses register. SPAR addresses 
organizations that want to keep their customer or member register updated. It may be 
concluded that these kinds of sources are used mainly in DWs that are developed to be 
used for campaigns and as support in customer relationship management. UC AB is a 
syndicate data supplier owned by Swedish banks. It is Sweden’s largest business and 
credit information agency, and offers reports to support credit and commercial 
decisions, credit monitoring, and qualified financial analysis. The reports are produced 
from a database, which contains information on all enterprises registered in Sweden and 
all Swedish citizens of an age above 16. UC is accessible online and the customers to 
UC are subscribing to an on-line membership, which means that the information can be 
acquired when needed.  

In terms of more international suppliers of syndicate data, organizations such as Dun & 
Bradstreet have been mentioned. Dun & Bradstreet deliver economical information 
about companies and they store data related to more than 70 million companies 
worldwide. Their data are often used to assist organizations in reducing credit risks, 
finding profitable customers and managing vendors efficiently. 

Furthermore, several respondents mention SCB (Statistics Sweden) as a common 
external source. SCB offers a lot of official statistics in many fields, e.g. concerning the 
labor market, the economy, trade and industry, prices, population and welfare, housing 
and construction. SCB also takes on commissions for specially processed data, data 
collection and consulting. SCB supplies a lot of different data that may be incorporated 
in a DW. Often, changes in a turbulent market occur from the outside, and the type of 
information that is possible to acquire from SCB might provide basic data, which 
support decision-making in an organization. This could, for instance, be used in 
customer segmentation and target marketing. Two of the respondents also remark that 
there are also other marketing investigators, which supply statistical information 
concerning consumer and products etc. Also industry sector organizations may be 
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appropriate to mention in this context. They offer statistics specific for a certain 
industry sector. These data may be valuable when comparing internal numbers with e.g. 
performance or sales averages for the whole industry sector. In addition, the industry 
organizations often have data on the organizations related to the industry, as well as 
legal and governmental laws and rules regulating the industry. Unfortunately, some 
respondent had experienced that it is often difficult to acquire such data, in particular if 
you are interested in industry data that originate from an industry outside your own. The 
impression is that there seems to exist an agreement in some industries that the industry 
internal data are not to be spread externally. 

Information from other enterprise systems such as those of your business partners are 
also possible external sources. Often, these organizations constitute links in value chains 
or cooperate in networks. Moreover, public organizations may also supply information. 
A benefit in that context is that the information is often free to collect. The information 
may, for instance, concern statistics from county councils and municipalities. 
Furthermore, some responses have pointed to the Internet as an enormous source of 
external data. From a DW perspective, web technology is extensively used as a 
distribution channel for transferring data between organizations, but there are also 
efforts aiming to automating the acquisition of web content into DWs such as e.g. Web 
Farming (Hackathorn, 1999).  

In the following, we summarize and briefly describe the external data sources that were 
identified during the interviews. 

- Statistics Institutes: Such as SCB (Statistics Sweden) that offer different kinds of 
statistics, related to industries, persons, and organizations.  

- Syndicate data suppliers: Provide economical company data e.g. credit 
refinements on companies. For instance, Dun & Bradstreet offer data on more 
than 70 million companies worldwide – for credit, marketing and purchasing 
decisions. The aim is to help businesses to reduce credit risk, find profitable 
customers and manage vendors efficiently.  

- Industry organizations: These organizations offer information about particular 
industry sectors. The data are often rather detailed, but may be difficult to 
acquire if you are not in the particular industry yourself.  

- County councils and municipalities: External data related to population statistics 
and demographics. These data are often free, but may need major 
transformations before being possible to incorporate into DWs.  

- The Internet: The Internet may be used to look for competitors, by watching 
what they offer and to what prices. The Internet was considered as an enormous 
resource, if it was possible to sort out the useful information among the myriads 
of data that it contains.  

- Business Partners: Data from other companies, or data acquired from suppliers’ 
systems were also considered as contributory, since they may help in getting an 
overview of the performance of the environment. 

- Bi-product data suppliers: There are companies, which create huge amounts of 
data as a bi-product of their core business, and that are selling these data to other 
organizations, as a way of letting the large amounts of data cover their own 
costs.  

We have included Bi-product data suppliers as a new class of external data suppliers, 
although it has not been mentioned in the interviews. We have chosen to include this 
class for completeness, since there are many organizations which are in fact selling data 
that are a bi-product of their core business. We have chosen not to consider these 
organizations as pure syndicate data suppliers, since they have a core business which is 
not targeted towards selling data. Asbrand (1998) exemplifies with medical 
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organizations which are selling pharmaceutical data to e.g. advertising agencies and 
stock analysts. In particular, she mentions the National Data Corporation/Health 
Information Services (NDC/HIS) in Phoenix, U.S., which has opened its 3.5-terabyte 
DW to any company who wants to get access to medical data. From a Swedish 
perspective, examples are Swedish Meteorological and Hydrological Institute (SMHI) 
and Svensk Bilprovning (eng. Swedish vehicle inspection institute). 

Table 1. The data suppliers’ coverage of different classes of external data.
Data class 

 
Data supplier 
type 

B2C B2B Industry Gov./ 
State 

Products/ 
Services 

Statistics 
Institutes 

X X X X  

Syndicate data 
suppliers 

X X X   

Industry 
organizations 

 X X X X 

County councils 
and 
municipalities 

X   X  

The Internet (X) (X) (X) (X) (X) 
Business 
Partners 

 X X  X 

Bi-product data 
suppliers 

 X X  X 

In Table 1, we summarize the data suppliers and relate them, with respect to coverage, 
to the classes of external data suggested in the previous section. The Internet coverage is 
considered as total. However, identifying relevant data on the Internet is difficult and 
the quality of the data is also difficult to assess (Hackathorn, 1999). Still, we include the 
Internet as a possible source of all classes of data, but we indicate the identification and 
quality issues with brackets.  

6. Concluding Remarks 

When comparing the external data identified during the interviews, with the competitive 
forces suggested by Porter (1985), it is clear that organizations are currently 
incorporating external data related to customers, suppliers, and competitors. The data 
are, however, not easily covering new entrants or substitute products. This is not 
surprising, since the knowledge needed for being able to identify or predict new entrants 
or substitute products is simply not available in a direct and evident form. Instead it has 
to be discovered by combining information from various sources such as newspapers, 
magazines, e-mails, memos etc. Such data formats are not suitable for DW 
incorporation, without extensive manual efforts (Kimball, 1996). In other forms they 
may, on the other hand lend themselves to techniques such as data mining. 
 Finally, the initial findings show that there are some issues that may be considered for 
future work. A similar study could be directed towards the investigation of external data 
incorporation among the users of external data. From the users’ point of view, there are 
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a lot of issues to be resolved, such as technical and conceptual integration of the 
external data with internal figures and numbers, for the incorporation to be truly 
successful and beneficial. In conjunction, the experiences of the suppliers of external 
data, such as syndicate data suppliers and semi-syndicate data suppliers, would also be 
interesting to investigate, since their view on external data incorporation may suggest 
new perspectives on important issues and challenges. In other words, contrasting the 
experiences of the consumers with the experiences of the data suppliers could be 
synergetic, since it is not unrealistic to believe that challenges experienced by the 
consumers may be opportunities for the suppliers, and vice versa. For example, if the 
user organizations find it difficult to technically integrate the external data with their 
own internal data, the suppliers may see this as an opportunity and increase the degree 
to which they would offer to tailor the data and align them to the particular customer’s 
needs.  
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Abstract  
Incorporating external data into data warehouses is a rather unexplored area and 
deserves more attention, especially if considering the resources organizations spend 
on acquiring data from specialized data suppliers. Therefore, this paper gives the 
results of an interview study partly aimed at evaluating, from a general perspective, 
the outline of such a process and related problems. The results show that trust and 
cost issues are utmost important characteristics to consider when acquiring external 
data. In addition, the results also show that the organizations incorporating external 
data need some type of hands-on support, for being able to fully exploit the 
potential thereof. Finally, the results also gave the outline of the external data 
incorporation process. 

Keywords: Data warehouse, external data, external data incorporation process. 

1. Introduction 
For most organizations, the whereabouts in the environment is nowadays equally (or 
more) important as the internal performance and therefore, they need systems that may 
assist in keeping them updated about their environment. One such system, which may 
assist in the tasks of understanding the environment, is the data warehouse (DW) ([9], 
[12], [4]). A DW is a subject oriented, integrated, non-volatile, and time variant 
collection of data in support of management’s decision ([9], p 33). DWs are designed to 
support the aggregation and integration of data from various internal, as well as 
external, data sources. 

Still, although many authors highlight the importance of and abilities to incorporate 
external data into DWs (e.g. [9], [10], [5]), foremost due to the new demand stated 
above, the literature describing such incorporation is limited. In addition, the little 
amount of literature does not give the problems of such incorporation. Instead, there is a 
tendency to only address the topic from an opportunistic point of view. Therefore, in 
this paper, partly results of an explorative interview study among DW consultants are 
presented. Other results of the study are found in [16] and [17]. The part of the 
interview study accounted for in this paper was aimed at exploring how external data is 
incorporated and also to identify and describe the most common problems. Furthermore, 
as the problems identified ought to be put in a context and the fact that literature lacks 
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details on the process of incorporating external data into DWs; the external data 
incorporation process is outlined.  

The result of the interview studies showed that the process of incorporation external 
data may be divided into the following four activities; 1) identification, 2) acquisition, 
3) integration, and 4) usage. The activities chosen are not solely unique for external 
data. However, since the external origin of the data implies issues such as less control of 
the data, difficulties in ensuring the quality of the data, the associated costs when 
purchasing the data, integration problems due to disparate data structures, and problems 
of conceptually mapping the external data with the internal data, it deserves more 
attention.  

The paper is outlined as follows. In Sec. 2, related works are presented and external 
data is defined. Details of the interview study are given in Sec. 3. Sec. 4 includes the 
evaluation of the process, from a problem-perspective. In Sec. 5, the problems are put 
into context. The paper is concluded with a discussion in Sec. 6. 

2. Related works 
As indicated in previous section, the literature covering external data incorporation into 
DWs is rather fragmented. From a general DW evaluation perspective, there are much 
more literature to be found and many different topics are covered, for example, view 
selection ([18]), distributed DWs ([2]), and evaluations of DWs initiatives in particular 
contexts ([14]). Unfortunately, evaluation of external data seems to be an ignored topic, 
since no references were found that makes such an effort. This is somewhat surprising, 
since organizations are spending a lot of money on incorporating external data, but the 
natural explanation may be that such data still is considered as a means to increase 
competitiveness and therefore nothing that is to be presented in public. As will be 
shown later on, this also affected the selection of respondents for the interview study. 

With respect to outlining external data incorporation, Damato [5] gives the most 
complete description, as he elaborates upon important aspects related to external data. 
However, Damato [5] has excluded some aspects that will be shown as important later 
on in this paper. Foremost, he does not give any problems related to the incorporation of 
external data and thereby contributes to the general opportunistic view on such 
incorporation. 

According to Singh [15], one of the clear goals with a data warehouse is to free the 
data that is locked up in the internal, operational databases and to mix it with data from 
external sources. Singh [15] further advocates that organizations should increase their 
acquisition of data originating from outside their own system boundaries. Generally, 
this includes some level of market-share information and could for example be 
information that includes economic forecasts, political information, consumer 
demographics, and competitive and purchasing trends. Inmon [9]) is more precise on 
the contribution of integrating external data into data warehouse as he claims that even 
though external data doesn’t say anything directly about a company, it may still give a 
lot of valuable information about the universe that the company must work and compete 
in. When comparing internal data to external data one of the most useful things is the 
ability to perform comparisons over a period of time. The comparison allows 
management to “see the forest for the trees” ([9], p. 272). 

What is then external data and what makes it external? For definition purposes, two 
notions will be presented and discussed. Firstly, Kimball [12] refers to syndicate data 
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which are data purchased from data suppliers, such as A.C. Nielsen, IRI, and IMS. 
Secondly, Devlin ([6], p. 135) suggests the following definition of external data:  

“Business data (and its associated metadata) originating from one business 
that may be used as part of either the operational or the informational 
processes of another business.”  

If comparing the definitions, it is shown that the definition given by Devlin is more 
general and his definition may also include data acquired from e.g. business partners 
and from the Internet. Kimball’s description is narrower and only relates to those 
commercial organizations specialized in compiling and selling data. Since the results of 
the interview study showed that most of the data incorporated was bought from 
commercial organizations, i.e. external data suppliers, the focus of this work will be 
directed towards the incorporation of such data. 

Of course, some organizations may apply for more than one supplier type and there 
may also be organizations which are hybrids or combinations of these suppliers. In 
literature (e.g. [12]) and from the results of this study presented in [17] the following 
sources have been identified: statistics institutes, syndicate data suppliers, industry 
organizations, county councils and municipalities, the Internet, business partners, and 
bi-product data suppliers. 

3. The interview study 
The material for the evaluation was collected through interviews. The following steps 
were used to guide the preparation and accomplishment of the interviews:  

1) Selecting the respondents. Consultants were considered as most appropriate for an 
exploratory study such as this, since consultants have often been working in many 
different projects and therefore have a broader and more general knowledge on the 
topic, as opposed to personnel in specific organization applying the external data in 
their daily work. In addition, as indicated previously, external data is still a private 
matter. By interviewing consultants, problems were identified without any particular 
organizational reference. The respondents were selected by searching for consultant 
companies on the Internet. Varying company size, geographical distribution, and a long 
experience were considered as important parameters for us to be able to acquire as 
general knowledge as possible. This resulted in a respondent group with at least 3 years 
of DW experience, which was geographically distributed and representing both large 
and internationally well-known consulting firms and national companies with 5-10 
employees.  

2) Constructing the interview questions. The set of interview questions was split into 
three groups. The first group was introductory and aiming to collecting background 
material, and to get the interview started. Furthermore, this group included questions 
aimed at verifying that the respondent shared the definitions of external data and DWs 
chosen for this work. The second group was the main part of the interview and aimed at 
collecting material for the analysis. Finally, the last questions aimed at letting the 
respondents introduce additional ideas and aspects not covered by the main questions. 
The analysis accounted for in this paper is based on material from group 2 questions.  

3) Initiating the interviews. The interview questions were sent to the respondent in 
advance so as to let them read through the questions and reflect upon them before the 
actual interview. In this way, it was assumed that the respondents were better prepared 
when the interview was done. This approach also had another advantage, related to the 
discussion on how to define important concepts. Both external data and DWs are given 
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various definitions in literature. Since this may also be the case among practitioners, it 
was considered as important to certify that the respondents shared the definitions chosen 
for this work. If the respondents were having different definitions the interview results 
might not have been comparable and not possible to use in the analysis. A personalized 
cover letter accompanied the interview questions, the aim of which was to explain the 
purpose of the study and to guarantee the confidentiality of the collected data, and to 
explain how the material was to be compiled and validated.  

4) Conducting the interviews. Every interview lasted for approximately 45 minutes. 
After the interviews, the answers were written down. The follow good academic 
practice and to validate the answers, the compiled material was sent back to the 
respondent for reviewing and authorization. In this way, errors in the material were 
avoided and misinterpretations were corrected. The result of the interviews gave 
answers from 12 respondents. The final response rate from the scheduled interviews 
was 86% (12 out of 14). The missing two respondents were scheduled, but at the time 
for interviewing them, they were unavailable. After repeated, but unsuccessful, attempts 
to contact them, they were excluded.  

4. The problems of external data incorporation into DWs 
In this section, the empirically identified problems of external data incorporation will be 
given. The interviews gave rather detailed information on the problems of incorporating 
external data into DWs. Below; the most common problems identified are listed: 

• Ensuring the quality of the external data 
• Making the users trust the external data 
• Physically integrating the external data with the internal data 
• Conceptually map the external data with the internal data 
• Identifying possible external data sources/suppliers 
• The external data is expensive 

The problem which was most frequently mentioned was the difficulty to ensure the 
quality of the external data. The consultants claimed that the data incorporated from the 
syndicate data suppliers were most trustworthy. The high degree of trust put on these 
suppliers very mostly based on the fact that these organizations had been around for 
quite some time and the consultants new by experience that the data incorporated from 
them are in alignment with contracts or other agreements. Most of the consultants also 
mentioned the Internet as a possible source, but the quality of data incorporated from 
the Internet were considered as highly questionable and the consultants therefore 
considered the resources spent on acquiring such data as wasted money. The problem of 
ensuring the quality of the external data acquired also gave transitive problems. Since 
the data was not considered as trustworthy, the users in the organizations very not very 
keen on applying the external data as a basis for decision support. As a result, 
organizations spent rather large amount of money on buying and acquiring data that 
were not used.  

In conjunction, most of the consultants claimed that the problems of integrating 
external data with the internal data were one of the key reasons why organizations 
hesitated when incorporating external data. The consultants gave the impression that it 
was difficult to establish approaches for how to integrate the external data with the 
internal data, if it was to be integrated at all. Some consultants claimed that it was not 
advisable to integrate the external data on a schema level, due to the quality issues 
discussed above. Instead, they kept the external data separated from the internal data 
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and only “integrated” the data on a spread-sheet level. This is also in alignment with the 
ideas of Damato [5], as he claims that the “spread-sheet integration” is an applicable 
starting point when wanting to be able to compare the internal data with external data. 

On a usage level, the consultants claimed that it is very difficult to conceptually relate 
the external data to the internal data. This problem also made it difficult to achieve a 
common understanding that external data incorporation is important. Especially since 
some of the consultant claimed that the users hesitated on the data quality issue from the 
start, and in addition they questioned how the external comparison data was calculated. 
Often, different organizations have different approaches on how to calculate and apply 
key measures, making it difficult and not appropriate to compare these numbers. Still, 
the conceptual mapping problem is only relevant when the user is to compare internal 
data with external data. Other applications for external data were also exemplified upon. 
For example, some of the consultants claimed that they had worked in projects, in 
which external data is used to update customer data, e.g. addresses. In such case, the 
internal data may be seen as the dirty laundry, the warehouse as the washing-machine, 
and the external data as the soap.   

The consultants also claimed that it were difficult to identify external data sources. If 
excluding the providers which Kimball [14] refers to as syndicate data suppliers, it was 
considered as difficult to identify the suppliers. In conjunction, even if considering the 
syndicate data suppliers, the consultants gave the impression that there are some well-
known companies which most consultants are familiar with and from which most of the 
external data are bought.  

The external data were also considered as rather expensive Many DW projects are 
consuming rather large amounts of resources already on internal data matters, making it 
even harder to justify an additional inclusion of external data that is rather costly and 
may not be trusted. Still, all consultants claimed that the incorporation of external data 
is becoming more and more important and that the amounts of that data will be 
incorporated are growing exponentially, since it gives the organizations totally new 
ways of viewing the business and to compare the business to its environment and the 
actors constituting the environment. Finally, all consultants also claimed that the 
organizations trying to incorporate external data into their data warehouses needs some 
type of support, for being able to make better use of the external data incorporated and 
for being able to fully exploit the potential of such incorporation. 

5. The external data incorporation process 
In order to become successful with the incorporation initiatives, the problems given in 
previous section must be dealt with. However, for being able to deal with them and to 
be able to suggest guidelines on how to resolve the problems, one must understand 
where in the process those problems are situated. This is utterly important since many of 
the problems (and their guidelines) are interlinked and may be considered as chains of 
problems with related guidelines. For example, if you are having problems with using 
the external data in the way that you want, it may be dependent on how it is integrate 
into the star-schema. However, if that data is impossible to integrate (may depend on 
several reasons e.g. format, data types, or meaning) in any other way than what is 
currently being made, you may have to consider to acquire some similar data from the 
same supplier, that does not cause these problems. If that supplier is not possible to 
supply with any similar data, that you may have to look for another supplier. In way, a 
problem that was related to usage has transferred you all the way via the incorporation 
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process to the identification activity. Therefore, in this section the process of 
incorporating is firstly outlined and described. Secondly, the activities of the process are 
described in more detail and the problems introduced earlier are contextualized and 
related to the activities of the process. 

5.1 The outline of the external data incorporation process 
The result of the interview study showed that the incorporation of external data may be 
divided into the following four activities; 1) identification, 2) acquisition, 3) integration, 
and 4) usage (Fig. 1). From now on, this process will be referred to as the external data 
incorporation process. In Fig. 1, the activities are given in a strict sequential order, 
starting with identification However, it should be mentioned that the starting point of 
the process may differ, depending on which of the underlying activities that functions as 
the initiator of incorporating external data. For example, the process may become 
initiated from a usage perspective, in which a decision-maker wants to be able to 
perform a specific task, e.g. marketing campaign follow-up, and therefore starts in the 
other end of the sequence given by the subobjectives. The decision maker then starts at 
a usage perspective of external data incorporation and from that starts to identify 
possible sources or suppliers of relevant data. On the other hand, the DW administrator 
may find a certain data very difficult or time-consuming to integrate into the DW and 
therefore needs to acquire the data in another format (from the same supplier). Thereby, 
the process becomes initiated from an integration perspective. 

The activities are not unique for external data. The activities may be considered as 
rather generic, since they are included in many methods related to information systems 
development in general (e.g. [19], [11]) and data warehouse development in particular 
(e.g. [8], [7], [5]). Still, in Fig.1, the process of including external data have deliberately 
been distinguished from the more common process of incorporating internal data, (e.g. 
[3], [1], by pinpointing the importance of a market. The concept market clearly shows 
that there is data available, but the concept also indicates that you most often will have 
to pay for it. The cost associated with external data is also high lightened by Kelly ([10], 
p.32), who states that: “external data is captured outside of the enterprise and is, most 
often, made available at a cost by specialist information providers.” (See. Kimball’s 
syndicate data suppliers).  
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To conclude the description of the external data incorporation process and its 
constituting activities, maintenance will be discussed. From the description of the 
process, it is clearly shown that maintenance is not considered as a separate activity. 
Instead, one may argue that maintenance concerns both acquisition and integration. 
How the external data is maintained, ones it has been integrated into the DW depend on 
several aspects. Two extremes will be presented as a start for the elaboration. Firstly, if 
the external data acquired is highly tailored to the needs of the consumer, the 
maintenance is rather straight forward from an integration perspective, since 
transformations or recalculations are unnecessary. Notice however that the example is 
not intended to trivialize on the problems of selecting maintenance policies, 
maintenance intervals, or identifying low-load time windows, but from an incorporation 
perspective, most of the maintenance efforts relates to the acquisition activity. Secondly, 
in such cases were the data is acquired from the Internet, without relevant metadata and 
staleness information, much effort will be spent on transforming the data into formats 
suitable for the DW environment. Under such conditions, the acquisition is rather 
straightforward, whereas the integration activity consumes a lot of resources. Since 
these two extremes shows that maintenance may be considered as belonging to one of 
the two activities, or mostly likely, a combination of both, it is well motivated to 
exclude maintenance as a separate activity. 

5.2 The problems contextualized 
In the following, the essence of these four activities will be described and the problems 
described in Sec. 4 are related to the appropriate activity. 

Firstly, identification refers to the activity of finding and evaluating available sources 
to acquire external data from. Examples of such types of sources are given in Sec. 2. 
This activity is utmost important, since the consultants claimed that it is difficult to 
identify relevant sources and that the knowledge of available sources seemed to be 
spread on a mouth-to-mouth basis. If comparing with internal data identification, it is 
truly so that the external data sources are more difficult to identify, since they are not 
inside the organizations systems boundary. 

 Furthermore, the difficult to ensure the quality of the external data may partly be 
handled during the identification activity. Some of the consultants claimed that the 
external data suppliers are able to, with varying degrees, to tailor the data according to 
the needs of the organizations. By tailoring the external data so that it is structured and 
calculated according to the internal preferences, the data quality problem may partly be 
managed. Another data quality aspect to pay attention to during the identification 
activity is to choose data suppliers (if the data is acquired from syndicate data suppliers) 
with a good reputation, since if the supplier have a good reputation, that may increase 
the users willingness to include the external data as a basis for decision support.   

Secondly, with acquisition it is referred to the process of acquiring the data and 
distributing it to the internal systems. Relevant aspects are approaches for retrieving the 
data, different distribution channels, and subscription policies. The interviews indicate a 
strong emphasis of applying web technology to make the data available and to distribute 
it. The respondents also brought up two distinct perspectives on the application of the 
Internet, which ought to be mentioned: 1) The Internet may be considered from a data 
source perspective, in which the data is extracted from different web pages and to which 
there are no contractual relationships to there owners/creators. Thereby, all the 
information stored on the Internet is considered as possible external data. 2) Many of 
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the external data suppliers use the Internet and its underlying technology to present and 
distribute the data to their customers (web-hotel). In this sense, the Internet may be 
considered from a data container perspective, in which the data is made available to 
established customers for downloading or distribution, according to contractual 
legislations. Other alternatives would have been to send the data to the customers on 
other storage media, such DVD-ROM or magnetic tapes. Obviously, there are hybrids 
combining the characteristics of both these extremes. For example, there are a lot of 
organizations which publish different statistics on web pages, without any commercial 
undertones, which may be acquired and downloaded by anyone interested. Moreover, 
the acquisition activity may be alleviating the problem of integrating the external data 
with the internal data, since if the data are acquired in a proper manner, the integration 
may be rather straightforward, especially if the external data are strongly tailored 
according to the needs of the organizations. Kimball [14] reflects upon the problem of 
acquiring external data from a target problem. He claims that it is important to acquire 
the data directly to the DW environment, since there are organizations that have bought 
external data for other purposes than DW incorporation and when they understand that 
the data may also be contributory in the decision making environment, massive manual, 
and thereby costly, transformations are needed before the data may be integrated into 
the DW system.  

Thirdly, the integration of external data involves e.g. aspects on how the external data 
is integrated into the data warehouse, how it is modelled in the underlying schemas, 
how the quality is assured, and how the external data is stored. As previously 
mentioned, most of the consultants claimed that many organizations are having 
problems with the actual integration of the external data acquired into the DW. First and 
foremost, one must understand that the approach for integrating the external data with 
the internal data is purpose-driven, i.e. depending on how you plan to use the external 
data, you must integrate it accordingly. In literature, one may only find brief examples 
on different approaches for how to integrate the external data. For example, Damato [5] 
introduces three general approaches on how to model the external data and which may 
be used as guidance when trying to solve the physical data integration problem: 1) The 
external data may be stored into separate dimensions, if the data is not directly 
associated to any of the internal data dimension. Thereby, the external data becomes 
integrated into the DW and its underlying e.g. star-schemas, without being mixed with 
the own internal data. This approach may be beneficial if the users are suspicious to the 
external data or if it is unclear to what degree the external data is of a high or accepted 
quality. Naturally, it may also be the case that the external data is of such a type that is 
should be in a separate dimension. For example the customer stock of a business partner 
may be interesting to acquire and such data may be stored as a separate dimension, 
allowing cross-analysis between the own customer data and the customer data of the 
business partner. 2) The data may be integrated into existing dimensions as added 
attributes. Damato [5] exemplifies on gross sales and credit ratings of customers. For 
example, if you acquire liquidity data about companies and wants to add the liquidity of 
those that are customers to you, it seems rather intuitive to add such an attribute in the 
customer dimension of the star-schema 3) The external data may be integrated as cross 
dimensional attributes, meaning that the data is related to the intersection of two 
dimensions. Damato [5] claims that weather is a perfect example of such cross 
dimensional attribute, since it is related to both a time- and a geographical dimension.  
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Finally, the usage activity of the external data incorporation process includes e.g. how 
the data is interpreted, for what purposes it is used, and how the external data is 
conceptually mapped with the internal data. The consultants claimed that the problems 
associated with using external data were very difficult to solve, due to the human 
involvement. The usage of the external data may be very contributory, but it also needs 
that the issues mentioned in Sec. 4 are handled. The only solutions indicated by the 
consultants was to: 1) Be very careful when selecting the suppliers of the external data, 
since data acquired from well-known suppliers with a good reputation are more likely to 
become trusted by the users, than data that is acquired from e.g. the Internet, since the 
quality of such data is difficult to assure. 2) Tailor the data so that it suites the purposes 
of the decision-makers, since if they are unable to use the data for the intended 
purposes, it is very likely that they well develop a not-invented-here syndrome and 
thereby to use the external data in alignment of the purpose of its acquisition. In 
addition, if the data is not being use, it will never produce any return on investment. 
Than it will become axiomatic that incorporation initiatives fail. 3) Be very clear 
towards the intended users on the benefits of the data. Otherwise you may end up in the 
same problems described for the previous solution. 4) Initially use external data that is 
rather straightforward. If trying to immediately introduce complex ratings or metrics, 
which are hard (or even impossible) for the user to interpret and understand, the data 
will not become used or maybe even worse, critical decisions that are being made are 
based upon guesses of the meaning of the data. For example, if you introduce an 
attribute giving customer rating of the most profitable customers, if must be without any 
doubt that the rating are calculated correctly, since we do not want to end up in a 
situation in which we have abandoned the 5 percentage of our customers that generated 
the lowest profit or no profit at all and that it later shows that the ranking was partly 
calculated on misinterpreted external data or solely based on external data. This may 
seem like a rather hypothetic example, but there are external data suppliers that sell 
rankings of organizations and companies and which the consultants have had some 
severe problems to really understand or even penetrate and see what actual data that are 
used when calculating these rankings. One of the consultants even claimed that:” it was 
a hocus-pocus ranking, which the supplier could not explain the origin of” (translated 
from Swedish).  

To conclude, the list of problems given in this paper is not to consider as complete. 
Still, already these rather few problems clearly show that incorporating external data 
into DWs is not a trivial undertaking and there are a lot of problems to be aware of and 
which one must be prepared to handle or solve. Naturally, some of the problems, 
especially those with human involvement, are very difficult to solve, but in this paper 
we suggest some solutions or guidelines that at least may be used to alert an 
organization that there are a lot of problems, and not only benefits (as opposed to most 
other related literature). 

6. Discussions 
Incorporating external data into DWs is not an easy task, since it involves a lot of 
different parameters. The phenomenon may be considered from a multitude of angels, 
such as contribution, process design, tool support, data quality and appropriateness. 
However, in this paper, a general view on the incorporation process was address, aimed 
at evaluating the incorporation process from a problem perspective. As indicated 
previously, current literature fails in giving a balanced view on external data, by only 
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claiming its advantages. Therefore, the general outline was considered as most urgent to 
describe, as there is no idea to solve minor e.g. technological issues, if the overall 
process is so restricting and problematic, making it almost impossible to achieve any 
benefits at all.  

The tendency of an opportunistic viewpoint on external data incorporation was also 
somewhat encountered during the interviews, as all consultants claimed that external 
data is important and that the incorporation must, and will, increase in the future. (A 
more detailed discussion related to this may be found in [16]). Still, the respondents 
gave a balanced view on the ins and outs of external data incorporation, by contributing 
with problems that needs to be handled. Therefore, the author would like to claim that 
the problems identified and contextualized are contributory and highlights some very 
important problems that need to be dealt with, before the incorporation of external data 
may start to really pay off.  

Still, more work is to be done, in order to fully understand the problems and benefits 
of incorporating external data into DW. As indicated earlier, the process of 
incorporating external data is somewhat similar to the process of integrating data from 
solely internal sources. However, there are some issues that makes the externally 
oriented process different compared to the internally oriented process. For example, the 
sources are more difficult to identify, you have no control of the sources (e.g. you have 
limited, if any, documentation on the format of the data, which data types it is stored as, 
and associated metadata may be missing), and the users are often more sceptic towards 
the data originating from another organization.  

Therefore, it is important to further study this multi-faceted concept. A similar study 
ought to be directed towards the investigation of external data incorporation among the 
consumers/users of external data. From the consumers’ point of view, one may imagine 
that there are a lot of issues to be resolved, such as technical and conceptual integration 
of the external data with internal figures and numbers. Especially if considering that the 
consultants claimed that the organizations need some type of support, for being able to 
fully exploit the potential of the data being incorporated. In conjunction, the experiences 
of the suppliers of external data, such as syndicate data suppliers and semi-syndicate 
data suppliers, would also be beneficial to investigate and acquire, since their view on 
external data incorporation may bring new perspectives on important issues and 
challenges. In other words, contrasting the experiences of the consumers with the 
experiences of the data suppliers could be synergetic, since it is not unrealistic to 
believe that challenges experienced by the consumers may be opportunities for the 
suppliers, and vice versa. In addition, such evaluation, based on three different empirical 
perspectives on external data incorporation, would probably give a rather complete 
picture of where the standards are today and where the area is heading. 
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Abstract 
Data warehouses (DWs) have become one of the major IT-investments during the 
last decades and in order to fully exploit the potential of data warehouses, more and 
more organizations are acquiring and integrating external data into their star-
schemas. However, the literature covering external data acquisition and integration 
is limited. Therefore, in this paper the results of an interview study conducted 
among banking organizations are presented. The study aimed at identifying 
different approaches for acquiring and integrating external data into DWs. The 
results show that there are many different approaches for the acquisition and 
integration, depending on the purpose and structure of the data being acquired. In 
addition, the most common external data acquisition and integration process is 
presented and discussed.  
Keywords: Data Warehouse, Data Integration, Data Acquisition 

1. Introduction 

The concept of data warehouse (DW) has evolved out of two needs: the business 
requirement of a company-wide view of information and the need from IT departments 
to be able to manage company data in a better way. Current database technologies make 
it possible to effectively store large amounts of internal data in a well-organised way 
(Connolly and Begg, 2002).  

However, to be able to better plan for future success of the corporation, more than 
just the internal data is needed (Devlin, 1997). Furthermore, Inmon (1999) argues for 
the importance of integrating internal and external data, as it creates an enhanced 
foundation for decision-support, i.e. it allows the decision-maker to contrast and verify 
internal information from an external perspective. On the contrary, Inmon (1999) also 
claims that the integration of external data with the internal data is the most difficult 
problem of external data incorporation.  

Still, the literature covering this issue is limited and fragmented. Therefore, in this 
paper, we present the results of an explorative interview study partly aimed at outlining 
and describing different issues on external data acquisition and integration. In addition, 
a major purpose of the paper is to outline specific problems that make the integration so 
problematic. This will be done by concrete examples and explanations as to their 
relation to the integration efforts.  

The rest of the paper is outlined as follows. Firstly, related work is presented in 
Section 2. In that description we also define external data and give a résumé of existing 
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literature on external data acquisition and integration. Section 3 describes the interview 
study conducted. In Section 4, analysis and results are given. The paper is concluded 
(Section 5) with a discussion on the future for external data incorporation and ideas for 
future work. 

2. Related works 

In this section external data will be defined and introduced. In addition, although the 
literature coverage of external data acquisition and integration is limited some ideas 
from related literature will be presented and discussed. 

According to Singh (1998), one of the main reasons for a DW is to set free the 
information that is locked up in the internal operational databases and to mix it with 
information from other external sources. Singh (1998) further advocates that 
organizations should increase their acquisition of data originating from outside their 
own systems boundaries. Inmon (1996) is even more outspoken concerning the 
contribution of external data in a DW. He claims that even though external data do not 
say anything directly about particular companies, they may still give a lot of valuable 
information about the environment that the company must work and compete in.  

Defining external data is not trivial, since the externality may be considered in 
different ways. From a DW perspective, several notions are to be found related to the 
acquiring external data from outside the organization (e.g. Kimball, 1996; Kelly, 1996; 
Damato, 1999; Oglesby, 1999) However, for this work, the following definition was 
adopted (Devlin, 1997, p. 135):  

“Business data (and its associated metadata) originating from one business that may 
be used as part of either the operational or the informational processes of another 
business.”  

The generality of the definition was considered as important, since the aim of the 
work was to outline, from a broad, explorative perspective, current approaches for 
acquiring and integrating external data.  

External data has, in a comparison with internal data, some different key 
characteristics, especially from an acquisition and integration perspective. First and 
foremost, the acquiring organization has less of the structure of the data. Even worse, 
the conceptual meaning of the data may also be difficult to interpret. Inmon et al. (2001) 
also emphasize the transformation problems of external data, as important metadata may 
be missing, making transformations almost impossible. Still, organizations tend to 
reduce the impact of these potential problems, by acquiring external data from 
specialized data suppliers (Strand et al., 2003). Kimball (1996) refers to these as 
syndicate data supplier.  

3. The Interview Study 

Data for the study were primarily collected through interviews. The following steps 
were used to guide the preparation and accomplishment of the interviews:  

1) Selecting the respondents. For this study, it was considered as important to 
interview organizations that were long-gone in there DW initiatives. Therefore, the 
financial sector was considered suitable, with a specific focus on banks. The 
respondents were selected by contacting all companies labelled bank on the yellow-
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pages. A total amount of 24 companies were contacted. However, since the scope of the 
study was rather narrow (the companies should have a DW and incorporate external 
data into it), only 10 banks remained. 8 out of these 10 companies agree on 
participating, making the final “interview rate” 80%.  

2) Constructing the interview questions. The set of interview questions was split into 
four main groups, besides the usual introductory and concluding questions. The 
questions were arranged according to the four main activities of the external data 
integration process, i.e. identification, acquisition, integration, and usage (Strand, 2003). 
In this paper, results related to acquisition and integration will be accounted for.  

3) Initiating the interviews. The interview questions were sent to the respondent in 
advance so as to let them read through the questions and reflect upon them before the 
actual interview. A personalized cover letter accompanied the interview questions, the 
aim of which was to explain the purpose of the study and to guarantee the 
confidentiality of the collected data, and to explain how the material was to be compiled 
and validated.  

4) Conducting the interviews. Every interview lasted for approximately 60 minutes. 
After the interviews, the answers were transcribed and sent back to the respondent for 
reviewing and authorization. In this way, we avoided errors in the material and 
misinterpretations were corrected. 

4. Analysis and Results 

In the following section, the analysis of the interview study is presented, along with the 
results of the analysis.  

4.1 Issues on External Data Acquisition 

In this section, issues related to external data acquisition will be described and 
discussed. Integration approaches are accounted for in the next section (Section 4.2). 

Firstly, there seems to be two main approaches of the frequency of which the 
consuming organizations are acquiring the external data from syndicate data suppliers. 
The most common out of these two was to use a subscriber service approach. 
Subscriber service means that the consumer receives external data on a regular basis, i.e. 
as any other subscription, according to the established contract between the two parties. 
This approach was used by five out of eight corporations (63 %). The second most 
common approach for acquiring external data is the on-demand approach. Corporations 
using the on-demand approach contact their suppliers when they need external data. 
This approach was used by three out of eight corporations (37%). The most common 
motivation for acquiring the data On-demand Approach was solely base on monetary 
issues. Organizations that had no need for external data on regular basis did not want to 
pay in vain for the rather expensive data.  

One of the respondents claimed that they were only randomly acquiring data from 
external sources and represents thereby a third, minor approach, i.e. randomly. This 
approach differs from the on-demand approach since it is not based upon an existing 
supplier-consumer relationship. Instead a contract is established when needs arise. 
Moreover, one of the respondents stated that they used both subscription and on-
demand for acquiring external data, and that explains the fact that 8 respondents were 
applying the first two approaches. The reason given for applying both approaches was 
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that the supplier which the organization was subscribing from could not supply with all 
external data needed. Occasionally, the organization needed other data and therefore 
they acquired it from another data supplier. 

The next issue focused upon was related to how the external data was distributed to 
the consuming organization. The results of the interview study shows that the external 
data could be distributed from the suppliers in several different ways. The corporations 
receive external data from the suppliers by; 1) File Transfer Protocol (FTP) technology, 
2) have a DVD-ROM or CD-ROM sent to them, 3) have the external data attached in an 
E-mail or 4) by accessing a Web-hotel. The FTP technology was the most common 
approach applied. Seven out of eight (88%) corporations used FTP to receive the 
external data. The reason for using FTP was that the organizations already had the 
necessary, underlying technology and that it gives an opportunity to automatically 
integrate the data, without any manual activities needed. The data was simply pumped 
into the data transformation tools in the same manner as the internal data. The second 
most used approach was to receive external data sent on a CD-ROM. This approach was 
never used stand-alone, but as a complement to FTP transfer.  

The other two approaches, i.e. the external data attached in an e-mail or by accessing 
a Web-hotel were not given too much attention. However, the e-mail approach was 
considered as convenient when only small amounts of data were needed and when it 
was needed instantly. In such cases, the external data was attached to the mail and sent 
to the administrator of the DW. This approach was also used as a complement to FTP. 
The final approach mentioned in the interviews was the access a Web-hotel. In this case, 
no other approaches were used. When new external data is available, the corporation 
receives a message from their supplier and may then access the Web-hotel and 
download the external data.  

The third issue concerned the tools used for extracting, transforming, and loading 
(ETL) the external data into the data warehouse. In addition, the interviews also brought 
some interesting viewpoints on whether the ETL operations are automatically 
performed by these tools or whether there are operations that are performed manually. 
These tools discussed in this section will for now on be referred to as ETL-tools.  

According to the results of the interviews, five out of eight (63%) organizations 
applied commercial ETL-tools when integrating the external data. The reasons given for 
this by the organizations are well aligned with the advantages mentioned by Gleason 
(1997), i.e. the built-in support for metadata generation and the avoidance of the 
sometimes costly and not always successful, products of in-house development. 
Especially the generation of metadata was considered as important and this is also 
emphasized by e.g. Devlin (1997), Inmon et al. (2001), and Marco (2000). 

On the contrary, the rest of the respondents were applying in-house developed ETL-
tools. Their strongest argument for not investing in commercial tools was the large 
monetary investment related to such procurement. Another argument given was that by 
developing an own, in-house solution, the organization preserves the control over what 
data enters the DW. The respondent claimed that commercial ETL-tools were 
functioning in a black-box matter, giving that raw external data was entering the tools 
and resulted in external data mixed in the DW without actually any control of the 
quality of the data.  

The drawback of such solution was that it is difficult to develop such commercial 
look-alike tools and therefore, for being able to achieve the overall same functionality, 
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the organization had to invest in additional programs. Occasionally, this also resulted in 
manual activities, where it was difficult to integrate the different components.  

4.2 Characterizing External Data Integration Approaches 

After the data has been acquired and transformed according to given rules, it will, in 
some way or another, be integrated into the DW environment. The integration approach 
chosen depend on the purpose of the external data. Therefore, in this section, different 
integration approaches will be described and exemplified.  

As a result of the interview study and related literature, the following four integration 
approaches has been identified (Figure 1): 

• Star-schema dimension integration 
• Dimension attribute integration 
• Attribute value integration 
• Spread-sheet integration 

 
Figure 1A: An example of external data integrated as a star schema dimension. Figure 1B: 

Additional data about customers acquired externally and integrated into a separate attribute. 
Figure 1C: The C_Address attribute of the customer dimension has been refreshed with external 

data. Figure 1D: An example of external data that is integrated via the interface of the GUI. 

The first approach is to integrate the external data into a separate dimension in the 
DW. By integrating external data into separate dimensions the external data is not 
mixed with the internal data. This may be contributory as external data is sometimes of 
poor quality. For example, an organization may want to add a business partner’s 
customer data to a star-schema designated towards sales (Figure 1A). However, if the 
organizations do not want to mix its internal customer data with the business partner’s 
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data, that data is then stored in a separate dimension. This approach was applied by two 
out of eight corporations. 

The second approach relates to separate attributes containing the external data, 
presented and store in dimension which is mostly based on internal data. As an 
example, one of the respondents mentioned customer ratings. The respondent explained 
that his organization bought customer ratings from a syndicate data supplier and used 
that data to segment customers in different types of marketing campaigns. An example 
of attribute integration is presented in Figure 1B. This approach was used by three out 
of eight corporations. 

The third approach was to consider the external data integrated on an attribute value 
level, i.e. mixing the data store under one attribute, from both internal and external 
sources. In this way, the external data is strongly integrated with the external data, 
making it transparent to the user whether the data is originating from the internal 
systems or if it is integrated directly from an external source. The most common 
example given in the interviews was customer address refreshments, in which customer 
addresses acquired from the internal systems are refreshed with external data. In this 
sense, the DW becomes the washing machine, the internal data is the dirty laundry, and 
the external data becomes the soap (Figure 1C). When the customer address data are to 
be updated, fresh addresses is purchased from a data supplier and the old value is 
updated and replaced with the new one as the DW is refreshed. An example of this is 
shown in Figure 1C. This approach was used by four out of eight corporations.  

The fourth and last approach was to store the external data in a reference table 
(Figure 1D). In this sense, the external data is not integrated into the DW. Instead, it is 
integrated in a spread-sheet manner (concept adopted from Devlin, 1997), where the 
querying tool uses external data, collected from a reference table outside the DW, to 
plot the external data into a referential line, allowing for comparison with the internal 
data result. This approach was only vaguely expressed during the interviews. Still, it 
was considered as relevant, since Devlin (1997) mentions reference tables as a possible 
way to handle external data that is somewhat “integration-awkward”.  

To conclude this section, it was clearly shown that external data may be acquired and 
integrated in many different ways. Probably, if this study was conducted in a few years 
time, there would probably be more than one organization that applied more than one 
integration approach. However, currently one may claim that the most common process 
of acquiring and integrating external data would be outline as follows; the data is 
acquired via a subscription service and distributed to the organization by FTP 
technology. Thereafter, it is scrubbed and cleaned in a commercial ETL-tool and 
integrated with the internal data as attribute values.  

4.3 Common problems 

The interviews gave the following problems as most common for hindering 
organization to integrate external data: 

• Data structure problems 
• Poor data quality 
• Expensive ETL-tools  

The most common problem regarding integration of external data into DWs is the 
difference in the data structure of external data compared to the structure of the internal 
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data already stored in the DWs. This problem is also described in the literature by 
Devlin (1998) and Inmon et al. (2001). The data must be transformed to fit the data 
structure of the DW and this is a very time consuming and costly process. This problem 
could be solved if the data suppliers adjust the external data in the way that the 
corporations request. However, this requires that the data actually is integrated from 
external data suppliers. This is the most common approach, but far from the only 
(Strand et al., 2003). 

The problem with poor data quality is a well known problem and mentioned in 
literature by e.g. Adelman (1997), Inmon et al. (2001), and Strand and Olsson (2003). 
The information gathered from the interviews presents three main problems regarding 
data quality. 1) The age/staleness of external data. Data acquired from external sources 
could be old and when old external data is integrated and then used in a DW, the result 
is not accurate. Internal data is according to Inmon et al. (2001), time-stamped before it 
is integrated into a DW. External data must also be time-stamped, but as the source of 
the external data sometimes is unknown, it may only be time-stamped from an 
integration perspective and not from a factual age perspective. You may never know for 
how long the data has been stored at its source, before it was acquired. From the 
authors’ point of view, this problem is usually related to data received from other 
sources than data suppliers, as data suppliers generally deliver data that is time-stamped. 
2) The origin of the external data may be unknown, making it difficult to rely on. Also 
in this case, it was shown that organizations tend to trust well-known data suppliers and 
thereby make the origin of the data known. 3) The most obvious problem related to data 
quality is incorrect data, which may result in important decisions made on incorrect 
numbers or facts. This is an issue that is difficult to solve, since it depends on how 
suspicious you are as a decision-maker and on how many sources you base your 
decisions on. If you solely use the DW data as a basis for decision-making, you may 
become very sensitive. However, if you complement the warehouse facts with data and 
information from other sources, the sensitivity is dramatically decreased.  

Finally, advantages and disadvantages of expensive, commercial ETL-tools have 
already been discussed in detail in Section 4.1 and will not be given more attention.  

5. Discussions 
Based on the experiences and results of the interview study, it is interesting to discuss 
the duality of the future of external data integration. In alignment with the results of the 
interview study presented in Strand and Olsson (2003), indicating that the integration of 
external data will drastically increase in the future, the result of this study shows that the 
increased usage of external data may take two different faces. The respondents of this 
study became divided into two equally big groups, in which one group claimed that the 
integration of new external data will increase, whereas the other group claimed that it is 
no necessity that new data will be integrated. Instead, organizations must become much 
better on fully exploiting the external data that they already integrate. Mostly, 
economical reasons underlined the second viewpoint, since most organizations claimed 
that external data (acquired from syndicate data suppliers) is very expensive and 
therefore, to be able to achieve return on investments, it must be much more exploited. 
However, other reasons were also presented and security issues and regulating laws 
were indicated as barriers for increased external data incorporation. Obviously, when 
acquiring and distributing data from external sources, holes are opened up in the system 
and these holes must be kept to a minimum.  
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The respondents aiming for an increased integration of new external data, advocated 
as their strongest reason that the DW becomes more and more integrated with other 
systems and this generates new needs for different types of data. Nowadays, it is 
common that business intelligence initiatives are focused around a technical solution, 
with a DW in its core. This idea is well supported in literature related to DWs solutions, 
e.g. Tiwana (2000) and Salmeron (2001).  
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Abstract 
External data incorporated into data warehouses (DW) is often considered as a 
means to sharpening competitive edge. Unfortunately, in literature details are often 
missing and the area is very much treated and described from a purely 
opportunistic perspective. Therefore, in this paper we present the results of an 
interview study among financial organizations, aimed at in details elaborate upon 
how external data is identified and used, and which problems are related. The 
results shows that the incorporation of external data into DWs is multifaceted and 
the combination brings both opportunities e.g. assists in ensuring data quality and 
precision marketing campaigns and challenges e.g. costly acquisitions and data 
interpretation problems. 

Keywords. Data Warehousing, External Data Incorporation,  

1. Introduction 

Traditionally, the focus of data warehouse (DW) development projects has been on 
internal data. However, as it has become more and more important to keep track of the 
competitive forces, it has also become apparent that also external data is crucial [2]. For 
instance, Oglesby ([6], p.3) claims that: “Companies who use external data systems 
have a strategic advantage over those who don’t, and the scope of that advantage is 
growing as we move deeper into the information age”.  

Unfortunately, the DW literature describing external data incorporation contains only 
few details on how the external data may contribute upon incorporation, i.e. how the 
external data is applied. The lack of focus on the relationships between external data 
and DWs offers organizations little support, for being able to fully exploit the potential 
of their investment in DWs and external data. Especially, since on the one hand DW 
literature often emphasizes the suitability of DWs for incorporating data from various 
internal, as well as, external sources and the fact that many organizations are investing a 
lot of money on acquiring data from (and about) their environment. Furthermore, as 
shown in Strand and Olsson [8] practice claim that the incorporation of external data 
becomes more and more important and that it will increase. On the other hand, many 
organizations do use external data outside the data warehouse, as a basis for decision 
support [1], but many organizations are not incorporating that data into their DWs, even 
if the format and structures of that data are suitable for such incorporation [8]. Reasons 
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are, according to Strand and Olsson [8] that organizations are having problems to 
identify external data suppliers and to map the external data with the internal one. 

Therefore, in this paper, we present the results of an interview study targeted towards 
banking organizations, which already incorporates external data into DWs. The study 
aimed at illuminating how the external data is identified and to elaborate upon usage 
areas for external data incorporated into DWs. The results are also compared to the 
results of an interview study among DW consultants, accounted for in Strand and 
Olsson [8] and Strand et al. [9]. In addition, to increase the theoretical body of 
knowledge, the resulting usage areas were compared to the usage areas given by 
Damato [1].  

The outline of the paper is as follows. Firstly, Section 2 defines external data and 
gives related work. In Section 3, the interview study is described. Section 4 gives the 
analysis and results of the interview study. Section 5 concludes the paper with a 
discussion, which broadens the perspective of the paper.  

2. Related Works 

DW literature indicates slightly different viewpoints on external data, but they are 
sharing the same essence. For example, all definitions indicate that the data is acquired 
from outside the organizations’ boundary. Differences are more related to types of 
sources or compensations for the data. To illustrate, Kelly [4] indicates that there often 
is a cost associated with the data. This idea is supported by e.g. Kimball [5], who 
narrows the description of the external data to syndicate data, i.e. external data that is 
bought from organizations specialized in compiling and selling data. In this sense, 
Kimball excludes some of the external data sources/suppliers given in Strand et al. [9]. 
This may be reasonable, since both Kimball [5] and Strand and Olsson [8] claim that 
most of the external data incorporated is acquired from such specialized suppliers.  

Still, since the interview study presented in this paper was aimed at outlining the 
identification and usage of external data in organizations, it was considered as important 
to have a more general definition, which did not excluded other types of 
sources/suppliers, Therefore, the definition suggested by Devlin ([2], p. 135) has been 
adopted, claiming that external data is: business data (and its associated metadata) 
originating from one business that may be used as part of either the operational or the 
informational processes of another business. The reason for adopting the definition of 
Devlin is its general coverage and that it still pinpoints the importance of organizational 
boundaries as separators without focusing upon a particular type of source/supplier.  

As indicated in previous section, the literature covering external data incorporation 
into DWs is fragmented. General benefits are given by e.g. Inmon [3] and Singh [7], 
and more detailed examples of types of external data, problems of incorporating 
external data, and different sources/supplies thereof are found in Kelly [4], Damato [1], 
Strand and Olsson [8], and Strand et al. [9]. With respect to the focus of this paper, i.e. 
identification and usage of external data incorporated into DWs, the authors have only 
identified a few references related to usage that are directly related to the topic and that 
contains more substance than general contribution statements normally found in 
literature e.g. the comparison allows management to “see the forest for the trees” 
(Inmon, [3], p. 272). For example, Damato [1] states that the external data may be usage 
in the following ways : 
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 Classification 
 Explanation 
 Meaningful comparisons 
 Planning 

Unfortunately, Damato does not give any thorough description on how these usage 
areas are supported by external data. The literature related to identification is, as 
indicated previously, only claiming that the external data is bought from specialized 
data suppliers. 

3. The Interview Study     

Data for the study were collected through interviews. The following steps were used to 
guide the preparation and accomplishment of the interviews:  

1) Selecting the respondents. For this study, it was considered as important to 
interview organizations that were long-gone in there DW initiatives and, naturally, were 
incorporating external data into those. Therefore, the financial sector was considered 
suitable, since they are known as part of the DW frontiers. The respondents were 
selected by contacting all companies labelled banking organization in the yellow pages. 
A total amount of 24 companies were contacted. However, since the scope of the study 
was rather narrow (the companies should have a DW and incorporate external data into 
it), only 10 organizations remained. 8 out of these 10 companies agreed on participating, 
making the final “interview rate” 80% and we therefore consider the sample as a 
purposeful sample. 

2) Constructing the interview questions. As the result of the study was partly aimed 
for comparison with the material accounted for in Strand et al. [9], the questions was 
strongly influenced of the questions in that study. The set of interview questions 
accounted for in this paper was split into two main groups, i.e. identification and usage, 
besides the usual introductory and concluding questions.  

3) Initiating the interviews. The interview questions were sent to the respondents in 
advance. A personalized cover letter accompanied the interview questions, describing 
the purpose of the study, guaranteeing the confidentiality of the collected data, and to 
explain how the material was to be compiled and validated.  

4) Conducting the interviews. Every interview lasted for approximately 60 minutes. 
After the interviews, the answers were transcribed and sent back to the respondent for 
reviewing and authorization. In this way, errors in the material were avoided and 
misinterpretations were corrected.  

4. Analysis and Results 

In this section, the material from the interview study will be presented, along with the 
results from that analysis. 

4.1 External data identification  

One of the first things a company have to do when planning to incorporate external data 
into their DW, is to identify appropriate sources that may supply the company with the 
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data they are trying to find. With respect to this, the results of the interview showed both 
contrasts and alignments to the study by Strand et al. [9], depending on how you 
interpret their viewpoint on identification. Firstly, in their study, DW consultants 
claimed that organizations had problems with identifying external data suppliers. If 
interpreting the identification as finding all possible suppliers, the interviews with the 
financial organizations showed on a contrast, since seven out of eight respondents 
(88%) did not experience any problems with identifying external data suppliers. The 
respondents rather claimed the opposite, since more than the half of them (63%) 
claimed that the market is under a strong supplier push, i.e. the purchasing organizations 
receives a lot of interest from a marketing perspective. However, if interpreting the 
identification as identifying the most appropriate suppliers, among the whole flora 
available, then the results are aligned, since 88% of the suppliers claimed that it is 
difficult to select the appropriate supplier for the task at hand. This should be seen as 
strong evidence for the fact that it is the large flora of data suppliers that constitutes the 
core of the problem. As a consequence, it becomes harder to select appropriate suppliers 
and most of the respondents claimed that they needed some sort of aid for being able to 
identify appropriate suppliers and to be able to fully exploit the potential of the data 
acquired from those suppliers. This is in alignment with the ideas expressed in Strand 
and Wangler [10], as all consultants claimed that the organizations need support, for 
being able to become successful with their external data incorporation initiatives.  

Based on the above reasoning it is also interesting to give a general outline on how 
the companies identify the sources. According to the study the most common approach 
on identifying and selecting supplier organizations was via experiences of the personnel, 
which was claimed as the selection approach by 6 out of 8 respondents (75%). The type 
of experience was equally distributed between companies heard of (from a trustworthy 
perspective) and participation in other projects. However, all respondents also indicated 
that the selection in most cases also was influenced by the marketing initiatives targeted 
towards them by the data suppliers. In addition, a few of the respondents also indicated 
that some of the suppliers which they acquired external data from were to be considered 
as “inherited”, i.e. existing supplier-consumer constellations for other purposes, which 
also became cornerstones for incorporation into DWs. Furthermore, only one of the 
respondents claimed that they actively search for data suppliers, although that search 
was informal and conducted by interesting employees. 

The approaches used by organizations raises some important issues that will be dealt 
with in the following section. 

Firstly, the prevailing experience-based approach for identifying and selecting 
suppliers of external data makes it hard for new entrants to find their way into the 
companies. If companies only stick to the established suppliers, it becomes a problem 
for new entrants to acquire any market shares. The interview study also showed that all 
respondents found the new entrants more difficult to identify, making the unbalance 
between well-known suppliers and new entrants even stronger. On the other hand, a 
respondent claimed that these suppliers are often more active and are more likely to take 
the first step to establish a connection. In those cases, the supplier could be considered 
to identify the end-users instead of the opposite. 

Secondly, the identification of external data suppliers is strongly anchored in an 
informal, experience based approach. The lack of formal routines for identifying 
different suppliers for different needs may become a problem; especially since a need 
approach on external data has been overshadowed by the experience approach. At a 
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bottom-line, organizations seem to acquire the most compatible data from a known 
supplier, instead of selecting the most applicable data independent of the supplier. Still, 
the respondents claimed that they were satisfied with the data acquired, although all of 
the claimed that the data was rather expensive. Therefore, one may argue that the 
organizations need some formal routines for selecting appropriate data. Those routines 
should also be assisted via some aid, e.g. a framework or commercial service, which 
allows them to compare different services from different suppliers. In details, such 
framework or service should allow organizations to balance the worth of partnership 
and trust towards new usage areas and resources. Arguably, one may understand that the 
organizations go with the well-known, established companies, since they already have a 
problem with trusting the data with an external origin [8]. On a contrary, an increased 
competition with more actors on the market normally decreases the costs for the thing 
being procured.  
 Finally, the result of this study is aligned with the types of suppliers that organizations 
acquire data from, accounted for in [9]. Both studies indicates that organizations only 
acquire data from organizations specialized in compiling and selling data, i.e. syndicate 
data suppliers according to the concept introduced by [5]. 

4.2 External data usage 

This section will bring forward the different usage areas for external data, which was 
mentioned by the respondents. In conjunction, problems related to the different usage 
areas have also been included. The descriptions are also extended by the findings in 
Strand et al. [9]. It should be noted that the types of external data that has been 
mentioned by the respondents are, based upon the classification of Strand et al. [9], 
business-to-consumer customer data, business-to-business data, governmental data, and 
industry/industry sector data. In addition, to anchor the type of usage in related work, 
the usage areas given has been compared to the types of usage areas given by Damato 
[1] (Section 2).  
Before describing the usage areas, it should be noted that as these areas were sometimes 
indicated by one or a few respondents, they should be considered as mere examples. 
Still, they are beneficial for this type of work, since they together constitutes a rather 
extensive body of usage areas that may inspire and increase the future usage of external 
data incorporated into DWs. 

Update addresses 

Updating addresses for both private and organizational customers is a very common 
usage area for external data and this is also supported in literature such as Strand et al. 
[9]. As will be shown in the following sections, the importance of correct addresses is 
not to underestimate. Therefore, the update of addresses will be generally discussed and 
references are hen introduced for e.g. increasing the precision in marketing campaigns. 
Seven out of the eight respondents in the interviews stated that they acquire data that 
allows the company to get their customers’ addresses updated. This application area was 
not unexpected since it has been covered in the literature. Oglesby [6] names address 
and phone verification as one of the external data types that may be integrated into a 
data warehouse. This application area is obviously something that is very important 
because when a company sends out information to their customers, it is of great 
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importance that this information really gets to the customers. In addition to that, at the 
time the customers finds out that the company do not seem to know where the 
customers live, the company will most likely get a bad reputation, something that both 
Strand et al. [9] and Oglesby [6] pinpoints.  

Unfortunately, there are some problems that have been highlighted during the study. 
Some of the organizations had problems of knowing how often the address data should 
be updated. Since they were not notified by their data supplier every time a 
(presumptive) customer changed the address, they only new that they had increased the 
percentage of correct addresses but they did not know with which proportions. This 
problem is rather delicate, since the study showed that the external data may be acquired 
from two broad time-perspectives; 1) on-demand or, 2) via subscriptions. Since it is 
cheaper to subscribe on the data, most organizations applied this approach, but with the 
knowledge that they may still be missing those customers that change address between 
the different subscriptions dispatches. The alternative is to acquire the data on-demand, 
but as stated by one respondent “we can not run new data through the ETL-tools every 
single day and besides, it will become very expensive”. Another problem mentioned 
was the multiple-usage of the external data. The address data was used to also update 
other systems than the DW. In such cases it may become problematic to assure that all 
systems in the company are updated and that not cross-updates occur between the 
operational sources and the DW. Such updates could lead to inconsistency and it 
becomes even worse if the order of which the systems are updated must change for 
some reason. This usage area is not directly linked to the ones given by Damato [1]. 

Increase the precision of marketing campaigns 

Another major usage area for external data was to increase the precision of marketing 
campaigns. Six out of eight respondents claimed that they incorporated external data 
into their DWs for marketing purposes. Marketing is a big deal for many companies and 
could include several activities in an organization. One of the activities raised during the 
interviews was different campaigns that are targeted towards the company’s customers. 
Companies seem to have different approaches when selecting their targets for 
campaigns. One respondent explains that the company is using a capital directory with 
contains information about all wealthy Swedish citizens and a register with information 
on all Swedish companies to select targets for campaigns. The latter data was acquired 
from a syndicate data supplier. Registries of different sorts are common to use for 
selecting targets in campaigns. Other directories that have been brought up in the 
interviews include a car directory, a directory of house-owners and directories of 
individuals. The car directory could for example provide information to an insurance 
company which allow them to match that data with their internal data. If it turns out that 
one of their customers have some sort of insurance for the car, but does not seam to 
have insured the home in the company, the company could offer this customer an 
additional home insurance. However, one of the respondents explained that there could 
be problems with this. The data in the car directory could be old and the customer may 
just have sold the car. Another problem that the same respondent brought up is that it 
sometimes is hard to match the internal data with the external data. This implies that it 
is hard for the company to see which people that already are customers at the company. 
This problem is caused by the lack of information they acquires from the supplier. The 
different approaches discussed in this section are examples of how a company tries to 
get to know their customers and prospective customers better, and how they try to 
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exploit demographics and psychographics to do so. As such, these initiatives are to 
consider as equal to what Damato [1] considers as a planning usage of external data. 

Segmentation of stakeholders 

Customer segmentation was a rather common usage area for external data. Four out of 
the eight respondents explained that this is one usage area for external data in their 
organization. Credit information is used to evaluate risks when approving credit to 
customers and is commonly used in financial institutes. The credit ratings are stored as 
separate attributes in the customer dimension of the DW star-schema. Storing the 
external data as separate attributes in the DW is the most common approach for 
integrating external data into DWs [11]. The authors have some problems to further 
elaborate on how these credit ratings are applied after the incorporation into the DW, 
since this usage area was surrounded by company secrets. The authors experienced, 
during at least some of the interviews that it was indicated that this is something that the 
companies do not want to speak loud of. The banking organizations are under specific 
regulations and laws and are therefore not allowed to use the ratings for whatever 
purpose the find beneficial. Finally, if comparing the essence of this particular usage, 
one main claim that it is aligned as a classification usage given by Damato [1], since it 
helps the organization to introduce new segmentations of customers and other 
stakeholders.  

Identify customer trends  

Another application area that two of the respondents brought up is identifying customer 
trends, with a particular focus on organizations that are responsible for services that are 
actually put into business by another organization, i.e. they have a business partner 
which is responsible for marketing and delivering a service to their customers. The 
companies could acquire data from these business partners to see how well the services 
are selling in different regions and the like. This way the company could get a 
comprehensive follow-up of the customers’ behaviour. Not only could the company 
learn about their customers through transactions in the company, but also through data 
provided by business partners. This gives a more complete view of the actions of a 
customer, and business partners is a type of external data source that Strand et al. [9] 
also identified. Thereby, this particular usage becomes directly linked to the explanation 
usage introduced Damato [1]. 

Determine geographical coverage  

One respondent also mentioned that the company occasionally acquires population 
statistical data from a syndicate data supplier. This data is used to compare the internal 
data with external. A more detailed example of the applicability of this is to be found in 
Strand et al. ([9], p.4), as they exemplify the following. External address data give the 
number of households in the particular area of interest. That numbers are then 
compared to the customers derived from internal data. The quotient gives the 
newspaper’s percentile coverage of households in the area. Based upon the proportion, 
the organization may take necessary measures to increase their regional coverage. 
According to the ideas of Damato [1] this particular usage should be considered as 
meaningful comparisons, since it adds the facility of being able to establish measurable 
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coverage of products or services, information that is impossible to generate without the 
incorporation of external data. 

Support star-schema dimension design 

Two respondents claimed that they used different indexes or industrial codes that divide 
concerns into main organizations and subparts, or indexes that divide industries into 
different more and more specialized fragments of industries. The indexes and codes are 
then used when designing the aggregation levels of star-schema dimensions related to 
companies or customers. By doing so, the dimensions are aligned to industrial standards 
and may be used to sort out companies in a step by step search. These types of indexes 
and the usage thereof are also recognized as a frequent type of external data 
incorporated into data warehouses [9]. If comparing this particular type of usage, it may 
be stated that this particular usage area is difficult to compare to the ideas introduced by 
[1], since his work is based upon a post-deployment perspective on external data 
incorporation. Since the design of star-schema dimensions are to consider as from a pre-
deployment perspective, this particular usage becomes something of an odd cat in this 
paper, without intending that it is not important. On the contrary, successful designs of 
star-schemas are crucial for the success of a DW project, making this usage at least as 
important as any of the other mentioned. 

To conclude, the examples on usage areas identified in the study accounted for in this 
paper are well aligned with the usage areas given by [1]. In addition, his main usage 
areas has also been extended with assuring data quality, since the results of the 
interview study strongly pinpoints the importance of using external data to update and 
refresh the data stored in the DW. Eventually, one may claim that the address updates 
are to consider as an instance of meaningful comparisons, but the address updates are 
strongly focus on increasing the data quality and the updates are then applied for other 
purposes that those given by Damato [1].  

5. Discussions 

Attention should be paid to one important discrepancy between our findings and the 
findings of the study presented in Strand et al. [9]. In that study towards DW 
consultants, it was clearly shown that all consultants claimed a necessity for 
organizations to increase the incorporation of novel external data that are not already 
acquired, as a means to sharpen competitive edge. In our study, it was shown that the 
banking organizations emphasized an increased usage of external data. However, the 
banking organizations were equally distributed between those that wanted to increase 
the incorporation of new data and those that wanted to increase the usage of already 
incorporated data. This may be interpreted in different ways. 1) One may claim that 
some consultants are pushing their customer organizations into initiatives which they 
are not capable to fully exploit. 2) As the organizations are in the same branch with the 
same regulations and they were shown to incorporate the same external data from 
approximately the same suppliers, the discrepancy may indicate that the maturity level 
of the organizations is strongly deviating and that there are competitive means to gain 
for successful organizations. The truth is probably a combination of the two 
interpretations, but it raises some interesting topics for future work; 1) which factors 
guide whether the external data incorporation becomes contributory or just a black-hole 
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investment and 2) are the services offered by the data suppliers aligned to the needs of 
the user/consumer organizations? 

Finally, the number of usage areas will probably increase and other industries may 
have other areas for which they use the external data incorporated. In addition, we 
strongly think that the results of this study are more generic, than merely a description 
of banking organizations. Therefore, future work should be directed towards a 
replication of the study but towards another industry. For example, the car 
manufacturing industry would be interesting, since they have rather different value 
chains than banking organizations and they are also much more closely related to an 
hierarchy of supplying organizations. In addition, the car manufacturers are also more 
dependent of other types of external data, such as meteorological and hydrometrical 
data, which are types of data external data indicated by Kelly [4]. 
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Abstract. 
The research reported on in this paper extends current knowledge regarding problems 
related to syndicate data incorporation into data warehouses (DWs). The research reported 
on was conducted in two steps. Firstly, an inclusive literature review was undertaken, aimed 
at identifying, describing, and categorizing problems accounted for in the literature. The 
literature review resulted in an initial categorization of syndicate data incorporation 
problems. Secondly, the literature review was complemented with an interview study, 
aimed at evolving the problem categorization and verifying that the problems are 
experienced by organizations in different industries. The results provide a categorization of 
identified and described industry-independent problems, which may hinder syndicate data 
incorporation initiatives and therefore should be avoided or solved. 

Keywords. Data warehouse, External data, Syndicate Data  

Introduction 

Organizations experience problems when incorporating external data into data 
warehouses (DWs), e.g. (Adelman, 1998; Damato, 1999; Devlin, 1997; Kimball, 1996; 
Oglesby, 1999) and therefore, they are not able to fully exploit the potential thereof 
(Strand & Wangler, 2004). In alignment, the need for developing a support that may 
assist organizations in better exploiting the potential of the incorporated external data 
has been emphasized by DW consultants (Strand and Wangler, 2004), as well as 
banking organizations (Strand et al., 2004b).  

However, for being able to develop such support, one must have a thorough 
understanding of the reasons for why organizations fail in fully exploiting their external 
data investments, i.e. one must understand the problems they experience.  

Therefore, to create a foundation for a future development of some kind of support, 
the work reported on here aimed at identifying, describing, categorizing, and verifying 
common problems. We focus on problems related to syndicate data, which is the most 
common subcategory of external data being incorporated into DWs (Strand & Wangler, 
2004; Strand et al., 2004b).  

The work was conducted in two steps: 1) the identification, description, and 
categorization of syndicate data incorporation problems accounted for in the literature, 
and 2) a verification, via an interview study, that the problems are industry-independent. 
Verifying that the problems are broadly experienced was deemed important, since the 
support has a general purpose and should not be directed towards a particular industry.  
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The result of the work provides a categorization of 22 industry-independent problems. 
The problems are, for example, difficulties in selecting the most appropriate data 
supplier, missing metadata, laws that restrict how they may use the data, and missing 
data identifiers. 

Background 

The literature lacks for any definition of syndicate data. Kimball (1996) provides the 
first instance of the concept, but does not define it. He only accounts for it as data 
acquired from syndicate data suppliers (SDSs), i.e. organizations specialized in 
collecting, compiling, and selling data to other organizations. Therefore, in order to 
define syndicate data, we suggest the following definition: Syndicate data is business 
data (and its associated metadata), purchased from an organization specialized in 
collecting, compiling, and selling data, and targeted towards the strategic and/or the 
tactic decision making processes of the incorporating organization. The definition is 
based upon the work of Devlin (1997), Kelly (1996), and Kimball (1996), indicating 
that the data is organizationally external (Devlin, 1997), there is always a monetary cost 
associated with external data incorporated from specialized suppliers (Kelly, 1996) and 
syndicate data is primarily applied at strategic and tactical levels of organizations 
(Kimball, 1996).  

External data (and thereby syndicate data) incorporation is a process comprising the 
following four activities; 1) identification, 2) acquisition, 3) integration, and 4) usage 
(Strand & Wangler, 2004). Hence-fourth, this process will be referred to as the external 
data incorporation process (EDIP). The activities are not unique for external or 
syndicate data, since they appear in general data warehouse development processes (e.g. 
Damato, 1999; Hammer, 1997; Hessinger, 1997) and thus may be considered as generic. 
Still, the process of incorporating external data in general and syndicate data in 
particular differs from the process of integrating internal data in that the data is acquired 
from outside the organization and thereby crosses organizational boundaries, which may 
cause other types of problems than those experienced with internal data (Strand & 
Wangler, 2004). 

Research Approach 

The research approach of this work was divided into two steps. Firstly, an inclusive 
literature review was undertaken, aimed at identifying, describing, and categorizing 
problems accounted for in the literature. Secondly, the literature review was 
complemented with an interview study, which aimed at verifying which problems that 
are industry-independent. 

The implementation of the literature review was guided by the structured approach 
according to Webster & Watson (2002). Initially, leading journals, conference 
proceedings, and books were examined, covering DWs, business intelligence systems, 
executive information systems, environmental scanning, decision support systems, and 
knowledge management systems. The literature review thus became inclusive, in 
accordance with the advice of Webster & Watson (2002, pp. xv-xvi) who suggest that a 
literature review should “not be confined to one research methodology, one set of 
journals, or one geographical region”. 
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Although relevant literature was also derived from forward and backward citations of 
the identified articles, few articles were obtained. To illustrate, a search of the following 
strings in the library database INSPEC resulted in: 19 papers for “external data AND 
data warehouse”, 11 papers for “external data source”, and 0 papers for “syndicate 
data”. The search scope was therefore extended to also include DW-resource web pages 
(e.g. www.dmreview.com and www.dw-institute.com). Although one might question 
the quality of such resources, they were included, since the literature review aimed at 
identifying as many problems as possible.  

Once the search for the relevant literature was completed, the material obtained was 
reviewed from a concept-centric angle (Webster & Watson, 2002), which in our case 
were the problems. For each problem, we analyzed phrases or words from the literature 
that contributed with details. The initial analysis resulted in 38 different problems. 
However, focusing on syndicate data caused a concept problem, since some authors use 
the term external data, while indicating that the data is bought from SDSs or are not 
referring to any type of source at all. Consequently, we had to determine whether a 
problem was relevant or not, from a syndicate data perspective. This relevance check 
excluded 14 of the initial 38 problems. For example, Zhu (1999) and Zhu et al. (2000) 
address the problem of dynamic data sources. After a thorough analysis, it became 
evident that they referred to web pages. Since the Internet is another type of 
source/supplier of external data unconnected to syndicate data, this particular problem 
was excluded. The remaining 24 problems were consequently described and categorized 
according to the activities of the EDIP, which were the units of analysis. 

The interview study initially identified large companies via purposeful sampling 
(Patton, 2002), in which different types of industries were a key consideration, in order 
to verify that the problems are broadly experienced. The decision to contact large 
organizations was informed by the fact that DW solutions and syndicate data are 
expensive and that large organizations were assumed to have sufficient resources for 
investing in these. The appropriateness of this sampling decision is supported by the 
results of Hwang et al. (2004). Their study shows that larger sized banks are keener on 
adopting DW technology than smaller sized ones.  

In the initial contacts, it was also verified that the companies, as well as the 
respondents, had been working on syndicate data incorporation for a number of years, 
since a more extensive experience should increase the probability that they had been 
exposed to a richer flora of problems. In addition, the experience was also deemed 
necessary for the respondents to be able to understand and explicitly express the 
problems, their causes and impacts, and possible solutions.  

The final sample resulted in 5 respondents (R1-R5), comprising: R1 employed by a 
newspaper with 950 employees and a turnover of €173M; R2 who works for a car 
manufacturer with 28.000 employees (turnover N/A); R3 employed by a grocery retailer 
with 40.000 employees and a turnover of €7800M; R4 who works for a petroleum 
refiner with 4000 employees and a turnover of €3600M; and R5 employed by a medical 
company with 60.000 employees and a turnover of €2100M.  

As the sampling progressed, the interview questions were developed. Each 
categorized problem in Table 1 had a corresponding question, which aimed to identify if 
the company had experienced it. In addition, follow-up questions regarding the 
problems’ causes and impacts, and their solutions were also specified. Hence, the five 
interviews were semi-structured (Williamson, 2002) and conducted over the telephone, 
since the respondents were unable to spare more than the actual time for the interview. 
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The interviews lasted for approximately one hour during which notes were taken. 
Following the completion of each interview, these notes were checked for spelling and 
sometimes restructured, e.g. if the respondent had further in the interview 
complemented an answer. The notes of each interview were returned to the respective 
respondents for approval and to enable them to make corrections, additions or removals. 

Analysis and Results 

The problems resulting from the literature review are provided in Table 1.  

Table 1. The problems categorization resulting from the literature review. 

Identification problems 
1.1 Identifying new entrants – Organizations find in difficult to identify new entrants, since 
established SDSs rigorously promote their data and services. Identifying new entrants is 
important, as they may be cheaper or able to offer different data (Strand et al, 2004b). 
1.2 Overlapping suppliers' capabilities – Selecting the most appropriate supplier for data 
acquisition is problematic. Often several data suppliers provide the same data, but in 
different formats or via different services or products (Strand et al, 2004b). 
1.3 Overlapping data or products/services – Organizations experience difficulties 
identifying the most appropriate syndicate data, even from a specific supplier, since a 
supplier may deliver different standardized data sets that overlap (Strand et al, 2004b; Zhu & 
Buchman, 2002). 
 
Acquisition problems 
2.1 Employing under-dimensioned distribution channels – Suppliers employ various data 
distribution techniques, such as CD-ROMs or email attachments which may cause problems 
when delivering larger data sets, since these techniques are not able to accommodate the 
distribution of large data sets (Oglesby, 1999; Strand et al., 2004a). 
2.2 Acquiring incomplete data sets – Organizations that acquire incomplete data sets from 
the SDSs usually end up with problems. For example, if an address update is incomplete, the 
organization might send out information to out-dated addresses which results in costly postal 
returns (Strand et al., 2004a). 
2.3 Varying data source stability – The stability of the syndicate data sources may vary, 
thereby causing acquisition and integration problems for the user organizations (Strand et 
al., 2003; Zhu & Buchmann, 2002). 
2.4 Purchasing expensive syndicate data – Many organizations consider syndicate data 
expensive and consequently, some hesitate in undertaking such initiatives (Oglesby, 1999; 
Strand et al., 2004a; Strand et al, 2004b; Stedman, 1998). 
 
Integration problems 
3.1 Demanding to design & maintain transformation processes – It is demanding to 
transform and integrate syndicate data into DWs, since the transformation processes are both 
time-consuming and costly to design and maintain, due to less control of the data (Adelman, 
1998). 
3.2 Diverging data representations and structures – Syndicate data does usually not follow 
the standards of the acquiring organization (Adelman, 1998). The differences between the 
internal and syndicate data structures are the most common problems of such initiatives 
(Kimball, 1996; Strand et al., 2004a). 
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3.3 Assuring data consistency – Organizations experience problems assuring that all the 
components and storages related to the DW are updated when new syndicate data is 
integrated. Problems arise when decisions are based on inconsistent data (Strand et al, 
2004b). 
3.4 Missing data identifiers – If unique data identifiers are not provided by the SDSs, 
resource-demanding work is required, when organizations try (if possible) to integrate the 
syndicate data with the internal data accurately (Adelman, 1998; Strand et al., 2004a). 
3.5 Diverging time-stamps – Organizations recognize integration problems that are related 
to diverging time-stamps of the data, i.e. the data may be time-stamped from an integration 
perspective rather than the real time perspective, which organizations need in order to map 
the syndicate data to the internal data (Damato, 1999; Strand et al., 2004a). 
3.6 Conflicting data from multiple sources – Integrating data from several SDSs may lead 
to problems with conflicting data. This may, in turn, cause problems when organizations 
integrate the different syndicate data sets with the internal data (Damato, 1999). 
3.7 Hiding data quality issues in commercial ETL-tools – Commercial ETL (Extraction, 
Transformation, and Load)-tools conceal data quality issues in a black-box manner when the 
syndicate data is automatically integrated with the internal data any errors in the data caused 
by poorly designed ETL-processes are hidden from the users (Strand et al., 2004a). 
 
Usage problems 
4.1 Misunderstanding the meaning of syndicate data – The meaning of the syndicate data 
acquired by organizations may be difficult to understand and causes problems, when 
interpreted incorrectly (Damato, 1999; Strand & Wangler, 2004; Strand et al, 2004b). 
4.2 Missing metadata – Syndicate data is sometimes stored without any related metadata 
that explains the relationships with other internal or syndicate data (Adelman, 1998; 
Damato, 1999). 
4.3 Lacking routines for data quality assurance – Syndicate data is not as carefully 
examined, reviewed or filtered as regular internal data sources, and may therefore be of 
poorer quality (Strand et al., 2004a; Zhu & Buchmann, 2002). 
4.4 Making decisions on out-dated data – Data acquired from SDSs may be out of date, 
resulting in decisions based on inaccurate data (Bischoff, 1997; Strand et al., 2004a). 
4.5 Using data that is biased – Syndicate data may be biased, e.g. some information is 
excluded or incorrect (Strand et al., 2004a; Zhu & Buchmann, 2002). Furthermore, the 
syndicate data can be biased due to supplier problems, false assumptions made by the 
organization, or different political and cultural contexts (Zhu et al., 2000). 
4.6 Trusting the data – The origin of the data contributes to its perceived reliability (Zhu & 
Buchmann, 2002). If the source of the data is external its trustworthiness may be 
questionable, perhaps resulting in data that is not used and thus wasting resources (Strand & 
Wangler, 2004; Strand et al, 2004b). 
4.7 Contradicting data from multiple sources – Using data from several SDSs can result in 
conflicting data, as suppliers may deliver different data values for the same corresponding 
internal record. Ultimately, organizations must choose which data they trust the most, and 
base their decisions on that data (Damato, 1999). 
4.8 Ignoring syndicate data for DW purposes – If syndicate data is present in a company, 
but not integrated into the data warehouse, it may not be taken into consideration when 
decisions are made (Damato, 1999; Kimball, 1996; Strand & Wangler, 2004). 
4.9 Restricting laws and regulations – Laws restrict how companies are allowed to use the 
syndicate data. It is therefore important that organizations understand these laws and ensure 
that their data use is legal (Strand et al, 2004b). 
4.10 Conflicting ethics views – Syndicate data use may conflict with the users’ or 
organizations’ ethical views and influence how the data is adopted in the work-routines 
(Strand et al, 2004b). 
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The analysis of the material from the interview study aimed at verifying if the problems 
in Table 1 are industry-independent. The following problems were experienced by a 
majority of the respondents and were therefore considered industry-independent and 
included in the verified categorization without further motivation: 1.1 Identifying new 
entrants; 1.3 Overlapping data or products/services; 2.4 Purchasing expensive 
syndicate data; 3.1 Demanding to design & maintain transformation processes; 3.2 
Diverging data representations and structures; 3.3 Assuring data consistency; 3.7 
Hiding data quality issues in commercial ETL-tools; 4.1 Misunderstanding the meaning 
of the data; 4.2 Missing metadata; 4.3 Lacking routines for data quality assurance; 4.4 
Making decisions on out-dated data; and 4.9 Restricting laws and regulations.  

In the following, the remaining problems from Table 1 will be analyzed with respect 
to whether they should be considered industry-independent or not. 

Problem 1.2 – Overlapping suppliers’ capabilities 
Three respondents (R2, R3, and R5) commented in terms of experiencing this problem 
or that it might become a problem. In fact only R2 had experienced it, since R3 and R5 
were acquiring data from a SDS in a monopoly situation. Still, R3 and R5 
acknowledged that it might become a problem, if their SDSs lost their monopoly. R2 
claimed that some of their suppliers could not maintain a certain level of data quality 
and therefore they had changed supplier. The problem remained in the categorization 
due to its occurrence in the literature and among the respondents. 

Problem 2.1 – Employing under-dimensioned distribution channels 
This problem was excluded since none of the respondents had experienced it. However, 
they did state that it was an inconvenience to acquire data via e-mails or CD-ROMs, 
rather than an actual problem. In addition, they claimed that such distribution techniques 
were only complements to other technologies e.g. FTP.  

Problem 2.2 – Acquiring incomplete data sets 
This problem was only experience by R3, indicating that aggregation levels were 
sometimes missing, but such deficiencies were worked around with the query tools. The 
problem remained in the categorization, since it was indicated in the literature and by 
R3, and the fact that should an organization’s query tool not enable a work around, the 
problem would occur. Furthermore, since syndicate data is expensive, it should be 
complete.  

Problem 2.3 – Varying data source stability 
This problem was divided into two separate problems, of which one remained an 
acquisition problem, accounted for in this paragraph and the other became an 
integration problem (Problem 3.8 – Varying source content). R1 and R2 had 
experienced problems with varying data source stability and R5 avoided it by not 
acquiring anything from their suppliers without a notification that the expected data set 
was uploaded and the supplier’s source was operational. R1 and R2 indicated that the 
source of the problem was the program-to-program connections from which they 
automatically download the data from the SDS. R5 exemplified that they had selected 
their suppliers based upon the service they offered, with respect to e.g. source 
notifications. The problem remained in the categorization due to its multiple 
occurrences in literature and among practitioners. 

Problem 3.4 – Missing data identifiers 
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The problem of incomplete data mappings was encountered by two respondents (R2 and 
R5). R2 explained that this problem originates from missing data identifiers in the 
syndicate data. R5 also claimed missing data identifiers as a key problem when mapping 
the syndicate data to the internal data. R2 and R5 indicated that they solved their 
problems by simply contacting their SDS and acquiring complementary data or new 
data sets. The problem remained in the categorization due to its multiple occurrences in 
literature and among practitioners. 

Problem 3.5 – Diverging time-stamps 
Respondents R2 and R5 had experienced problems with diverging time-stamps. 
According to R2, this problem rarely occurs, but when it arises, it causes major 
disturbance. The reason for the divergences was due to unsynchronized dates, since 
R2’s organization and its SDS have different periodical classifications. The supplier 
bases its time classification of the data on 13 periods a year, whereas R2 bases the data 
on weeks and months. To solve this problem, R2 manually transforms the timestamps of 
the syndicate data to the organization’s own system. Respondent 5 claimed that since 
they acquire the data on a monthly basis, all the data has the same timestamp. As a 
consequence, they may not drill-down and conduct analyses on week levels. The 
problem remained due to its multiple occurrences in literature and among practitioners. 

Problem 3.6 - Conflicting data from multiple sources 
The problem of conflicting data was only acknowledged by R2, who indicated that data 
packages from different SDSs sometimes overlap, causing integration problems. R2’s 
solution was to manually examine the data and decide which source to use. R1 also 
indicated that this could have been a problem, but they had established contracts with 
their SDS, assuring completely separate data sets. Although the problem was only 
expressed by R2, it remained in the categorization, since it is also discussed by Damato 
(1999) who states that integrating data from several SDSs is a major problem, due to the 
diversities of the data formats or structures. 

Problem 3.8 – Varying source content 
As indicated previously, this problem was added as a result of the interviews. R2 
indicated that sometimes the SDSs failed to notify them when they changed the 
structure or format of the data. Since the ETL-processes are designed to manage data in 
specific formats and predefined structures, problems arise. Although only expressed by 
one respondent and not previously identified in literature, the problem was added to the 
categorization, since it was deemed interesting enough for further elaboration in the 
forthcoming study with the SDSs (accounted for in the next section).  

Problem 4.5 – Using data that is biased 
The problem with biased syndicate data was only indicated by R3 and did not seem to 
be an actual problem. Instead, R3 explained that it was probably due to 
misunderstandings between them and their suppliers. Since the problem was only 
vaguely mentioned by one respondent, it was excluded from the categorization. 

Problem 4.6 – Trusting the data 
R2 and R4 expressed problems with trusting the data. Occasionally key measures were 
miscalculated (or misinterpreted), making the users hesitate to apply the data. However, 
both respondents strongly emphasized that trust is very much related to data quality. R2 
also indicated that trust is something that must be built, both with respect to the 
collaboration with a particular SDS and internally in trying to make the user trust the 
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data. This is also supported by Devlin (1997) stating that all external data must undergo 
an acceptance process before it may be fully exploited. In addition, also Strand et al. 
(2004b) and Zhu & Buchmann (2002) acknowledge the lack of trust as a possible 
problem, but they also point out that it is most likely to become a problem if the 
source/supplier of the data is unknown or not established in the market. The problem 
remained in the categorization due to its multiple occurrences in literature and among 
practitioners.  

Problem 4.7 – Contradicting data from multiple sources 
This problem was experienced by R2 and R5. R5 indicated that they experienced this 
problem when address data from several suppliers diverged. The problem was solved by 
assessing which of the SDSs was considered the most trustworthy. R2 claimed that it all 
comes down to whether you trust a supplier or not. R2 also indicated that they are 
increasingly working with the selection of the suppliers as a solution to the problem. 
The problem remained due to its multiple occurrences in literature and among 
practitioners. 

Problem 4.8 – Ignoring syndicate data for DW purposes 
This problem was only experienced by R5, who explained that they have contractual 
limitations with the suppliers, which disallows them to apply the data for whatever 
purpose they want. R5 also indicated that it is frustrating having the data and being able 
to see powerful analysis opportunities and not being allowed to explore them. As both 
literature and R5 emphasize the problem, it remained in the categorization.  

Problem 4.10 – The usage of the data may conflict with various ethical aspects 
None of the respondents had experienced this problem, or acknowledged that it could 
become a problem. In addition, since the problem is only vaguely expressed in Strand et 
al. (2004b), it was excluded from the categorization.  

In summary, Table 2 provides the updated categorization of industry-independent 
problems. 

Table 2. The updated categorization of industry-independent problems. (The problems are renumbered to 
maintain sequential numbering). 

PROBLEMS CATEGORIZATION Old nr. 
Id.1 Identifying new entrants 1.1 
Id.2 Overlapping suppliers' capabilities 1.2 
Id.3 Overlapping data or products/services 1.3 
Ac.1 Acquiring incomplete data sets 2.2 
Ac.2 Varying data source stability 2.3 
Ac.3 The syndicate data is expensive 2.4 
In.1 Demanding to design & maintain transformation processes 3.1 
In.2 Diverging data representations and structures 3.2 
In.3 Assuring data consistency 3.3 
In.4 Missing data identifiers 3.4 
In.5 Diverging time-stamps 3.5 
In.6 Conflicting data from multiple sources 3.6 
In.7 Hiding data quality issues in commercial ETL-tools 3.7 
In.8 Varying source content New 
Us.1 Misunderstanding the meaning of the syndicate data 4.1 
Us.2 Missing metadata 4.2 
Us.3 Lacking routines for data quality assurance 4.3 
Us.4 Making decisions on out-dated data 4.4 
Us.5 Trusting the data 4.6 
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Us.6 Contradicting data from multiple sources 4.7 
Us.7 Ignoring syndicate data for DW purposes 4.8 
Us.8 Restricting laws and regulations 4.9 

Conclusions and Future Work 

The results show that all participating organizations had experienced problems when 
incorporating syndicate data into DWs. In addition, the respondents gave very few 
concrete examples on how these problems may be avoided or solved. Often, solutions 
were manual and time-consuming work-arounds or focused on adapting to the 
suppliers’ standards. The absence of concrete solutions further stresses the need for 
developing a support that may assist organizations. In developing such a support, the 
updated categorization constitutes a firm foundation, since it indicates common 
problems that must be avoided or solved. In addition, to the best of our knowledge, this 
is the first time the problems related to syndicate data incorporation have been compiled 
and categorized. 

Furthermore, the participating organizations represented different industries and had 
been applying incorporation initiatives for several years. Still, only one new problem 
was identified during the interviews. Therefore, we argue that the updated 
categorization covers most of the syndicate data incorporation problems that 
organizations experience. 

Finally, the results of this work further emphasize that the syndicate data suppliers are 
an important stakeholder group, as an important collaborator for the user organizations, 
but also as the root to some of the problems. We will therefore undertake a study with 
these suppliers, aimed at characterizing the industry and contrasting the problems to the 
opinions and experiences of the suppliers. The results of such a study would balance the 
description of syndicate data incorporation problems from multiple, empirical 
perspectives. 
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Abstract 
In this paper we present the results from an interview study with syndicate data 
suppliers, with a particular focus on their data, services, and products aimed at data 
warehouses incorporation. The results describe, in detail, the business environment 
of the syndicate data suppliers, as well as the industry itself, with different types of 
suppliers collaborating and competing. The results show, for example, that the 
syndicate data suppliers are under a strong competition, they are densely 
interrelated and data refinement driven. The results also show that the suppliers 
anticipate that the incorporation of syndicate data into DWs will increase, but so 
will also the competition for customers. 

1. Introduction 

The research reported in this paper extends current knowledge concerning syndicate 
data incorporation into data warehouses (DWs). For clarification, a DW is a: “subject-
oriented, integrated, non-volatile, and time variant collection of data in support of 
management’s decisions” ([4], p.33). It does so by employing an interview study 
towards Swedish syndicate data suppliers (SDSs), aimed at identifying, in general, 
important characteristics of the industry and also to outline the business environment of 
these suppliers. The paper gives three main results. Firstly, it describes the business 
environment of the SDSs, with respect to influencing actors and their 
collaboration/competition with each other and with the SDSs. Secondly, it describes the 
SDS industry, by outlining one general type of SDS and two subtypes of specialized 
SDSs. In addition, the collaborations and competitions between these different types of 
suppliers are also outlined and described. Finally, it gives a set of characteristics 
describing the SDSs.  

The results are important for several reasons, firstly, they account for a large 
proportion of literature actually describing the SDS industry. Current literature only 
addresses the existence of such organizations in very fragmented ways. For example, 
Kimball [6], Damato [1], and Oglesby [7] claim that these organizations deliver data for 
DW incorporation, but do not give any details. Secondly, these details are important for 
understanding the supplier-consumer constellation of syndicate data incorporation. As 
for now, only the consumer side has been covered in literature (e.g. [1], [7], [8], [9]). 
Understanding the supplier side is very important, as it contextualizes the problems 
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given in [10] and the suppliers may also contribute in solving these problems, as the 
user organizations7 incorporate most of their external data from SDSs [8].  

The results show that the SDSs are e.g. under a strong competition, they are densely 
interrelated, and they are very data quality aware. In addition, the results also show that 
the suppliers anticipate an increased incorporation of syndicate data into DWs and 
therefore spend a lot of resources developing services for such data incorporation. 

The paper is structured as follows: Section 2 briefly describes some related work. In 
Section 3, the research approach is described and motivated. Section 4 presents the 
analysis and the results of the interview study. Finally, Section 5 concludes the paper 
and gives directions for future work. 

2. Related Work 

Kimball [6] gives the first instances of the concepts syndicate data and SDSs. However, 
he does not define syndicate data. Therefore, we have adopted the following definition 
from Devlin ([10], p.2): “Business data (and its associated metadata) purchased from 
an organization specialized in collecting, compiling, and selling data, targeted towards 
the strategic and/or the tactical decision making processes of the incorporating 
organization”.   

Furthermore, the process of external data incorporation comprises the following four 
activities; 1) identification, 2) acquisition, 3) integration, and 4) usage [9]. From now 
on, this process will be referred to as the external data incorporation process (EDIP). 
Briefly, the activities are: Identification – the activity of finding and evaluating 
available sources to acquire external data from, Acquisition – the activity of acquiring 
the data into the own organization. Integration – the activity of data integration and 
storing the data into the DW. Usage – the activity of mapping and conceptually 
interpreting the data. (For a more detailed description of the process activities we refer 
to Strand and Wangler, [9]).  

The activities are not unique for syndicate or even external data. The same activities 
in general data warehouse development processes (e.g. [2], [3], and [1]). Still, the 
process of incorporating syndicate data differs from the process of incorporating 
internal data in two ways: 1) the data is acquired from outside the organizations and 
thereby crosses organizational boundaries, which may cause other types of problems 
than those experienced with internal data [9] and 2) syndicate data is bought from 
special suppliers and therefore have a monetary cost associated with it [5]. 

3. Research Approach 

The research approach taken in this work was to conduct in-depth interviews with a 
number of Swedish SDSs. The reason for conducting a qualitative rather than a 
quantitative study is that the field is rather unexplored and that we, hence, wanted to 
acquire deep knowledge from a fair amount of the rather few strict SDSs that exist in 
Sweden. The sampling of the respondents was based upon the instantiated examples of 

                                                 
7 For the rest of this paper, user organization and consumer will be used interchangeably to denote an 

organization that buys syndicate data from one or several SDSs. 
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SDSs identified during previous studies towards consumer organizations and DW 
consultants (accounted for in e.g. Strand et al. [8] and Strand et al.[10]).  

The sample covered 10 respondents working for 8 different data suppliers. The 
respondents are presented in Table 1. Due to the strong competition and relationships 
between the SDSs, all respondents wanted to stay anonymous. Therefore, they will only 
be presented according to position and company. In addition, as indicated in Table 1, 
Company B was covered by two respondents due to their broad coverage of different 
databases and services. In addition, in one of the interviews, two respondents were 
participating. Their answers were separated in the transcripts and they will be referred to 
as 8A and 8B, respectively.  

Table 1. The respondents presented 

Resp. Company Position
1  A Sales manager 
2  B Product manager 
3  B Information specialist 
4 C Product manager 
5 D Manager 
6 E Product manager 
7 F Market manager 

8A/8B G Product- /Production manager 
9 H Business developer 

The interview questions were structured according to the four activities of the EDIP, 
but follow-up questions were also asked in order to e.g. acquire illustrative examples or 
if important details were left out. Therefore, the interview study is to be considered as 
semi-structured [11]. The interviews were conducted via telephone and the interviews 
were taped and transcribed. The interview lasted in an average of 90 minutes and the 
transcripts of the interviews ranged from 3560 to 7334 words (5356 words in average). 
The transcripts were then returned to the respondents for validation, allowing them to, 
for example, correct misunderstandings or complement their answers. When the 
transcripts had been validated, they were included in the analysis. 

4. Analyzing the Syndicate Data Suppliers 

In this section, we analyze the response from the interviews and present the results of 
the analysis. We do that in two subsections, starting out from a holistic perspective and 
describe the business environment which the SDSs are conducting business in. 
Thereafter, we describe the industry of SDSs, with respect to different types of 
competition and collaboration. 

4.1 Scrutinizing the business environment 

In this subsection, we analyze and present the business environment of the SDSs, with 
respect to actors in the environment, the relationships between the SDSs and these 
actors, and relationships between the actors (Fig. 1).  
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First of all, the analysis shows that the SDSs have three main suppliers of data. 
Firstly, they acquire data from Governmental agencies. The data from these agencies 
may be either bought or freely acquired base on different laws. These agencies deliver a 
vast variety of data, e.g. address data, annual economical reports, population statistics, 
economical statistics for industries, and organizational boards. Secondly, the SDSs 
acquire e.g. address information and industry averages from Bi-product data suppliers, 
which are organizations conducting a business that generates a lot of data that may be 
interesting for others [8]. Finally, they buy data, e.g. address information and 
economical statistics from user organizations. 

Naturally, the SDSs also sell data to other organizations and the largest proportion of 
their customers is the user organizations. However, one respondent also indicated that 
they sell verified and quality assured data back to a governmental agency. As this 
relationship was only vaguely expressed by one respondent, it was depicted by a dotted 
line in Fig. 1.  

Furthermore, beside these obvious actors, there are other actors influencing the SDSs. 
At a bottom line, most of the suppliers’ relationships with other actors originate in the 
strong competition between the SDSs. (for a detailed description of the competition see 
Subsection 4.2). However, all respondents stated that due to the strong competition, they 
must exercise a strong push towards the consumers and to perform this supplier-push, 
every supplier had internal resources or bought outsourced capacities for conducting 
sales initiatives towards prospects or established. These outsourced capabilities are 
acquired from organizations specialized in marketing and sales, which are one of the 
actors in the market. In addition, the data suppliers also collaborate with DW 
consultants (which may be either or both hardware vendors and software vendors) for 
identifying prospects. In short, these vendors contribute with contacts or recommend 
consumers specific SDSs.  

Another important competition issue, addressed by all respondents, was to deliver 
data of a very high quality. In order to achieve and sustain a high data quality, all 
respondents conduct internal data quality verification. In addition, a few of the 
respondents claimed that they cooperate with other specialized organizations that 
conduct data quality verification for them. As these organizations were only briefly 
touched upon in the interviews, and no formal labelling of them was given, we denote 
them as data quality verifiers.  

Furthermore, all respondents claimed that they constantly strive towards establishing 
novel services or acquiring novel data, although the latter seems to be a rather difficult 
task. However, the analysis shows that the SDSs are under a strong legislation, 
performed by regulatory boards. Such boards regulate which data the SDSs may 
acquire, how they may combine and refine it, and in which formats it may be sold. 

Finally, in Fig. 1 we conclude this subsection by graphically showing the actors in the 
syndicate data incorporation domain and their relationships, in terms of e.g. suppliers, 
customers, regulators, collaborators, and competitors. One should be aware that an 
organization may take more than one actor role. For example, an organization may be a 
bi-product data supplier, selling data to the SDSs and at the same time incorporate other 
syndicate from the SDSs.  
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Fig. 1. The domain of syndicate data incorporation, covering the SDSs and their business 
relationships to other actors, as well as business relationships between the other actors. Dotted 
lines indicate relationships that have been only vaguely expressed during the interviews, 
whereas solid lines express relationships that have been indicated by a majority of the 
suppliers. 

4.2 Scrutinizing the syndicate data supplier industry 

The SDSs may be categorized from several different perspectives. First of all, they may 
be categorized according to the coverage of the data they sell. From this perspective, 
they may be categorized as follows: SDSs covering economical data and SDSs covering 
demographic data. Still, one must be aware that this is only a broad categorization and 
that many suppliers are covering both.  

Secondly, the SDSs may be categorized according to their position within the 
industry. The analysis gives at hand that there are two subtypes, besides the generic type 
of SDS. Firstly, there are suppliers in a monopoly situation, commissioned by the 
government to maintain and provide certain data or services. As they are in a monopoly 
situation, regulated by the government, they naturally benefit from that. Still, a 
monopoly is not only a beneficial situation. As they are under a commission, they are 
also regulated with respect to which data they are allowed to store and how they may 
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package the data with respect to e.g. refinements. Therefore, they may not respond to 
novel customer needs as fast as the general SDSs may, as they first have to negotiate 
with the board of the commission before introducing novel data or products. Secondly, 
the other subtype is SDSs retailing other suppliers’ data or services. The retailers sell 
their own data and services, as well as other SDSs’ data and services in a portal 
solution, allowing customers to combine different data and services from different 
suppliers.  

In addition, the analysis also shows that the suppliers sell data or services according 
to three broad categories. Firstly, they sell data on a detailed level covering individual 
private persons or organizations, e.g. address information, payment complaints, 
incomes, and credit ratings. Secondly, the SDSs sell models for different types of 
valuations or estimations, e.g. credit ratings, scoring models, and prospect identification. 
Thirdly, the data suppliers sell aggregated data, e.g. key measures of annual reports for a 
particular industry or for a region or for different types of organizations. 

Furthermore, the analysis, as indicated in Subsection 4.1, that the SDSs is under a 
strong competition, competing for the same customers. The strong competition also 
influences the pricing of the data and most suppliers claimed that the pricing of the 
external data is under a strong pressure. For example, Respondent 5 states that: “the 
competition is very hard […] and the price for the raw data is fast approaching the 
marginal cost”. A majority of the respondents further claim that the industry will be 
exposed to an even stronger competition in the future, as they notice an increased 
interest for selling syndicate data, both from novel SDS entrants and other types of 
organizations. For example, the governmental agencies, which are suppliers of data to 
the SDSs, also sell their data directly to the user organizations. Most respondents also 
claimed that data sales or services with a specific focus on integrated solutions, for e.g. 
DW incorporation, will increase in the future and is turning out to become one of the 
few application areas that are still expanding and where there will be market-shares to 
acquire. To exemplify, Respondent 4 claims: “We notice an increase demand for data 
deliveries that are not in the shape of traditional report, but are integrated towards 
different types of solutions, such as DWs and I would like to say that these data 
integrating solutions is an area that is constantly growing and will continue to grow”. 

In order to deal with the increasing competition, the suppliers strive towards finding 
novel ways of sharpening their competitive edge. First of all, in order to develop better 
and more complete services for their customers, they collaborate in various ways; e.g. 
by combing data from a supplier specialized at selling economical data with data from a 
supplier specialized at selling demographic data. Secondly, they sell data to each other, 
in order to acquire more complete data sets or in order to acquire data that would 
complement the data they already maintain and sell. Thirdly, they are also trying to 
adapt to new technological innovations in order to facilitate data acquisitions and 
transformations. To give an example, XML is granted a lot of interest by a majority of 
the suppliers and is considered as the next major trend within the industry, due to its 
abilities to facilitate automatic data extraction, refinement, and distribution.  

Finally, in Fig. 2 we show the complexity of the industry with different types of 
SDSs, which are collaborating and competing. For example, by selling/buying data 
to/from each other, collaborating on different services, and retailing each other products. 
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Fig. 2. Illustrating the collaborations and competitions within the industry of SDSs, including a 
generic type of SDSs, denoted by S and two sub-types of suppliers: suppliers in a monopoly 
situation, denoted by a M and suppliers retailing other SDSs data or services, denoted by a R.  

5. Conclusions and Future Work 

Our study of the SDSs, with its particular focus on data and services aimed at DW 
incorporation, reveals the following important findings, which may be used to 
characterize the SDSs and their industry: 

 The SDSs are under a strong competition: they are exposed for a strong competition, 
both within the industry and from other actors in the domain. All respondents 
claimed that they are under a strong competition (of course the SDS in a monopoly 
situation had a diverging opinion) and that the competition do not only comes from 
other SDSs, but also from the governmental agencies, selling their data directly to the 
consumers, and not via the SDSs. 

 The SDSs are densely interrelated: they are collaborating with a lot of different 
actors, including e.g. other SDSs, outsourced sales and marketing companies, and 
DW consultants. The collaboration also seems to increase, since the SDSs constantly 
strive towards finding novel ways of increasing their sales amounts. This is utmost 
important for them, since the pricing of the data caters for low margins to make 
profit on. 

 The SDSs are very data quality aware: data quality is a prerequisite for being able to 
survive on the market and therefore the SDSs spend a lot of resources verifying the 
quality of the data they acquire and sell. The manual data quality controls are very 
costly, but most SDSs stated that it is a cost that must be taken, for being able to 
assure the consumers a high data quality. 

 The SDSs are under a strong legislation: the SDSs are under a strong pressure from 
different regulatory boards, which state laws and regulations that must be followed 
and thereby hinder the SDSs from, for example, acquire certain data or combining 
certain data into novel services. Thereby, it becomes hard for the SDSs to develop 
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novel services, which forces them to compete with other means, such as support 
offered, data quality, and project collaborations.  

 The SDSs are data refinement driven: As indicated above, the SDSs have problems 
to develop novel services, since the laws regulating them delimit which types of 
services they may develop and sell. Therefore, in order to survive and sustain 
competitive edge, the suppliers are spending a lot of resources on refining already 
integrated data and packaging it in different services.  

In addition, many of the problems encountered by the SDSs are also experience by 
user organizations, e.g. contradicting data, acquiring out-dated data, and legislating laws 
and regulations [10]. Therefore, one may claim that the problems are somewhat generic 
for all types of organizations taking a user role in the value chain of syndicate data 
incorporation. However, to collect further evidence for being able to verify how generic 
the problems are, it would also be interesting to conduct a study towards the 
governmental agencies or the user organizations, as they share the duality of the SDSs, 
that is, being both suppliers and consumers of syndicate data.  

Finally, as indicated in the analysis, the SDSs anticipate that the incorporation of 
syndicate data into DWs will increase, as organizations are maturing and starting to 
understand the benefits of such incorporation. Still, user organizations experience many 
incorporation problems and therefore they need a hands-on support for being able to 
fully exploit the potential of syndicate data incorporated into DWs [9]. 
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Abstract. 
The research reported in this paper extends current knowledge of syndicate data 
incorporation into data warehouses (DWs). It does so by employing an interview 
study towards syndicate data suppliers (SDSs). The results describe, in detail, a 
generic work process, with related problems, for how the SDSs work with the 
data. In addition, the paper also relates the actors that regulate or collaborate with 
the SDSs, to the process activities. The results show that the SDSs encounter 
problems like transcending data errors, non-interoperating systems, and a non-
tailoring attitude among their sources.  

Keywords: Data Warehousing, Syndicate data, Syndicate data supplier  

1. Introduction 

In this paper we present the results from an interview study targeted towards syndicate 
data suppliers (SDSs), with a particular focus on data or services aimed at DW 
incorporation. For clarification, a DW is a: “subject-oriented, integrated, non-volatile, 
and time variant collection of data in support of management’s decisions” ([4], p.33). 
The paper gives three different results. Firstly, it describes a generic work process on 
how the SDSs work with their data identification, acquisition, integration and product 
development, and how they sell and distribute their data. Secondly, it outlines problems 
the SDSs encounter during this work process. Finally, the paper also relates important 
actors in the business environment of the SDSs to the process activities. 

The results are important for several reasons. Firstly, these details are important for 
understanding the supplier-consumer constellation of syndicate data incorporation, as 
the user organizations8 incorporate most of their external data from the SDSs [8]. 
Secondly, the results extend current body of knowledge on how the SDSs work, who 
they collaborate with, and which problems they encounter. The extended body of 
knowledge is important, for being able to understand syndicate data incorporation into 
DWs and for being able to contextualize the support needed by the consumer 
organizations [9]. Current literature only addresses the existence of such organizations 
in very fragmented ways without going into any details e.g. [6], [1], [7] claim that these 

                                                 
8 For the rest of this paper, user organization and consumer will be used interchangeably to denote an organization 

that buys syndicate data from one or several SDSs. 
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organizations deliver data for DW incorporation, but do not give any details on e.g. how 
they work and which problems they experience.  

2. Background 

Kimball [6] gives the first instances of the concepts syndicate data and SDSs. 
Unfortunately, he does not define syndicate data. Therefore, we have adopted the 
following definition: “Business data (and its associated metadata) purchased from an 
organization specialized in collecting, compiling, and selling data, targeted towards the 
strategic and/or the tactical decision making processes of the incorporating 
organization” ([11], p.2).  

Furthermore, the consumers process of incorporating external data comprises the 
following four activities; 1) identification, 2) acquisition, 3) integration, and 4) usage 
[9]. From now on, this process will be referred to as the external data incorporation 
process (EDIP). Briefly, the activities are: Identification – the activity of finding and 
evaluating available sources to acquire external data from, Acquisition – the activity of 
acquiring the data into the own organization. Integration – the activity of data 
integration and storing the data into the DW. Usage – the activity of mapping and 
conceptually interpreting the data. (For a more detailed description of the process 
activities we refer to Strand and Wangler, [9]). The activities are not unique for 
syndicate or even external data. The same activities are found in general data warehouse 
development processes (e.g. [2], [3], and [1]). Still, the process of incorporating 
syndicate data differs from the process of incorporating internal data in two ways: 1) the 
data is acquired from outside the organizations and 2) syndicate data is bought from 
special SDSs and therefore have a monetary cost associated with it [5]. 

3. Research Approach 

The research approach of this work is to conduct an interview study towards SDSs. The 
interview questions were structured according to the four activities of the EDIP and 
follow-up questions were asked in order to e.g. acquire illustrative examples or if 
important details were left out. Thereby, the interview study is to be considered as semi-
structured [10]. The interviews were conducted via telephone and the interviews were 
taped and transcribed. The interview lasted in an average of 90 minutes and the 
transcripts of the interviews ranged from 3560 to 7334 words (5356 words in average). 
The transcripts were then returned to the respondents for validation, allowing them to, 
for example, correct misunderstandings or complement their answers. When the 
transcripts had been validated, they were included in the analysis. Furthermore, the 
interview study covered 10 respondents working for 8 different SDSs.  

4. Analysis and Results 

First of all, the analysis shows that the work process of the SDSs comprises the 
following four activities: identifying novel data services, acquiring data from data 
sources, integrating data and develop services, and selling and delivering data. As may 
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be found, the SDSs work process is very alike the consumers EDIP, although the SDSs 
sell the data in their turn and therefore their process has a selling and delivering activity 
instead of the consumers usage activity. Below, the process activities of the SDSs’ work 
process will be elaborated upon in detail.  

Identifying novel data sources 
The analysis shows that the SDSs have three major influences for identifying data 
sources: their own search initiatives, influences from the user organizations, and data or 
services offered by their competitors. A majority of the SDSs claim that they are very 
mature in their search routines, making the amount of unexplored, available data very 
small. The lack of new, unexplored data sources was also considered as the main 
problem with respect to the identification of data sources. The SDSs further claimed that 
you very rarely find new data that may result in a new product or service and therefore 
they spend a lot of resources on trying to redevelop and refine already existing services 
or products. 

Acquiring data from data sources 
The SDSs have three main types of actors, from which they buy their data i.e. bi-
product data suppliers, governmental agencies, and user organizations. In addition, the 
SDSs also buy data from other SDSs, both generic suppliers and suppliers in a 
monopoly situation. The analysis also shows that the sales of data between SDSs and 
data acquisition from user organizations and bi-product data suppliers is conducted 
without any problems, whereas a majority of the respondents claim that they encounter 
problems when buying or acquiring data from the governmental agencies. In detail, the 
SDSs experience the following problems: 1) Delimiting file types – some agencies 
deliver data from legacy systems, via file types that are legacy types and not supported 
by the SDSs’ systems, 2) Bridging systems problems – some of the SDSs claim that it is 
normally problematic to establish a communication with the agencies’ systems, 
resulting in ad-hoc or home-made solutions, and 3) Non-tailoring attitude – some of the 
SDSs claim that the agencies are restricted on what data they deliver and they do not 
tailor the content of the data.  

Integrating data and developing services 
The analysis shows that all respondents accounts for a high data quality awareness and 
claim that it is a prerequisites for being able to compete. Most SDSs also conducted 
tool-based data verifications, e.g. verifying that every record identifier had a 
corresponding record or that the data sets are complete. A majority of the SDSs also 
conducted manual data verifications, e.g. contacting organizations if important data are 
missing and verified e.g. delivery addresses or board members. Furthermore, a few 
SDSs also indicated that they procure external support, from data quality verifiers to 
verify the quality of the data. In addition, most respondents pinpointed the importance 
of refining and adding a value to the data they sell. Therefore, the SDSs constantly 
strive towards developing new services, based upon different refinements, which may 
contribute to the customers. The analysis also shows two common approaches for 
developing these services. Firstly, the consultants identify new data or combinations of 
data that have not previously been exploited, but which may have a contribution to the 
user organizations. Based upon this new data or combinations, they develop services 
which they try to sell to their customer. Secondly, the SDSs receive requests from user 
organizations, for data or services which they may not deliver. Based upon these needs, 
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they try to develop services and extend them with further beneficial features or data, in 
order to increase the support offered to the user organizations.  

Our analysis also shows that the SDSs encounter problems related to data integration 
and service development. Some of the respondents mentioned that they encounter data 
problems which originate from the governmental agencies, as these agencies have 
problems with their data quality controls and that they are rather varying in their 
maturity and carefulness regarding how they conduct their quality controls, how reliable 
their systems are, and the coverage degree of their data. In detail, the SDSs indicated the 
following problems, caused by the governmental agencies: 1) Contradictory data – the 
agencies may send data starting and terminating a business in the same delivery, making 
it impossible for the SDSs to know if the company is up and running or not. 2) 
Incomplete data sets – identifiers or important data may be missing and is 
complemented in the next delivery. 3) Outdated data – the data delivered by the agency 
may be older than the last update on the SDSs side, making them change e.g. an updated 
address back to its old, outdated value. 4) Inaccurate data – the name of a city or a 
product may be misspelled in the data acquired from the agencies. However, the SDSs 
also indicated the following problems, which are not considered as originating from the 
governmental agencies: 5) Data quality verifications of soft data – the spelling of names 
is merely impossible to control for the SDSs in an automatic manner. Instead they have 
to allocate a lot of resources to manually solve these data quality problems by 
contacting every single instance in the data set and verify the exact spelling of e.g. a 
surname. 6) Legislating laws and regulations – the SDSs are under a strong legislation 
and they have to be very careful when integrating data or when developing new data 
and services, so that they do not violate any laws or regulations.  

Selling and delivering data 
Most SDSs had internal resources for identifying prospects and selling data or services. 
However, a few SDSs also outsourced these initiatives to organizations specialized in 
marketing and sales. In addition, the analysis shows that the SDSs also collaborate with 
DW consultants for identifying prospect and establish business relations. If analyzing 
the collaboration with hardware vendors, two types of collaboration appear. Firstly, the 
SDSs and the hardware vendors collaborate in DW projects, in which the SDSs are 
taking an active part and populates the customers’ DWs with combinations of internal 
and syndicate data. Secondly, many hardware vendors have informal collaborations 
with SDSs, suggesting a specific SDS for their customer organization. With respect to 
the software vendors, the analysis shows on a formal collaboration. A few respondents 
indicated that they cooperate, or planned to collaborate, with software SDSs on special 
certificates. The underlying idea was that the SDSs and the software SDSs agree upon 
different representations of data and thereafter certifies these representations, meaning 
that a user organization following the certificate, i.e. procure the software from the 
particular vendor and the data from the particular SDSs, do not have to transform the 
syndicate data being incorporated. Thereby, the user organizations drastically reduce the 
resource they have to spend on data transformations and integration. A majority of the 
SDSs apply a traditional approach of data delivery, i.e. the SDSs distribute the data to 
the user organizations, which cater for the integration efforts. However, in order to 
alleviate the data distribution and transformation problems for the user organizations, 
some of the SDSs have taken another approach, by receiving the data from the user 
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organizations and integrate and refine it on the SDS side, before returning it back to the 
user organization.  

Furthermore, the SDSs also sell their data and services via other SDSs, acting as 
retailers. Only a few problems arose in relation to this activity and they only relate to 
data distribution. 1) Undertaking too large projects – a few respondents claimed that 
these projects tend to be rather large and are undertaken during a long time-period, 
which occasionally may have the effect that the user organizations do not have the 
strength to go through the whole project and therefore terminates the project before 
completion. 2) Non-interoperating systems – a few respondents claimed that 
interoperability between the systems could cause problems, but also that these problems 
normally were solved rather easily.  

 
Fig. 1. A generic work process of syndicate data suppliers, comprising data identification, data 

acquisition, data integration and service development, and data sales and delivery. 

In summary, Fig. 1 shows the different activities of a generic work process, describing 
how the SDSs work with the data. Arrows indicate the particular activities in which 
other actors in the domain influences the work of the SDSs. Dotted arrows shows 
relationships which are initiated and may be terminated by the SDSs whereas the solid 
arrow shows an external influence which the data SDSs must follow and respond to.  

5. Discussion and Future Work 

Many of the problems encountered by the SDSs are also experience by user 
organizations, e.g. contradicting data, acquiring out-dated data, and legislating laws and 
regulations [11]. Therefore, one may claim that the problems are somewhat generic for 
all types of organizations taking a user role in the value chain of syndicate data 
incorporation. However, to collect further evidence for being able to verify how generic 
the problems are, it would also be interesting to conduct a study towards the 
governmental agencies, as they share the duality of the SDSs, i.e. being both suppliers 
and consumers of syndicate data.  
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Finally, as indicated in the analysis, the SDSs anticipate that the incorporation of 
syndicate data into DWs will increase, as organizations are maturing and starting to 
understand the benefits of such incorporation. Still, user organizations experience many 
incorporation problems and therefore they need a hands-on support for being able to 
fully exploit the potential of syndicate data incorporated into DWs [9]. 
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Abstract 
The research reported in this paper extends current knowledge of problems related 
to syndicate data incorporation into data warehouses (DWs). It does so by 
employing an interview study towards syndicate data suppliers (SDSs). The result 
gives a contextualization of syndicate data incorporation problems, from a supplier 
perspective, by contrasting the problems experienced by user organizations. The 
results show that the user organizations and the syndicate data suppliers have 
unresolved interoperability issues. Specifically with respect to the business and 
knowledge layers, whereas the interoperation on the ICT-systems layer seems to 
been prioritized and therefore achieved a higher degree of interoperability.  

Keywords. Data Warehousing, Syndicate data, Syndicate data supplier  

1. Introduction 

Organizations have problems with their initiatives on incorporating syndicate data into 
data warehouses (DWs) and therefore, they are not able to fully exploit the potential 
thereof (Strand et al., 2003 and Strand and Wangler, 2004). For clarification, a DW is a: 
“subject-oriented, integrated, non-volatile, and time variant collection of data in 
support of management’s decisions” (Inmon, 1996, p.33). From a user organization 
perspective, these problems have been categorized and verified, whereas the supplier 
side of the problem, i.e. how they interoperate with the user organizations, and tensions 
between the suppliers and the consumers9, is unexplored (Strand et al., 2005). The 
syndicate data supplier (SDS) perspective is important, as the user organizations 
incorporate most of their external data from these specialized data suppliers (e.g. Strand 
et al., 2003). Therefore, we present the results of an interview study towards SDSs, 
partly aimed at contrasting the enhanced list of syndicate data incorporation problems 
experienced by user organizations (Strand et al., 2005), with the viewpoints, 
experiences, and work routines of the SDSs. 

Contrasting the problems experienced by the consumers, from a SDS perspective, is 
important for at least three reasons. Firstly, it allows for an evaluation of the 
interoperability between the user organizations and the SDSs. Syndicate data 
incorporation is a multi-facetted undertaking, covering organizational as well as 
technological aspects and therefore such an interoperability evaluation may cover all 

                                                 
9 For the rest of this paper, user organization and consumer will be used interchangeably to denote an organization 

that buys syndicate data from one or several SDSs. 
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three layers given by Chen and Doumeingts (2003): the business layer, the knowledge 
layer, and the ICT systems layer. Secondly, it extends the current body of knowledge of 
syndicate data incorporation into DWs, by describing tensions and collaborations 
between the consumers and the SDSs. Thirdly, it contributes with important details 
when developing a hands-on support for organizations incorporating syndicate data into 
their DWs (as suggested by Strand and Wangler, 2004), by including details on e.g. how 
they establish business relationships with their customers and to what degree the SDSs 
allow the user organizations to tailor the syndicate data.  

In articulating our findings, we identify a number of important collaborations and 
tensions between the consumers and the SDSs, indicating that the two parties are rather 
mature in their interoperability on the ICT-systems layer, whereas more attention should 
be given the interoperability on both the business- and knowledge layers.  

The rest of the paper is organized as follows: Section 2 describes briefly some related 
work. In Section 3, the research method is described and motivated. Section 4 presents 
the analysis of the interview study. Section 5 gives the results of the paper. In Section 6, 
we summarize the paper and outline future work. 

2. Related Work 

Kimball (1996) gives the first instances of the concepts syndicate data and SDSs. 
However, he does not define syndicate data. Therefore, we have adopted the following 
definition from Strand et al. (2005): “Business data (and its associated metadata) 
purchased from an organization specialized in collecting, compiling, and selling data, 
targeted towards the strategic and/or the tactical decision making processes of the 
incorporating organization”.  

Furthermore the syndicate data incorporation problems, experienced by the user 
organizations, are given in Table 1. The problems are categorized according to the 
activities of the external data incorporation process, i.e. identification, acquisition, 
integration, and usage. (For a more detailed description of the process activities we refer 
to Strand and Wangler, 2004). These activities are not unique for syndicate or even 
external data (external data is a more general concept, including syndicate data as a 
subtype, due to its acquisition from specialized data suppliers. Other external data may 
be acquired from e.g. industry organizations or business partners (Strand et al., 2003)). 
On the contrary, they may be considered as rather generic, since they are also included 
in most data warehouse development processes, regardless of whether the data has an 
internal or external source (e.g. Inmon, 1996; Hammer, 1997; Hessinger, 1997; and 
Damato, 1999). Still, the process of including syndicate data (or external data) differs 
from the process of incorporating internal data in two ways: 1) the data is acquired from 
outside the organizations and thereby crosses organizational boundaries, which may 
cause other types of problems than those experienced with internal data (Oglesby, 1999, 
Strand and Wangler, 2004) and 2) syndicate data is bought from special suppliers and 
therefore have a monetary cost associated (Kelly, 1996, Kimball, 1996). 

Table 1. The enhanced list of syndicate data incorporation problems (adopted from Strand et 
al., 2005). 

Identification problems 
Id.1 – Identifying new entrants 

 156



 

Id.2 – Overlapping suppliers’ capabilities 
Id.3 – Overlapping data or products/services 

Acquisition problems 
Ac. 1 – Acquiring incomplete data sets 
Ac.2 – Varying data source stability 
Ac.3 - The syndicate data is expensive 

Integration problems 
In.1 – Demanding to design and maintain transformation processes 
In.2 – Diverging data representations and structures 
In.3 – Assuring data consistency 
In.4 – Missing data identifiers 
In.5 – Diverging time-stamps 
In.6 – Conflicting data from multiple sources 
In.7 – Hiding data quality issues in commercial ETL-tools 
In.8 – Varying source content 

Usage problems 
Us.1 – Misunderstanding the meaning of data 
Us.2 – Missing metadata 
Us.3 – Lacking routines for data quality assurance 
Us.4 – Making decisions on outdated data 
Us.5 – Trusting the data 
Us.6 – Contradicting data from multiple sources 
Us.7 – Ignoring syndicate data for DW purposes 
Us.8 – Restricting laws and regulations 

3. Research Approach 

The research approach of this work is to conduct an interview study towards SDSs. The 
interview study partly focused on contrasting the syndicate data incorporation problems 
in Table 1, towards the SDSs’ perspectives, experiences, and work-routines. For being 
able to contrast the answers from the suppliers, with these problems, the interview 
questions were constructed from an opposite perspective with respect to the problems. 
For example, one of the problems given in Table 1 is that organisations find it 
demanding to design and maintain transformation processes Problem – In.1. As a 
consequence, the question stated towards the SDSs was: to what degree do you allow 
your customers to tailor the data so that it fits with their own needs? (question 
translated from Swedish). In addition, follow-up questions were also stated, when the 
respondents answered the questions too generally or in an avoiding manner, or to 
broaden the material and acquire illustrative examples. Therefore the interviews may be 
considered as semi-structured (Williamson, 2002). 

The interview study included 9 interviews covering 8 different SDSs. Due to the strong 
competition and strong relation between different companies, all respondents wanted to 
stay anonymous and they will only be denoted as Respondent 1-9. In addition, as all 
companies sell data for many different purposes, the respondents have answered the 
questions with respect to specific data or services/products targeted towards DW 
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incorporation. Furthermore, Company B was covered by two respondents due to their 
broad coverage of different databases and services. In addition, in one of the interviews, 
two respondents were participating. There answers were therefore separated in the 
transcript and they are denoted as 8A and 8B, respectively. The interviews were 
conducted via telephone and the interviews were taped and transcribed. The interview 
lasted in an average of 90 minutes and the transcripts of the interviews ranged from 
3560 to 7334 words (5356 words in average). The transcripts were then returned to the 
respondents for validation, allowing them to, for example, correct misunderstandings or 
complement their answers. When the transcripts had been validated, they were included 
in the analysis. 

4. Contrasting Problems Experienced by User Organizations 

In this section, we contrast the problems in Table 1 with the viewpoints, experiences, 
and work-routines of the SDSs. Some of the problems were impossible to respond to by 
individual suppliers, e.g. Problem 3.6 – Conflicting data from multiple sources. (All 
questions and quotations are translated from Swedish). Instead, these problems have 
been contrasted with the authors summarized understand of the particular topic, based 
on the statements of all or some respondents. 

4.1 Contrasting the identification problems  

Id.1 – Identifying new entrants 
All respondents claimed that the industry is under a strong competition, even though a 
few suppliers are benefiting from a monopoly situation. All respondents also stated that 
due to the strong competition, they exercise a strong supplier-push towards the 
consumers. Every supplier had internal resources or bought outsourced capacities for 
conducting sales initiatives towards prospects or established customers.  

Id.2 – Overlapping suppliers’ capabilities 
The analysis of the suppliers’ data, products or services shows that many suppliers are 
capable of delivering approximately the same data and services. As a consequence, a 
majority of the suppliers indicated that they naturally compete with data and services 
offered, but equally much with other, competitive means, like e.g. availability, degree of 
refinement, and support. Above all, a majority of the respondents claimed that the 
refinement aspect, i.e. the intelligent combination of the customers’ internal data and 
novel, relevant syndicate data added by the suppliers, was considered as the main 
competitive edge for the suppliers.  

Id.3 – Overlapping data or products/services 
The analysis shows that most of the suppliers strived towards offering different 
standardized sets or packages of data, of which the user organizations must select one or 
several for procurement. Normally, the data sets or packages are overlapping and the 
different sets are arranged according to the amount of data contained. As a consequence, 
the consumers sometimes are forced to procure a more expensive and extensive data set, 
with respect to content, for being able to acquire a specific parameter or attribute. 
However, a majority of the suppliers also claimed that they allow a high degree of 
tailoring of the data, since the customers have such varying demands. To illustrate, 
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Respondent 6 gave the following statement: “We try to have standardized solutions, but 
it has been shown that our customers have very varying demands, so for being able to 
compete, flexibility is a key-word. Therefore, we try to build a generic platform that 
allows flexibility towards each and every customer”.  

4.2 Contrasting the acquisition problems 

Ac. 1 – Acquiring incomplete data sets 
The analysis shows that all respondents accounted for a high data quality awareness and 
claim that it is a prerequisites for being able to survive at the market, because “without a 
high quality of the data, you are out of the market” (Respondent 8b). Most suppliers 
also conducted tool-based automatic data verifications, e.g. verifying that every record 
identifier had a corresponding record or that the data sets are complete and a majority 
also conducted manual data verifications, e.g. contacting organizations if important data 
are missing.  

Ac.2 – Varying data source stability 
The analysis shows that the root of this problem is handled very differently by the 
suppliers. Some of the respondents acquired the internal data from their customer, 
refined it, and sent it back via FTP to the customers. With this approach, the problems 
should not appear, as the user organizations are not the active part going in and 
downloading data from e.g. a web-hotel or a FTP-mailbox. A majority of the suppliers 
also applied alternative distributed techniques, like CDs/DVDs or e-mail attachments, 
which also avoids this type of problem. However, a few organizations required the 
customer to be the active part and access FTP-mail-boxes or Web-hotels.  

Ac.3 - The external data is expensive 
The analysis shows that most suppliers claimed that the pricing of the external data is 
under a strong pressure and upon a question related to the competition of the market, 
Respondent 5 states: “it is very hard […] and the price for the raw data is fast 
approaching the marginal cost”. Consequently, and naturally, the suppliers and the user 
organizations have varying opinions on whether the syndicate data is expensive or not. 
More interestingly, the suppliers indicated two other reasons for why the consumers 
may consider syndicate data as expensive: 1) most respondents claimed that the 
ordering competence is very varying among the user organizations, which may result in 
data acquisitions that do not meet the actual needs or expectations, and 2) a majority of 
the suppliers claimed that the consumers do not exploit the full potential of the data they 
buy.  

4.3 Contrasting the integration problems 

Generally, one may claim that the suppliers have a very good understanding of the 
problems related to integration and some of the suppliers have taken another approach 
to the data transformation problem, by receiving the data from the user organizations 
and integrate and refine it on the supplier side, before returning it back to the user 
organization. A few respondents even claimed that they constantly kept mirrors of the 
users’ data, which they were periodically updating, e.g. customer master dimensions. 
Still, a majority of the suppliers do apply the more traditional approach of data sales, i.e. 
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the suppliers distribute the data to the consumers, which cater for the integration efforts, 
either as the only approach or upon the customers’ choice. Therefore most issues or 
examples given further on are related to the traditional approach. 

In.1 – Demanding to design and maintain transformation processes  
An analysis shows that all suppliers allow for some degree of tailoring of the data, but 
one should also be aware that the degree of tailoring is vastly shifting. A majority of the 
suppliers claimed that they allow for a high degree of tailored acquisitions, but it should 
also be brought forward that most of these tailored acquisitions still are based upon 
standardized outtakes of data, which do delimit the customers’ abilities to totally 
customize their acquisitions. Respondent 3 was even more outspoken and claimed that: 
“The abilities to tailor the data are big, BUT, in practice we rarely do that because it is 
a question of how we should use our resources. It is always risky to tailor data 
acquisitions, as they create a maintenance need that becomes very costly for us”.  

In.2 – Diverging data representations and structures 
Some of the respondents exemplified on internal codes for e.g. arranging companies 
according to industries or business, which diverged from the governmentally established 
code. They proposed structuring and analysis issues for introducing novel codes. A 
majority of the suppliers also promoted the XML as a key standard, as it allows for 
more flexible structuring and restructuring of the data. For example, Respondent 5 
stated that “XML in combination with the Internet is, for us that have been writing 
communication protocols, like a dream come true. It is a complete dream” Furthermore, 
A few respondents indicated that they cooperate, or planned to collaborate, with 
software suppliers on special certificates. The underlying idea was that SDSs and 
software agree upon different representations of data and thereafter certifies these 
representations, meaning that a user organization following the certificate, i.e. procure 
the software from the particular vendor and the data from the particular SDSs, do not 
have to transform the syndicate data being incorporated. Thereby, the user organizations 
drastically reduce the resource they have to spend on data transformations and 
integration.  

In.3 – Assuring data consistency 
This issue was very difficult for the suppliers to relate to, as they normally do not know 
the internal systems structure at the customer side. However, a few respondents briefly 
indicated that one may question if the consumers really have a full control of their 
internal systems or if they have designed their systems so that the syndicate data updates 
are reflected all-over.  

In.4 – Missing data identifiers 
Besides the general comment given in the introduction to this section, the analysis of the 
study gives no further details on why this problem occurs. Still, a majority of the 
suppliers have specifically pinpointed the importance of identifiers for their internal 
data quality verifications and storage. 

In.5 – Diverging time-stamps 
Since this is very much related to how the user organizations design their integration 
processes, the suppliers could not comment upon this. Still, in those cases where the 
non-traditional integration approach is applied, the suppliers should cater for a correct 
time-stamping. 

In.6 – Conflicting data from multiple sources 
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Due to the reference to multiple suppliers or sources, the respondents could not 
contribute with any details to this problem. Still, one may imagine that organizations 
encounter this problem, if combining demographic data from one supplier and economic 
data from another, since some of these suppliers have overlapping data/services.  

In.7 – Hiding data quality issues in commercial ETL-tools 
Since this is very much related to how the consumers design their integration processes, 
the suppliers could not comment upon this. Still, in those cases where the non-
traditional integration approach is applied, the SDSs should cater for a correct time-
stamping. 

In.8 – Varying source content 
All respondents claimed that they are very careful with changing the data and most have 
contracts with the user organizations, regulating e.g. data content, data format, data 
structures. Still, based upon the answers of the respondents, one may derive that 
approximately 50 % of all DW customers acquire the syndicate data on-demand, instead 
of subscribing to it. Such customer may end up in problems, as they may have ETL-
processes that have been out-dated due to the fact that the suppliers have changed the 
data formatting they allows or the data content they deliver.  

4.4 Contrasting the usage problems 

Us.1 – Misunderstanding the meaning of data 
In order to prevent that the consumers misunderstand the meaning of the data, a 
majority of the suppliers worked together with the user organizations in projects, when 
starting up a business relationship. Since the incorporation of syndicate data into DWs is 
a rather extensive undertaking, the project form was considered as a necessity for being 
able to establish all the needs of the user organizations. To exemplify, Respondent 6 
stated that “most important in such a project is to establish a specification of the 
customers’ needs, since we may then use the specification as a validation instrument 
and show the customer how the data contributes and which needs it fulfil”. However, 
some of the respondents gave the impression of working in more loosely coupled 
supplier-consumer constellations, where no detailed contacts are established between 
the two parties and in such cases one may assume that misunderstandings arise, 
especially since most respondents claimed the order competence of the consumers as 
strongly varying. 

Us.2 – Missing metadata 
All respondents claimed that metadata was included with the data that was distributed to 
the customers. In addition a few respondents claimed that they have a metadata service, 
which the users could use for verifying the meaning of the data incorporated.  

Us.3 – Lacking routines for data quality assurance  
As indicated previously, all respondents were shown to be very data quality aware and a 
majority of the suppliers spent a lot of resources on conducting automatic and manual 
data quality verifications. A few respondents even claimed that they hire external 
organizations, labelled data quality verifiers, to manually verify that the data is correct. 
For example, by phoning private persons and ask if their names are spelled correctly or 
by contacting companies and verify that a certain person still is the manager of a certain 
department or division. 
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Us.4 – Making decisions on outdated data 
This problem transcends from the data sources of the SDSs and some of the respondents 
claimed that their sources are sometimes rather slow on generating procurable data. For 
example, it may take one and a half year before a SDS gets the annual accounts of an 
organizations or it may take more than a month before an established organization is 
registered in the SDSs’ databases and possible for user organizations to get informed of. 
Respondent 8 further exemplified that: “it happens that our customers inform us that 
they have found an organization or a part of an organization that we do not have in 
other systems”. Still, a majority of the suppliers have not acknowledged this as a 
problem and that it mostly comes down to the routines of the user organization on 
whether they make decisions on out-dated data or not.  

Us.5 – Trusting the data 
The suppliers had problems to give any particular details to this, but they indicated on 
an average that 50% of their customers were subscribing the data and that the customers 
acquiring on-demand tended to be rather faithful, which could be seen as an indication 
that the consumers trust their suppliers. Naturally, the selection of the respondents 
effects the response regarding this problem, since the suppliers participating were 
established and with a good reputation. Still, most of the respondents claimed that they 
were actively working for having a constructive relationship with their customers and a 
majority of the respondents exemplified on novel data or products/services that were a 
result of long business relations. 

Us.6 – Contradicting data from multiple sources 
Due to the reference to multiple suppliers or sources, the respondents could not 
contribute with any details to this problem. Still, one may imagine that organizations 
encounter this problem, if combining demographic data from one supplier and economic 
data from another, since some of these suppliers have overlapping data/services.  

Us.7 – Ignoring external data for DW purposes 
A few respondents indicated that many organizations have problems bridging different 
parts of the organizations as the systems are stow-piped, making the syndicate data 
updates isolated or fragmented. Respondent 1 gave the following illustrative example: 
“An organization may have 7-8 registries that do not interact, so there are many 
integration benefits that may be achieved. For example, an organization may have a 
customer registry, a supplier registry, a prospect registry, and a competitor registry, 
which are not integrated in any way. If merging these together, into e.g. a DW, one may 
find that a supplier is also a customer and a supplier may also be a prospect in other 
occasions. There I think it is a lot that needs to be done”. A majority of the respondents 
also claimed that incorporating syndicate data into DWs is a rather novel concept, 
compared to acquiring syndicate data for more operative purposes, e.g. verifying the 
customer address of a single customer or acquiring the solidity of a particular 
organization. Thereby, many user organization are rather immature when it comes to 
incorporating syndicate data in DWs and therefore do not have the experience for being 
able to fully exploit the potential thereof. However, most of the respondents claimed 
that the syndicate data incorporation will inevitably steer into a DW direction, as the 
combination of DW technology and syndicated data caters for novel and powerful 
abilities to perform various types of business analysis. Furthermore, a majority of the 
respondents also claimed that they try to influence organizations to make better use of 
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the syndicate data, by indicating the possibilities of incorporating into DWs, if the user 
organizations were not already exploiting that possibility.  

Us.8 – Restricting laws and regulations 
A majority of the respondents informed the consumers on what they may legally do 
with the data, whereas some of the suppliers clearly stated that it is up to the user 
organizations to stay updated on law and regulations. In addition, all respondents 
established contracts with the consumers, in which they, amongst other things, regulated 
for what purposes the syndicate data may be applied. For example, all suppliers stated in 
their contracts that the data they sell may not be applied for establishing competing 
business, i.e. the consumers are not allowed to sell the data in their turn. The laws and 
regulations, combined with the contracts established by the suppliers, may also be 
hinderers for the user organizations to fully exploit the potential of the data acquired 
(see problem Ac.3), as the consumers may not dare to apply the data for other purposes 
than those regulated in the contracts, since the regulations and laws are very complex 
and requires a lot of resources to stay updated with.  

5. Results 

The analysis of the problems gives a lot of details related to the suppliers’ viewpoints, 
experiences, and work-routines related to their part of the problem and thereby 
contextualize the problems from a SDS perspective. In addition, the analysis also 
reveals some collaborations and tensions on all three interoperability layers of the 
organizations, which facilitate or hinder interoperability between the user organizations 
and the SDSs. These collaborations and tensions are given below:  

Collaborations: 
 The user organizations and SDSs collaborate in projects, when incorporating 
syndicate data into DWs, as these initiatives are rather demanding undertakings, 
stating technological challenges, as well as organizational challenges. 
 The consumers and data suppliers are collaborating on developing novel services, 
based upon the demands of the user organizations or based upon the competencies of 
the suppliers, knowing what types of data or services the organizations may benefit 
from. 
 The suppliers are very data quality aware and collaborate with the consumers on 
identifying missing data. 
 The suppliers know that the user organizations have problems with their data quality 
verifications and therefore have a strong focus on assisting the consumers with these 
issues. 
 The user organizations seem to be rather pleased with their suppliers and satisfied 
with their services, as approximately half of the consumers are subscribing on 
syndicate data for longer time-periods and the suppliers consider their customers as 
rather faithful. 
 The data suppliers collaborate with the user organizations in order to assist them in 
exploiting the potential of the syndicate data as efficiently as possible. 

Tensions: 
 The SDSs strive towards standardized data sets or packages, since it facilitates the 
maintenance thereof and is cost efficient, as tailored solutions become expensive for 
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the SDSs to maintain, especially if every single customer would like to tailor their 
acquisitions of data. Unfortunately, the standardization sometimes forces the user 
organizations to procure more expensive and extensive standardized data sets, than 
they actually need, for being able to acquire a specific parameter or attribute. 
 The suppliers are conducting a strong marketing and sales push towards the 
consumers for buying novel data, despite the fact that they know that the user 
organizations do not exploit the potential of syndicate data already being 
incorporated. 
 The suppliers regulates the consumers with contracts, which may hinder the user 
organizations to fully exploit the potential of the data acquired, as they may not dare 
to apply the data for other purposes than those exactly stated in the contracts, since 
the contracts are very complex and requires a lot of resources to stay updated with. 
 The consumers and the suppliers have very diverging opinions on whether the 
syndicate data is expensive or not and pricing issues may naturally cause tensions 
between the user organizations and the supplier. 
 The suppliers state that the ordering competency is very varying among the user 
organizations, but still some of them outsource their marketing and sales initiatives. 
Thereby, it becomes even harder for the consumers to actually acquire the most 
appropriate data, since this intermediate actors distances the user organizations from 
suppliers. 
 User organizations spend a lot of internal resources on transforming syndicate data 
and pays for non-relevant data, as the suppliers strive towards standardized data sets.  

It is interesting to reflect upon the tensions and collaborations as some of them 
contradict each other, e.g. on one hand the suppliers conduct a strong push for selling 
novel data and at the same time they assist the consumers to fully exploit the potential in 
already acquired data. In addition, five out of six tensions are relatable to the business 
and knowledge layers. Together these indicate that the two parties are rather immature 
in their interoperability on these layers, whereas on the ICT-systems layer, covered by 
the acquisition and identification problems, only one tension were identified, and it was 
a consequence of incorporating data according to the traditional approach, instead of 
letting the suppliers handle the integration and refinement. As another example for a 
higher maturity on ICT-systems layer, the mirroring of the customers data could be 
given, showing that the suppliers and the user organizations interoperate to produce the 
best possible result. 

6. Summary and Future Work 

As indicated in the introduction, a SDS contextualization of the syndicate data 
incorporation problems experienced by the consumers served several purposes. Firstly, 
the contextualization allowed for evaluating the maturity of the interoperability between 
the SDSs and the user organizations. As shown in the results, the more organizational 
oriented aspects need more attention, as most of the tensions were of such a kind. 
Therefore, it is reasonable to conduct further research aimed at improving the 
interoperability between them. Consequently, one should focus on the tensions and try 
to solve the causes generating these tensions, by e.g. trying to develop models for 
calculating and making the pricing of the syndicate data for DW incorporation more 
obvious. Secondly, the contextualization gave general tensions and collaborations 

 164



 

between the two parties. Future work could be devoted to deepened and detail the 
descriptions of and causes for these tensions. Finally, the contextualization contributed 
with important details for a hands-on support for organizations incorporating syndicate 
data into their DWs (as suggested by Strand et al., 2005), by including details on e.g. 
how they establish business relationships with customers, to what degree they allow the 
organizations to tailor the data, and how they respond to suggestions for novel services. 
The development of such a hands-on support is now being undertaken and will be 
presented in the shape of detailed guidelines or heuristics, accompanied with 
descriptions of the problem context and possible solutions. 
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Appendix A – The interview questions 
 

A.1 Interview questions in the DW consultants study 
 
Introduction 
1. Name: 
2. Company: 
3. Title: 
4. How do you define a DW? 
5. How long have you been working with DW solutions and how many DW related 

projects have you participated in? 
6. Can you briefly describe how your company works when developing DW 

solutions? 
7. What have been your responsibilities in these projects? 
8. How do you define external data? 
9. Does external data become incorporated into DWs and if so, how common is it? 

               
 Main questions 

10. Which types of external data have been integrated and used in the projects you 
have participated in?  

11. How is the external data selected?  
a. Are there any certain factors guiding the selection?  
b. Do organizations have any formal methodologies for selecting the 

external data? 
12. Which types of external data sources are there and from which is data most 

commonly incorporate?  
13. How is the process of incorporating external data outlined? 
14. What possibilities are catered for when incorporating external data into DWs? Can 

you give any sample applications? 
15. Is external data an important feature for increasing the value of the DW? 
16. What problems may be encountered when incorporating external data into DWs? 
17. How do organizations cope with their external data incorporation initiatives? 

 
 Concluding questions 

19. What does the future for external data incorporation into DWs look like? Are there 
any trends or directions which will dominate? 

20. Anything you want to add? 
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A.2 Interview questions in the study with banking organizations 
 
Introduction 
 
1. Name? 
2. Position held in the corporation?  
3. Name of the corporation? 
4. Line of business?  
5. Areas of responsibility within the corporation? 
6. Experience of Data Warehouses? 
7. What is your definition of a Data Warehouse? 
8. What is your definition of external data? 
 
Identifying external data 
 
9. What sources are used for the acquisition of external data? 
10. Why are these sources chosen? 
11. How are these sources identified? 
12. What other sources do you know of?   
13. Are there any identification related problems?  
14. Regarding your corporation’s identification initiatives, what does the future look 
like? Will other sources be used?  
 
Acquiring external data 
 
15. In what way is the data acquired from your external sources?  
16. How much of the data you acquire is tailored so that it aligns to the data structures 
and representations in your data warehouse? 
17. To what extent are your suppliers able to tailor the data according to your needs?  
18. Are your suppliers able to adjust occasionally needed data in the way you need it? 
19. What data distribution technologies are you applying when acquiring data? 
20. Are there any acquisition related problems? 
 
Integrating external data 
 
21. What approaches are used by your corporation when integrating external data into 
the corporation’s data warehouse?  
22. Which one of the approaches mentioned is most frequently used? (Please rank) 
23. Do you know of any other approaches than the one/ones you use? 
24. How is the external data stored in the Data Warehouse? 
25. Do you think the integration of external data will increase? 
26. Are there any integration problems? 
 
Using external data 
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27. What are the different application areas in which you are using external data in 
combination with a DW?  
For each of the application areas:  

27a. What possibilities do external data open up for/what are its 
contributions to this application area?  

  27b. Are there any problems related to this area of application? 
  27c. What different kinds of external data are included?  
28. Are there application areas you reject due to insufficient funds or problems too big 
to overcome?  
29. Will the usage of external data in your corporation increase in the future?  
 
Concluding questions  
 
30. What general advantages do you see with the usage of external data in the Data  
Warehouse?  
31. What general disadvantages do you see with the usage of external data in the Data  
Warehouse? 
32. Is external data used for other purposes? 
33. How much of the total external data used is integrated in the Data Warehouse?  
34. Is there anything you would like to add? 
35. Would you consider participating in future interviews?  
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A.3 Interview questions in the evolving and verifying study 
 
Introduction 
 
Name? 
Company? 
Title? 
Responsibilities? 
 
Which external sources/suppliers do you incorporate data from? 
Which type of data do you acquire from these sources? 
For each problem, these follow-up questions will also stated: 

- What causes the problem? 
- What is the impact of the problem? 
- Do you have any solution to the problem? 

 
A. Identification 
 
A.1 Have you experienced difficulties identifying new suppliers of syndicate data who 
have just entered the market? 
 
A.2 Have you experienced difficulties selecting the most appropriate supplier when 
there are several to choose from? 
  
A.3 Have you experienced difficulties identifing the most relevant data to acquire from 
a particular supplier chosen as a business partner? 
 
B. Acquisition 
 
B.1 Have you experienced that your suppliers employ under-dimensioned distribution 
channels? 
 
B.2 Have you experienced that your suppliers distribute incomplete data sets? 
 
B.3 Have you experienced that the stability of the data sources may vary? 
  
B.4 Have you experienced that the monetary costs associated with the incorporation of 
syndicate data creates problems? 
 
C. Integration 
 
C.1 Have you experienced that it is demanding to design and maintain the 
transformation processes aimed at integrating the syndicate data? 
 
C.2 Have you experienced that the internal and the syndicate data diverge with respect 
to data representations and structures? 
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C.3 Have you experienced problems trying to assure the consistency of the syndicate 
data? 
 
C.4 Have you experienced integration problems due to missing identifiers in the 
syndicate data? 
 
C.5 Have you experienced problems integrating the external data with the internal data, 
due to missing time-stamps of the syndicate data? 
 
C.6 Have you experienced that data from multiple suppliers may be contradictory and 
thereby cause integration problems? 
 
C.7 Have you experienced that commercial ETL-tools may conceal data quality issues? 
 
D. Usage 
 
D.1 Have you experienced that the users of syndicate data misunderstand its meaning? 
 
D.2 Have you experienced that the associated metadata is missing? 
 
D.3 Have you experienced that the lack of routines for assuring the quality of the 
syndicate data can cause problems? 
 
D.4 Have you experienced problems associated with decisions made on out-dated data? 
 
D.5 Have you experienced problems associated with decisions made on biased data? 
 
D.6 Have you experienced that users refuse to apply the syndicate data, due to the 
unreliability of its external origin? 
 
D.7 Have you experienced problems caused by contradictory syndicate data from more 
than one supplier? 
 
D.8 Have you experienced that syndicate data acquired for other purposes may cause 
problems if applied in the DW? 
 
D.9 Have you experienced that restricting laws and regulations may cause usage 
problems i.e. the users hesitate applying the syndicate data? 
 
D.10 Have you experienced that conflicting ethical views may influence whether the 
syndicate data is applied or not? 
 
Conclusion 
 
Have you experienced any other problems not elaborated upon during this interview? 

 171



 

A.4 Interview questions in the study with SDSs 
 

1. INTRODUCTION 
 

 1.1 Name: 
 1.2 Company: 
 1.3 Title: 
 1.4 Responsibilities: 
 1.5 Experience from DW solutions: 
 

2. ELABORATING QUESTIONS 
 
 2.1 Your definition of a DW: 
 2.2 You definition of syndicate data: 
 2.3 What kinds of syndicate data do you sell and how are they applied by your 
consumers?  
 
 2.4 Identification 
 2.4.1 How do you market you data/services? 
 2.4.2 Are there any other marketing approaches that you could apply? 
 2.4.3 Do you have any problems in reaching prospects? 
 2.4.4 What types of organizations buy data from you? 
 2.4.5 How is the competition within the market? 
 2.4.6 Do you think that the competition will increase or decrease (status quo)? 
 2.4.7 Once a customer has decided to buy data from you, how do you establish a 

business relationship? 
 
 2.5 Acquisition 
 2.5.1 Which technologies do you apply for distributing the data to your customers, 

(for DW incorporation)? 
 2.5.2 Do you experience any problems applying these technologies? 
 2.5.3 Are there any other technologies you are considering? 
 2.5.4 When considering acquisition frequencies, what proportions of your customers 

subscribe the data and what proportions buy on demand? 
 2.5.5 Do you stipulate in your contracts how the customers are allowed to apply the 

data? 
 2.5.6 What is the ordering competency of your customers (regarding both the data 

content and technical issues)? 
 
 2.6 Integration 
 2.6.1 To what extent do you tailor the data according to the needs of the customer? 
 2.6.2 Do you think that such tailoring will increase or decrease? 
 2.6.3 Do you know whether your customers have problems integrating the data 

(both technically and conceptually) and if so, what problems do they 
experience? 

 2.6.4 How do you assure the quality of the data you sell? 
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 2.7 Usage 
 2.7.1 How do you identify the needs of the organizations? 
 2.7.2 When considering product development, what guides the development of a 

new service? (Is it customer driven, supplier driven, and/or competitor-
driven)? 

 2.7.3 Which types of external data are your customers most interested in (business-
to-consumer data, business-to-business data, industry data, governmental data, 
or products/services data)? 

 2.7.4 Do you think that the incorporation of syndicate data into DWs will increase or 
decrease, why or why not? (Regarding both the incorporation of new syndicate 
data and a more extensive application of syndicate data already being 
incorporated.) 

 2.7.5 What has the trend been for the last few years? 
 2.7.6 Of all the data you sell, what proportion is incorporated into DWs? 
 

3. CONCLUDING QUESTIONS 
 3.1 Do you have a DW? 
 3.2 From which suppliers do you acquire your data? 

i. What problems, if any, do you encounter when you become a 
customer of syndicate data? 

ii. Do you formally use your experiences as a customer when you 
change your role and become a supplier? 

 
iii. Something else you want to add? 
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A.5 Interview questions in the study aimed at further grounding 
the guidelines 
 
Del 1. 

1. How long have you been working as an IT consultant? 
2. What roles have you had in different projects? 
3. What is your experience of incorporating syndicate data into DWs? 
4. Which syndicate data suppliers are you familiar with? 

 
Del 2. 
For each guideline, these questions should be stated. 

5. 
a) How would you describe the essence of the guidelines? 
b) Is this something that you already do or recommend organizations to do? 
c) Categorize the benefit and applicability of the guideline, for an organization 

in a pre-deployment situation. If you can anticipate any benefits and the 
guidelines is applicable, use matrix A. 

 
d) Motivate your categorization. 
e) Categorize the benefit and applicability of the guideline, for an organization 

in a post-deployment situation. If you can anticipate any benefits and the 
guidelines is applicable, use matrix B. 
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f) Motivate your categorization and explain eventual divergence from c). 

 
Del 3. 

6. Based on your experience, can you describe how syndicate data incorporation is 
conducted in organizations? Where is the field heading? Are there any major 
trends? 
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