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ABSTRACT 

There has been a great deal of recent interest that is 

driving research and development in the area of 

Business Intelligence (BI), but the issues regarding 

the implementation of enterprise scale of BI is still 

concern among BI academics and practitioners. 

Therefore, an Enterprise Business Intelligence 

Maturity Model (EBI2M) is proposed to serve as 

useful guideline for enterprises which are planning 

or undertaking large scale BI initiatives. In this 

paper, the author utilizes a Delphi study to conduct 

two stages of enquiries with a panel of BI experts, 

and then refines the research into a preliminary 

EBI2M model.  
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I INTRODUCTION 

Due to competitive environment, numerous of 

companies have started to implement Business 

Intelligence (BI). BI is important as it can provide 

the statistics overview to let manager to get insight 

business performance in systematic manner. BI 

serves as ‘black box’, where data is transformed 

into useful information and this useful information 

is turned to new knowledge that finally delivers to 

the top manager for the decision making.  

 
Although BI is important, many of companies still 
struggle to implement this. Lupu et.al (1997) 
reported that about 60%-70% of business 
intelligence applications fail due to the technology, 
organizational, cultural and infrastructure issues. . 
Furthermore, EMC Corporation argued that many 
BI initiatives have failed because tools weren’t 
accessible through to end users and the result of not 
meeting the end users’ need effectively. 
Computerworld (2003) stated that BI projects fail 
because of failure to recognize BI projects as cross 
organizational business initiatives, unengaged 
business sponsors, unavailable or unwilling 
business representatives, lack of skilled and 
available staff, no business analysis activities, no 
appreciation of the impact of dirty data on business 
profitability and no understanding of the necessity 
for and the use of metadata.  

Hence, Business Intelligence Maturity Model is 
needed to provide step by step guidelines to help the 
companies to implement BI. Section below 
illustrates the various Business Intelligence 
Maturity Models defined by various academics and 
practitioners. 

II MATURITY MODEL 

Maturity model can be used to benchmark certain 

project or practices and further recommend to an 

organization to improve on certain areas so that 

whole projects can be carried by an organization 

effectively (Kohlegger et.al, 2009; Rosemann and 

Bruin, 2005). Maturity model can applied in various 

disciplines such as software development, 

knowledge management, performance 

measurement, data management and business 

intelligence (Rajereic, 2010). A most popular 

maturity model that used in software development 

is capability maturity model (CMM) which 

developed by Software Engineering Institute (SEI), 

Carnegie Mellon University. 

 

The idea of Capability Maturity Model (CMM) was 

initially raised by Watts Humphrey at Software 

Engineering Institute (SEI), Carnegie Mellon 

University in 1986.  

 

CMM offers a set of guidelines to improve an 

organization’s processes within an essential area 

(Wang & Lee 2008). CMM consists of five 

maturity level as shown in figure 1. 
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Figure 1. Capability Maturity Model (Paulk et.2006) . 

 

CMM consists of five maturity levels namely: 

initial, repeatable, defined, managed and 

optimizing. In the initial level, processes are 

uncontrolled, disorganized, ad-hoc. Project 

outcomes are depend on individual efforts. Process 

unpredictable; always change or modified as the 

work progress. In Repeatable level, project 

management processes are defined. Planning and 

managing new projects based on the experience 

with similar project (Paulk et.al 2006).In Defined 

level, the organization has developed own 

processes, which are documented and used while in 

Managed level, quality management procedures are 

defined. In optimizing level, processes are 

constantly being improved. 

 

CMMs have been developed in many field area 

such as systems engineering, software engineering, 

software acquisition, workforce management and 

development, and integrated product and process 

development (IPPD) (Paulk et.al, 2006).  

 

Capability Maturity Model Integration (CMMI) was 

derived in 2000 and it is an improved version of the 

CMM. CMMI is an integrated model that combines 

three source models: the Capability Maturity Model 

for Software (SW-CMM) v2.0, the Systems 

Engineering Capability Model (SECM), the 

Integrated Product Development Capability 

Maturity Model (IPD-CMM) into (Paulk et.al, 

2006). 

 

 

III OVERVIEW OF BUSINESS 

INTELLIGENCE MATURITY MODELS 
 

There are many Business Intelligence maturity 
model developed by different authors such as 
Business intelligence Development Model (BIDM), 
TDWI’s maturity model, Business Intelligence 
Maturity Hierarchy, Hewlett Package Business 
Intelligence Maturity Model, Gartner’s Maturity 
Model, Business Information Maturity Model, 
AMR Research’s Business Intelligence/ 
Performance Management Maturity Model, 
Infrastructure Optimization Maturity Model and 
Ladder of business intelligence (LOBI). This 
section reviewed several of business intelligence 
maturity models by different authors.  

A. TDWI’s maturiy models 

The TDWI’s maturity model is one of the popular 
tools that used to evaluate business intelligence 
maturity. The TDWI’s maturity model was 
prepared and reviewed by Eckerson from TDWI. 
The model was built with online web-based and it is 
easy to access by any users. The model adapted the 
bell shape curve and consists of six stages namely 
Non-excitant, Preliminary, Repeatable, Managed 
and Optimizing. However, this model was more 
focusing on technical aspect of business intelligence 
such as data warehousing rather than focus on 
business aspect like organizational and culture 
aspect.  

 

 

Figure 2. TDWI’s msturity model . 

 

B. Business Intelligence Maturity Hierarchy 

(BIMH) 

Business Intelligence Maturity Hierarchy (BIMH) 

was proposed by Roger Deng in 2007.  This model 

consists of four levels of Business Intelligence 

Maturity: data, information, knowledge and 

wisdom. BIMH applied the knowledge management 

field and the author constructed maturity levels 

from a technical point of view but can considered as 

incomplete.   
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C. Hewlett Package BI Maturity Model 

Hewlett Package Business Intelligence Maturity 

Model was developed in 2009. HPBI consists of 

three dimensions namely business enablement, 

information technology, and strategy and program 

management. Hewlett Package BI Maturity Model 

depicted the maturity levels from business technical 

aspect. Hewlett Package BI Maturity Model is new 

and need to improve to add more technical aspects 

such as data-warehousing and analytical aspects. 

D. Gartner’s Maturity Model 

Gartner’s Maturity Model concentrates of three key 

areas namely people, processes and metric or 

technology across five maturity levels: unaware, 

tactical, focused, strategic and pervasive. Gartner’s 

Maturity model provides more non technical view 

and concentrates on the business technical aspect. It 

is well documented and can search easily on the 

Web. The assessment offers the series of 

questionnaire to form of spreadsheet. However, 

criteria to evaluate the maturity level categorization 

are not well defined. Categorization mainly based 

on the individual maturity levels but not based on 

the business users and IT employees. 

E. Business Information Maturity Model 

Business Information Maturity Model was proposed 

by William and William in 2007. The model 

concentrates of three success factors namely 

alignment and governance, leverage and delivery; 

and seven key areas namely BI strategic position, 

partnership between business units and IT, BI 

portfolio management, information and analysis 

usage, process of improving business culture, 

process of establishing decision culture and 

technical readiness of BI/DW. This model is well 

provided with series of questionnaire to assist the 

users to perform self evaluation. However, criteria 

to evaluate the maturity level are not well defined.

 

 

 

Table 1. Comparison between BI maturity model. 

Maturity 

Model 

Author 
Aspect cover Level 

Criteria Questionnaire 

TDWI’s 

maturity 

model 

Eckerson 

from 

TDWI 

Focus on 

technical 

aspect, data 

warehouse 

Six stages namely 

Non-excitant, 

Preliminary, 

Repeatable, Managed 

and Optimizing 

Well 

defined 

Online 

Business 

Intelligence 

Maturity 

Hierarchy 

Roger 

Deng 
Knowledge 

management  

Consists of four 

levels: data, 

information, 

knowledge and 

wisdom 

Not 

well 

defined 

Offline 

Hewlett 

Package 

Business 

Intelligence 

Maturity 

Model 

Hewlett 

Package 

Focus on 

business 

aspect 

Consists of three 

dimensions namely 

business enablement, 

information 

technology, and 

strategy and program 

management 

Well 

defined 

Online 

Gartner’s 

Maturity 

Model 

Gartner 
Focus on 

business 

aspect 

Five maturity levels: 

unaware, tactical, 

focused, strategic and 

pervasive. 

Not 

well 

defined 

Online 

Business 

Information 

Maturity 

Model 

William 

and 

William 

Focus on 

business 

aspect 

Concentrates of three 

success factors 

namely alignment 

and governance, 

leverage and delivery 

Not 

well 

defined 

Online 
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Table 1 above depicts summary of various business 

intelligence maturity models.  As shown in the table 

1, the majority of the models do not focus the 

business intelligence as entire which some of models 

focus on the technical aspect and some of the models 

focus on business point of view.  For example, 

TDWI’s model only concentrates on the data 

warehousing while Business Intelligence Maturity 

Hierarchy only concentrates on knowledge 

management. It is not complete to represent business 

intelligence. We know that business intelligence 

covers not only data warehousing, but also business 

performance, balanced scorecard, analytical 

components. In addition, the documentation of some 

maturity models above is not well defined and they 

do not provide any guidelines or questionnaire to 

evaluate maturity levels.  
 

IV PROPOSED FRAMEWORK 

Based on the literature review above, the majority of 

the models do not focus the business intelligence as 

entire which some of models focus on the technical 

aspect and some of the models focus on business 

point of view.  If the organizations want to know 

exact their business intelligence maturity levels as 

whole, they have to use multiple models and that it is 

time consuming. Hence, there is need to have 

integrated maturity model to combine existing 

different maturity model and questionnaires and 

evaluation criteria should be provided. In view of this, 

an Enterprise Business Intelligence Maturity Model 

(EBI2M) is proposed.  

 

The proposed EBI2M consists of five levels namely; 

initial, managed, defined, quantitatively managed and 

optimizing; all of which are adapted from CMMI 

maturity levels. There are thirteen key process areas, 

namely; change management, culture, strategic 

management, process, people, performance 

management, balanced scorecard, information 

quality, data warehousing, master data management, 

analytical, infrastructure and knowledge management. 

 

V METHODOLOGY 

The Stage 1 Delphi study is used to narrow down the 

scope of this research because of limited academic 

literature. Around 15 BI experts were chosen through 

various BI forums Connections. These BI experts 

were chosen based on their experience on BI. Table 2 

shows the experiences of 15 participants. 

 

In the first round of Delphi study, the series of 

questionnaire were distributed to 15 participants. The 

participants were asked to map the key process area 

(change management, culture, strategic management, 

people, performance measurement, balanced 

scorecard, information quality, data warehousing, 

metadata management, master data management, 

analytical, infrastructure and knowledge 

management) suitable to the maturity levels. In the 

second round, the results of round one were released 

to the participants. Participants are asked to evaluate 

the questions again and decide whether they wanted 

to change their original answers / opinions to concur 

with the opinions of the other panel members, or 

whether they were content to remain with their 

original answers / opinions. The third round of Delphi 

study will be another iteration of the exact activity in 

the previous round, with the results being analyzed 

accordingly. 

Table 2. Delphi Study’s participate. 

Particip

ants 
Position 

Years 

of 

Experie

nce 

1 
DW 

Architect 

6-7 

years 

2 
Manager 

DW/BI 

10 years 

and 

above 

3 IT Support 

Executive 

6 – 7 

years 

4 Business 

Intelligence/

Data 

Architect 

10 years 

and 

above 

5 Senior IS 

Manager 

6 – 7 

years 

6 Vice 

President 

10 years 

and 

above 

7 CIO 4 – 5 

years 

8 Vice 

President 

(IT) 

10 years 

and 

above 

9 BI manager 10 years 

and 

above 

10 BI / DW 

Architect 

10 years 

and 

above 

11 Functional 

Analyst 

8 – 9 

years 

12 ETL 

Developer 

6 – 7 

years 

13 Data 

Warehouse 

Lead 

Architect 

10 years 

and 

above 
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14 Manager  10 years 

and 

above 

15 Director 6 – 7 

years 

 

 

VI RESULTS 

Delphi study results were analyzed using descriptive 

statistics, including the median and the interquartile 

range. Interquartile ranges are usually used in Delphi 

studies to show the degree of group consensus. When 

using a five point Likert scale, responses with a 

quartile deviation less than or equal to 0.6 can be 

deemed high consensus, those greater than 0.6 and 

less than or equal to 1.0 can be deemed moderate 

consensus, and those greater than 1.0 should be 

deemed low consensus (Raskin, 1994; Faherty, 

1979).When using five point of Likert Scale, the 

value of mean is more than 3.5 is shortlisted. 
 

Table 3. The result of Delphi Study’s after three rounds. 

Key Process 

Area 

Median Inter-

quartile 

(IQ) 

Change 

management 

2 0.5 

Organization 

Culture 

2 0.5 

Strategic 

Management 

5 0 

People 3 0 

Balanced 

Scorecard 

4 0 

Information 

Quality 

4 0 

Data 

Warehousing 

3 0 

Analytical 3 0.5 

Infrastructure 3 0 

Performance 

Measurement 

4 0 

Master Data 

Management 

3 0 

Metadata 

Management 

3 0 

Knowledge 

Management 

3 0.5 

 

Table 3 depicts the Delphi study’s result after three 
rounds. The median values were used to indicate the 
preferred Capability Maturity level for each Maturity 
Indicator, where 1 indicates the lowest and 5 the 
highest Maturity level. For example, ‘change 
management’ and ‘organization culture’ are placed in 

maturity level two; ‘people’, ‘data warehousing’, 
‘analytical’, ‘infrastructure’, ‘master data 
management’, ‘metadata management’ and 
‘knowledge management’ are placed in level 3; 
‘balanced scorecard’, ‘information quality’, 
‘performance management’ are placed in level 4; 
‘strategic management’ is placed in level 5.   

 

 
Figure 3. Preliminary Enterprise Business Intelligence Maturity 

Model. 

 

VII CONCLUSION AND FUTURE WORKS 

The purpose of this paper is to explore and develop an 

EBI maturity model (EBI2M). The EBI2M model is 

used to help the organization to identify how well 

they implement BI as well as provides steps by steps 

to guide the organization to achieve higher level of 

maturity.  This paper applied the Delphi Method to 

construct an EBI2M. Due to the current lack of 

complete information and limitation of literature 

review, particularly on business intelligence maturity 

models, there is a need for experts to explore and 

identify the key process areas that can subsequently 

be used to construct viable and realistic maturity 
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models. However, reliance on the Delphi study alone 

is not sufficient for the collection of data needed to 

rigorously address the research objective. Therefore, 

based on the research constructs and findings of 

Delphi study, multiple case studies will be carried out 

in the future. 
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