
LUT UNIVERSITY  

School of Business and Management 

Master’s Degree Programme in International Marketing Management (MIMM) 

 

 

 

 

 

 

 

 

 

Master’s Thesis 

DEVELOPING A DELIVERY MODEL FOR DATA WAREHOUSE PROJECTS 

USING BUSINESS PROCESS MODELING 

 

 

 

 

 

 

 

 

 

 

 

Ilkka Savolainen 

December 2019 

1st examiner: Professor Sanna-Katriina Asikainen  

2nd examiner: Professor Olli Kuivalainen 

  



TIVIISTELMÄ 

 

Tekijä:   Ilkka Savolainen 

Otsikko:  Tietovarastoprojektin toimitusmalllin luominen hyödyntäen 

liiketoimintaprosessien mallintamista 

Tiedekunta:  LUT School of Business and Management 

Maisteriohjelma:  International Marketing Management 

Vuosi:   2019 

Pro gradu -tutkielma:  LUT-yliopisto  

94 sivua, 15 kuviota, 5 taulukkoa 

Tarkastajat:  Professori Sanna-Katriina Asikainen  

Professori Olli Kuivalainen 

Hakusanat:  Tietovarastointi, IT, liiketoimintaprosessi, 

prosessimallinnus, projektin elinkaari 

 

Tutkimuksen tavoitteena oli rakentaa tietovarstoprojektin toimitusmalli työkaluksi 
case-yrityksen projektitoteutuksia varten. Case-yritys on IT-konsulttitalo ja työ tehtiin 
data-alusta ja integraatiopalveluiden osastolle. Tavoitteena oli tunnistaa ja mallintaa 
tietovaraston toimitukseen liittyvät prosessit ja luoda malli joka on helposti 
kommunikoitavissa sisäisille ja ulkoisille sidosryhmille ja käytettävyydeltään sujuva.  

 

Teoreettinen tausta perustui kolmeen konseptiin: tietovarastojen elinkaareen, 
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The research set out to construct a data warehouse project delivery model for the 
Data Platform and Integration department of the case company, which is a medium-
sized IT company operating in Finland. The aim was to identify and model the 
different processes involved in data warehouse deployment and develop a model 
that can be clearly communicated internally and externally and is easy to use. 

 

The theoretical base for the research was based on three concepts: data warehouse 
lifecycle, business process, and business process modeling. The research was 
qualitative research with the case company serving as the context for the research 
and constructive methodology was used to conduct the research. Data collection 
was performed through a set of internal workshops at the case company and 
constructions were created based on these discussions with grounding on the 
theoretical information gathered during research. The themes presented in the 
discussion were implemented in a thematic network, which was used to structure 
the discussion into organizing themes that were linked to research sub-questions.  

 

The main findings or constructs of the research were an overall depiction of the 
process flow in terms of data warehouse lifecycle as a high-level flow chart, defining 
and modeling of the processes in depicting them in a detailed flowchart format and 
identifying and creating necessary roles and tools for the processes. Together these 
elements created a base for the case company’s data warehouse projects. The 
delivery model has already been successfully implemented in first customer projects 
and a constructive method allowed for the team members to become familiar with 
the model during its development, which made its implementation easier.   
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1. INTRODUCTION 
 

The introductory chapter covers the key elements of the research topic and research 

itself and as such, forms the basis for the research. First, the research background 

is discussed to give the reader a clear understanding of where the research stems 

from and firm groundwork for the topic at hand. Next, the research gap is discussed 

as well as research questions, goals, objectives and delimitations to clarify the 

research itself to the reader. A literature review is conducted to give an overview of 

the current information on the topic, which provides the reader with the foundation 

to understand the theoretical framework, which is also presented in this chapter. 

Furthermore, key concepts and definitions are also explained to benefit the reader. 

Finally, methodology choices and data collection are covered as well as the 

structure of the paper.     

 

1.1. Background of study 
 

Data warehouse solutions have been on the market since the late 1980s and 

currently, the market is expected to grow in a yearly growth rate of 8.2% totaling up 

to 35 billion in 2025. This growth is heavily influenced by a massive amount of data 

available nowadays and the requirements it puts on data warehouse technology. 

There is a shift from on-premise data warehouse systems to cloud-based data 

warehouses happening as the costs of updating old legacy systems is relatively 

high, especially when dealing with vast amounts of data. Also, real-time and 

advanced analytics are demanding operations, which legacy systems may struggle 

with (Russom 2016; Correa 2019; Pearlman 2019). 

 

Cloud-based systems don’t have any initial hardware costs and can be scaled in 

terms of performance. They offer basically limitless storage capacity and the 

capacity can be utilized only to the limit needed at any given moment, which in a 

large corporation may vary noticeably. According to a survey conducted by Allied 

Market Research, 76% of data warehouses are evolving and modernizing at a fast 

pace (Pearlman 2019, Russom 2016). 
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The shift in technology also brings a shift in best practices of development, bringing 

more Agile development methods also to data warehouse development (Russom, 

2016). Against this and the overall market situation described in the first paragraph, 

the case company, a medium-sized IT consultancy firm employing roughly 100 

people with main focus on ERP consulting and BI and analytics, identified a clear 

market opportunity in terms of expanding its business. Until 2019, the Data Platform 

and Integration department of the case company focused mainly on Qlik or Power 

BI consultancy, which are considered more reporting tools, although Qlik can be 

used to build a data warehouse of a sort, but it would reliant to Qlik technology only. 

Also, the market for Qlik related work has been saturating in Finland over the years 

due to a relatively small market, a competitive edge was needed in order to keep 

business growing. 

 

The first step towards a new direction was the starting of Microsoft PowerBI related 

projects in 2018 and this evolved in 2019 to shifting focus towards Microsoft Azure 

cloud-based data warehouse solutions. This meant an overall shift from report 

development to more backend development, which is less reliant on the chosen 

reporting technology as opposed to Qlik products. In order to fulfill these goals, the 

organization needed to develop its technical skills regarding the technology as well 

as create a project delivery model for data warehouse projects, which will be utilized 

in future customer projects. The model should depict the lifecycle of a data 

warehouse project and the different processes involved in it. Also, a set of tools are 

developed to accompany the model. 

 

As the Data Platform and Integrations team has experience in different business 

intelligence deployments that do follow mainly the same kind of flow as data 

warehouse projects, business process modeling was used. Business process 

models are used to describe either existing practices and their inner working or 

modeling can also be used to develop and analyze new processes (Eikebrook et al. 

2008; Lin et al. 2002). In this thesis, business process modeling was used to define 

the new processes based on the combined experience of the team as well as 
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supporting data warehouse, business process and business process modeling 

literature. 

 

1.2. Research questions, goals, objectives 
 

The objective of this research is to construct a cloud-based data warehouse project 

delivery model for the Data Platform and Integration department of the case 

company and model the different processes involved in it. More precisely, to map 

out the different stages needed for a data warehouse project, different roles required 

in the process, what tools will be used and how everything will flow from start to 

finish. In addition to this, a set of tools such as interview and documentation 

templates are created to support the model. The thesis is aligned with the case 

company’s strategic goal to expand its business offering to data platform services 

during 2019 and the thesis is a part of building up the necessary toolkit and expertise 

required for such services. 

 

From a technical perspective, the model will be a high-level depiction of the project 

delivery process and will not go into technical detail with the actual building of the 

data warehouse. This is because the created project delivery model will primarily 

serve as a project management tool rather than a technical manual for development. 

Also as the model will be used in our client and outside communication, a clear 

visual representation of the model is of key importance. 

 

From these objectives this we can derive two main research questions: 

Main question 1: What is the suitable data warehouse project delivery model for 

the case company?  

Main question 2: How to support the creation of the data warehouse project 

delivery model with business process modeling? 

Sub-question 1:  What stages are involved in the delivery model? 
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Sub-question 2:  What roles and tools are involved in different stages? 

Sub-question 3:  What are the processes within the stages and how they function? 

 

The aim is to find the answer to the first main question by using existing literature 

as a reference for the model and conduct internal workshops on the matter to further 

develop the reference models to fit the case company’s needs better. When the 

model is in place, the second question will look more deeply into the actual 

processes within that delivery model and use business process modeling to give 

detailed looked into the different roles, tasks and information flow related to each 

process.  

 

Sub-question 1 i is directly related to main question 1 as the stages determine the 

overall flow of the model. Sub-question 2 is a process modeling related question as 

it aims to determine the process actors as well as tools to be used in the model by 

combining DW literature with the research group experience. Sub-question 3 is 

aimed at determining the actual processes within the model, for the example 

development process, and how that process functions as its own entity. 

 

1.3. Literature review and research gap 
 

This subchapter discusses the literature around the concepts data warehouse 

lifecycle and business process and business process modeling. First, the data 

warehouse as a concept is introduced and then different lifecycle modeling 

techniques found in the literature. Then business process related literature is 

reviewed, following with investigation into business process modeling literature. 

Finally, a research gap is identified. 
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1.3.1. Data warehouse lifecycle 
 

A data warehouse is a place where data from operational systems and external 

sources is stored for further use by business intelligence, analytics, and managerial 

processes. Hainaut et al. (2007, 255) describe the purpose of DW stating “Data 

warehouse (DW) systems provide decision-makers with information related to a 

business process. This information is useful for decision-makers to fulfill their goals 

in order to improve the business process.” Most of the literature available concerning 

actual data warehouse projects is much rooted in technical aspects of data 

warehouse designs such as data modeling, data storage, and data flow. These 

processes are covered in much detail, but the data warehouse project lifecycle on 

the other hand, has a more narrow coverage in academia.  

 

Data warehouse lifecycle can be defined as a framework of interconnected phases 

that data warehouse goes through from the initial planning to a completed 

warehouse and to, in some cases, ceasing of operations (Golfarelli, 2009). There 

are basically two major methodologies on the topic from which other approaches 

are derived. These are the Inmon model is which is a top-down approach to data 

warehouse design and the Kimball model which in turn is a bottom-up approach to 

data warehouse design. In addition to these, there is an agile project lifecycle model 

for business intelligence related projects, which are often lighter in scope than data 

warehouse projects. The agile method follows a combination of the top-down and 

bottom-up approaches, although the overall lifecycle flow is more related to Kimball 

than the Inmon model. Agile methods can be utilized in modern data warehouse 

development, especially if tackling smaller scoped projects (Malinowski & Zimanyi 

2009; Inmon 2003; Kimball & Ross 2013; Hughes 2012).  

 

Malinowski & Zimanyi (2009, 247) describe the top-down approach as follows  “the 

requirements of users at different organizational levels are merged before the 

design process begins, and one schema for the entire data warehouse is built. 

Afterward, separate data marts are tailored according to the particular 

characteristics of each business area or process.” This process basically tackles all 
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of the data needs of the organization with one large data warehouse and data itself 

is the key from where everything else is derived. Before the data in the data 

warehouse can be implemented for business areas or processes, the underlying 

data warehouse layer has to be ready. This can be a massive undertaking, both in 

terms of resources needed and used and time spent (usually more than six months 

to over a year). Also, the top-down approach is more IT-centric in that regard that 

the development is primarily done by the IT department, without much input from 

end-users (Breslin 2004).  

 

Malinowski & Zimanyi (2009, 247) also describe the bottom-up approach as “A 

separate schema is built for each data mart, taking into account the requirements of 

the decision-making users responsible for the corresponding specific business area 

or process. Later, these schemas are merged, forming a global schema for the 

entire data warehouse”. In this approach, business requirements are at the forefront 

and the data warehouse project is divided into smaller increments and overall the 

approach is much more business-centric than a top-down approach. End-users are 

involved in the process and time it takes to build the first business area related data 

mart is usually in the range of two to three months (Breslin 2004).  

 

Agile model is based on the agile development technique which divides the works 

in smaller time contained incremental cycles where development is followed by 

review and validation which in turn starts a new development cycle. End-users are 

involved in a large degree and usually agile methods can bring fasted development 

time as well as overall clarity for the users on what it is done during the project 

(Larson & Chang 2016).     

 

Overall, Inmon’s approach can be seen as a more traditional data warehouse design 

methodology whereas Kimball and Agile methods are more recent and suitable for 

modern development methods. It really depends on the needs of the project which 

is the right approach (Connolly & Begg 2005). 
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1.3.2. Business process and business process modeling 
 

Understanding business processes have become more and more important for 

companies to strive and be more responsive to ever-changing demands they face 

in a modern dynamic environment where they operate (Vasilecas et al. 2016; Linsay 

et al. 2003). Process itself is not a new concept and can be traced down as far back 

as Sun Tzu Art of War discussing tasks and resources needed to execute them, 

Adam Smith and his observation of work process and to a more modern approach 

where information technology plays a part in the implementation and execution of 

processes (Von Rosing et al. 2014). 

 

Business process definition is varied across literature and Von Rosing et al. (2014,1) 

break down business process to consisting of five elements: (1) a placeholder for 

the action which means process area, (2) action is taking place which refers to the 

process group or actors, (3) business task that takes place in other words the 

business process, (4) location of the business task in sequence aka process step 

and (5) the way task is performed or carried out aka process activity. Business 

process is also seen in much of the literature as depiction of the structure of how 

things are done to reach a desired goal or outcome that brings value to customer 

(product, service, etc.) with emphasis on the inner workings such as functions, 

resources and actors with clear start and endpoints (Eriksson & Penker 2000; 

Davenport 1993; Kirchmer 2017). 

 

The above description works well with more end-goal oriented processes that have 

clearly defined starting and ending points, but Lindsay & Lunn (2003) point out this 

definition doesn’t work well for open-ended processes such as management, 

continuous development in IT or elder care. There are alternative ways to look at 

processes and Lillrank (2002) divides processes into three categories depending on 

the variance between each process execution. These categories are standard, 

routine and non-routine, with the possibility in replicating the process exactly 

diminishing between each category up until non-routine (Lillrank 2002).  
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Melão & Pidd (2000) identify business processes under four overlapping themes. 

The first two themes are business processes as deterministic machines, business 

processes as complex dynamic systems which are a more traditional and more 

mechanical view of depicting and understanding processes. The last two, business 

processes as interacting feedback loops and business processes as social 

constructs take into account human elements (such differing perspectives, 

motivations and agendas between actors in the process) in increasing manner. 

  

According to Lindsay et al. (2003) even though these models by Melão & Pidd 

(2000) take into account human elements, they are often not depicted in the actual 

model as it would be extremely difficult to note or visualize something as complex 

as motivation. Also as process models are often derived from historical data aka 

trying to decipher how we are doing or have done things, Lindsay et al. (2003) state 

that current models face difficulties when it comes to describing more modern ways 

of working which involve constant development and evolving. 

 

The use case for business process modeling in literature is described as 

documenting and analyzing existing practices to gain insight as well presenting new 

processes and future improvement points (Eikebrook et al. 2008; Lin et al. 2002; 

Aguilar-Saven 2004). Lin et al. (2002) describe business process modeling 

consisting of eight different elements: (1) activity, (2) resource, (3) behavior, (4) 

event, (5) information, (6) relation, (7) agent, (8) entity. Workflow management ties 

into business process modeling as part of business process management and 

coordinating and controlling tasks and activities inside the processes is commonly 

agreed as the role of workflow management (Georgakopoulos et al. 1995; Rei-jers 

2003; Lawrence 1997 in Zhuge et al. 2000). 

 

Much of business process modeling literature concentrates on describing different 

modeling techniques and different purposes they may be used and overall BPM is 

inherently linked to business process re-engineering literature with a heavy focus 

on usage in IT-related fields (Davenport 1993; Melão & Pidd 2000; Aguilar-Savén 
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2004). Luo & Tung (1999) developed a framework that is divided into three stages 

which help choose the right business process modeling technique. Modeling 

objectives is always the starting point after the chosen perspective and required 

characteristics are defined which in combination will determine the right business 

process modeling technique (Luo & Tung 1999). 

 

When it comes to issues and risks involved in business process modeling, current 

literature doesn’t cover them very thoroughly and the overall tone is very positive 

when it comes to studies conducted on business process modeling (Eikebrook, et 

al. 2008). Caetano & Tribolet (2006) identify the lack of skill modeling, aka what 

skills are brought to and needed in the process and how they are shown, like an 

issue in current models. Induska et al. (2009, 501) identified several issues and 

challenges such as standardization, identification of the value of process modeling 

and model-driven process execution. In other words, it is seen that there too many 

different modeling techniques which don’t share a universal language, there value 

process modeling brings is not very evident and hard to measure, and there issues 

of actually using the developed process models to drive for example automated 

tasks. Over analyzing processes and the complexity and resource consumption of 

modeling enterprise-level processes were seen as risks (Eikebrook et al. 2008; 

Becker et al. 2000). 

 

1.3.3. Research gap 
 

Based on the literature review a research gap is identified in terms of business 

process modeling of data warehouse lifecycle related processes. The business 

process modeling literature is IT-centric, but the models depicted are related to for 

example data flow in the ETL structure or in other words the more technical aspects 

of the data warehouse deployment process (Davenport 1993; Melão & Pidd 2000; 

Aguilar-Savén 2004).  
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There have been thesis papers on the subject business process modeling covering 

topics such as new product launch (Kuntsi 2017) and electric accessories 

manufacturing enterprise (Kortelainen 2014) from which the former served as 

inspiration in terms of combining the methodology choices of constructive research 

and thematic networks with business process modeling research. The delivery 

model of data warehouse projects itself is not modeled through the business 

process modeling approach in this research aims to answer that gap. And also as 

the case company is a consultancy company, the current models don’t take into 

account the customer & supplier division of tasks, roles, and activities in the lifecycle 

models. Rather the process actors are described as either business, or it related 

personnel or combination of both.    

 

1.4. Theoretical framework 

 

The aim of this research is to construct a data warehouse project delivery model for 

the case company and the theoretical framework is built upon two major concepts. 

The concepts are data warehouse project lifecycle and business process modeling. 

Date warehouse lifecycle theory will serve as a groundwork for the delivery model 

and give at framework upon which to build on. This includes the stages in data 

warehouse development and what is included in each stage as well as preliminary 

role and action definitions.  



 
18 

 

 

Figure 1. Theoretical Framework 

 

Business process modeling is used to define the processes inside the developed 

project framework by using suitable business process modeling technique. This 

includes identifying the processes, process activities and process actors. Workflow 

management is used to define the flow of processes from start to finish. The 

theoretical framework of the study is presented in Figure 1.  

 

1.5. Research delimitations 
 

As the thesis aims to create a project delivery model that will be used for project 

management and also case company’s own external communication, the technical 

aspects of data warehouse development are kept at a minimum. This means that 

the processes within the delivery model are not described in technical detail, but a 

high-level overview is given instead. Also, the scope of the thesis would expand too 
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widely if these technical aspects were taken into account. In the case company 

terms, the research does not take into account the whole organization, only the Data 

Platform and Integration team. The constructions and work and discussions related 

to them are limited to that specific team and it’s ten members. 

  

In terms of business process modeling, the thesis utilizes only existing business 

process modeling techniques and does not aim to create a new model. Also, the 

comparison between different modeling techniques is not the main agenda of the 

thesis, although a short overview of the different modeling techniques is shown, the 

focus will be on the model that is most suitable for the task at hand. Fully testing the 

model is also not included in the thesis as this would also expand the scope too 

much and go beyond the time limit of the project. 

 

1.6. Key concepts and definitions 
 

In this chapter, the key terminology is defined. This will benefit the reader by giving 

a solid grounding on the different concepts such as data warehouse lifecycle, 

business processes, and business process modeling and sub-concepts related to 

them. 

 

Data warehouse (DW): 

A data warehouse is a place where data from operational systems and external 

sources is stored for further use by business intelligence, analytics, and managerial 

processes. It can be described as a place that provides information concerning 

business processes and this information can be further harnessed to improve those 

processes. (Hainaut et al. 2007). 
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Data warehouse lifecycle: 

The data warehouse lifecycle itself can be defined as a framework of interconnected 

phases that data warehouse goes through from the initial planning to a completed 

warehouse and to, in some cases, ceasing operations. The typical lifecycle includes 

phases such as planning, requirements gathering and analysis, designing and 

construction, testing, deploying to production and maintenance and support. The 

priorities of each stage may vary depending on the lifecycle model and aspects such 

as economics, time limits and resource availability may affect what is included in 

each stage (Golfarelli 2009).  

 

Agile: 

Agile development means doing the work in small increments in a cyclical manner 

(developreview and validatedevelop), with constant interaction with the 

stakeholder (Kendall & Kendall 2005). The benefits of the method have been 

improvements in quality, faster development time, clarity in terms of requirements, 

flexibility in development and overall more involvement from all parties bringing 

stakeholder satisfaction to a higher level (Hsieh & Chen 2015).  

 

Top-down approach: 

Malinowski & Zimanyi (2009) describe the top-down approach as a process that 

tackles all of the data needs of the organization with one large data warehouse and 

data itself is the key from where everything else is derived. It is an intensive and 

time-consuming process and more IT-centric in that regard that the development is 

primarily done by the IT department, without much input from end-users (Breslin 

2004).  

 

Bottom-up approach: 

In this approach, business requirements are at the forefront and the data warehouse 

project is divided into smaller increments and overall the approach is much more 
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business-centric than the top-down approach (Malinowski & Zimanyi 2009). End-

users are involved in the process and the time it takes to build the first business 

area related data mart is usually in the range of two to three months (Breslin 2004).  

 

Business intelligence (BI): 

Negash & Gray (2008 in Larson & Chang 2016, 2) see business intelligence as “a data-

driven process that combines data storage and gathering with knowledge management 

to provide input into the business decision making process. BI enables organizations to 

enhance the decision-making process and requires processes, skills, technology, and 

data” Business intelligence is related to a data warehouse in terms that usually data 

warehouse provides the data for different business intelligence tools.  

 

Extract, Transform, Load: 

Extract, Transform and Load is the core element of data warehouse development, 

which basically means extracting the data from the source system, transforming 

(unifying through naming conventions, data harmonizing and combining) and finally 

loading to for example to a reporting database, which business intelligence tools 

utilize (Kimball & Ross 2013).   

 

Business process: 

Business process definition is varied across literature and it can be seen as the 

structure of how things are done to reach a desired goal or outcome that brings 

value to customer (product, service, etc.) with emphasis on the inner workings such 

as functions, resources and actors with clear start and endpoints (Eriksson & Penker 

2000; Davenport 1993; Kirchmer 2017).  

 

Process activity: 

Answer the question of what is done in the process. These can be tasks, functions 

or operations (Lin et al. 2002). 
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Process actor: 

Process actor (also referred to as an agent or a role) answers the question of who 

or what performs the process activity or task (Lin et al. 2002).    

 

Business process modeling (BPM): 

A method of documenting, analyzing and improving either existing or new processes 

by representing the activities, actors, interactions and information flow within that 

process  (Eikebrook et al. 2008; Lin et al. 2002).  

 

Workflow management: 

Although there are varying definitions a commonly agreed role of workflow 

management can be seen as coordinating and controlling tasks and activities inside 

the processes (Georgakopoulos et al. 1995; Rei-jers 2003; Zhuge et al. 2000). 

Workflow management is sometimes discussed as workflow modeling and Reijers 

(2003) sees this as concentrating on elements such as tasks and in which order 

they are executed, how responsibilities are defined and how information flows 

through the process. 

 

1.7. Methodology choices and data collection 
 

Data collection for the thesis was done in four steps and all of the development and 

data collection were confined within the Data Platform and Integration Services team 

as it will be the one providing the DW services in the future. The team consists of 

nine consultants, one team leader, and a department vice president and eight 

people from that team participated in the data collection process. The full list of 

participants can be seen in chapter 3.3. The author is a senior consultant and 

technical project manager in the team and that expertize was utilized during 

research.   
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First, preliminary discussions were held regarding the need for a project model to 

support the expansion of the service and product offering to the data warehouse 

side. This served as the starting point for the research and a basic concept of the 

framework and required tools and actors was formed. The second step consisted of 

gathering necessary theoretical information to support expanding the concept into 

a functioning model and a workshop was also held. The third step was a review 

workshop where a first draft of the proposed project model was presented to the 

team and feedback gathered concerning the process depictions as well as the 

structure of the project lifecycle model. The fourth step was a similar review 

workshop in regard to the process actors and tools. From there model was 

developed towards the final version with constant feedback from team members. 

The fifth step was presenting the final model to the team and validating the process 

as well as outside the team to validate the understandability of the model. This was 

especially important as it will be used as part of marketing and customer-facing 

communication.    

 

In terms of methodology, this thesis is qualitative research and as the goal of this 

thesis is to construct a delivery model with a practical use case, a constructive 

research method is used. In addition to the constructive method, case study method 

is used and the case in question is the project delivery model and the processes 

related to it. The company, or more specifically the Data Platform and Integration 

services department within the company, will serve as the environment in which 

research is conducted as well as bringing it context.  

 

Constructive methodology fits this research well as one of the key elements of the 

methodology is the construction of an entity with a practical use case and an aim to 

solve a real-life problem (Crnkovic 2010; Kasanen et al. 1993: Oyegoke 2011). Also 

as mentioned in the first paragraph, the author itself is a subject-matter expert and 

will bring his own empirical knowledge and findings to the research and this is 

supported in a constructive approach (Crnkovic 2010; Lukka 2003; Oyegoke 2011). 

The inclusion of team members in the development process is also a method that 
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fits well constructive methodology as this will ease the process of implementing the 

new deployment in practice as it is already familiar with the team (Oyegoke 2011). 

 

1.8. Structure of the paper 
 

The thesis is divided into five chapters: 1) Introduction, 2) Theoretical findings, 3) 

Research outline, 4) Delivery model description, development and analysis, and 5) 

Conclusions. The introduction chapter gives the reader the background of the study 

and introduces the key objectives of the study while giving an overview of the 

literature related to the research at hand. The theoretical framework is discussed as 

well as limitations concerning research. Key concepts are defined and methodology 

is shortly reviewed also in the introduction.  

 

Chapter 2 covers the theoretical findings concerning the study. The chapter is 

divided into two main concepts, data warehouse lifecycle theory, and business 

process modeling theory. Chapter 3 discusses the research outline that gives the 

reader a description of how the research is conducted covering such topics as a 

research strategy and data collection. 

 

Chapter 4 shows the empirical results of the study in terms of the data warehouse 

project delivery model and analyses them against the theory presented in chapter 

2. Finally, chapter 5 closes the thesis with a look into the theoretical and managerial 

implications of the study, future research areas and limitations as well as 

summarizes the research.   
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2. THEORETICAL FINDINGS 
 

In this chapter, the key theoretical findings already looked upon in chapter 1.3 are 

discussed in more detail. This is to provide a solid foundation for the empirical part 

of the research. First data warehouse lifecycle related literature is discussed, 

continuing to business process literature and finally business process modeling.  

 

2.1. Data warehouse project lifecycle management 
 

This subchapter discusses the theoretical findings around the concept data 

warehouse lifecycle. Different models are introduced as well as project planning, 

staffing and requirements gathering. 

 

The data warehouse lifecycle itself can be defined as a framework of interconnected 

phases that data warehouse goes through from the initial planning to a completed 

warehouse and to, in some cases, ceasing operations. The typical lifecycle includes 

phases such as planning, requirements gathering and analysis, designing and 

construction, testing, deploying to production and maintenance and support. The 

priorities of each stage may vary depending on the lifecycle model and aspects such 

as economics, time limits and resource availability may affect what is included in 

each stage (Golfarelli 2009).  

 

2.1.1. Inmon model 
 

The Inmon (2003) model as mentioned in chapter 1.3.1, is a top-down, data-centric 

model that starts with building an enterprise-wide data warehouse from all of the 

OLTP sources and it can be seen in figure 2. Data is first tested and programs are 

built against the dataset to understand and analyze the underlying data. This, in 

turn, translates to requirements which the data sets for the data warehouse system. 

The approach is opposite to the classical development lifecycle where the starting 
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point is gathering requirements which will serve as a guideline for the development 

(Inmon 2003). 

 

 

Figure 2. The Inmon approach 

Source: Inmon (2003, 22)   

 

The enterprise-level data warehouse is used to create business area-specific data 

marts, which each serve a specific purpose and generally direct access to the data 

warehouse is not provided for reporting tools. As building an enterprise-level data 

warehouse is a big undertaking, this method requires long development time and 

the start-up costs are high. Also due to the long development time, business units 

have to wait a long time to see additional value data warehouse brings to their 

operations (Malinowski & Zimanyi 2009).   

 

2.1.2. Kimball model 
 

Kimball & Ross (2013) describe the data warehouse lifecycle on a high-level flow 

chart in figure 3, containing several stages through which project flows during its 
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implementation. It is a bottom-up approach that starts with a planning stage for the 

project and continues to business requirements definition, which in turn may 

influence the project plan depending on the findings. From there on the stages 

become more technical and cover the actual building of the data warehouse ending 

in deployment. Finally, future plans for growth are discussed and maintenance is 

set up (Kimball & Ross, 2013). 

 

 

Figure 3. Kimball lifecycle 

Source: Kimball & Ross (2013, 404) 

 

In contrast to Inmon’s model, the Kimball model is a business-oriented model as 

opposed to data-oriented and starts with gathering the business requirements and 

analytical themes and these are formed into a Data Warehouse Bus Matrix. Data 

Warehouse Bus Matrix contains the business processes of the enterprise and how 

they should be analyzed. Also developing an enterprise-level data warehouse is not 

the starting point, but a building of business area-specific data marts with common 

dimensional attributes intersecting whenever a new data mart is introduced. These 

data marts form the actual data warehouse and can be accessed straight via the 

reporting tool of choice. The first data mart to be developed is the one business 
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process with the most critical information requirements defined in the Data 

Warehouse Bus Matrix. From the businesses' perspective, tangible results from the 

data warehouse project can be reached on a relatively cost-effective budget and 

fast timetable (Kimball, et al. 2008). 

 

2.1.3. Agile model 

 

Agile development means doing the work in small increments in a cyclical manner 

(developreview and validatedevelop), with constant interaction with the 

stakeholder (Kendall & Kendall 2005). Agile methodologies bring benefits such as 

improvements in quality, faster development time, clarity in terms of requirements, 

flexibility in development and overall more involvement from all parties bringing 

stakeholder satisfaction to a higher level (Hsieh & Chen 2015).  

 

The proposed Agile BI delivery framework from Larson & Chang (2016) is similar to 

the Kimbal model and includes five stages as seen in figure 4: Discovery, Design, 

Development, Deploy, and Value Delivery. Next, each of the stages is described in 

more detail. 
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Figure 4. Agile BI delivery framework 

Source: Larson & Chang (2016, 19) 

 

In Agile model, the discovery phase is similar to gathering requirements phase and 

essentially the process should start with outlining business questions, which in turn 

will provide insight on needed sources, measures, dimensions, and facts. It is also 

important to establish from the start what is the level of data quality and are there 

any limitations on its availability. In addition to business questions, a key step is data 

profiling, which basically means looking at the data and defining the underlying 

values and structure (Larson & Chang 2016).  

 

The design phase involves designing the overall technical architecture of the project 

as well as modeling and mapping the data and designing the ETL structure. 

Modeling basically means looking into the relations between data and how they will 

be interlinked in the final data model (Kimball et al 2008; Larson & Chang 2016). In 

Agile method there may be several iterations in the process and the final model is 

built incrementally (Larson & Chang 2016). 
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The development consists of building the ETL structure as well as an end-user 

application. The development is done in cycles, which may be called sprints and 

there is always a predefined scope of tasks that are assigned per each cycle. After 

the cycle finishes, a review is held were information validated and the next iteration 

starts with redefined scope based on the findings of the previous cycle (Larson & 

Chang 2016). 

 

The deployment stage involves testing and deploying the deliverables, which in the 

agile framework is a constant task and goes through iterations as development 

proceeds. Collaboration with stakeholders is essential and this makes sure that the 

results being deployed have been verified and tested by actual business users. It is 

also important that a formal change management system is in place as the 

complexity of BI or data warehouse projects is often very high and changes should 

be done with clear structure and order in place. The deployment should also be 

done incrementally and in a controlled and formal manner to make sure that the 

existing operations are not affected negatively (Larson & Chang 2016).   

 

Finally, in value delivery, stage end-user feedback is given regarding the deployed 

project. Based on this feedback there may new development needs and the agile 

lifecycle starts again if decided to proceed in program management (Larson & 

Chang 2016). 

 

2.1.4. Data warehouse project planning and management 

 

Kimball's lifecycle starts with the planning stage and it covers three key elements: 

Assessing readiness, scoping and justification and staffing (Kimball & Ross 2013). 

According to Kimball & Ross (2013) assessing readiness covers three critical 

aspects of the determine/lay groundwork for the success of data warehouse 

projects. First a strong, executive level, business sponsorship is required to drive 

implementation internally within the organization as to have a clear vision of the 
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business implications and possibilities the project offer compared to a fully IT-driven 

project (Kimball & Ross 2013).  

 

Second, a business motivation has to be in place which is conjoined with the first 

aspect as the business is the internal motor for the project giving it a sense of 

urgency (Kimball & Ross 2013). Business motivation may vary and can be internal 

such as difficulties in performing cross-functional performance analysis or external 

pressure from the competition on how they use their data to drive business (Kimball 

& Ross 2013). The third aspect is feasibility and with this Kimball & Ross (2013) see 

data feasibility as the most crucial. In other words, does the organization possess 

the right data with the right granularity needed for the project as the lack of it is 

something that cannot be solved in the short term. 

 

Scoping and justification is the process where boundaries are set for the project and 

the cost/benefit ratio is reviewed (Kimball et al. 2008). Scoping is a two-way street, 

the scope has to be meaningful/comprehensive enough to drive value for business 

users, but also manageable for the IT department to handle development within a 

reasonable timeline (Kimball et al. 2008). It is recommended to focus on one 

business process at a time in order to avoid too a complex initial setting for the 

project (Jukic 2006). It is also stated that the approach to scoping should be that 

most crucial data needs are tackled first to build user confidence towards the new 

data warehouse solution (Golfarelli & Rizzi 2001). Justification can also be divided 

into two parts. Costs (hardware, software, resourcing) can be calculated by the IT 

department. The actual benefit of the project is determined by the business and the 

goal is to get to a level where a quantifiable improvement can be presented as an 

outcome of data warehouse project (Kimball et al. 2008). 

 

Project management in a data warehouse project is an essential element in terms 

of success (Kimball et al. 2008). Project management includes tasks such as 

initiating the project with the project kick-off which will serve as the starting point and 

the overall project plan is reviewed, responsibilities defined and next steps agreed 
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upon. Documentation is also a process that should be taken into account across all 

stages of the project. It will ease the onboarding of any new team members, allows 

to look back on key decisions point in case of unclarity on what was decided and 

when, and overall provides a solid history of anything that has happened during the 

project implementation. Constantly monitoring the status of the project and 

communicating any changes or updates in the scope is also one of the primary 

functions of project management in a data warehouse project (Kimball et al. 2008).  

 

Overall, on-going communication is essential and this is further emphasized by the 

fact that data warehouse projects use cross-functional teams and as there are many 

people involved from different departments. Another element in data warehouse 

development that requires careful communication as well as detailed documentation 

is the iterative nature of development, where development is an ongoing process 

(Kimball et al. 2008).  

 

There are several tools to help with the communication task as well as overall project 

management. Project scope document sets the boundaries for the project, project 

plan outlines the timetable and overall implementation stages, and status report is 

used for regularly updating the stakeholders of the project progress (Kimball et al. 

2008). 

 

2.1.5. Data warehouse project roles and staffing 
 

A common critical aspect across literature in regards to staffing a data warehouse 

is cross-functionality between IT and business. Business stakeholders have domain 

over business logic aka how business processes are executed on a practical level 

and IT stakeholders are concerned about how these processes can be translated 

into functioning technical environment (Vassiliadis, et al. 2001). The number of roles 

and personnel varies depending on the scope of the project as well as the 

experience and capabilities of persons involved. It is common that one person may 
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hold more than one role during development (Kimball et al. 2008; Malinowski & 

Zimanyi 2009; Connolly & Begg, 2005). 

 

The most common roles in data warehouse projects can be divided into three 

groups: Business side, middle ground (business people with technical 

understanding or IT people with business understanding) and finally IT side (Kimball 

et al. 2008; Connolly & Begg, 2005). 

  

Roles in the business side are: 

Business sponsor: the driving force for the project internally, sees the benefit of 

the data warehouse project directly  

Business driver: if a business sponsor is inaccessible to the project team (large 

organization), a business driver will drive more day to day activities concerning the 

project, while leaving more strategic decision making to the business sponsor 

Business lead: a business leader is a respected member of the business side 

(senior-level) who is also involved in the day to day activities concerning the project. 

The role is similar to a business driver and sometimes they can converge 

Business users: main consumers of data and owners of business logic. Important 

to keep business users involved in the project as they have the most insight on the 

actual data in its real-life implications 

From the middle ground roles are: 

Business analyst: understands business drivers and logic and can translate these 

to technical  requirements 

Data steward: in-depth knowledge of master data and understanding on elements 

such as inconsistencies concerning it 

BI-application developer/designer: creates the analytical templates on chosen BI-

tool and is responsible for the upkeep of these templates and solutions 
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IT roles are: 

Project Manager: main driver from the IT side and keeps track of things and 

handles the communication and functions between business and IT 

Technical Architect/Chief Architect: responsible for the overall technical 

architecture as in terms of what components are needed and how they function 

together regarding the DW project (Kimball et al. 2008; McKnight & Associates 

2000). 

 

In addition to these more overarching roles, there are multitude of development roles 

such as data architect (data modeling more from business perspective), database 

administrator (monitor performance of the database, access rules), metadata 

coordinator (handles metadata related tasks such as establishing metadata 

repository and ETL-architect and developer who is responsible for designing and 

executing the structure for data flow from source to destination database (Kimball 

et al. 2008; McKnight & Associates 2000). 

 

2.1.6. Requirements specification 
 

According to Kimball et al. (2008), business requirements definition is a critical part 

of the data warehouse development lifecycle and the success or failure of has a 

major impact on the outcome of the data warehouse project. In figure 5 it is shown 

that business requirements are the central element in data warehouse development 

and it affects most steps in the lifecycle process from project start to finish. If the 

requirements are not understood clearly then the resulting data warehouse 

deployment fails to deliver to initial value promise for the business users. In Kimball’s 

bottom-up approach this is especially important, as the following lifecycle 

development tasks are basically designed and implemented on the basis of 

requirements gathered. Also as the data warehouse in Kimball’s model is built up 

business process related data mart at a time (starting with the most critical) and if 

the first iteration fails, then the following iterations have a much harder road ahead 

in terms of perceived value for the business users. (Kimball et al. 2008) 
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Figure 5. Business requirements impact 

Source: Kimball et al. (2008, 42) 

 

Malinowski and Zimanyi (2008) also see that if the requirements specification step 

isn’t completed properly, there will be significant problems during development. 

Moreover, the aspect of requirement specification or analysis is mostly left without 

attention in the data warehouse projects as they focus more on technical 

development steps. This, according to Kimball & et al. in Malinowski & Zimanyi 

(2008, 253), has led to a situation where “it is estimated that more than 80% of data 

warehouse projects fail to meet user needs and do not deliver the expected support 

for the decision-making process.” Malinowski and Zimanyi (2008) also agree with 

Kimball’s statement that the requirements specification is the base for all future data 

warehouse project activities. 

 

Kimball’s model sees requirements gathering as a two-level process with macro and 

micro-level approaches. On macro-level the overall business needs and priorities of 

the whole organization (or multiple different business areas) are assessed in terms 

of data warehouse project. Micro-level on the other hand, focuses more narrowly on 

just one specific business area related project and evaluates and understands the 

data warehouse related needs of that particular project. Regardless of level the 
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process remains the same which relies on interviewing the business and according 

to Kimball et al. (2008, 64) is, “All requirements gathering initiatives begin with a 

preparation phase, followed by interactive face-to-face elicitation meetings with the 

business, and are then brought to an orderly conclusion with documentation and 

determination of next steps”. Naturally macro level is much larger undertaking in 

size and depth than compared to micro-level which focuses on one specific business 

area. (Kimball et al. 2008). 

 

Malinowski & Zimanyi (2009) separates requirements gathering to three different 

approaches. These are the business-driven approach, source-driven approach and 

combined approach which uses both business and source driven approaches.   

 

Business-driven approach or analysis-driven approach, as shown in figure 6, sees 

that users often cannot formulate their requirements cleary when it comes to data 

warehouse development and analysis of business requirements or business 

processes is conducted. The process for business requirements starts with the 

highest levels of the organization and continues to go through different levels until 

all requirements, which align with overall business goals, are gathered and 

multidimensional elements have been identified. If a business process is the point 

of analysis, then the different activities or services that produce a certain output are 

identified and the elements related to these can be seen as the dimensions to be 

used in the data warehouse model. Business metrics related to the activities can be 

seen as measures (Malinowski & Zimanyi, 2009).  
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Figure 6. Business/analysis-driven approach 

Source: Malinowski & Zimanyi (2009, 297) 

 

Source-driven approach, which also can be called a data-driven approach, the 

specification for the data warehouse is derived from the source systems containing 

the business data as seen in figure 7. Facts, dimensions, hierarchies, and measures 

are extracted and these optionally can be reviewed with the users to pinpoint the 

most relevant facts and measures as the starting point for the development and 

design of the data warehouse. In other words, with this approach, the data sets the 

frames for what can be included in the data warehouse implementation (Malinowski 

& Zimanyi 2009). 

 

 

Figure 7. Source-driven approach 

Source: Malinowski & Zimanyi (2009, 298) 
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Combined approach is according to Malinowski & Zimanyi (2009, 249) “a 

combination of the business- or user-driven approach and the data-driven approach, 

taking into account what the business or the users demand and what the source 

systems can provide”. This approach allows determining the requirements from both 

perspectives and ideally they should match as the requirements that business users 

have, should be met with the data source systems can provide. The approach is 

shown in figure 8 (Malinowski & Zimanyi 2009). 

 

 

Figure 8. Combined approach 

Source: Malinowski & Zimanyi (2009, 299) 

 

Overall we can see from literature that requirement specification is a crucial phase 

in data warehouse development. Proper care should be taken in its planning and 

implementation.  

 

2.2. Business process modeling 
 

In this chapter, the meaning of a business process is defined as well as different 

ways of looking at business processes are discussed. Business process modeling, 
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including a short overview of different methods, definitions and how to choose the 

right modeling technique is discussed next followed by a look into different issues, 

risks and success factors related to business process modeling. Finally, workflow 

management is discussed in the final sub-chapter.    

 

2.2.1. What is business process 
 

Erikkson & Penker (2000) describe the business process as the active part of the 

business which describes the main functions involved in the process as well as any 

resources that are used, transformed or produced. The business process focuses 

on how something is done by showing how these resources interact or possibly 

transform during the process. The outcome of the process in question, whether they 

be products or services, is not on the limelight. In other words, how something is 

done is the key rather than what (Eriksson & Penker 2000). 

 

Davenport (1993, 5) shares a similar view and sees the business process as “a 

structured, measured set of activities designed to produce a specified output for a 

particular customer or market. It implies a strong emphasis on how work is done 

within an organization, in contrast to a product focus's emphasis on what”. 

Davenport (1993) also emphasizes the impact and importance of process owners 

in reference to building successful processes. A process owner is a person who is 

responsible for the overall design and implementation of the process. The problem, 

especially in the processes that span over multiple business units, is finding a 

process owner as it would require operating over business unit boundaries and this 

might clash with the pre-defined organizational structure. Organizational flexibility 

will alleviate this issue (Davenport 1993). 

 

Davenport (1993, 5) also states that  “a process is thus a specific ordering of work 

activities across time and place, with a beginning, an end, and clearly identified 

inputs and outputs: a structure for action. This structural element of processes is 

key to achieving the benefits of process innovation.” Lindsay & Lunn (2003) 
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counterpoint this by discussing that this approach does not fit well processes that 

do not have a linear structure. Processes like these are for example management 

processes or software development related processes. Lindsay & Lunn (2003, 4) 

state that “the nature of the goals of these types of process, i.e. a maintenance goal 

as opposed to an achievement goal, alters the structure of process and illustrates 

that it may not always be appropriate to look at process in terms of clearly defined 

start and end points or that a goal can be achieved.” 

 

Lillrank (2002) suggests that processes could be divided into three categories 

depending on the variance between each process execution. The categories are 

standard, routine and non-routine. Standard processes are executed identically 

across a large number of repeats and process-related development is usually 

related to increasing efficiency of the process in question. Routine processes involve 

a degree of repetition but with enough variance so that each process undertaking 

has some degree of differentiation and cannot be standardized or automated as 

such. Efficiency is still measured, but with the addition of metrics such as customer 

satisfaction. The non-routine process is for situations that can’t be predicted and do 

not repeat in the same manner allowing for preformulated guidance on the process. 

Therefore process success can only be measured after the fact aka when a process 

has already taken place (Lillrank 2002). 

 

Melão & Pidd (2000) identify business processes under four overlapping themes. 

The themes are business processes as deterministic machines, business processes 

as complex dynamic systems, business processes as interacting feedback loops 

and business processes as social constructs. Business processes as deterministic 

machines, as depicted in figure 9, is a mechanical view that sees the BP as a 

sequence of fixed activities that are executed in a pre-determined manner and 

provide a certain output from input such as customer order. Structure, procedures, 

and goals are emphasized and efficiency of the process is a key indicator of 

success. Even though activities are performed by humans, their actions don’t 
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interfere with the process and this sort of approach can be suitable in fields such as 

manufacturing or bureaucracy (Melão & Pidd 2000). 

 

Figure 9. Business processes as deterministic machines 

Source: Melão & Pidd (2000, 11) 

 

Business processes as complex dynamic systems see the addition of interaction 

between the subsystems of the process such as people, technology, tasks and 

structure. Compared to the static mechanical view of BP, this view emphasizes the 

organic dynamic interaction between the elements and also takes into account 

external relationships to provide the required output. Also this view sees 

effectiveness, aka how well the subsystems work together, as a key designing 

metric, rather than the efficiency of the mechanical model (Melão & Pidd 2000).    

 

Figure 10. Business processes as complex dynamic systems 

Source: Melão & Pidd (2000, 14) 
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Figure 10 shows business processes as interacting feedback loops and that 

definition sees the addition of information feedback in the process. Rather than 

having the process as open-loop that repeats its self over and over without any 

element of control, feedback loop view sees the processes as controlled series of 

closed loops. Melão & Pidd (2000, 16) state that “This standpoint is thus an attempt 

to understand the dynamic behavior of a business process not in terms of individual 

components but in terms of interactions between internal structure and policies”. 

Human factor comes into play with the interactions between loops the process is 

shaped as information is processed, discussed and acted upon (Melão & Pidd 

2000). 

 

Business processes as social constructs, as shown in figure 11, is the most complex 

view on business processes as it takes in the multitude differences people involved 

in the process may hold regarding values, expectations and agendas. According to 

this view process is not something that can be objectively or concretely reviewed as 

it is a subjective construct in the minds of people involved in the process. Melão & 

Pidd (2000, 19) state that “business process can be defined in terms of different 

perceptions constructed by various individuals and groups as a result of different 

frames of interpretation. These frames, shaped by beliefs, values, expectations and 

previous experience, act as filters enabling people to perceive some things but 

ignore others”. The different frames make changes to process a task of negotiation 

as not everyone sees the process the same way and there may be conflicts of 

interests. This is a more human approach to business process definition and due to 

its complexity is more suited to fields where subject-matter experts work together 

towards a common goal, such as healthcare or education (Melão & Pidd 2000).   
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Figure 11. Business processes as social constructs 

Source: Melão & Pidd (2000, 11) 

 

The issue with these models according to Lindsay & Lunn (2003) is that even though 

they discuss and acknowledge elements such as motivation and perception of 

things, these are not often illustrated in the actual models. Lindsay & Lunn (2003) 

also state that business processes in general model the things we have learned 

before and try to decipher these to form best practices. When humans are involved 

there is the element of balancing between past experiences with experimenting and 

adapting to new things as well as rules and regulations versus flexibility and 

freedom. Current process models are most suitable for describing the inner 

elements of business processes such as dataflow, roles, goals and dependencies. 

When it comes to describing the process of constant learning and developing 

modern organizations face in their operations, most models are still lacking (Lindsay 

& Lunn 2003). 

 

2.2.2. Business process modeling 
 

Eikebrook et al. (2008, 2) state that “process models are commonly used to 

document existing practice, analyse this practice and suggest future improvements”. 

Similar views are given by Lin et al. (2002) and they see business process modeling 

as a method to decipher and capture existing processes or represent the activities 

and elements within these processes and also represent new processes for 
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evaluation purposes. Aguilar-Saven (2004) adds that business process models are 

predominately used in gaining insight into the process itself, to make decisions 

concerning the process or use modeling as a way to develop business process 

software. Aguilar-Saven (2004) sees the key in process modeling to be identifying 

the purpose and/or users. Understanding these aspects is essential in choosing the 

right modeling technique as different models are suitable for different purposes. In 

table 1 below, Aguilar-Saven (2004) breaks down the most common business 

process modeling techniques and their attributes as well as strengths as 

weaknesses. 

 

Table 1. Description of different modeling techniques 

Source: Aigular-Saven (2004, 144) 

 

 

In the midst of a multitude of different modeling techniques for business processes, 

Lin et al. (2002) developed a generic structure to define the most important concepts 
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of business processes. The generic structure consists of eight aspects. The aspects 

are described below: 

Activity: what the process does, such as order management or capacity planning 

Resource: materials, products, orders 

Behavior: how actions are executed by the agent 

Event: when actions are executed, for example product finished 

Information: the messages relayed or sent by the agent during activities such as 

orders 

Relation: relationship between business entities  

Agent: who performs actions and also which actions, local and physical agents  

Entity: objects that are processed such as products or orders 

 

This structure benefits modeling as it can represent BP in various different purposes 

as well as across multiple layers of abstraction while lowering the barrier between 

representing the process and analyzing the model (Lin et al. 2002). 

 

Luo & Tung (1999) see business process modeling essential in enacting and 

deciphering business processes. And similar to Aguilar-Saven (2004), Luo & Tung 

(1999) see the intended outcome, in other words objective, of the process modeling 

as a starting point. Without properly identifying it, choosing the right modeling 

technique will prove to be difficult as the model should support the objective by 

having the right attributes and perspectives suited for the task.   

 

Luo & Tung (1999) developed a framework to help in selecting the right business 

process modeling technique. Luo & Tung (1999) divide the selection process into 

three elements, objectives, perspectives and characteristics as seen in figure 12 

and state that “selection process should be a reconciliation of the required 

perspectives and characteristics imposed by the modeling objectives and the BPM 
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methods with such requirements”. Each of the elements has own subcategories 

which will be discussed next.  

 

Figure 12. BPM selection model 

Source: Luo & Tung (1999, 314) 

 

Objectives of process modeling can be divided into three subcategories: 

Communications, analysis and control. Communication means basically the way the 

process model and its workings are described so that it can be easily shared with 

other employees besides the people working on the process model. Clarity, 

understandability and simplicity are key factors in facilitating this. Analysis means 

that if the analysis is the main objective of the process modeling (performance of 

the process, alternative processes, simulation) then the model should be scalable 

and allow enactablility. If control as in managing and monitoring the business 

processes, is the main objective, then the model should allow for process 

descriptions that span multiple levels and take into account the process 

management aspect (Luo & Tung, 1999). 
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Perspectives can also be divided into three categories: the object perspective, the 

activity perspective, and the role perspective. Object perspective follows the objects 

that are used or manipulated in the process such as data, goods or documents. In 

other words, the focus is on what is being done. Activity perspective focuses on how 

things are done in the process and what are the relations between activities. Role 

perspective is focused on who is doing what in the process. In other words the focus 

in on roles and dynamics and interactions between them (Luo & Tung 1999). 

 

Characteristics can be divided into four categories: formality, scalability, enactability, 

and ease of use. Formality refers to the used language and notation in the process 

model and how rigid or loose it is in terms of following the predetermined semantics. 

If the process is industrial or for example IT related, a more strict approach may 

work and for something that describes human involvement a looser approach is 

more fitting. Scalability is the factor that determines how large and complex business 

processes can be depicted by using the chosen model. Enactablility basically 

describes if the model is either static (no enactability) or could elements be 

automated and manipulated (enactability). Ease of use is exactly that, in other words 

how easy is the modeling technique to use and understand for both process 

modelers and users of the model (Luo & Tung 1999). 

 

From this framework Luo & Tung (1999) have derived a five-step process for 

selecting the right process modeling technique. The steps are: 

1. Identifying modeling objects  

2. Identifying required perspectives and desired characteristics 

3. Identifying possible business process modeling techniques that could be 

used 

4. Evaluation step 2 against the possible modeling techniques 

5. Selecting the modeling technique 
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2.2.3. Issues, challenges, risks and success factors of business process 

modeling 
 

Issues and risks are something that are not covered very thoroughly in the process 

modeling literature. The focus is on showing the benefits and usability of process 

modeling and the many studies have a positive bias from the start towards process 

modeling (Eikebrook et al. 2008). 

 

A study conducted by Induska et al. (2009) identifies issues and challenges from 

business, vendor and academic perspectives. The top three issues (current 

problems with business process modeling) that were raised from this research were 

standardization, identification of the value of process modeling and also model-

driven process execution (Indulska et al. 2009). Standardization as an issue means 

the lack of uniformity across several different process modeling techniques, 

identification of value is basically the difficulty of seeing what is the overall value 

brought to the table of process modeling exercises and finally model-driven process 

execution refers to the difficulty to automate or execute processes based on the 

model. The top three challenges for the next five years for business process 

modeling were the same as issues, which indicates as them being something that 

can’t be easily solved and are critical of nature (Indulska et al. 2009). 

 

One issue identified by Caetano & Tribolet (2006) is that several business process 

modeling techniques lack the means to describe skills that are required to perform 

activities in the process as well as skills brought by actors in the process. This limits 

the usability in skill management and leads to business processes not including 

skills the organization possesses (Caetano & Tribolet 2006).  

 

In terms of risks, Eikebrook et al. (2008) state that even though process modeling 

is good for improving the overall understanding, documenting as well as 

implementing business processes, there is a major risk of over-analyzing the 

processes and depicting them as more complicated than needed. Becker et al. 
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(2000) see the complex nature of process models themselves (in addition to trying 

to depict complex processes) as a risk in terms of design issues. The complexity 

also leads to the fact that process modeling is a serious undertaking with notably 

economical costs and resource consumption and in the end the model itself may 

turn out to be not suitable for the intended purpose. Also, especially in enterprise-

level organizations, the models may become so complex that only the people who 

made them really understand them and can’t be efficiently communicated across 

the organization (Becker et al. 2000).  

 

What factors contribute to the success of business process modeling is studied by 

Bandara et al. (2005) and several success factors were discovered. Most notable 

were top management support, modelers skills and knowledge, how involved the 

users were in process aka user participation and finally communication concerning 

the process modeling, in other sharing information and feedback Bandara et al. 

(2005). Eikebrook et al. (2008) also raise the issue of proper documentation as one 

success factor. 

 

2.2.4. Workflow management 
 

Workflow management links to business process modeling as it is seen as part of 

business process management which is an umbrella term for different activities 

related processes such as modeling, analyzing and enhancing them (Reijers 2003; 

Van der Aalst 2003, Schimm 2003; Zhuge et al. 2001). Coordinating and controlling 

tasks and activities inside the processes is commonly agreed as the role of workflow 

management (Georgakopoulos et al. 1995; Rei-jers 2003; Zhuge et al. 2000).  

 

Workflow management can also be viewed from a modeling perspective, either as 

modeling encompassing the entire concept of workflow management or as seen 

modeling a part of it (Bußler & Jablonski 1994; Reijers 2003). Bußler & Jablonski 

(1994) represent the former view and divide workflow management into workflow 

modeling and organizational modeling. The main division between the two is that 
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workflow modeling concerns elements such as what, when and how, whereas 

organizational modeling revolves around who performs the activities as well as with 

whom, taking into consideration relationships and organizational hierarchies (Bußler 

& Jablonski 1994). 

 

Reijers (2003) sees workflow modeling concentrating on elements such as tasks 

and in which order they are executed, how responsibilities are defined and how 

information flows through the process. The modeling is seen as part of workflow 

management and not as a separate concept as opposed to Bußler & Jablonski 

(1994) approach where the organizational modeling and workflow modeling function 

together but are understood as separate elements of process modeling. A distinction 

between business process and workflow models (as there are sometimes seen as 

synonyms) is made by Schimm (2003) and workflow models are seen as their own 

entity managing the workflow with information systems. 
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3. RESEARCH OUTLINE 
 

The research outline chapter provides the reader with insight into how the research 

was conducted. Research strategy and methods, the initial situation of the case and 

context, data collection and analysis, and finally research reliability and validity are 

the topics discussed in this chapter. 

 

3.1. Research strategy and methods 
 

Qualitative research is based on finding out in-depth knowledge related to a 

phenomenon through people’s experiences and perspectives through various 

techniques. Instead of answering questions that can be measured to extend such 

as “how many” or “how much”, qualitative research tries to find the answer to the 

question “how” or “what”.  (Bricki & Green 2007; Yilmaz, 2013).  

 

There are many different definitions for case study and it may indicate for example 

study which has low participant number, a study that gathers it’s evidence 

naturalistically, meaning it has real-life context, or study that concentrates on the 

properties of single phenomenon (Gerring 2006). Regarding this study, Baxter & 

Jack (2008) describe the qualitative case study fittingly as “an approach to research 

that facilitates exploration of a phenomenon within its context using a variety of data 

sources. This ensures that the issue is not explored through one lens, but rather a 

variety of lenses which allows for multiple facets of the phenomenon to be revealed 

and understood”. The phenomenon in this study is the data warehouse delivery 

model and its internal processes through data warehouse and business process 

modeling literature and context is the case company department where the study is 

conducted.  

 

As the name indicates, constructive research is rooted in the concept of the 

construction, which can be a practical or theoretical entity that is developed as a 



 
52 

 

result of the research with the aim of solving a real-world problem (Crnkovic 2010; 

Kasanen et al. 1993: Oyegoke 2011). The constructions can be models, diagrams, 

plans, artificial languages etc. (Oyegoke, 2011). Existing knowledge is used and 

researcher's own experience and empirical findings can play be a significant part in 

the research as opposed to a more traditional view of thinking how research is 

conducted (Crnkovic 2010; Lukka 2003; Oyegoke 2011). Applied science is a 

moniker under which constructive research can be placed as it is indeed meant for 

solving a practical problem and constructive research is often linked to case study 

approach (Kasanen et al. 1993; Oyegoke, 2011). 

 

Kasanen et al. (1993, 244) state that “An important characteristic of constructions is 

that their usability can be demonstrated through implementation of the solution”.  

Solving a problem or proving usability alone is not enough to pass as constructive 

research. Also, there should be a strong theoretical rooting for the defined problem 

and solution and end result should also provide new theoretical information in 

addition to practical value (Kasanen et al. 1993; Oyegoke, 2011; Lukka 2003; 

Rautiainen et al. 2017). Kasanen et al. (1993) suggest a six-step approach to 

constructive research: 

1. Identify a practical problem with research potential. 

2. Gain knowledge and understanding of the topic. 

3. Develop a construct. 

4. Use the construct in practice and show it works. 

5. Identify its theoretical roots as well as research contributions. 

6. See if the solution can be utilized outside of the identified problem aka look at the 

scope of the solution. 

 

One of the challenges of constructive research is that the successfulness of the 

construction can only be determined after it’s been constructed due to its practical 

nature (Kasanen et al. 1993). And as the idea constructive research is to provide a 
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novel new solution to an existing problem, it is advisable that the people who will be 

using the solution are involved in the design process as well as during deployment 

time to eliminate any change resistance a new working method might bring 

(Oyegoke 2011).   

 

3.2. Initial situation of the case and context 
 

The research case in this paper concerns developing a new project delivery model 

to support expanding case company’s business offering to include data warehouse 

design and implementation. In the past Data platform and integration department of 

the case organization has established itself mainly as a consultancy and application 

management service (AMS) provider specializing in Qlik and in small part Oracle BI 

solutions. As the market for consultancy concerning Qlik has been saturating more 

and more each year organization shifted its strategy in 2018 to start focusing more 

on expanding its product offering. 

  

Adding Microsoft Power BI was the first step and current strategic goals of the 

organization are to expand the service offering to cover data warehouse solutions 

using cloud-based Microsoft Azure stack and overall shift focus from report 

development to more backend development, which is less reliant on the (customer) 

chosen reporting technology. It was recognized that this opens up new possibilities 

in terms of revenue and makes the case organization more flexible in terms of which 

kind of projects it can undertake. 

 

In order to fulfill these goals, the case organization needed to develop its technical 

skills regarding the technology as well as create a project delivery model for data 

warehouse projects, which will be utilized in future customer projects. The model 

should depict the lifecycle of data warehouse project and the different processes 

involved in it. More precisely, to map out the different stages needed for a data 

warehouse project, different roles required in the process, what tools will be used 

and how everything will flow from start to finish. In addition to this, a set of tools such 
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as interview and documentation templates are created to support the model. Not 

only does the lack of project delivery model make it difficult to implement larger 

projects, but customer-facing communication lacks a central element if the case 

company cannot show that there are established development processes in place.  

 

This thesis will focus on the development of the implementation framework aka 

project delivery model and will be done in conjunction with an internal DW-project, 

which sets to bring data from different sources into a single data warehouse solution 

which will then serve different business units as the main data source. 

  

3.3. Data collection 
 

Data collection for the thesis, as described in chapter 1.8, was done in five steps as 

all of the development and data collection were confined within the Data Platform 

and Integration Services team as it will be the one providing the DW services in the 

future. The team consists of nine consultants, one team leader and a department 

vice president and eight team members participated in the data collection process. 

The author is a senior consultant and technical project manager in the team and 

that expertize was utilized during research. The flow of discussions can be seen in 

table 2 and the roles of the participants and in which discussion they took part in 

table 3.  

 

Table 2. List of discussion topics and participants 

 

 

Discussion topic Discussion no. Participants Type

Research Sub-

Question

Initial project model and process actor & tool discussion 1 8 Background discussion 1,2,3

Project model first high level draft workshop 2 4 Workshop 1,3

Review of first draft high level deployment model 3 8 Construction review 1,3

Process actor and tools workshop 4 4 Workshop 2

Review of completed project deployment model with tools and roles 5 8 Construction review 1,2,3
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Table 3. List of participants, roles and discussion participation 

Role 
Participated in 
discussion no. 

Vice President 1,2,3,4,5 

Senior Consultant BI & Team Leader 1,2,3,5 

Senior Consultant BI & Technical Project Manager 1,2,3,4,5 

Senior Consultant BI 1,5 

Consultant Data Warehouse Development 1,2,3,4,5 

Consultant AI & Advanced analytics 1,4,5 

Data Scientist 1,5 

Consultant BI 1,5 

 

 

First, preliminary discussions were held regarding the need for a project model to 

support the expansion of the service and product offering to the data warehouse 

side. This served as a starting point for the research and a basic concept of the 

framework and required tools and actors was formed based on the discussion. The 

second step consisted of gathering necessary theoretical information to support 

expanding the concept into a functioning model and a workshop was also held to 

support this.  

 

The third step was a review workshop where a first draft of the proposed project 

model was presented to the team and feedback gathered concerning the process 

depictions as well as the structure of the project lifecycle model. In the fourth step, 

a similar review workshop was held in regard to the process actors and tools. From 

there model was developed towards the final version with constant feedback from 

team members. The fifth step was presenting the final model to the team and 

validating the process as well as outside the team to validate the understandability 

of the model. This was especially important as it will be used as part of marketing 

and customer-facing communication.    
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Overall this approach of using a team to conduct the research as well as the author 

being a part of the research group is aligned with constuctive methodology. Also 

constructive research methodology does not close out any particular data collection 

method and therefore the chosen approach is aligned with it (Kasanen et al. 1993; 

Crnkovic 2010; Oyegoke 2011). 

 

3.4. Data analysis 
 

Thematic analytics is used in this research and it is a qualitative method that 

identifies patterns of meaning in data and how they relate to the research topic and 

questions. The patterns of meaning are referred to as themes and the focus is on 

finding meaningful themes and through analysis, only the themes that answer the 

research questions at hand (Braun & Clark 2012; Aronson 1995; Attride-Stirling 

2001). 

 

The themes are divided into basic themes, organizing themes and global themes.  

Basic themes describe certain characteristics, issues or questions found from the 

data that by themselves don’t really say much. When organizing the main ideas of 

basic themes to groups that share similar characteristics, organizing themes are 

formed. Global theme groups summarize the themes found at the previous level and 

thus doing so, give an understanding of the data as a whole. When forming a 

thematic network, the global theme is at the core of the network with branches of 

organizing themes that branch out to basic ideas (Attride-Stirling 2001). 

 

Data analysis is conducted first using thematic analysis method to breakdown the 

issues found at initial discussions with the research group concerning the research 

questions. The found issues are divided into meaningful themes and these themes 

provide the basic outline for the constructions developed during the research. 

Theoretical information is combined with the review discussions to build the 

constructions and this process and the constructions are reviewed as a part of the 
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analysis. This analysis is done against the research questions, goals of the study as 

well theory presented in chapter 2. 

 

3.5. Reliability and validity 
 

Golafshani (2003, 603) states that “Reliability and validity are conceptualized as 

trustworthiness, rigor and quality in qualitative paradigm”. Reliability refers to the 

consistency of the research procedure. In other, if the same research is conducted 

again using the same research decisions as in the first one, the results should stay 

similar and comparable (Noble & Smith 2015). The personal and research method 

biases should be taken into account if they pose a danger of influencing the research 

and the researcher should affect the results to a minimal level (Noble & Smith 2015). 

This research uses a constructive research method that doesn’t take such a strict 

stance against researchers own involvement, as it is seen as a part of the 

methodology that the researcher participates in the research as a leading role 

(Crnkovic 2010; Lukka 2003; Oyegoke 2011). The internal workshops which were 

used to define, create and refine the constructions presented in chapter 4 of the 

study were also documented and saved in the case company intranet for future 

reference and to ensure data collection reliability. 

 

Research can be deemed valid if the findings are clearly sourced from the data 

uncovered during research and the results are truthful in nature (Noble & Smith 

2015; Joppe 2000 in Golafshani 2003). Validity in constructive research can be 

assessed to some extent by its truthfulness. For example a statement that 

construction A is needed to solve problem B, may be assessed from the viewpoint 

if this statement is true or not. But the validity of constructive research can also be 

assessed by determining if the constructions created as a result of research solve 

the actual problem from which the research stems from (Kasanen et al. 1993). 
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4. PROJECT DELIVERY MODEL DEVELOPMENT AND ANALYSIS 
 

In this chapter the results of the research are discussed and analyzed. As described 

in chapter 3.3 the data for the research was collected through a series of discussions 

with the research team and theoretical information is combined with the findings of 

these discussions. Based on the initial discussion (discussion no.1), a thematic 

framework was formed to organize the topics brought up in the discussions into 

meaningful themes. 

 

 

Figure 13. Thematic network based on discussion themes 

    

The thematic network seen in figure 13 gives an overview of the different themes 

with all linking to the global theme of Data Warehouse Project Delivery Model. Next 

organizing themes formed from the basic themes can be linked to the research sub-

questions discussed in chapter 1.2. This division can be seen in table 4.  
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Table 4. Sub-questions and their relation to thematic network themes 

Sub question Organizing theme Basic themes 

1. What stages are involved in the 
delivery model? 

Data warehouse 
lifecycle model 

High-level detail enough 

Communication and ease of 
use priority 

Basic flow of stages 
understood, but needs 
definition 

Business-oriented approach 

2. What roles and tools are 
involved in different stages? 

Process actors Current roles in team-based 
on BI development 

Need customer & supplier 
perspectives to the roles 

DW projects are complex, 
need many roles and skills 

Process tools Identified current tools and 
what is missing 

Jira board in use for work 
management 

Documentation practices 
need improvement 

3. What are the processes within 
the stages and how they function? 

Data warehouse 
lifecycle processes 

Agile development methods 
already in use 

Incremental deployment in 
use 

Specification and testing 
process need definition 

Processes identified: 
planning, specification, 
development, testing, 
deployment 

 

 

Each of these organizing themes constitutes a construct or constructs (in terms of 

tools) in this research. In regards to constructive methodology, the constructs, which 

can be practical or theoretical entities that are developed as a result of the research 

with the aim in solving a real-world problem as according to Crnkovic 2010, Kasanen 

et al. 1993, Oyegoke 2011. Data warehouse lifecycle model gives the overall frame 

for the project delivery model and it depicts the overall flow of processes. In this 

stage BPM technique is defined based on the requirements for the lifecycle model. 

The process actors theme encompasses the different roles needed in the project 

delivery model. Project tools defines the tools used in each of the processes within 

the project delivery model. Finally, data warehouse lifecycle processes defines the 
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processes and how they function (inputs and outputs), process actors required and 

process tools used. In other words the last construct build upon the other constructs, 

although each of them can also be viewed and used separately. Also in compliance 

with the constructive methodology, the author's own experience was used to define 

the processes (Kasanen et al. 1993). 

 

The inclusion of team members in the development process was also in line with 

constructive methodology as this will ease the process of implementing the new 

deployment in practice as it is already familiar with the team (Oyegoke 2011). This 

is also described as one of the success factors for business process modeling as 

defined by Bandara et al. (2005) along with sharing information and feedback, which 

was a constant and easily manageable process in the case company team due to 

its small size. The following chapters will discuss the development of each construct 

from an analytical viewpoint starting with the data warehouse lifecycle model. 

 

4.1. Development of data warehouse lifecycle model 
 

A clear starting point for the development of the model was determining the overall 

shape of the project deployment lifecycle model and finding the answer for sub-

question 1 “What stages are involved in the delivery model”. As seen in table 4, the 

following themes were raised during research group discussion 1 which covered 

both initial process model as well as initial process actors and tools: 

1) Basic understanding of the flow of stages exists, but needs definition  

2) Give a high-level depiction of the project flow in a lifecycle manner (from start 

to finish), no need to go into too deep technical detail 

3) Business-oriented approach 

4) Ease of use, communication and understandability crucial  

The research group identified that a basic understanding of the flow of stages exists 

(planning, specification, developing, testing and deploying), but due to the more 

complex nature of data warehouse projects, a further definition was needed. To help 

to find the definitions, different theoretical approaches defined in chapters 2.1.1, 
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2.1.2 and 2.1.3 were compared and reflected against the issues presented in the 

discussion 1.  

 

As Inmon (2003) model, which uses a purely data-centric top-down approach, is 

more suitable for larger, full enterprise level, data warehouse projects and due to 

the limited resources our team possesses, this is approach is simply beyond the 

scope and means of the case company team. Therefore the bottom-up approach, 

where business requirements are at the forefront and the data warehouse project is 

divided into smaller increments, was a clear starting point (Malinowski & Zimanyi 

2009). In that regard the Kimball & Ross (2013) model as seen in figure 3, which 

uses the bottom-up approach, was used as a reference for the developed lifecycle 

model. 

 

Modifications were made primarily in terms of simplifying the flow and especially the 

development part of the Kimball & Ross (2013) model. The simplifying the 

development part was due to recognizing in the first discussion that a high-level 

depiction is enough as too many technical stages make the lifecycle difficult to 

communicate and understand. The BI reporting path was merged with the 

developing part and the technical architecture and product selection and installation 

were merged into environment setup stage. Also, as the case company is a 

consultancy firm, customer-related elements were added such as customer 

resourcing, end-user testing as separate stages within the lifecycle. Project 

management and documentation are also seen as a constant processes as is in the 

Kimball & Ross (2013) lifecycle model.  

 

Testing and developing stages and their cyclical flow was derived from both the 

Agile BI development model by Larson & Chang (2016). Agile development method 

brings benefits such as faster development time, flexibility, and better stakeholder 

involvement and as the research group was already familiar with the methods (as 

seen in table 4), it was a natural choice (Hsieh & Chen, 2015). To summarize, the 

developed data warehouse lifecycle model utilizes elements from the Kimball & 
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Ross (2013) lifecycle model and the Agile BI development model by Larson & Chang 

(2016) due to the flexible and business-oriented nature of the approaches. These 

elements are aligned with the findings from the first discussion. As processes were 

already identified in the first discussion, they are included in the lifecycle model, but 

will be discussed in more detail in chapter 4.4.  

 

In terms of business process modeling technique, the model developed by Luo & 

Tung (1999) for selecting BPM technique was used to model the lifecycle. Luo & 

Tung (1999) divide the selection process into three elements, objectives, 

perspectives and characteristics as described in detail in chapter 2.2.2. First the 

objective was defined from the elements introduced by Luo & Tung (1999): 

Communications, analysis or control. As the understandability and ease of sharing 

for both internal and external personnel of the developed project model were of the 

essence, then we can determine that communication is the key objective of the 

model. As the development lifecycle will be part of the project plan template and 

thus part of customer-facing communication, this emphasis on effective and 

understandable communication is also in line with Kimbal et al. (2008) 

 

The second element, perspectives is divided by Luo & Tung (1999) into three 

categories: the object perspective, the activity perspective, and the role perspective. 

Object perspective follows the objects that are used or manipulated in the process, 

activity perspective focuses on how things are done in the process and what are the 

relations between activities and role perspective is focused on who is doing what in 

the process. When comparing these definitions to the requirements set for the 

project delivery model, activity and role perspectives rise up, with the emphasis on 

the activity perspective. The perspective element can be tied into Reijers (2003) 

definition of workflow modeling as it is seen by concentrating on elements such as 

tasks and in which order they are executed, how responsibilities are defined and 

how information flows through the process. 
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The third element, characteristics is divided into four categories by Luo & Tung 

(1999) and these are formality, scalability, enactability, and ease of use. As one of 

the key requirements was that the model could be communicated easily as well as 

utilized without special training or understanding of for example specific notation 

system, the ease of use characteristic is the defining element regarding the 

developed project delivery model. 

 

When looking at the outcome of the Luo & Tung (1999) framework, a suitable 

business process modeling technique needs the following elements: is easy to 

communicate, perspective on action and roles and easy to use also by others than 

the process model developer. According to Aguilar-Saven (2004) in table 1, the flow 

chart fits the description as it allows describing the process in a variety of ways and 

communication and ease of use are the key elements of a flow chart. Therefore the 

were modeled using a flow chart technique and figure 14 shows the high-level flow 

chart of the whole data warehouse project delivery model with each process and 

process elements shown including information flow between processes. 
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Figure 14. Developed data warehouse lifecycle model example 
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This depiction is not the actual developed flow chart for the case company, but a 

more simplistic version of it. An example of the style of the actual flow chart can be 

seen in figure 15 in chapter 4.4.2.2 although the process level flow chart is on a 

higher detail level as it combines elements of a flow chart to an infographic way of 

conveying, tasks, tools and roles. 

 

4.2. Development of process actors 
 

Sub question 2 “What roles and tools are involved in different stages” seeks to define 

the process actors and tools and their place in the overall project delivery model. In 

terms of process actors the following themes were raised during research group 

discussion 1 for organizing theme process actors: 

1) Current roles in the team are based on BI development 

2) Need for customer & supplier perspectives concerning the roles 

3) Data warehouse projects are complex, need many roles and skills 

The process actor defines who or what performs the process activity or task (Lin et 

al. 2002). From the process actor themes, the first point that our current roles are 

more or less based on BI development, which in general requires fewer definitions 

and in the case company the definition is two-fold: Architect, who is responsible for 

the overall design of the BI project and Developer who does most of the 

development tasks based on the architectural design. 

 

Based on this and the fact that data warehouse development involves a multitude 

of different roles and skillsets, process actors needed further definition in the case 

company to better suit data warehouse development (Kimball et al. 2013; McKnight 

& Associates 2000). And as the case company is a consultancy firm, the 

customer/supplier division of process actors had to be taken into account as well. 

 

Process actors were identified by using the reference list presented in chapter 2.1.5 

by Kimball et al. (2008), Connolly & Begg (2005), Smith (2005) and McKnight & 
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Associates (2000). During an internal workshop (discussion 4), the roles were 

further defined to fit the case company needs better and separated into supplier 

(case company) and customer project teams. These will be discussed in the next 

sub-chapters. 

 

4.2.1.1. Supplier project team 
 

The supplier project team consists of team leader, technical project manager/lead 

developer and development team, which can contain several different roles 

depending on the project scope and expertise needed (Kimball & Ross 2013). 

  

Team Leader  

The main responsibility is resourcing and overall following of work allocations of the 

whole team and providing (administrative) support during the project. Team Leader 

is involved mainly in the project planning phase, but involvement may be needed if 

certain resource needs arise during implementation. Team Leader is not referred in 

literature and is based on the internal discussions as a specialty role found in a 

consulting setting.  

Technical Project Manager 

Is responsible for the overall implementation of the project which includes project 

scope and schedule, risk management, communication, the team (internal), budget. 

In addition to project management tasks, Technical Project Manager has technical 

skills, which will enable him/her to translate business requirements/knowledge to 

technical requirements, understand the technical deliverables needed for the 

project, and oversee and assist on technical development tasks. Technical Project 

Manager is involved throughout all project phases. The technical project manager 

is a combination of project manager and data architect or chief architect in terms of 

handling all the project managerial tasks, but also having input and understanding 

of the overall technical implementation of the project (Kimball et al 2008; McKnight 

& Associates (2000).  
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The following roles constitute the Development Team and the overall composition 

may vary depending on the project.  

 

Data Platform Architect 

Establish the technical infrastructure so that all the necessary hardware/cloud 

components are in place and available computing/storage resources are set to fit 

the project needs. 

Data Scientist 

Responsible for advanced analytics such as machine learning and predictive 

models. This role was defined in the research discussions.  

Data Engineer 

Design the overall data flow and oversee the ETL development such as writing 

procedures, creating tables. This is a combination role ETL-architect and ETL 

developer roles found in chapter 2.1.5 and the architect role already present.    

BI Developer 

Developing end-user report/data model for reporting. This role was based on the 

existing developer role case company had.  

Database Administrator 

Monitor and tune the Database performance, oversee access control, manage 

connections (Kimball et al 2008).  

Business Area Expert 

Define key metrics together with customer, business logic/rules, semantic model. 

Business area expert was uncovered during the internal discussion 4, when 

discussing the nature of consultancy work. This allows the case company 

consultants to see a variety of businesses and investigate how they operate through 

projects. This helps to build up a certain level of understanding, which can be helpful 

when discussing business logic related issues with the customer.    
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4.2.1.2. Customer project team 
 

As the supplier handles the technical development, the customer team will provide 

in-depth business knowledge as well as providing support in terms of technical 

architecture. 

    

Project/Business Owner 

Subject matter expert, a person who will drive the project internally on the 

customers’ side. Also a consumer of data and has in-depth knowledge of practical 

use cases and meaning of data involved. A combination of business driver and 

business lead as described in chapter 2.1.5.  

Technical Architect 

Responsible for the customers' overall technical environment. 

Project Manager/Coordinator 

Scheduling, meeting arrangements etc. Based on internal discussion 4, this role is 

less technical than the supplier technical project manager and overall the supplier 

project manager is the main project manager in terms of implementation.   

Data Steward 

Responsible for Master Data management. Basically the person(s) who understand 

the intricacies of the underlying data and can provide the project team insight on 

them (McKnight & Associates 2000). 

Business Users  

Subject matter experts, for testing and validating. Main consumers of data. (Kimball 

et al. 2008; McKnight & Associates 2000) 

 

Overall the roles are derived predominately from the Kimball et al. (2008) and 

McKnight & Associates (2000) definitions. The customer and supplier division was 

based on the idea that business outsources part of the IT-related tasks and these 
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tasks are done by the case company with few overlapping roles over the business 

side. Also, some of the roles were combined to keep the list of actors contained and 

controllable and overall it would be redundant having tens of different roles, taking 

in account the size of the case company team. And as our team is small, our project 

scopes have to manageable and this is backed up by the fact that number of roles 

and personnel varies depending on the scope of the project and one person may 

also hold more than one role during development (Kimball et al. 2008; Malinowski 

& Zimanyi 2009; Connolly & Begg 2005). 

 

4.3. Development of process tools 
 

Themes found in the first discussion for process tools organizing theme were: 

1) Identified current tools and what is missing 

2) Jira board in use for work management currently 

3) Documentation practices need improvement 

Currently the research group has a working meeting memo template to track project 

status and a technical specification template. The project plan template also exists, 

but needs to be updated as a result of research as it will serve as the main document 

of the project. Overall documentation practices needed improving and its importance 

is also seen by Kimball et al. (2008). From the tools listed by Kimball et al. (2008), 

project scope document is integrated into the project plan, status report is the same 

as meeting memo and as mentioned project plan exists already and is refined during 

the research.  

 

The research group identified that in addition to those tools, there is a need for an 

interview template as it is the main approach to gathering data from business users 

(Kimball & Ross 2013). Also test case and test result template were required for the 

testing process, source system analysis template to accompany specification 

process, GDPR documentation template due to regulations (used when necessary), 

and progress review template for reviewing the outcome of each development cycle. 

The tools were developed and reviewed by the research group in discussion 4 and 
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weren’t based on any existing model. An example of GDRP documentation can be 

seen in table 5. 

 

Table 5. Example GDPR documentation 

Fieldname Description Source Storage Category Application Access Justification 

Address_1 
(source) 
’Street 
Address’ 
(application) 

Street 
Address of 
customer 

MS AX 
(Sales) 

Blob, 
Database, 
Application 
memory 

Sales Sales 
Report 

Developers, 
Sales Key 
Users 

Geomapping 
of customer 
location for 
area based 
analysis 

HETU Social 
security 
number 

Solaforce Blob, 
Database 

HR No end user 
application 
usage 

Developers Employee 
age derived 
from field, 
necessary for 
HR reporting 

 

 

It was also noted in terms of workflow management, which can be defined as 

coordinating and controlling tasks and activities inside the processes, the case 

company uses JIRA board for this exact purpose (Georgakopoulos et al. 1995; Rei-

jers 2003; Zhuge et al. 2000). It was decided to implement this practice to data 

warehouse projects also and each data warehouse project implementation will have 

its own board. 

 

Overall, this chapter discussed the various roles and tools defined through research 

group discussions and literature. The next chapter goes through the actual 

processes within the project delivery model and there the place for each role and 

tool is defined giving the answer to sub-question 2.  

 

4.4. Development of data warehouse lifecycle processes 
 

The third sub-question “What are the processes within the stages and how they 

function” is tied to the fourth organizing theme found based on the research group 
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discussion 1: the data warehouse lifecycle processes. The following topics were 

raised as basic themes: 

1) Agile development methods are already in use, so the development process 

should follow that 

2) Incremental deployment is a practice and this is aligned with Kimball et al. 

(2008) as well as Larson & Chang (2016) approaches 

3) Specification and testing processes needed further definition 

4) Overall the processes identified were planning, specification, pre-

development, development, testing, deployment 

 

To recap, business process is seen as how things are done to reach a desired goal 

or outcome with emphasis on the inner workings such as functions, resources and 

actors with clear start and endpoints (Eriksson & Penker, 2000; Davenport 1993; 

Kirchmer 2017). In terms of data warehouse delivery model, the whole concept can 

only be depicted on a high level due to many different phases a data warehouse 

deployment goes through during its lifecycle. Due to this, the developed project 

model was divided into three main phases starting with Project Initiation Phase, 

continuing to Development Phase and finally to Deployment Phase. Each phase 

varies in length and contains two or more processes. First, a brief summary of the 

processes is given below, before proceeding to a more detailed look into how they 

function. 

 

Planning process (Project Initiation Phase): the planning process starts with the 

identified development needs and goes through stages of scoping, project planning 

and resourcing and ends in the project kick-off meeting, which officially starts the 

project. It can be described that the input for this process is the development need 

and the output is agreed-upon project plan and defined customer and supplier 

project teams.  

Specification process (Project Initiation Phase): starts with interviews and 

source data analysis and ends up with technical specification. Input is the scope set 

out by the project plan and output is the technical specification.  
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Pre-development process (Development Phase): includes setting up the 

development environment and testing sample data. Input is the technical 

specification and output is working development environment and understanding of 

any special requirements data sets for development. 

Development process (Development Phase): the development of the 

deliverables defined in the technical specification and constant review of the 

progress. Input for the process is the technical specification as well as the working 

development environment and understanding of the data gathered in the previous 

process. 

Testing process (Development Phase): test case definition and user testing. Input 

is the set of deliverables that form an entity that can be tested, output is either issues 

in the deliverables or acceptance for deployment. 

Deployment process (Deployment Phase): user-tested deliverables are deployed 

into the production environment where users continue testing them on an everyday 

use basis. When 100% of the deliverables are deployed, the project closing meeting 

is held and the future is discussed. Input is the tested deliverables and output can 

be bug notifications or fully deployed data warehouse implementation. 

 

If we look at these processes through the division suggested by Lillrank (2002), it 

could be argued that it depends on which level the processes are looked at. Based 

on author own experience on the subject, the flow of phases and processes more 

or less falls under the standard category, but each customer and their data needs 

are different so for example duration of the project and actual development tasks 

may differ greatly depending on the complexity of requirements making for an 

argument for the non-routine category. Of course if all customers would use the 

same source systems and require the same reports and data handling, then these 

tasks could also be standardized as is done by several companies in the field. 

 

As mentioned in chapter 4.1 the BPM technique used for modeling the processes is 

flow-chart which was chosen using the framework by Luo & Tung (1999). Based on 
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the workshop discussions where the initial framework was reviewed, it was realized 

that the model would become too complex if each process is shown in detail in the 

lifecycle flowchart. The problem with complex models is that even though the flow 

of information and task may be clear to the process model developer, they can get 

lost in translation when presenting to users outside the developing work according 

to Becker et al. (2000). As a solution, the project deployment lifecycle model was 

divided into different subprocesses, which each modeled separately, with only the 

high-level flow chart (figure 14) showing their relationship to each other.  The 

flowchart is modified to contain infographic elements to provide information on 

process actors and tools in addition to the process flow. Also as the modeled 

processes are part of the project plan template (which will serve as the main 

communication tool towards the client regarding the model), there will always be 

written description to accompany the model to further eliminate the risk of 

misunderstanding. 

   

4.4.1. Project initiation phase 
 

Project initiation phase includes the planning process and specification process. The 

main goal of the planning process is to build a solid foundation for project 

implementation/development (Kimball & Ross 2013). 

 

4.4.1.1. Planning process 

 

Planning process is based on the Kimball & Ross (2013) approach as discussed in 

chapter 2.1.4, but the element of assessing readiness is something that is usually 

done internally by the customer and the supplier itself has minimal influence on it. 

Scoping and justification on the other hand can be discussed in the negotiation 

stage before the actual project start.  

   

First the project scope and overall timeframe are discussed with the customer and 

this will act as the basis for the project plan. After the project start has been agreed 
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upon phase continues to establishing the project team, by both customer and 

supplier. After both project teams have been established, a project kick-off meeting 

is held. The main goal of the meeting is to make sure that the customer and the 

supplier have a uniform view on what the project entails and on what timeframe and 

how much resources are needed. 

  

The project kick-off meeting also serves as an introductory platform for both 

customer and supplier teams. The initial project plan is reviewed and filled out on 

details that will be discussed during the Kick-Off meeting, such as preliminary 

resourcing timeline concerning the project (who/what roles will be included and 

when are these roles most crucial during the project timeframe) as well as 

development guidelines. During Kick-off meeting timeslots for specification process 

are agreed. 

Input: Decision to start project/new set of data warehouse needs in case of 

continued development   

Deliverables (output): Refined project plan, including working practices and project 

timeline, resource allocations, scheduling specification process 

Process actors: Technical Project Manager (supplier), Development Team 

(supplier), Project Owner (customer), Technical Architect (customer), Business 

Users (supplier)   

Process tools: Project Plan, Meeting Memo 

 

4.4.1.2. Specification process 
 

The specification process is a four-stage process, which starts with structured 

interviews conducted by the supplier. Interviews are the primary data gathering 

method in the bottom-up approach which is used in this model as mentioned in 

chapter 4.1 (Kimball et al 2008). Parallel to the interviews, a source system analysis 

is conducted as per the combined approach by Malinowski & Zimanyi (2008). This 
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allows having a more complete picture on in terms of what is required and what can 

be provided. 

  

The specification process continues to developing technical specification (based on 

the information gathered from the interviews and source system analysis) and finally 

the review of the technical specification by the customer. When the technical 

specification passes customer review, the project proceeds to the development 

phase. Tools used in this phase are interview template and specification template. 

The specification process may take place in several iterations if the amount of 

interviews is high or if a lack of information is identified after technical specification 

review. 

 

Structured Interviews 

The interviews are conducted in a semi-structured format with key business users 

and/or technical persons using interview template. The goal is to go through current 

reporting environment (tasks, processes, number of users, frequency of use, 

problem areas etc.), define reporting needs (primary reporting needs, sources, 

operational data, need of real-time data, historical data handling), and define Master 

Data (Customer, Product, HR etc) and challenges related to management of Master 

Data. Self-service requirements are also mapped out. The interview structure is 

based on the interview template developed during the research group discussions. 

 

Source system analysis 

Source system analysis as described in chapter 2.1.5 is conducted in conjunction 

with interviews to give an in-depth look into the data. Through this process it can be 

verified that the necessary elements specified through interviews are in place at the 

source systems. Data itself is not manipulated at this stage. 
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Develop technical specification 

Based on structured interview(s) and source system analysis detailed technical 

specification is created that will work as a guideline during development. Technical 

specification will be refined and revised during development. 

 

Review and revise the technical specification 

Review of the technical specification developed by the supplier and approval for 

development or point out parts that need revision. This is the final step in the 

specification process and the process attributes are described below. 

Input: Project scope set in project planning phase 

Deliverables (output): Fill out structured interview template based on interviews 

conducted by the supplier, source system analysis, reviewed and approved 

technical specification 

Process Actors: Technical Project Manager (supplier), Data Engineer (supplier) 

Business Area Expert (supplier), Business Users (customer), Project Owner 

(customer), Data Steward (customer) 

Process Tools: Interview Template, Technical Specification Template, Source 

System Analysis Template, Project Plan 

 

4.4.2. Development phase 
 

The development phase consists of three main parts: pre-development process, 

development process where the bulk of the development takes place and testing 

process which consists of planning of test cases and actual testing period/workshop. 

To keep development tasks organized and to make progress monitoring efficient, a 

JIRA ticketing system and board will be utilized. The development and testing 

processes were based on the Agile method by Larson & Chang (2016), where both 

processes are done cyclical iterations with emphasis on stakeholder involvement. 

As uncovered in research group discussion 1, the Agile way of working was already 

in place in terms of development, so it made sense to implement it to the processes. 
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4.4.2.1. Pre-development process 
 

The pre-development process aims to build a solid foundation for the development 

tasks in the development process. Stages in this process are environment setup 

and sample data analysis. 

 

Environment Setup  

Before development can start, a technical environment needs to be set up. This 

includes installations/subscriptions (on a cloud-based environment) of needed 

components. Security rules and roles are established and the connectivity to source 

data systems ensured. Access for developers is granted to the new environment. 

 

Sample Data Analysis 

The second important pre-development task is sample data analysis/familiarization. 

Customer will provide supplier sample set of data, which gives the supplier an 

indication on what kind of data will be handled during development process, and are 

there any particular data needs that have to be taken into consideration when setting 

up the technical environment. Also overall performance can be assed and certain 

problem areas related to data (integrity, format, reliability) can be pinpointed already 

at this stage. 

Input: Technical specification defined in the previous stage.  

Deliverables: Functional development environment, Overview of the data involved 

and any restrictions/needs it sets in terms of development and development 

environment 

Process Actors: Data Platform Architect (supplier), Technical Architect (customer), 

Technical Project Manager (supplier), Data Engineer (supplier), Data Steward 

(customer) 

Process Tools: Technical Specification, JIRA 
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4.4.2.2. Development process 
 

The development during project is done in cycles (iterations) where 1-3 weeks of 

development is followed by a review meeting, which then will start a new cycle. The 

cycle length is typically longer in the beginning of development as building the data 

flow structure of each source takes more time when compared to report building, 

which usually takes place at the end of the development phase. An example of how 

the process is depicted using the modified flowchart with infographic elements is 

shown in figure 15. 

  

 

Figure 15. Flowchart of development process and explanations 

 

The bulk of the development tasks will be ELT (extract, load, transform) related, 

starting with extracting the data from to source and loading it to blob storage or other 

storage option as it is, and finally transforming the data in the database for the use 

of reporting tools. Other development tasks may include advanced analytics 

(machine learning, predictive analytics), report development on the chosen 
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visualization tool and building views/pre-aggregated tables to facilitate ease of use 

for the end-user. 

 

Each cycle will have predefined goals, time frame and necessary roles for customer 

and supplier. The progress is followed during weekly status meetings with 

simultaneous testing done by the supplier. At the end of the cycle a review meeting 

is held, where it will be discussed if the predefined development goals have been 

met or is there a need to adjust the project plan accordingly. After successful review, 

tasks for the next development cycle are agreed (based on Project Plan and 

Technical Specification) and assigned to corresponding developers using the JIRA 

board as well as make sure that all the necessary people are available during the 

next development cycle. 

Input: Working technical environment, understanding of the data, technical 

specification   

Deliverables: Functioning ELT structure per data source, End-User Application  

Process actors: Technical Project Manager (supplier), Data Engineer (supplier), BI 

Developer (supplier), Technical Architect (customer), Project Owner (customer), 

Business Users (customer)   

Process tools: Technical Specification, Meeting Memo, Project Plan, JIRA, Project 

Review Template, GDPR Template 

 

4.4.2.3. Testing process 
 

The testing process aims to evaluate the developed deliverables from the 

development process through end-user testing. The process has two stages, test 

planning and the actual testing. During testing the preliminary version of the 

reporting and DW solutions are presented to the business owner and users. 
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Test Planning with Customer Key Users 

When the development has proceeded to a point where it is suitable to start user 

testing, a Test Planning workshop is held. Before the workshop, test users are 

identified and notified to avoid resourcing conflicts. During the workshop, the 

developed data warehouse and preliminary reporting solution are introduced to 

customer Business Users and Business Owner. 

  

A Test Case list is created during the workshop concerning data validation and 

integrity, key measurements (business logic), row-level security (if applicable), 

performance and visualizations. This list is used during actual customer testing 

which follows Test Planning Workshop.  

 

Testing in Customer Environment 

After the Test Planning workshop is finished and the Test Case list is compiled, 

actual testing by customer key users will begin. Testing can be done in a workshop 

manner along with supplier developer or during a pre-determined testing period (2-

5 days). 

 

Any test findings will be documented by using Test Documentation template and 

bugs, inconsistencies etc. will be assigned to tickets, which then will be taken under 

work by the development team. After errors and bugs have been fixed and cleared 

by the testers or if there is not any to begin with, the part of the development under 

testing will be moved to production. The testing process may take place more than 

once during development.   

Deliverables: Identify test users, introduce DW and reporting solution to test users, 

define test cases, conduct testing based on test case list, approve development for 

production    

Process actors: Technical Project Manager (supplier), BI Developer (supplier), 

Project Owner (customer), Business Users (customer) 
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Process tools: Test Case List, Test Documentation, JIRA 

 

4.4.3. Deployment phase 
 

In the Deployment Phase, the results of the development phase(s) that have passed 

testing are deployed into the customer production environment, the project is closed 

and support and maintenance is established. Incremental deployment method, that 

is used in both Kimball et al. (2008) model and Larson & Chang (2016) Agile model, 

was already in place at the case company and it was a natural choice to continue 

using this method in data warehouse implementations. 

  

4.4.3.1. Deployment to production process 
 

During deployment to production process, completed database and reporting 

deliverables are pushed from development environment to production environment. 

Scheduled reloads are set in place and access to end-users is given. 

  

Deployment to production is an incremental process with different data and reporting 

entities being deployed at different times depending on completion. Customer 

testing continues in the production environment during regular day-to-day use, and 

any irregularities are ticketed to developers using JIRA. When all of the project 

development deliverables are deployed to production successfully, a Project 

Closing meeting is held. During Project Closing meeting Project Review is 

conducted and future development needs are discussed. 

 

Support & maintenance 

After project closing, support and maintenance are established for the new 

production environment. This includes monitoring of the performance and stability, 

and responding to any requests/incidents that customer users raise. JIRA ticketing 

and board is used as a tool to track issue progress and completion. 
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Deliverables: Deploying completed database and reporting deliverables to 

production, continuing key user testing, reviewing and closing project, discussing 

future development     

Process actors: Technical Project Manager (supplier), Development Team 

(supplier), Project Owner (customer), Business Users (customer), Technical 

Architect (customer) 

Process tools: Project Plan, JIRA 

 

Overall, the processes were defined primarily through research group discussion 1 

and 5. Kimball & Ross (2013), Kimball et al. (2008), Malinowski & Zimanyi (2008) 

and Larson & Chang (2016) served as the main literature references, mainly to 

provide solid theoretical grounding to processes found in discussions. 
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5. CONCLUSIONS 
 

This chapter gives a summary of the research with discusses areas such as goals, 

an overview of the theoretical background, key findings and overall outcome of the 

research. Next, theoretical and managerial applications are discussed and finally 

limitations and future research possibilities  

 

5.1. Summary of the research 
 

The recap, this research set out to construct a data warehouse project delivery 

model for the Data Platform and Integration department of the case company. The 

aim was to define the different stages data warehouse project goes through its 

lifecycle and model them through business process modeling. The goal was also to 

identify the different roles and tools needed in the processes and construct the ones 

that are missing. 

 

The theoretical base for the research was based on three concepts: data warehouse 

lifecycle, business process, and business process modeling. Data warehouse 

lifecycle literature, most notably Inmon (2003), Kimball et al. (2008) and Kimball & 

Ross (2018) with the addition of Agile development methods by Larson & Chang 

(2016). Business process modeling literature covered the aspects of business 

processes and different ways of approaches to business process modeling were 

introduced as well. The approach on choosing a correct modeling technique used 

in this research was the Luo & Tung (1999) model, which sets out first by defining 

the objects of the modeling task at hand, then looking at characteristics and 

perspectives that are required from the model before finally comparing existing 

modeling techniques to these three aspects. 

 

The research was qualitative research with the case company serving as a context 

for the research. As the goal was to create a practical set of tools that solve a real-

life problem, a constructive methodology was chosen. Data collection was 
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performed through a set of internal workshops at the case company and 

constructions were created based on these discussions with grounding on the 

theoretical information gathered during research. The themes presented in the 

discussion were implemented in a thematic network, which was used to structure 

the discussion according to organizing themes that were then linked to research 

sub-questions.  

 

The main findings or constructs of the research were an overall depiction of the 

process flow in terms of the data warehouse lifecycle as a high-level flowchart. This 

conclusion was reached by looking at the findings from the research group 

discussion and implementing them to the business process modeling selection 

method by Luo & Tung (1999). Also the processes within the data warehouse 

lifecycle were identified as planning process, specification process, pre-

development process, development process, testing process and deployment 

process. Each process had its own set of inputs and outputs defined as well tools 

and process actors required and these were modeled using a customized flow chart 

that shows roles and tasks in an infographic form. The customized flow chart was 

chosen as it was realized that the full lifecycle model would become too complex if 

full process depictions were included in it. And as communication was one of the 

main aspects brought up in the research discussion as well as Kimball et al. (2008), 

the processes themselves were modeled separately, with the high-level lifecycle 

chart working providing the information flow between different processes. Overall, 

as Aigular-Saven (2004) described and research discussion corroborated, when 

depicting information that needs to be easy to communicate and use, especially in 

customer-facing communication, flowchart is recommended choice for such 

purpose.   

 

Regarding the process actors, there were also defined during the research process 

using existing literature by Kimbal et al. (2008) & McKnight & Associates (2000), 

and empirical knowledge gathered from internal discussions as a source. It was 

found that even if there are a multitude of possible roles, one person can hold more 
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than one role during the project lifecycle and this applies especially to case company 

as the number of employees in the Data Platform and Integrations team is small. 

Proper documentation, both of the processes and during process activity, was also 

found as one of the key elements of success when it comes to working through the 

stages of the delivery model and this was backed up by the Kimball et al. (2008) 

approach.  

 

Overall as the research followed constructive methodology, the success of the study 

is tied to the fact that did it create a practical tool to solve a real-world problem for 

the case company (Crnkovic 2010; Kasanen et al. 1993: Oyegoke 2011). When 

looking at the research sub-questions 1-3, 1) what are the stages involved in the 

delivery model, 2) what are the roles and tools in different stages and 3) what are 

the processes within the stages and how they function, it can be said these 

questions were answered and the goal was met. The high-level flow chart that 

depicts the overall flow of the project delivery model provided the answer for sub-

question 1, the identified process actors and tools answer partly to sub-question 2 

and when combined with the detailed process flowchart, the question can be fully 

answered as the roles and tools for each process are visualized in the process 

flowchart. Sub-question 3 is answered through the same process-based flowchart 

in combination with the project plan template, which shows the internal information 

flow, tasks as well as a description of each process and its functions.  

 

All together these elements answer the two main questions: 1) What is the suitable 

data warehouse project delivery model for the case company and 2) How to support 

the creation of the data warehouse project delivery model with business process 

modeling. Although testing the model was left out of the scope of this project, the 

model has already been gone through its first customer implementation and has 

been successfully used in both internal and external communications as a way to 

explain how we approach data warehouse development. 
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Limitations of the study can be identified as limited participants and research context 

providing only a narrow view on the subject, lack of customer participation, lack of 

existing literature or rather lack of variety in the data warehouse lifecycle literature, 

and requirements set to the data warehouse delivery model which limited the 

options in terms of modeling technique. Future research avenues were found in 

using a different business process modeling approach to the same subject, taking 

in customer views on the whole lifecycle process, taking a more deep and technical 

look at the modeling of processes within the data warehouse lifecycle and studying 

tools used in data warehouse lifecycle processes in more detail.  

 

5.2. Theoretical and managerial contributions 

 

When looking at the research and its starting point it is evident that the purpose of 

this study was to create a practical construct, a data warehouse project delivery 

model, with a real use case. In other words, solving a practical problem following 

the constructive methodology. There is a danger in this approach that focus 

becomes solely the construct and the theoretical contributions are not considered 

(Kasanen et al. 1993). But solving a practical problem alone is not enough and as 

discussed in chapter 3.1, there should be a strong theoretical rooting for the defined 

problem and solution and end result should also provide new theoretical information 

in addition of practical value (Kasanen et al. 1993; Oyegoke, 2011; Lukka 2003; 

Rautiainen et al. 2017). 

 

As pointed out in the research gap of this study, the concept of business process 

modeling the lifecycle of data warehouse project is not much covered in academia 

and this research brings alight what kind of elements does a data warehouse 

lifecycle have in terms of processes and process modeling and through these 

elements how process modeling can be applied to designing a data warehouse 

project lifecycle. And the use of modified flow chart with infographic elements can 

be used in managerial application terms as it shows a novel approach to depicting 

the processes in more detail than a normal flow chart.    
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Process actor definitions were based on current theoretical literature, but also 

refined through empirical findings of the data collection discussions to fit a more 

modern approach to DW design. Also through identifying the process actors in terms 

of supplier and customer perspectives differ from a more common approach of 

discussing roles as only being internal and not taking account of the aspect of 

consulting. This is also shown in the actual project delivery model which also 

distinguishes tasks between supplier and customer. These aspects can also be of 

use in managerial applications as it can help in determining what kind of roles are 

required in a modern data warehouse implementation. 

 

In terms of designing the flow and stages of the project lifecycle, Kimball & Ross 

(2013) model is the main source, but this research also brought in aspects of the 

Agile development method, as presented by Larson & Chang (2016), to the 

processes. This can be beneficial in both managerial and theoretical applications as 

it creates a new perspective on how data warehouse lifecycle can be approached 

as well as function as a practical tool in terms of planning data warehouse 

deployment. 

 

5.3. Limitations and future research areas 

 

When considering the limitations of this research, the issues of limited participants 

and research context, existing literature, and requirements set to the data 

warehouse delivery model can be brought to attention. As the study was conducted 

in the confines of the case company, the empirical data consisted only of limited 

amount participants who all work at the case company. And as the experience in 

data warehousing was limited due to service offering starting during 2019, there was 

a lack of long term experience on the matter in the research group.  

 

As the case company is a consultancy firm, it would have been beneficial to review 

the model with customers during research and conduct interviews on how they 
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perceive for example the roles and activities depicted in the model. In other words, 

the research is limited in terms of different perspectives on the research subject. 

This could be a future research topic where data warehouse deployment and 

lifecycle development are investigated through customer and supplier perspectives 

and then combine these perspectives to a fully realized vision on the matter.   

 

Although there is plenty of literature concerning the data warehouse development 

on a very technical level, the lifecycle is often neglected in research and a lot of 

literature is derived from the two main approaches of Inmon (2003) and Kimball et 

al. (2008). This made it difficult to find varying views on the matter. Also the business 

process and business process modeling literature are linked to IT and data 

warehousing, but processes discussed were very technical in nature and not really 

applicable as is to data warehouse deployment. And finally, the research only used 

the Luo & Tung (1999) approach to business process modeling and it could be 

further research opportunity to investigate the subject with a different approach. 

 

The requirements of easiness of use and clear communication for the project 

delivery model, set by the case company, also placed limitations on what kind of 

business process modeling technique could be used in the study. Although 

according to Kasanen et al. (1993) this is in line with constructive methodology in 

terms of solving practical problem and the correct approach according to Luo & Tung 

(1999), that objectives of the modeling task are top priority in determining the chosen 

modeling approach, it would be interesting to see different processes in data 

warehouse lifecycle modelled with a different method. This could be future research 

opportunity, especially if investigating the data warehouse lifecycle in a more 

detailed manner as opposed to the more high-level depiction presented in this study. 

 

One aspect in this study that could be researched further is tools is used in each 

stage of the process delivery model. In this research the tools were merely a by-

product of the research and development process, but it could be investigated in 
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more detail for example what kind of tools or methods could be used in each stage 

that benefits the process and it functions most. 
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