
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

A method for valuing architecture-based business transformation and measuring
the value of solutions architecture

Slot, R.G.

Publication date
2010

Link to publication

Citation for published version (APA):
Slot, R. G. (2010). A method for valuing architecture-based business transformation and
measuring the value of solutions architecture. [Thesis, externally prepared, Universiteit van
Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/a-method-for-valuing-architecturebased-business-transformation-and-measuring-the-value-of-solutions-architecture(a1f4d53a-e401-4a44-9832-eaaea9bd6dae).html


 Value of Solutions Architecture 

 

71 

C
h

a
p

te
r 

Si
x.

 V
a

lu
e

 o
f 

 S
o

lu
ti

o
n

s 
A

rc
h

it
e

ct
u

re
 

 

 

6.  

Value of Solutions Architecture 

IInn  tthhee  pprreevviioouuss  cchhaapptteerrss,,  wwee  ffoouunndd  tthhaatt  RReeaall  OOppttiioonnss  AAnnaallyyssiiss  iiss  aa  ssuuiittaabbllee  iinnssttrruu--

mmeenntt  ttoo  aasssseessss  tthhee  vvaalluuee  eenntteerrpprriissee  aarrcchhiitteeccttuurree  bbaasseedd  bbuussiinneessss  ttrraannssffoorrmmaattiioonn..  TThhee  

aannaallyyssiiss  iinn  tthhiiss  cchhaapptteerr,,  ddeessccrriibbeess  aann  aapppprrooaacchh  ffoorr  mmeeaassuurriinngg  tthhee  vvaalluuee  ooff  ssoolluuttiioonn  

aarrcchhiitteeccttuurree  aatt  pprroojjeecctt  lleevveell..  TThhee  aasssseerrttiioonn  iiss  tthhaatt  tthhee  uussee  ooff  ssoolluuttiioonn  aarrcchhiitteeccttuurree  

iinnccrreeaasseess  tthhee  ssuucccceessss  rraattee  ooff  pprroojjeeccttss  aanndd  tthhaatt  iitt  iiss  aann  eesssseennttiiaall  ddiisscciipplliinnee,,  nneexxtt  ttoo  

ootthheerr  wweellll--kknnoowwnn  pprroojjeecctt--lleevveell  ddiisscciipplliinneess,,  ssuucchh  aass  PPrroojjeecctt  MMaannaaggeemmeenntt,,  AAnnaallyyssiiss  

aanndd  DDeessiiggnn,,  SSooffttwwaarree  DDeevveellooppmmeenntt  aanndd  TTeessttiinngg..  TThhiiss  cchhaapptteerr  ddeessccrriibbeess  wwhhaatt  iiss  

mmeeaanntt  bbyy  ssuucccceessss  rraattee  ooff  pprroojjeeccttss  aanndd  ddeessccrriibbeess  aann  aapppprrooaacchh  ffoorr  mmeeaassuurriinngg  tthhee  

eeffffeecctt  ooff  SSoolluuttiioonnss  AArrcchhiitteeccttuurree  oonn  pprroojjeeccttss,,  uussiinngg  tthhee  SSiixx  SSiiggmmaa  aapppprrooaacchh..  NNeexxtt,,  iitt  

ddeessccrriibbeess  aa  ccaassee  ssttuuddyy  aanndd  ddeessccrriibbeess  hhooww  iitt  iiss  sseett--uupp  aanndd  ccoonndduucctteedd..  

 

6.1 Role of Architecture at Tactical Level 

6.1.1 Introduction 

The tactical aspect of architecture concerns the use of architecture during the im-

plementation process of the business transformation. Transformation projects are 

the vehicle to change business and IT. In this chapter, we will look at the role of 

project-level (or solutions) architecture and study its value for software develop-

ment projects. 

6.1.2 Success of IT projects 

Methods and Techniques for Software Development 

In the literature, we find many publications on the topics that are linked to Software 

Development projects. Many books and articles are published on the topics of 

Project Management, Analysis & Design, Software Development and Testing. Refer-
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ences for project management are Kerzner (2003) and PRINCE
*
 2 (Office of 

Government Commerce, 2008). For Analysis & Design and Software Development 

and Testing, various methods are published. Among them: RUP
†
 (Barnes, 2007) and 

DSDM
‡
 (2008) are well known. In addition, CMMI

§
 (SEI, 2006) defines stages and 

maturity levels for (software) development processes.   

 

Definitions 

Project management is the discipline of planning, organizing and managing resources to bring about 

the successful completion of specific project goals and objectives. 

Analysis and design is the process to analyze the requirements for the software and create a design 

that fulfils the requirements. Analysis is the process where business people and IT people need to 

work out a common frame of reference and a shared understanding of the requirements of a soft-

ware system. Design is the process of planning and solution structuring for a software system.  

Software Development is a systematic approach to the development, operation and maintenance of 

software.  

Software testing is the process of checking software, to verify that it satisfies its requirements and to 

detect errors. Software testing is an empirical investigation conducted to provide stakeholders with 

information about the quality of the product or service under test, with respect to the context in 

which it is intended to operate. 

TTaabbllee  66--11..  DDeeffiinniittiioonnss  ooff  mmaaiinn  ssooffttwwaarree  pprroojjeecctt  ddeevveellooppmmeenntt  aaccttiivviittiieess  

6.2 Role of architecture in software development 

6.2.1 Success Rate of Projects 

None of the approaches described in the previous paragraph, recognizes explicitly 

the role of enterprise architecture and the connection from enterprise architecture 

to project-level architecture, although DSDM has published a paper on the relation-

ship between TOGAF (2004) and DSDM (DSDM and TOGAF, 2003).  

 According to Piselo (2003), about one third of custom software development 

projects fail, about half of the projects is late, over budget, or has reduced functio-

nality and only one sixth of the projects is delivered on time, within budget and 

according to specification.  Considering the lack of attention of the major software 

                                                                 
* PRojects IN Controlled Environments 
† Rational Unified Process 
‡ Dynamic Systems Development Method 
§ Capability Maturity Model Integration 
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development methodologies for architecture, one could assert that this is one of 

the reasons for this poor performance. We assert that:  

 

IT Software Development Projects are ‘more successful’ when they are ‘Devel-

oped under Architecture’.  

 

In order to be able to test this assertion, we have to define more precisely what we 

mean by a more successful project. For a description of Developed under Architec-

ture, see Definition 1-3 (page 4). 

6.2.2 Factors influencing project success 

An IT project can be considered as a process with a number of inputs (called project 

variables) and outputs (success variables). The approach to measure project and 

success variables we have chosen is derived from Wohlin (2003). He states: “If 


 �  � 4, are the project variables and 
 � � 4, are the 

success variables, then the objective is to identify which project variables are good 

estimators for which success variables. Project variables describe key drivers and 

characteristics of the software project and can be measured (or estimated) before 

the project starts [or during project execution]. Success variables are measured 

when the project is completed.” Figure 6-1 illustrates this. 

 

 
FFiigguurree  66--11..  PPrroojjeecctt  aanndd  ssuucccceessss  vvaarriiaabblleess  ((ffrroomm  WWoohhlliinn))  

 

Examples of project variables are: quality of the requirements, experience of the 

project manager, quality of the project architecture, etc. An example of a success of 

variable is: the match between functional requirements and delivered functionality.  

 

Based on this model, we use the following definition for the success of projects, 

related to architecture: 
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DDeeffiinniittiioonn  66--11..  AArrcchhiitteeccttuurree--rreellaatteedd  ssuucccceessss  ooff  pprroojjeeccttss  

PPrroojjeeccttss  aarree  ‘‘mmoorree  ssuucccceessssffuull’’  iiff  wwee  ccaann  iiddeennttiiffyy  aarrcchhiitteeccttuurree--rreellaatteedd  pprroojjeecctt  vvaarriiaabblleess,,  wwhhiicchh  

aarree  ppoossiittiivveellyy  ccoorrrreellaatteedd  wwiitthh  oonnee  oorr  mmoorree  ssuucccceessss  vvaarriiaabblleess..  

6.2.3 Project variables 

Project variable model 

For his master thesis, Rudolf Jurgens developed a project variable model (Jurgens, 

2008). He identifies about 80 project variables. The project variables include archi-

tecture variables and non-architectural variables. The following approach was used 

to create the list with project variables: 

 

1. Define first draft of project variables 

2. Validate this first draft with the expert panel, consisting of project managers, 

quality managers, software engineers and architects 

3. Refine and extend the list to create the second draft based on the input from 

the expert panel 

4. Validate the second draft again with the expert panel 

5. Based on the feedback of the expert panel, define the definitive list with 

project variables 

 

Table 6-2 describes the project variables that are related to architecture. 

 

Nr Architectural Project Variable Rationale for inclusion 

1 
Involvement of an architect in the technical 

budget calculation for the project 

The technical budget is the budget for which 

the project should be built. Setting a tech-

nical prize includes considering various 

(technical) factors and price drivers, which is 

the expertise of the architect. 

2 

The general experience of the architect, who 

creates the project architecture, as reflected 

in the certification level of the architect. 

Experienced architects have more insight 

and oversight then less experienced archi-

tects. 

3 
The certification level of the architect, should 

match the complexity of the project. 

Projects come in different size. Therefore, 

projects that are more complex should be 

executed to the more experienced archi-

tects. 

4 
The specific experience of the architect on the 

subject of the project. 

It is probably advantageous for an architect 

to have experience with the specific topics 

of the project. 

5 Quality of the project architecture 
The project architecture is the guideline for 

the project. 

6 Quality customer's domain architecture 
The customer's domain architecture pro-

vides guidelines for the project architecture. 
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Nr Architectural Project Variable Rationale for inclusion 

7 
Quality of the customers enterprise architec-

ture 

The customer’s enterprise architecture 

provides guidelines for the underlying 

domain and project architecture. 

8 
Quality of the customers architecture gover-

nance process 

A high-quality architecture governance 

process helps the project to make the right 

decisions. 

9 
Presence of a controlling architect during the 

execution of the project 

A controlling architect checks whether the 

project keeps itself to the project architec-

ture. 

10 
Compliancy testing between architecture and 

project during execution 

If the compliancy is checked of project 

deliverables and the project as picture, 

then, any discrepancies between the two 

are known 

  

TTaabbllee  66--22..  OOvveerrvviieeww  ooff  aarrcchhiitteeccttuurree--rreellaatteedd  pprroojjeecctt  vvaarriiaabblleess  

6.2.4 Success variables 

Project success dimensions 

According to Wideman (2008), project success has the following dimensions: 

 

1. Internal Project Objectives (efficiency during the project) 

2. Benefit to Customer (effectiveness in the short term) 

3. Direct Contribution (in the medium term) 

4. Future Opportunity (in the long term) 

 

He gives the following key questions and success variables for each of these dimen-

sions. 

 

Dimension Key-questions Success variable 

1. Internal 

• How successful was the project team in 

meeting its schedule objectives? 

• How successful was the project team in 

meeting its budget objectives? 

• How successful was the project team in 

managing any other resource constraints? 

• Meeting schedule 

• Within budget 

• Other resource constraints met 

 

2. Benefit 

to Cus-

tomer 

• Did the product meet its specified re-

quirements of functional performance and 

technical standards? 

• What was the project’s impact on the 

customer, and what did the customer 

gain? 

• Does the customer actually use the prod-

• Meeting functional performance 

• Meeting technical specifications 

& standards 

• Favorable impact on customer, 

customer's gain 

• Fulfilling customer's needs 

• Solving a customer's problem 



Value of Architecture-Based Business Transformation 

76 

Dimension Key-questions Success variable 

uct, and are they satisfied with it? 

• Does the project's product fulfill the 

customer's needs, and/or solve the prob-

lem? 

• Customer is using product 

• Customer expresses satisfaction 

3. Direct 

Contri-

bution 

• Has the new or modified product become 

an immediate business and/or commercial 

success, has it enhanced immediate reve-

nue and profits? 

• Has it created a larger market share? 

• Immediate business and/or 

commercial success 

• Immediate revenue and profits 

enhanced 

• Larger market share generated 

4. Future 

Oppor-

tunity 

• Has the project created new opportunities 

for the future, has it contributed to posi-

tioning the organization consistent with its 

vision, goals? 

• Has it created a new market or new 

product potential, or assisted in develop-

ing a new technology? 

• Has it contributed additional capabilities 

or competencies to the organization? 

• Will create new opportunities 

for future 

• Will position customer competi-

tively 

• Will create new market 

• Will assist in developing new 

technology 

• Has, or will, add capabilities and 

competencies 

  

TTaabbllee  66--33..  DDiimmeennssiioonnss,,  KKeeyy--QQuueessttiioonnss  aanndd  FFaaccttoorrss  ffoorr  PPrroojjeecctt  SSuucccceessss  ((AAccccoorrddiinngg  ttoo  WWiiddee--

mmaann))  

Success variables within the scope of the study 

Not all of the success variables mentioned by Wideman were available for our sur-

vey. The success variables that we would like to measure were matched with the 

information that was available during an interview with the project manager. The 

combination of the list of Wideman and the list with available information, led to 

the following list of six success variables. 

 

No Variable Definition 

A Budget 

Percentage underrun or overrun for the project. We compare the actual 

project cost to the original project planning. Scope changes during the ex-

ecution of the project were taken into account. 

B Time 

Percentage underrun or overrun for the project time. We compare the actual 

timeframe with the original, planned timeframe. Scope changes during the 

execution of the project were taken into account. 

C 
Customer 

Satisfaction 

Customer’s satisfaction assessment of project execution and result. 

D 
Percentage 

Delivered 

The percentage of the intended results that are actually delivered by the 

project. 

E 
Functional 

Fit 

The match between the planned and delivered functionality; is the functio-

nality delivered by the project in accordance with the planned functionality? 
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No Variable Definition 

F Technical Fit 

The match between the planned and delivered non-functional characteris-

tics; is the security, availability, performance, etc. of the delivered project 

result in accordance with the planned characteristics? 

  

TTaabbllee  66--44..  OOvveerrvviieeww  ooff  aavvaaiillaabbllee  ssuucccceessss  vvaarriiaabblleess    

6.3 Measurement set-up 

6.3.1 Introduction 

To test the value of architecture for projects, we conducted a measurement were 

we studied 49 software development projects. The objective of the study is to find 

statistically significant correlations between architecture and related input variables 

and success variables. The chosen measurement approach is based on Six Sigma. 

6.3.2 Six Sigma 

Six Sigma is “a disciplined, data-driven approach and methodology for improving 

process quality in any type of process -- from manufacturing to transactional and 

from product to service” (iSixSigma, 2007). 

DMAIC Improvement Model 

Six Sigma describes two different improvement process models: DMAIC
*
 and DFSS

†
. 

The choice between them, depends on the objective of the Six Sigma study.  For us, 

DMAIC is the most suitable process to use. An overview of the DMAIC phases: 

 

Phase Objective Activities Results 

1. Define 

• Define the context 

scope and objectives 

of the study 

• Define null hypothesis 

• Context and measure-

ment objectives 

• Testable null-

hypothesis 

2. Measure 
• Obtain process infor-

mation 

• Check availability of 

process information 

• Measure and collect 

process information 

• Measured process 

information 

3. Analyze 

• Analyze measured 

process information 

• Create recommenda-

tions for improvement 

• Clean the data 

• Analyze data using 

hypothesis testing 

• Setup recommenda-

tions for improvement 

• Confirmed or falsified 

null-hypothesis 

• Recommendations for 

improvement 

                                                                 
* Define, Measure, Analyze, Improve, Control 
† Design For Six Sigma 
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Phase Objective Activities Results 

4. Improve 

• Carry out the im-

provement recom-

mendations 

• Implement recommen-

dations  
• Improved process 

5. Control 

• Check whether rec-

ommendations have 

effect 

• Prevent reverting to 

the old situation 

• Set up process limits 

• Monitor process limits 

• Institutionalized 

improved process 

  

TTaabbllee  66--55..    SSiixx  SSiiggmmaa  DDMMAAIICC  pprroocceessss  

 

We use the phases 1, 2 and 3 in this study. 

Process capability level 

Six Sigma describes a standard method for allocating quality levels to processes. 

The purpose of allocating a quality level to a process is to understand how well the 

process functions and to understand if process improvement measures are effec-

tive. This quality level (Six Sigma uses the term capability level) is a number from 0 

to 6, 6 being the highest quality. The capability level is determined by the number 

of Defects per Million Opportunities (DPMO) produced by the process. See Table 

6-6
*
. 

Sigma 

Level 
Yield DPMO 

0.5 16% 841,345 

1 31% 691,462 

1.5 50% 500,000 

2 69% 308,538 

2.5 84% 158,655 

3 93% 66,807 

3.5 98% 22,750 

4 99% 6,210 

4.5 99.9% 1,350 

5 99.98% 233 

5.5 99.997% 32 

6 99.9997% 3.4 

  

TTaabbllee  66--66..  TThhee  SSiixx  SSiiggmmaa  PPrroocceessss  QQuuaalliittyy  TTaabbllee  

 

Yield denotes the percentage of process runs that provide results without defects. 

The DPMO column shows this number in terms of defects per million opportunities. 

If we define a software development project as one opportunity and define a defect 

as a delivery over budget, over time or with reduced functionality, then – according 

                                                                 
* This table is derived from the standard normal distribution, shifted over 1.5σ. 
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to Piselo (2003) – the custom software development process has sigma level of 0.5, 

because the study indicates that only about 16% of the projects deliver according to 

plan. The highest capability level gives the method its name.  

6.3.3 Hypothesis Testing 

Introduction 

Correlations between project and success variables are identified using statistical 

tests. A statistical test calculates a probability value (p-value) which represents the 

probability that the null-hypothesis (H0) is correct. H0 states that the tested va-

riables are not correlated. If the p-value of the test is below the threshold value – 

also named the significance level – then we cannot accept the null-hypothesis. If we 

reject the null hypothesis, then we accept the alternative hypothesis, e.g. that the 

variables are correlated.  

Choice of Threshold Value and the αααα/ββββ Risks 

The threshold value we have chosen for rejecting the null-hypothesis is 5%. In other 

words, a test is significant when the resulting p-value is 5% or lower. The signific-

ance level of 5% is a commonly used value for hypothesis testing. By choosing this 

threshold value, we accept a 5% probability that we mistakenly accept the alternate 

hypothesis. This is called the α-risk, or the Type I risk. Conversely, there is also a β-

risk or Type II risk. This is the probability that the alternative hypothesis is not ac-

cepted, while it is correct. See for a discussion on these risks Marco Folpmers 

(2002).  

Statistical tests 

For hypothesis testing, several statistical tests are available; we will discuss the 

applicable tests. 

 

Test Description 

ANOVA 

ANOVA stands for Analysis of Variance. ANOVA tests “whether the data from [several] popula-

tions, formed by the treatment options from a single factor, [...] indicated the population means 

are different.”(Benbow, et al., 2005) ‘Treatment options from a single factor’ means that the 

tested project variable must have several discrete values, and the total population of success 

variables is split up in sub populations according to the values of the tested project variable. 

ANOVA tests if the means of these sub populations are significantly different. Thus, the input 

variables for ANOVA must be discrete while the output variable must be a continuous, numerical 

variable. Other requirements for the ANOVA test are (Benbow, et al., 2005): 

 

• Independence of cases – individual projects need to be independent 

• Normality – the success variable has a normal distribution 

• Equal variances – the variance of data in groups should be the same 
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Test Description 

 

Another requirement for hypothesis testing is that the samples (i.e. the individual projects) are 

selected at random from the total population. See for more information on this (Pyzdek, 2003). 

Linear 

regres-

sion 

For linear regression, the independent variable must be numerical and dependent variable must 

be numerical and continuous. A requirement for the test is that the remaining errors are as-

sumed to follow a normal distribution, with a means of zero and a constant standard deviation. 

Errors must not be linked to the dependent variable (Pyzdek, 2003). 

Kruskal-

Wallis 

The ANOVA requirement that the success variable needs to be normal distributed, can be re-

laxed by using a nonparametric test. In general, tests that require a normal distribution are 

preferred above nonparametric tests because normal based tests have more power(Pyzdek, 

2003). However, if the data distribution is not normal and cannot be transformed to normal 

distribution then nonparametric tests are useful. In this case, we used the Kruskal-Wallis test 

(Kruskal, et al., 1952). The data requirements for Kruskal-Wallis are identical to ANOVA: the 

input variables must be discrete while the output variable must be a continuous, numerical 

variable. A requirement for the test is that the distribution of the samples is identical. The exact 

type of distribution does not matter (Pyzdek, 2003). 

Bartlett 

Bartlett’s (Snedecor, et al., 1989) test, tests whether the variances in the sub populations are 

significant different. This test is specifically used for testing the time and the budget success 

variables, in order to understand whether architectural project variables have a significant 

influence on the reliability of the planning. The data requirements for this test are equal to 

ANOVA. 

  

TTaabbllee  66--77..  OOvveerrvviieeww  ooff  ssttaattiissttiiccaall  tteessttss  ffoorr  hhyyppootthheessiiss  tteessttiinngg  

 

As can be seen from the description, the type of test that is applicable in a specific 

situation depends on the testing context. Based upon the specific requirements for 

each test, we defined the following guidelines for selecting statistical tests when 

testing for differences in Expected Value: 

 

1. If the success variable is continuous and normal distributed (or is transformed 

to normal distribution), and the project variable is discrete then use the ANOVA 

test. 

2. If the success variable is continuous, but the distribution of the variable is not 

known and the project variable is numerical then use regression analysis. 

3. If the success variable is numerical but the distribution is unknown and the 

project variable is discrete then use Kruskal-Wallace. 

 

When we test for differences in Variance, Bartlett is used. 
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Minimum Sample Size 

One main factor for determining the reliability of a hypothesis test is the sample 

size. The sample size is the number of responses allocated to one answer of a 

project variable. Project variables have generally three possible answers. (The ques-

tionnaire is multiple-choice and asks the interviewee to choose from the answer 1, 

2 or 3.) The survey size used for testing is 49 projects. When analyzing the results 

for a project variable, the 49 projects are split up in three samples, according to the 

three answers. Consequently, the average sample size is about (49 / 3 ) 16 

projects. Individual samples may be smaller, because the projects might be uneven-

ly distributed over the samples or projects may not have answered this question.  

 

The null-hypothesis tests assume that the sample mean is an indication for the 

population mean. The reliability of the sample mean compared to the population 

mean is given by a Confidence Interval (CI). The upper and lower limits for the CI 

are determined by the size and the standard deviation of the sample and the re-

quired confidence level. There is an inverse relationship between the sample size 

and the size of the confidence interval. The larger the sample size, the smaller be-

comes the confidence interval and vice versa. For reliable hypothesis testing, it is 

imperative that the sample size is not too small, because the results of the hypo-

thesis testing become unreliable. The following analysis determines the minimum 

sample size. 

 

The confidence interval is defined as (Pyzdek, 2003): 

 

 (5 �⁄ ,��
)
 ( 6-1 ) 

where: 

(8 �,��
)⁄

 

 

The value of the Confidence Interval Multiplier #� ( (8 �⁄ ,��
) ) determines the 

reliability of the sample mean with regard to the population mean as function of , 

the sample standard deviation. Formula ( 6-1 ) states that there is an  prob-
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ability that the population mean is between #� and #�. See 

Figure 6-2 for an overview of the value of the Confidence Interval Multiplier #� as 

function of the sample size.  

 

 
FFiigguurree  66--22..  VVaalluuee  ooff  tthhee  CCoonnffiiddeennccee  IInntteerrvvaall  MMuullttiipplliieerr  ffoorr  vvaarriioouuss  ssaammppllee  ssiizzeess  

 

As can be seen, the value of #� increases rapidly for small values of . Therefore, it 

becomes impossible to obtain a reliable estimate of the population mean  for 

small . To prevent incorrect conclusions, we choose 6 as the lower limit for the 

sample size. This gives a 95% probability that the population mean is within the 

range defined by plus or minus one sigma of the sample mean. Consequently, test 

results that are based on sample size of 5 or smaller are discarded or transformed. 

6.4 Description of the Project Study 

6.4.1 Description of the Projects  

The study was conducted at a Dutch commercial IT service provider, where projects 

from various customer organizations were examined. Forty-nine projects were 

included in the study. These were all IT projects, were specification-based tailor-

made (bespoke) software is developed. The software is mainly developed for com-

panies from the financial sector, but also from industry and government. The type 

of projects encompasses (among others) transformation projects
*
, merger and 

acquisition projects
†
, single function integration projects

‡
 and lifetime extension 

projects
§
.   

                                                                 
*
 Cross functional projects, such as CRM implementations  

†
 Rationalization or consolidation projects, shared service centre 

‡
 New general ledger or HRM system 

§
 Web enabling of legacy systems, application integration 
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Project Selection  

See below for an overview of the project selection criteria. Only projects that comp-

ly with these criteria are included in the study. 

 

Nr. Criterion Rationale 

1 Software development projects only. 

No pure package or infrastructure implementa-

tions, to prevent comparing different types of 

projects with different characteristics. 

2 
The architect and/or the project manager 

must still be available for an interview. 

To collect information of the project that is not 

accessible otherwise. 

3 
Minimum planned cost of € 100.000 at start 

of the project, no more than € 10 million. 

Exclude very large projects and very small 

projects. These projects may need a different 

approach. 

4 
Start of project execution no longer than 

three years ago. 

To ensure data quality. Information is collected 

through interviews. Interviewees cannot re-

member relevant details if the project started 

too long ago. 

5 Project must be finished or in the last phase. The results of the project must be available. 

  

TTaabbllee  66--88..  PPrroojjeecctt  sseelleeccttiioonn  ccrriitteerriiaa  

Project size 

The average project size is about € 700K, while the median size is about € 450K. See 

Table 6-9 for an overview of the key figures of the projects within the survey scope.  

 

Characteristic Value 

Number of projects 49 

Average project size € 695.000 

Minimum project size € 50.800 

First quartile € 125.000 

Median € 349.000 

Third quartile € 939.000 

Maximum project size € 2.500.000 

  

TTaabbllee  66--99..  KKeeyy  ffiigguurreess  ooff  tthhee  ssiizzee  ooff  tthhee  ssuurrvveeyyeedd  pprroojjeeccttss  

6.4.2 Testing the Null-Hypothesis  

H0 Statements  

Based upon the definition of the success variables (see Table 6-4) the following H0 

statements are formulated.  
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No H0 statement 

I 
Application of enterprise architecture is not significantly correlated with the expected 

value of the actual project budget (as percentage of the planned budget). 

II 
Application of enterprise architecture is not significantly correlated with the variance of 

the actual project budget (as percentage of the planned budget). 

III 
Application of enterprise architecture is not significantly correlated with the expected 

value of the actual project timeframe (as percentage of the original timeframe). 

IV 
Application of enterprise architecture is not significantly correlated with the variance of 

the actual project timeframe (as percentage of the original timeframe). 

V 
Application of enterprise architecture is not significantly correlated with the expected 

value of customer satisfaction. 

VI 
Application of enterprise architecture is not significantly correlated with the expected 

value of the percentage delivered. 

VII 
Application of enterprise architecture is not significantly correlated with the expected 

value of the functional fit. 

VIII 
Application of enterprise architecture is not significantly correlated with the expected 

value of the technical fit. 

 

TTaabbllee  66--1100..  NNuullll--hhyyppootthheessiiss  ssttaatteemmeennttss  

 

With the term Application of enterprise architecture, we refer to the application of 

enterprise architecture for projects as reflected in the ten architecture-related 

project variables (see Table 6-2).  

 

Remarks 

1. Note that the null-hypothesis states that the project and success variables are 

not correlated. Rejection of the null hypothesis implies acceptance of the al-

ternate hypothesis, i.e. that the variables are correlated. 

2. The analysis identifies correlations between project and success variables and 

not causal relationships, because the type of statistical analysis used, is not 

able to identify causal relationships. However, by analyzing these correlations, 

we are often able to give meaning to the correlation and describe a causal me-

chanism that may be underlying the correlation. 

3. For both the budget and time success variables, we have defined two null-

hypothesis statements. The budget and time success variables are tested both 

with regard to the expected value (statements I and III) and the standard devia-

tion (statements II and IV). The other success variables are tested only for ex-

pected value. The reason to test budget and time for standard deviation is that 

architecture may be correlated with an increase of reliability of the planned 

budget and time. A lower value of the standard deviation indicates less va-

riance in the outcomes of the actual projects and thus a higher reliability of the 

planned figures. 



 Value of Solutions Architecture 

 

85 

C
h

a
p

te
r 

Si
x.

 V
a

lu
e

 o
f 

 S
o

lu
ti

o
n

s 
A

rc
h

it
e

ct
u

re
 

 

 

Choice of Statistical Tests  

We will test each H0 statement with each of the ten project variables. Based upon 

the guidelines for choosing a statistical test (see § 6.3.3 page 79), the following tests 

will be used to validate each of the H0 statements. 

 

H0 State-

ment 
Statistical Test Rationale for using this test 

I ANOVA 
Success variable is continuous and can be transformed to 

normal distribution. 

II Bartlett 
Success variable is continuous and can be transformed to 

normal distribution. Test for equal variances.  

III ANOVA 
Success variable is continuous and can be transformed to 

normal distribution. 

IV Bartlett 
Success variable is continuous and can be transformed to 

normal distribution. Test for equal variances. 

V Linear regression 
Success variable and project variables are continuous, but 

success variable is not normal distributed. 

VI Linear regression 
Success variable and project variables are continuous, but 

success variable is not normal distributed. 

VII Kruskal-Wallis 

Success variable can be interpreted as continuous, distribution 

of the success variable is unknown and project variable is dis-

crete. 

VIII Kruskal-Wallis 

Success variable can be interpreted as continuous, distribution 

of the success variable is unknown and project variable is dis-

crete. 

  

TTaabbllee  66--1111..    CChhooiiccee  ooff  SSttaattiissttiiccaall  TTeessttss  

6.4.3 Measurement setup 

Interviews 

The approach we have chosen to collect the required information is by means of 

interviews with the project manager. For the measurement setup, the following 

steps were carried out: 

 

1. Select the projects that are eligible to be included in the study. (See Table 6-8). 

Identify for each project the project manager, which was responsible for the 

project.  

2. Create a questionnaire for the interviews, containing questions on the success 

and project variables (see for the questionnaire page 148). 

3. Then, for each project, plan and conduct interview with the project manager. 

Reliability of the Information 

One of our major points of attention is the reliability of the information that is col-

lected using the interviews. From a Six Sigma perspective, special attention is given 
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to the repeatability and the reproducibility of the information (Pyzdek, 2003). The 

purpose of these reliability measures is to ensure that the information from the 

project is reproduced faithfully and correctly within the questionnaire answers. To 

minimize ambiguities in the answering of the questions, we took the following 

measures: 

 

1. Carefully formulating the questions and answers, to make them as unambi-

guous as possible. We set up a initial test questionnaire, used this question-

naire several times, and then defined the final questionnaire based on the ex-

periences of the test interviews. 

2. Setting up guidelines how to interpret the questions, especially in situations 

where the answers were not clear-cut and using these experiences.  

3. Analyze the answers for strange patterns or outliers, which could indicate mi-

sinterpretations or ambiguous questions. Use these experiences to revise the 

instructions for the interviewers or/and to adapt the formulation of the ques-

tion and answers 

4. Working with a selected group of interviewers, who were all trained in inter-

preting the answers to questions as univocally as possible and we organized 

discussions about the interpretation of questions. 

5. Validate the answers of the interviewees where possible by independent 

means. Some answers could be validated by information from financial sys-

tems, others by crosschecking it with other people who work on the same 

project. 

This procedure delivered 49 filled-in questionnaires. 

6.5 Project Study Approach 

6.5.1 Analyze Setup 

The objective of the analyze phase is to analyze the measured information for cor-

relations between project and success variables. To analyze the measured informa-

tion for correlations, we have to execute the following steps: 

 

Step 1. Analyze and clean the raw data for outliers and inconsistencies. Trans-

form the information to achieve a normal distribution. Select the statis-

tical tests that can be used for the analysis. 
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Step 2. Null-hypothesis testing. Each of the H0 statements is either validated or 

rejected. 

Step 3. Findings, interpretation of the findings and conclusions 

6.5.2 Analysis Step 1. Raw Data Analysis and Transformation 

Raw data from the interviews and from the information systems may contain errors 

or anomalies introduced by the measurement system or from other error sources. 

The objective of the raw data analysis step is to prevent that these errors and ano-

malies disturb the correlation analyses later on, because – of course – this will lead 

to erroneous conclusions. Therefore, the first activity in the analysis phase is the 

cleaning of the raw data.  

 

Several analysis methods (ANOVA, Bartlett) require the data to have a normal dis-

tribution. As is mentioned in Table 6-7, tests that use normal distributed data are 

more powerful than nonparametric tests and are therefore preferable. Therefore, 

part of this step is to analyze whether non-normal distributed data can be trans-

formed to normal distribution. See the appendix (page 148) for a detailed descrip-

tion of this step. 

6.5.3 Analysis step 2.  Null-hypothesis Testing 

In the second step, the null-hypothesis statements are tested for significance with 

each of the project variables. See the appendix (page 158) for a detailed description 

of this step. 

6.5.4 Analysis Step 3. Findings, Interpretation and Conclusions 

Findings, interpretation of the findings and conclusions of the Project Study are 

discussed in the next chapter. 

 

  




