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1. INTRODUCTION

Over the past decades firms are experiencing a iggow
pressure to gain and retain competitive advantafeus
improving quality, cutting costs, reducing time r@arket, and
S0 on are increasingly important (De Bruin, Freézajlkarni,
& Rosemann, 2005). Hence, organizations need to owepr
processes continuously. Organization undergo clsarayed
refinements in order to increase their ability ®aldwith the
requirements and expectations of their market amkkebolders
(Lepmets, McBride, & Ras, 2012). Maturity models anme
increasingly popular and important tool as they psup
organizations in this endeavor.

Although there is no scarcity of maturity modelere is no set
definition (Bititci, Garengo, Ates, & Nudurupati, P4).
However, it is clear that the models are used asvatuative
and comparative basis for improvement (Fisher, 2624mon,
2004; Lee, Lee, & Kang, 2007) and provide an infedm
approach to improve capabilities within an orgaticra(Ahern,
Clouse, & Turner, 2004; Lee et al.,, 2007). Processurity
models provide organizations with a framework aradious
best practice methods and techniques in orderatchrdifferent
maturity levels. These levels represent thresholddjcating a
more capable, mature organization (Lockamy Il
McCormack, 2004).

Since the Capability Maturity Model (CMM), developled the
Software Engineering Institute at Carnegie Mellonvdrsity,
started its legacy (Bititci et al., 2014; Paulk, @yrChrissis, &
Weber, 1993) maturity as a measure to evaluateapabilities
in regard to a certain domain became popular (DenBé&u
Rosemann, 2005; Paulk et al.,, 1993). Numerous niaturi
models emerged in multiple management researctisfikke

&

utility of CIMM. This is especially important sindgtitci et al.
(2014) demonstrated that maturity models can eneffieient
and effective assessment of the performance mareagem
practices. Assessment is thus valuable as it famasasis of
the utility of maturity models in supporting orgaaiions to
attain competitive advantage.

Therefore the goal of this paper is to answer thitowing
research question: What is a valid Continuous |wgment
Maturity Model assessment instrument?

Based on the given research problem several sultiopgsire
derived: (1) Which assessment instruments do vanaturity
models use? (2) What are the key elements of theifmus
Improvement Maturity Model? (3) What should a CIMM
assessment look like?

During the literature review studies specificallpncerning
various maturity model assessments and the appligabf

these assessments for CIMM have been identifiedruiments
used range from an informal approach by using aldise
(Harmon, 2004), a simple but useful matrix (FisH804), to
an elaborate appraisal over the time span of aipfeiitnonths
(SCAMPI, 2011). This paper aims to contribute tosBmp
literature and knowledge by providing comparisohgxsting
maturity models, with a focus on their assessmesttuments.
With this literature base a design science researethod is
used to develop a valid CIMM assessment instrunerabling
a useful maturity model for both theoretical andagical
applications.

In order to answer the research question this pfageprovides
an overview of maturity models with a focus on thei
assessment instruments. Furthermore this part relso on

business process management, performance managemenEIMM and the key elements it encompasses. The separtd

information technology, knowledge management angjept
management (Bititci et al., 2014; De Bruin et al.020 All

claiming to guide the organization through the pssc of
building levels of maturity that lead to competitiadvantage
(McCormack et al., 2009).

As mentioned, maturity models are high in numbes laroad

in application. Some models, like the Continuousrimpment
Maturity Model (CIMM), aim to provide a holistic apgach.
CIMM is a relatively new model and is an open stadda
developed and maintained by the Lean Six Sigma éwsd
(LSSA). The model incorporates not only the besicfices
methods and techniques of process improvement,itgual
management and new product development, but also th
mindset, skill set and tool set for process imprognt. This
framework is therefore valuable as it guides orgaions
through the maturity levels of structured, manageddictable,
and capable to eventually become a world classnargton
(Theisens, 2014). It is argued that CIMM provides
comprehensive process improvement framework, ofkvbach
maturity level is outlined by Theisens (2014). Hoes there is
little theoretical understanding on how the variaquaturity
levels could be assessed.

Knowledge on maturity models and their assessment
instruments is scattered. Various research conugmmaturity
models has been done. Rd&glinger, Poppelbul3, and Becke
(2012), Harmon (2009), and Rosemann and vom Brodkis(2

for instance compared various business process gaarent
maturity models. However, limited research has bdene
focusing on comparing the assessment instrumentsatdrity
models. It is very likely that various studies daa used as a
basis for a comprehending CIMM assessment. Presietlg is

a gap between the desired and actual theoretical &ad thus

will elaborate on the methodology used for the glesand
evaluation of the assessment instrument. Nextehelts of the
interviews are outlined in the Analysis. This ildaed by the
main findings and implications in the conclusiorastly, the
paper outlines the limitations of the study andifatresearch.

2. THEORETICAL FRAMEWORK

In this section, underlying theories and existingestific
knowledge is explained and evaluated. It will pdevnecessary
information that contributes to answering the redea@uestion.
First, a critical review on existing literature @@nning various
assessment instruments of maturity models is predehe
last part will elaborate on CIMM.

2.1 Maturity Models Assessment

Instruments

The literature sample was focused around maturibdets
which addressed processes, as this is the focu€IM.
Various studies provided a basis of maturity modfds
consideration. For instance, Rosemann and vom Br(&kE5)
compiled a list of nine maturity models from the Bess
Process Management field. Roglinger et al. (2018} mn this
research and compared ten maturity models. The Isaomby
considered maturity models that had been publighéthglish
language, did not refer to a specific process tgpé, for which
a reasonable amount of documentation on the assassm
instrument was freely available. Some maturity ni®dee not
publicly accessible in their complete version (argluding
detailed assessment criteria and guidelines). iBhi&specially
the case for maturity models that are considereittaiectual
property by consulting companies and researchtirie who
sell the service of maturity assessments to orgéinizs
(Willaert, Van den Bergh, Willems, & Deschoolmees07).
The models of the sample differ i.a. regarding rtheaturity



levels, structure, and also representation. Sonaptad one-
dimensional linear presented maturity, while othadopt a
stage gate presentation (De Bruin et al., 2005).

2.1.1 One-dimensional linear presented maturity
models

Most maturity models represent maturity as a seoiesne-
dimensional linear stages. This concept formed khsis of
assessment in many existing tools and is widelgpgtec (De
Bruin et al., 2005). In this approach maturity isessed as an
‘average’ maturity level instead of having detailegers for
each maturity level in addition to an overall assa=nt, as is
the case with a ‘stage-gate’ representation (De rBati al.,
2005). A widely adopted and recognized model is the
Capability Maturity Model Integration (CMMI) (Aherst al.,
2004). In this model higher levels build on lowewdls of
maturity. Organizations can assess their CMMI preces
maturity by undergoing an ‘appraisal’ - which isnécaccording

to the Standard CMMI Appraisal Method for Process
Improvement (SCAMPI). There are three classes of SEBAM
appraisal: A, B, and C. Of which SCAMPI A is the most
rigorous method and the only class that provides th
organization with a maturity level ranking. Thesfiphase of
class A appraisal consists of various months ofigtey and
preparing. During this phase requirements are ksiall, the
appraisal plan is developed, the appraisal teamnasdsed and
prepared, and initial objectives are defined. Dyirihe second
phase the appraisal will be conducted. Finally,jrduthe last
phase the results of the appraisal are reported Y EGA2011).
Class B encompasses a less comprehensive appraisafan
initial and partial self-assessment. Lastly, clagzovides just a
quick look, it checks for specific risk areas (Ahet al., 2004).

Although CMMI is software-oriented Paulk et al. (B899
concluded that higher maturity led to increased cpss
capability of the organization. However, CMMI is ratitable
as a Business Process Management Maturity (BPMM)uiseca
of the differences between the context of softvearé business
process. However, CMMI does form a useful base rofpority
of Business Process Maturity Models. For instancatni$n

2.1.2 Stage gate presented maturity models
Although one-dimensional models provide relativaliynple
means to compare maturities it does not always igeoan
organization with the guidance to improve the aursituation,
especially since organizations deal with variousnglex
domains. An alternative representation of a modethe so
called ‘stage-gate’ approach. This enables thenizgtion to
differentiate maturity assessments within complermdins and
provides assessment reports tailored to the nekdswvaried
audience (De Bruin et al., 2005).

Fisher (2004) for instance uses a multidimensionah-linear
model. Although based on CMMI his BPMM model (farther
referencing this model will be indicated with BPMRsher)
combines the ‘five levers of change’ with five stagof
maturity. His model is, in comparison with otherdets, more
about alignment. Assessment of this model is daree inatrix,
presenting the core characteristics of each Le¥e€Chmnge,
(i.e. strategy, controls, people, technology, anzt@ss) in the
context of each maturity state (i.e. siloed, tadlcintegrated,
process driven, optimized enterprise, and intelligeperating
network). The maturity state thus encompasses ttenieto
which the five levers of change are aligned. Orgatinns can
quickly assess where they stand and find some lIsletai
identify specific opportunities for growth-orientedtions. This
assessment has an advantage in that it is commibleerand
quick. However it does not provide a very rigorassessment.

Another example of a stage gate model is the BPMiIM
Rosemann and De Bruin (2005) (BPMMM). Their model has
the advantage of being supported by surveys ane staslies
they completed. It measures the business procesagament
maturity of the organization and includes quaritiatmeasures
of ‘coverage’ and ‘proficiency’, which are similato
effectiveness and efficiency. For both quantitatmeasures
three criteria are determined and assessed usiegdint scale
questions. Furthermore five factors were determined IT/IS,
culture, accountability, methodology, and perforo@nThese
are specific, measurable and independent elemetishw
reflect fundamental and distinct characteristicsB&M. The

(2004) developed a model based on CMMI, the Processhasis for these factors was found in literatureidtical success

Maturity Ladder (PML) — in which maturity levelsmge from
initial, repeatable, defined, and managed to optimgi Here
the maturity assessment is done in an informal bndf
manner. It includes a quick assessment based dnajdsw
checklists and a worksheet. The primary purposethid
assessment is not to be as rigorous as CMMI, bupéople
within the organization to starting thinking abdle processes.

Likewise Weber, Curtis, and Gardiner (2008) describe
Business Process Maturity Model for the Object Managnt
Group (BPMM-OMG) with roots in CMM and CMMI. The
model guides organizations in moving from immature,
inconsistent processes to mature, disciplined psEe It
provides best practices to grow through the matuevels
initial, managed, standardized, predictable, amdvating. For
each maturity level, except the first one, procassas are
described. Goals are set for the various processsaand their
achievements form the measurement of the matweitgls. To
achieve a maturity level, the process areas for mhaturity
level must be satisfied (or be not applicable) #redprocesses
must be institutionalized. Measurement is perfornadall
levels of the organization - at the individual, kgmup,
project, work unit, unit, organization, and orgaatianal levels
and is done using an organizational specific adopbf the
provided Process Area Templates.

factors or barriers to the successful implementatté BPM.

The five maturity levels of the model are: initiaefined,

repeatable, managed, and optimized. These leveks

determined for each of these factors, one baseth@mriteria

for coverage and one based on the criteria of @eofcy.

Although these maturity levels are quite similar thmse of
CMMI they are more comprehending in order to refldat

specific requirements of BPMM. The assessment isgmted as
a cube, with the maturity levels and factors fomgnan matrix

and an extra dimension including the scope (orgdioizal

entity and time). Assessment is done by a selfsassent
survey and a third party. This approach is simiarthe

continuous representation of the CMMI model (Ahetnak,

2004). Benefits of the assessment of this comprérensodel

of Rosemann and De Bruin (2005) include the quaiviat
measures as it enables organizations to betterrstadd their
maturity, target improvement strategies, reducedividual

interpretation and enables consistent applicatidowever,

because of the complex three dimension structueentbdel

could be perceived as confusing.

ar

Another model is the excellence model created byghropean
Foundation for Quality Management (EFQM) (Bou-Llysa
Escrig-Tena, Roca-Puig, & Beltran-Martin, 2009). Thiedel
has the advantage of being applicable to any ozgtion and is
widely acknowledged and applied. Although the mafteds not
encompass different specific maturity levels it ogs



organizations to reach excellence, which can ben sae
becoming mature. The EFQM Excellence Model consiéts
nine fundamental concepts, grouped under five enatrlteria
(leadership, people, strategy, partnerships anduress, and
processes, products and services) and four re#teltia (people
results, customer results, society results, businesults)
(EFQM, 2013). Various self-assessment tools areviged.

Based on knowledge, time and resources available tlhed
detail of outcome desired an organization can @eoiu which
tool(s) to apply. Options consist of a simple seifessment,
various questionnaires, EFQM quick check, EFQM fess
excellence matrix, EFQM excellence matrix, and sitsit

simulation. The later tools encompass more procgss and

are more supported by evidence. For example, madcemrce
based instruments include information about resoltsthe

organization while less evidence based instrumengsvery
subjective frameworks which are completed by just person.
Besides the self-assessment options an independeQME
validator can complete interviews and review thgaaization.

2.1.3 Overview of the described maturity model

assessment instruments

An overview of the maturity models sample includiagch
maturity model's assessment instrument(s), as agllshort
descriptions of these assessment instruments arfthttings of
these instruments is presented in appendix A. Thaéunity
assessment findings serve as a good indicator af thie main
goal of the assessment is. This brief overview afurity model
assessments in the area of process improvemeshbas that
some models focus on an extensive and precisesasses(e.g.
SCAMPI A, the third party assessment of BPMMM, andhe
instruments of the EFQM), while other maturity misdese a
more general
discussion within the organization. All assessmedmigever
start with a less rigorous assessment and thenrdido anot
extent their precision with a more in-depth analysi

The instruments used differ in the extent to whibky are
supported by evidence and their rigor — as careba & graph
1. This framework is an adoption of the presentaid the
various EFQM (2013) instruments. It gives a sulyectut
clear comparison of the instruments of the variouwsturity
models. There is a distinct linear consideratiotwben process
rigor and evidence support. Some instruments hdvews on a
general, first indication of the maturity level @fi organization
(e.g. PML, EFQM 1, BPMM-Fisher). Other instrumersie
very time consuming and precise and therefore rasw high
rigorous assessment based on evidence within tfenization

(e.g. SCAMPI A, BPM-OMG, EFQM 6). These instrumernes a

more elaborate, often include large assessmentstean® time
consuming, and include an internal as well as atereal

assessmenEurthermore there is a large amount of instruments

which is situated between these two distinctiong. BPMMM
1, EFQM 4, and SCAMPI C). It can be noticed thatdhesen
representation of the maturity model (i.e. a onaetisional
linear or a stage gate representation) does nbieimte the
process rigor or evidence bases of the assessm&niment.
Decisions made, on the extent of the process raya the
evidence base, seem to fully depend on the purpbshe
assessment instrument. For instance, while the BMicklists
aim to start awareness and a thinking process amatrity
within the organization the SCAMPI A assessment ézum to
be used as a benchmark maturity score. Confirming
statement of De Bruin et al. (2005) that in ordernteet
audience needs, appropriate balances have to be M€ next
section will describe CIMM which underpins the useéss of
a dedicated CIMM assessment instrument.

assessment focusing on awareness r and/o

Graph 1. Maturity model assessment instrument frame/ork
(Adaption of EFQM (2013))
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2.2 The Continuous Improvement Maturity
Model (CIMM)

2.2.1 The model

Theisens (2014) clarifies that the basis of progmgsovement
are the interlinked areas of People, Process, eodliBt. People
and Product are respectively supported by leadersimd
competences, innovation and quality. These foufemdint
components support the organization to improvpriteesses in
order to fulfil its strategy. Processes are thaethe focus of
CIMM. The model includes best practices from TQMZ€a,
TPM, Lean, Six Sigma and Design for Six Sigma. Chapthe
right focus area for improvement depends on theahohaturity
level of the organization. CIMM guides organizatidnsthis
endeavor towards a more mature organization. Theemo
deviates from other models in that the maturityelsvare
slightly different and CIMM includes and structurée best
practices methods and techniques as well as thdsetinskill
set and tool set for process improvement.

2.2.2 Maturity levels

CIMM is a one-dimensional linear presented matumtydel. It
consists, as most maturity models, of five matuléyels and
proposes an ‘evolutionary staged approach’ (Theis@014).
This means that higher levels of maturity buildlower levels
and that each level should be sustained while ngoeimto the
next one. The maturity levels are: structured, rgada
predictable, capable, and world class — as shoviigune 1.

The first maturity level aims for a proper and arigad
working environment, reliable equipment and stadidad
work. This level builds a solid foundation for foetr
improvements. The next level—managed—is about ioigat
continuous improvement culture. This culture shoudude
proactive problem solving, following the philosopby Imai
(1997) and focusses on the organization of the plade. The
importance of making constant small improvemengpstis
highlighted and continuous improvement projects eaaied
out to improve for instance the standards developete first
th maturity level. Once the organization reached kel it can
move on to the next maturity level, “predictabl&@his third
level creates stable and efficient processes wititedictable
outcome in order to be reliable. Optimizing logistis the main
activity as this avoids incidents, stress, downtimeality spills,



mistakes etc. An organization can then predict whththappen

and knows what can be promised to the customer.fdimth

maturity level is “capable”, here capable processescreated.
Reducing variation of the processes is at the cbthis level

by executing large quality breakthrough improvememjects.

The fifth and last maturity level is labelled “wdrtlass”. Here
the focus from improving the current situation &hifo a
proactive approach, where products are developadhwheet
the expectations of clients and no production pwisl occur.
Overall, the model with its various levels guideke t
organization in defining the most appropriate iny@ment plan
for the situation of the organization. (Theiser:l4®)

4
5. World class- Creating reliable products

4. Capable- Creating capable processes
3. Predictable- Creating stable and efficient processes
2. Managed- Creating a continuos improvement cultur:

1. Structured - Creating a solid foundation

Figure 1. CIMM Maturity levels (adapted from Theisens
(2014, p. 35))

2.2.3 Identification and operationalization of the

CIMM key elements

The CIMM levels are non-related, for the exceptibattthey
build on each other. Each level is determined Bfedint key
elements instead of improving various key elemémtsughout
the five levels. This means that each maturity lleve
encompasses different key elements which, wheny full
implemented within the organization, indicate th#ilment of
that specific CIMM maturity level.

The list of tools, techniques, and theories whigh and could
be included in the model and the instrument is atnemdless.
Therefore decisions had to be made. Key elements af®sen
on the basis of their relative contribution to tiiémate goal of
the specific CIMM levels according to Theisens (20&4d
other literature, and the extent to which thesenelgs and their
terms are widely known. The key elements of eachuritg
level are shown in figure 2.

The aim of the first key element of the maturityde
“structured” (Theisens, 2014, P. 95-104) is to émahn
organized work environment. The theory behind thishat a
tidy workplace leads to quality and that qualitythie starting
point of every improvement. This key element buitas the
concept of 5S. The 5S framework was originally deyed by
Osada in the early 1980s. Although diverse traimsiatof the
Japanese words are used, they all come down tfolibeving
steps: sort, set in order, shine, standardize, aunstain
(Chapman, 2005; Gapp, Fisher, & Kobayashi, 2008)ilé\4n
additional S for safety is sometimes added to thedeh
implementation of 5S already includes significaatmases in
industry accidents (Gapp et al., 2008). Thereforis iargued
that safety is an unnecessary addition. The sekep@lement,
standardized work, has overlapping elements with. 5S
However, this key element specifically focussespoocesses
within the organization instead of focusing on #mvironment
of the workplace. Standardization is defined as dbgree to
which task activities are specified in detail ahe extent to
which Standard Operating Procedures (SOPs) arenatkfi
followed, and improved (Van de Ven, 1976). The lasy

element of this maturity level is quality controhda quality
assurance. This key element assures that custamessatisfied
by meeting their demands and legal requirement®i§€hs,
2014). However, this does not mean that every midu
produced has to fulfill a high quality standardmi¢ans that the
organization has to make sure that only good qualibducts
are delivered to the customers.

The second maturity level (Theisens, 2014, p. 12&)-1s built
around Kaizen, the Japanese word for improvemehis T
philosophy of Imai (1997) is a bottom-up approadhirg to
establish many small improvements and is oftenndefias
being a key element in Japanese manufacturing ssiqé&aul
Brunet & New, 2003). It is structured around theefilkey
principles of Kaizen: creating commitment for dtbllowing
standards, good work morale, following the Plan, Bbeck,
Act (PDCA) improvement cycles, and being receptivenéw
ideas and suggestions for improvement (Imai, 199).
important element to achieve this is the visual kptace. It
helps operations to reduce waste and to maintgimowements
over a long time (Theisens, 2014). This elemenbempasses
“a self-ordering, self-explaining, self-regulatingnd a self-
improving work environment where what is supposetappen
happens on time, every time, because of visual cdeVi
(Galsworth, 2004, p. 44). The visual workplace rfests itself
through many attributes. These may include workrirsions,
labels colors, signs, lighting, and presentatiorioofs through
shadow boxing (Kattman, Corbin, Moore, & Walsh, 2012
Another key element is Short Interval Managemei¥{SThis
element corresponds with the basic idea of manyllsma
improvements of the Kaizen philosophy. It is a shHtgor
process that engages individuals to assess whibitneare still
on track to meet the targets established for the(@heisens,
2014). Stand-up meetings can be used to reviewormeahce of
the previous interval and to discuss the targetdhef next
interval. Key Performance Indicators (KPIs) areeesial to
monitor the performances. The last key elemenhisflevel is
Work in Process (WIP) control. This element incesashe
proportion of value-added time, and thereby redydiread
time, costs etc. (Arnheiter & Maleyeff, 2005).

The core principle of the third maturity level ishat
management should be based on facts. Thereforérshéey
element is Lean management. Nowadays Lean managésnen
one of the most popular programs (Arnheiter & Mafgy
2005). Various Lean performance measures exists, takt
time, cycle time, lead time, process time, and Warlrocess.
All measurements relate to time and/or quantitiébese
metrics need to be measured over time and relat&Ptts in
order to classify the performance against a maxinmma
certain goal (Theisens, 2014). To create stable effidient
processes an organization needs to map its pracelsecess
mapping is a proven analytical and communicatian (blunt,
1996) which supports the understanding of orgaiuizat
processes. It makes it easier to determine whedehamw to
improve the processes (Soliman, 1998). Process im@pp
encompasses the following steps (1) Defining, magppand
prioritizing the processes (2) Transforming theadaf the
processes into visual representation in order tentity
bottlenecks, wasted activities, delays and duptinavf efforts
(3) Defining and operationalizing process-speciigjectives
(4) Continuous communication of the objectives (HU#96;
Soliman, 1998). Process mapping often precedesbine key
technique of Lean management, which is Value Stream
Mapping (VSM). VSM aims to identify and eliminateist and
does so by analyzing the series of activities toufecture a
product in a focused manner (Hines et al., 1998 h&o&
Shook, 2003). Various tools are available for VSt all



come down to mapping the various activities, idging the
wastes to be reduced, and
improvements to reach the desired future valuastrgHines et
al., 1998). With other words, it supports the kdgneent:
eliminating waste and creating flow. This level ghu
encompasses Lean projects to improve the procesgga an
organization. Projects of this kind regularly fallahe Define,
Measure, Analyze, Improve, and Control (DMAIC) roagnas
it helps eliminating unproductive steps. Anothey kéement to
create stable and efficient processes is to foauthe effective
and efficient use of equipment by employing ToteddRictive
Maintenance (TPM). This is a unique Japanese mplog and
was first introduced by M/s Nippon Denso Co. LtdJapan, a
supplier of M/s Toyota Motor Company. Total Produeti
Maintenance is an innovative approach to maintemathet
optimizes equipment effectiveness, eliminates hteaks and
promotes autonomous maintenance by operators thrdag-
to-day activities involving total workforce (Bhadur000).
Although various TPM frameworks exist, the main egted
one consists of eight best practices. These atenamous-,
focused-, planned-, and quality maintenance, eércaand
training, safety health and environment, office TRMI lastly,
development management (Ahuja & Khamba, 2008).

The fourth maturity level (Theisens, 2014, p. 182y
“capable”, includes the key elements: reducing atam,
statistical analysis, and applying the organized systematic
project-driven Six Sigma approach. The Six Sigmpraach is
gaining wide acceptance in industries (Lindermachr&eder,
Zaheer, & Choo, 2003). The fundamental purposeS&ima
is strategic process improvement and relies onisttat
methods and scientific methods to make dramatiaatssh in
customer defined defect rates. (Antony, Escam#laCaine,
2003; Kwak & Anbari, 2006; Linderman et al., 2008)so Six
Sigma projects usually use the DMAIC process which
eliminates unproductive steps and aims for contisuo
improvement (Kwak & Anbari, 2006). This procesghisrefore
suitable for CIMM and enables the structuring of tkey
elements of the fourth maturity level. An importat¢ment in
any Six Sigma improvement effort is determining atlyawhat
the customer requirements are and then definingctiefin
terms of their Critical To Quality (CTQ) parameters
(Linderman et al., 2003). CTQs parameters are thg ke
measurable characteristics of a product or procksgich the
performance specifications meet the customer reménts.
Therefore customer requirements have to be defiaed
understood. The CTQs must interpret these qualdat
statements to a manageable quantitative businestisptions
(He, Tang, & Chang, 2010). After the defining phétse next
important step is to measure and analyze the proiée goal
of this phase is to measure the process to sdtisfgustomer
needs, collect and analyze required data, deterarideanalyze
variations within the process and define opporamitor
improvement (Kwak & Anbari, 2006). This can be darsing
various Six Sigma performance metrics and Measunem
System Analysis (MSA), which assures valid andatgé data
(Theisens, 2014). Lastly, in the Improve and Conpiidse the
variations have to be eliminated or reduced antfaaegy and
system has to be in place to minotor and contmlitiproved
process (Kwak & Anbari, 2006). Six Sigma tools ar
techniques used in this phase are for instance gbesf
Experiments (DOE), which considers variables siamibusly,
and Statisical Process Control (SPC), which estasisthe
detection of variation.

Management (PLM). This is a business solution which

identifying and executing streamlines the flow of all available data throughdhe

product’s lifecycle — i.e. development, growth, oidy, and
decline. It states that the right information shibbk available
to everyone within the organization, in the rigbhtext and at
the right time, as this will result in a successhitoduction of
the products in the market (Ameri & Dutta, 2005;d&san,
Fenves, Sriram, & Wang, 2005; Theisens, 2014). dsally
related method, as both methods reduce failurésgproduct
launch, is Design for Six Sigma (DfSS). DfSS hasrbesed
and proven successful at for example Dow ChemicatgBu
Ivey, 2001), Delphi Automotive (Treichler, Carmichae
Kusmanoff, Lewis, & Berthiez, 2002), and General ciies
(Weiner, 2004). This powerful approach aims to Iago‘the
utilization of powerful and useful statistical tedb predict and
improve quality before building prototypes” (Shahi2008).
The goal of DfSS is to achieve minimum defect ratessix
sigma level, and maximize positive impact duringe th
development stage of the products (Kwak & Anbafip&).
DfSS has no one standard methodology that orgamizat
follows. However, often the Define, Measure, AnalyPesign,
and Verify (DMADV), or the Identify, Design, Optizg and
Validate (IDOV) approach (Antony & Coronado, 2002) i
followed. Critical Parameter Management (CPM) ishat ¢ore
of DfSS and this maturity level. CPM is the distipd and
focused attention to the design’s function, paransetand
responses that are critical to the fulfilment bétcustomers
needs (Creveling, Slutsky, & Antis, 2002). This leve
furthermore includes the key element: reliabilitygmeering.
This element focuses on examining and optimizing th
reliablity of a product or system so that it is &bje of fulfilling
its desired functions. Various techniques and nughare
avalailable for this, e.g. Failure Mode and Effeatslysis and
maintenance management. A key element which is
incorporated in the model but important and desctiand by
Theisens (2014) is risk management. As many tagarnding
this element have already been used in lower ntatlevels
(e.g. MSA and process flow diagrams) the focusis fevel is
on Design Failure Mode and Effect Analysis (DeskVIEA).
This tool extends the risk prioritization beyoneé ttonventional
risk priority number (RPN) method, it aims to makimdesign
quality, reliability, minimize costs, and maintahility
(Stamatis, 2003).

not

Creating reliable products

® Product Lifecycle Management
* Design for Six Sigma
 Reliability engineering

World Class

Creating capable processes
 Six Sigma

® Reducing variation

o Statistical analysis

Capable

Creating stable & efficient processes
® Lean Management

® Waste elimination & Flow

o Total Productive Maintenance

Predictable

Creating a Continuous Improvement culture
¢ Kaizen events & 'Go to Gemba'

¢ Short Interval Management

* Work In Process (WIP) control

Managed

Creating a solid foundation

* Organized work environment

e Standardized work

¢ Quality control & Quality assurance

Structured

The last maturity level, “world class”, (Theise2814, p.283 — Figure 2. Continuous Improvement Maturity Model (Theisens,
302) aims to develop products that will meet custom2014, p. 35)

expectations. A key element of this level is PrddLitecycle



3. METHODOLOGY

Chapter 1 identified several research issues anthtitoeluction

to the methodology; this chapter describes the odetlogy

used to provide data to investigate them, aimsuitdton that

introduction, and to provide assurance that apjmter
procedures were followed.

3.1 Design Science Research

In order to answer the research questions posediaado the
exploratory and constructing nature of enquirygaign science
research was adopted. According to March and S(h#95)

the design and evaluation are the two main aawitf design
science. These activities were therefore usedeps $0 develop
and continuously improve the CIMM assessment instntm

The development of the CIMM assessment instrumeiawed
a deductive approach. This was especially apprapsiace De
Bruin et al. (2005) argue that a review of existiibgrature can
result in a comprehensive list of questions foraksessment of
a maturity model. Additionally Hevner (2007) usisrhture as
a knowledge base in order to design an artefa@.aBsessment
was afterwards evaluated and improved based oripteuttase
studies and qualitative research. This research deaee in
collaboration with Symbol BV as various consultanfsthis
organization provided input and feedback for theetlgpment
of CIMM and this organization is actively aiding i@rs
organizations with the implementation of the model.

3.1.1 Design

The design of the assessment instrument was affdgtéhree
main requirements. First, the assessment had appmpriate
for any organization within the manufacturing intlysas this
industry is more actively establishing process mwpment at
this moment and differs to a great extent from $eevice
sector. Hence, this instrument is specifically amet this
industry, and not tested in other industries. Tioeee the
external validity is limited. While the general seis of this
instrument is generally applicable, some specifeasures will
need to be varied across industries to accommdiiffiéeences,
e.g. the TPM key element is not fully applicabletlie service
sector as there is no production. Second, theuimgnt had to
indicate the progress status of the organizaticzaeh maturity
level as well as provide an overall maturity indica. Lastly,
the instrument aimed to be an initial, fairly evide based
assessment with a minimal process rigor (i.e. dt fabe in the
right upper quadrant of graph 1).

It was decided to develop an excel-based questienres
assessment instrument for the CIMM. This is esplgcial
appropriate since this method is used by multigiferent, but
comparable maturity models (Ahern et al., 2004; EFQ013;
Rosemann & De Bruin, 2005) with comparable assessmen
goals. Furthermore, questionnaires can functioguastitative,
descriptive research (Korzilius, 2000) which sufte purpose
of the instrument, i.e. to assess the current ritatievel of an
organization. The instrument takes the form of ehexcel
sheets. The first sheet includes a short explamatio how to
Table 1. Sample information

Organization

Fresenius Hemocare Nederland

complete the assessment. The second sheet encesihss
questionnaire and the last sheet presents thetgesfilthe
questionnaire in a table and visualizes it in @gra

The CIMM assessment instrument consists of various
statements providing the respondent with the opto@ssess
the extent to which these statements are refleaiiin the
organization on a five-point Likert scale (1- tetatement is not
reflected within my organization, 5- this statemfrilly reflects
the situation within my organization). A number @fasons
account for the use of these scales. First, thesdes
communicate interval properties to the respondests] can
therefore be assumed to be an interval scale (&ehne&
Kernan, 1985). Furthermore, this scale is widelgdusand
increasing the precision of measurement does sattri& more
reliable or valid results (Matell & Jacoby, 1978Iso, these
scales are used in a variety of other maturity rhadsessment
instruments, e.g. the assessment on continuousvuament by
Caffyn (1999). The statements of the assessment lveesiexd on
the in-depth literature review of the various CIMMeyk
elements. This provided knowledge on theories, stool
techniques, and steps used to eventually reackethelements
and therefore the goals of the maturity levels. Each key
element the eventual aim was determined and traasiato
statements representing the specific key steps lemeats
needed. The assessment instrument is structurad the five
maturity levels as this best fits the structureGMM. This
however potentially causes subject bias due toilplesgrior
ideas or knowledge on their organization’s maturigyel.
However, as the statements are clearly and spaltyfimked to
key elements and the subjects have no personakstta the
assessment result it is argued that this bias rénmal. The
structure therefore suits the purpose of this assest.

3.1.2 Evaluation

After the instrument had been designed and folloasdries of
iterations by advice of an expert practitioner &snevaluated to
further mitigate construct validity issues. A mplé case
studies approach was used because the concept dffférent
levels under study are abstract and their bourslare still
unclear (Rowley, 2002). Furthermore semi-structured
interviews were held with an additional purposivamsle,
including two consultants of Symbol BV.

3.1.2.1 Data collection

Organizations

Two organizations, both clients of Symbol BV, wel®sen in
order to evaluate the designed assessment insttu@éeach
organization a manager was interviewed in ordexxmore and
understand their opinions on the assessment instrum
Additionally, after suggested adjustments had beesde,
managers were asked to complete the questionrfeérendnich

their maturity result was confirmed by the respblesi
consultant of Symbol BV.
Function Client since
o] izati i 2
rganizational Change and Continuous Improveme njanuary 2013
Manager
Potihn Manager January 2015

Sealed Air Diversey Netherlands Production B.V.

Organization
Symbol BV

Symbol BV

Consultant

Consultant

September 2008
March 2013



The semi-structured interviews were conducted ae th
manager’'s office between May and June 2015, antkdas
between one to two hours. It is argued that thected
managers have a comprehensive understanding ohalerity
within the organization. As their prior involvemenith the
model enables well informed interview results, afficent
knowledge and experience lead to informed
(Saunders, Lewis, & Thornhill, 2011). The interveestarted by
explaining the aim of the assessment after whicih é&avel was
read and commented on by the interviewee. The vietsr
further explored: ideas on possible use of therunsent;
comparisons with other assessment instruments wsedall
impressions of the assessment. Additional spegjtiestions
were frequently asked in order to fully understémel opinions
and ideas of the interviewee. To prevent bias frdata
collection the required information was obtained $&gmi-
structured, in-depth interviews with the managethef selected
organization, the author, and with an expert ptiacir of
Symbol BV. Paired interviews were chosen as they can
generate in-depth individual data about the subjeth
participants being less inhibited in discussingemat as they
know and trust the other. Furthermore this gensratere
natural conversations than individual interviewsd aallows
greater insights, for example, into social meanindse
decision also allowed in-depth discussions dutiregibterviews

as both the expert practitioner of Symbol BV and the
interviewed managers are experts when it comesntinuous
improvement.

After the interviews had been carried out theirgasgions were
evaluated by comparing it to the literature review.
Improvements were made and the assessment instruwasn
send by e-mail to the interviewed managers. This dane
since it allowed the measurement of the organia&imaturity
score. Second, it enabled corrections of possiide Hue to
misinterpretations, misunderstanding etc. and fbere
provided useful subject feedback. The organizatiometurity
scores were afterward verified in an e-mail conaos with
the concerning consultant of Symbol BV.

Experts

In addition to the case studies of the two orgaiirs, two
consultants working for Symbol BV were interviewdthe two
contribute as a critical case sample due to thpicific
experience with CIMM (Marshall, 1996). Another colamt
was approached but due to illness this interview gamcelled.

A qualitative research design was adopted. Thishatetwas
specifically appropriate since the aim of the studss to
explore and understand the opinions of the expentsthe
assessment instrument (Saunders et al.,, 2011). fRlwe
consultants of Symbol BV were interviewed one-to-ahéhe
office of Symbol BV. Main reason for this was to yeat
subject bias due to the urge to confirm the opirubtheir boss
(Saunders et al., 2011). The interviews lasted ratod5
minutes and explored: overall impressions of theessment;
ideas on possible use of the instrument; possibigestion.
Additional specific questions were frequently askearder to
fully understand the opinions and ideas of therii¢svee.

3.1.2.2 Data processing

The interviews were recorded and fully transcrifre@rder to
structure the data analysis. Key emergent themese we
inductively generated. Inductive content analysiparticularly
appropriate due to the exploratory nature of inguind the
interactive nature of data collection and analySiaunders et
al., 2011). The adjustments made to the instrumeete
reviewed by an expert practitioner in order to Hertdiminish
bias due to misinterpretations or misunderstandiuptations

in the next analysis chapter are used to illustsime key
emergent themes around the CIMM assessment insttumen

4. ANALYSIS

As this research was an in-depth investigation afomplex
instrument and because of the requirements ofwnrttiness

responsesin qualitative quotations, this chapter had to bitegdetailed in

some parts. Each interview let to the further dewelents of
the assessment instrument before another intertdeww place.
As each interview evaluated and improved the assmss
instrument main information given on the CIMM assesst is
shortly and separately outlined. Additionally, aoss case
analysis is performed to specifically asses the CIMM
assessment instrument. Lastly, the assessmentrirestt is
outlined.

4.1 Interview Results

Fresenius Hemocare Nederland

The first interview was performed with the orgariaaal
change and continuous improvement manager at Hossen
Their current maturity assessment is done usingsaessment
including fourteen questions with descriptions éach ranking
option. Middle managers sit together and discussdirrent
maturity state of the organization using this assest.

The main part of the total suggested instrumentavgments
for the CIMM assessment were focused around theuiation
of the statements. For instance, the statementitgus a way
of life for everyone’ was too general and shouldfdrenulated
more concrete. Another example is the suggestioreptace
‘tangible and measurable objectives’ with ‘'SMART etijves’
in order to be more precise and relate to this lidecepted
concept. Most moderations were suggested for |¢hede.
Especially the structure of the key elements wasgieed as
being illogical.“l think this chapter is still a bit inconsistent”.
He explained that it was essential to first haveoaarview of
the process, after which you can identify wastes @nly then
process optimization can be done using TPM. Fumbes it
was found that some statements were unclear. Tdikas
“preparations” and “high level” should be explainedmore
detail. Important was also the definition of TP\, lze stated
that various people have different perceptionshif term.”|
suggest you ask questions related to the parameteBPM
instead of the term”When it comes to the completeness of
assessment he suggested including some addititerakets,
like Gemba, Hoskin Kanri, Process FMEA, supply ohai
integration, and DOE. Especially level four andefiwere
perceived as incomplete.

Sealed Air Diversey Netherlands Production B.V.
The production manager at Sealed Air Diversey Né&thds
Production B.V. was interviewed second. Their curren
assessment instrument is an excel-based instruraeat
encompasses 20-keys to operational excellence.yEkey
presents specific criteria of which the user caestf this is or

is not achieved within the organization. These kays not
directly linked to a maturity level.

The manager stated that some statements of thesasmet

were not optimally formulated. Some were too braad some
too specific, unrealistic or unclear. For instande, was

suggested to add ‘at the end of the day’ to theistant ‘every
item is in its place’’ltems are not always in their place. [...]
When employees use equipment and do not needhiiba@you

want them to bring it back immediately, but in pieetthis

does not happen”.

The main thing missing from the assessment acopridirhim
were one or more statements about what an orgamizstiould



do when deviations from the standard process afidaen
someone within the organization notices a deviatia has to
be addressed, how do you then deal with that? [...JoWh
determines if it is a long term project? That a tidigciplinary
team is needed or that it is a job for one persoR@ithermore
the visual workplace key element should be focusemte
around the visualization of Key Performance Indicsit
Additionally he indicated that the restructuring sbme
statements within level three were needed to aehielogical
order. Level four and five were not reviewed due titoe
constraints.

Consultant at Symbol BV

The recurring suggestions in this third interviesncerned the
extent to which statements where not presentingitbation as

it should be to rate a ‘5"Here it says ‘value stream mapping
is applied on a yearly basis for key processes' tisanot
exactly what VSM says. VSM says that all value stseshould
be mapped. The ultimate goal is to have mappedytneg”.

He furthermore indicated that the statements on TRive not
complete. “TPM encompasses way more than preventive
maintenance. [...] There is way more to it: trainjregucating
people, especially that operators perform autonosnou
maintenance is very important for TPMJust like the manager
of Sealed Air Diversey Netherlands Production B.Ne
structuring the order of statements of level thweee perceived
as a bhit illogical. Especially the distinction been the current
and future value stream mapping and the gap wiidould be
clarified. He had little to no specific comments lewel four
and five. Both were perceived as good.

Consultant at Symbol BV

This fourth interviewee acknowledged that not etréng was
present within the assessment but that these dide®t to be
added.“A lot is missing. But like | said, we could make an
endless list. But the main subjects are presentfiai@MM so |
think that this is good.He did have a few suggestions to make
statements more generally applicable. For instaheestated
that 5S is not really necessary to have an orgdnizerk
environment, and that therefore the mentioning ®fvithin a
statement should be prevented. Another recommemnats to
use ‘the workplace’ instead of ‘the Gemba’ as tater term is
not known to everyone. Furthermore additions toiower
statements were proposed to clarify statementsdbais@ssues
he came acros$sDo you mean product or process quality?”
The structure of level three and four accordindpMAIC was
perceived as good‘When | look at CIMM | think this
structuring is really logical. CIMM does not fullyoenects to
DMAIC. [...] | have no trouble with that”The only element
which he really would like to add to the assessnvess the
management of change, which should preferable banpgeavel
three or four.

4.2 Cross case analysis

All interviews contributed to numerous adjustmenfs the
assessment instrument. These interviews are cathexs they
build on and indirectly review each other. Differeviews
sometimes collided. For instance the initial staeMmEvery
item is in its place’ was made less strict by addat the end of
the day’ as suggested in the second interview. $tagement
was however perceived as being too tolerant by tthel
interviewee. Furthermore, the logic of structurafdevel three
and four according to DMAIC was perceived differgntl
Nevertheless by restructuring the statements, apiate
adjustments could be determined. Suggestions maeee w
constantly reviewed according to their consistemdth the
literature. However, there were no major deviatibesveen the
respondents’ views.

The opinions on the knowledge needed to complet th
assessment differed. Where the manager of Fresstaites! that
the management team would be able to complete the
assessment, the manager of Sealed Air DiverseyeNattus
Production B.V. thought that middle-managers withime
company would be able to do this, although they ldiou
encounter some unknown elements. The consultantykead
another view:“Simply put, he/she has to be a greenbelt.
Otherwise there is no use. For example SIPOC or Tty
have no idea where you are talking abouBrguably top
management and middle management within the orgtoiz
should be able to complete the assessment, edpegitd the
guidance of experts.

The structure of the complete assessment accotditige five
maturity levels is perceived as a good contribut@mthe clarity,
and structure. Both managers were consistent in dp@iion in
this: “It helps managers to get more structure and diiect,
“It guides your direction of thought. [...] which mek the
understanding of the statements easiétdwever, it has to be
noted that multiple interviewees had concerns diggrthe
honesty and therefore the validity of the assessméren
management had to indicate to their boss they aglisimed a
level using this instrument. The consultant suggkst
completing the assessment with a big group to lgetnhost
honest assessment and to create commitment.

All in all, even though interviewees had numerouggestions
for improvements, various positive remarks were enddhink
you really accomplished to grasp the main idea. [If.Jve
would not have our own assessment instrument, | dvoul
definitely use this one.Based on the interviews the instrument
followed a series of iterations resulting in a fi@@sessment
instrument which will be elaborated on next.

4.3 The CIMM assessment instrument

The CIMM assessment instrument aims to measurertiiggss
on each maturity level as well as the overall mgtuof an
organization. It is structured around the five CIMBiVels:
structured, managed, predictable, capable and vetaks$. This
was presumed to be appropriate according to bttature and
the interviews. Level one and two are focused atowarious
Lean but also Six Sigma tools, respectively ainforgstructure
and small improvements. Level three mainly includesn
elements while level four and five are respectivédgused
around Six Sigma and Design for Six Sigma.

Each CIMM level consists of three subheadings, ativieach
subheading encompasses five statements. The subgearf
the first three levels and level five are structueround the
corresponding key elements. Level three and fouvever are
structured according to DMAIC, as this approachften taken
at these levels. Level four has more focus on thénB and
Control phase as these two included more key elentbah the
other DMAIC steps. The statements present the situas it
should be within the organization when it has agethat
specific level. An organization can rank its orgation on a
Likert scale from 1- this statement is not reflecteithin my
organization; to 5- this statement fully reflectse tsituation
within my organization. Furthermore, an organizatican
indicate their objective for each level (and suldlieg) in order
to see progresses made towards specific goals.

The result of the CIMM assessment instrument is \srvew

of the percentages the organization has complatedpecific

levels (or subheadings). This result is, togethéh the set
objectives, presented in a bar chart as well aslarrdiagram to
fully clarify the organization’s maturity status.



5. CONCLUSION

Maturity models are increasing in popularity asal to guide
organizations towards competitive advantage. Varimaturity
models exist with varying assessment instrumenhtsas found
that there is a distinct linear consideration betwprocess rigor
and evidence support. Instruments which score bighboth
aspects often encompasses larger assessment teminge
both internal as well as external assessors, arebeth

6. LIMITATIONS AND FUTURE
RESEARCH

A limitation of the CIMM assessment instrument isttlit is
only that, an instrument. Using it will not in itfdead to
improved maturity of an organization. Once an agsest has
been completed, the results need to be acted ergstfessment
itself does not provide specific steps which sholoéd taken.
Another limitation is that the accuracy of an ass@nt

assessments are made more organization specifia tha depends very much on the honesty and judgementef t

instruments which score low on these two aspedtscah
therefore be concluded that the aimed result cfssessment is
crucial to take into account while making decisialsing the
development of an assessment instrument. The desigiMM
assessment had to indicate the current CIMM matstétus of
an organization. Furthermore, it had to be usabteahy
manufacturing organization. The instrument achiettés by
concentrating on general qualitative statemently (@uggesting
successful specific tools and methods). Additignalthe
instrument aimed to be a fairly evidence basedsassent with
minimal process rigor. This was established by igmeg an
excel-based questionnaire assessment instrumeet twas the
literature review, and suggesting to include migti@xternal as
well as internal) assessors during the assessmEmée
evaluation of the assessment instrument let to ouari
improvements regarding for example formulationudure,
and elements. Furthermore it was found that orgaioizs and
experts see the added value of an assessment ppdristhe
proposed method of the CIMM assessment instrument.

5.1 Scientific implications

The findings of this paper contribute to the untierding of the
varying assessment instruments. A clear overviewnafurity

assessment instruments was lacking. This paperribesc
existing maturity model assessment instrumentspaadides a
framework which compares the
instruments. Furthermore a CIMM assessment instrtinves
developed. This instrument, with a solid scientifiasis,
indicates the organization’s current maturity statand
contributes to the utility of CIMM.

5.2 Practical implications

The developed CIMM assessment instrument
management to see where their organization isrmst@f their
Continuous Improvement Maturity, the various elersetfiis
model encompasses, and it provides useful inpptao future
developments within the organization. The instrunmeay also
assist in developing constructive dialogue and eshansights
amongst those participating in
Inevitably with an instrument of this sort it wile used in
different ways by different people, according tecamstances
and individual preferences (for example, the assest could
be carried out by an individual or by a team). Etlesugh this
study explored the use of the CIMM assessment aslfa s
assessment instrument, the recommended approazinidude
individuals from different levels within the orgaation with a
facilitator, preferably an external expert. Befotarting the
assessment several decisions need to be madedimglwhat
the unit of assessment should be (e.g. the whohe &ir a
particular department); how the results from treeasment will
be used; and who should carry out the assessneafpractical
applicability and usefulness of CIMM will benefitofn the
CIMM assessment instrument. When used appropriathby,
instrument can help organizations monitor wherey tlage
concerning their maturity, how and if they progeskever time
and should provide input to determine future imgroent
plans as it indicates the current as well as theedifor future
maturity status.

helps

the assessment §goce

assessors. The assessment needs to be condudtedlwitare
and attention if it is to provide a genuine reflect of the

organization’s maturity state. This limitation izve@ more
fundamental since the statements are qualitatiyeen ofor

interpretation and the structure of the instrumeossibly

guides the answers of the user. An additional &itioh is that
due to time constraint the study in this paper usewll

purposive samples. A bigger sample is necessafipndoout if

the conclusions can be universally applied withine t
manufacturing industry.

In order to overcome this limitation future reséancay include
more intensive qualitative research. Especiallycesia larger
sample would result in further improvements of dssessment
and increase internal validity. Furthermore futtesearch may
include insights from organization's which are uated to
Symbol BV, as their perceptions might be differeRtiture
research may also include research concerningassiplity to
include measurable KPIs to the statements. Thi&latiminish
varying interpretations and could increase the mamuof the
assessment. In addition more attention is needech&ther or
not a separate or adjusted assessment instrumaeeded for
the service sector. This will involve research évelop a better
understanding of the nature and extent of matanity the key
elements within this sector. Future researchse abnsidered

explored assessmentto be needed in the area of “situational maturitpdei

assessment”, in order to make the maturity modsésssnent
capable to better fit organization-specific neddsthis regard,
research on adaptation and configuration mechanisoosgd

provide promising merits. Additionally, investigag the

various different ways this instrument can be uged. by a
team or individuals) and their influence on theutesnay be
useful. This paper focused on the continuous imgmant of
processes within organizations. However, as st@doed process
improvement encompasses the interlinked areas afl®and

Product as well. This would be an interesting darafuture

research.
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9. APPENDIX

9.1 Appendix A. Maturity Model
Assessment Synopsis

Model Assessment Description Finding
CMMI 1. SCAMPI A Full appraisal. Including months of defining, prépg  Benchmark maturity
(SEI) and executing. level

2. SCAMPI B Initial, partial self-assessment. Although lessadat Identification of areas

needed than for SCAMPI A, a relatively high degree needing attention
confidence is ensured.

3. SCAMPI C Quick look Identification of risk
areas
Process Checklists and Worksheet Informal analysis wherein managers and others withi Quick assessment,
Maturity template the organization complete a checklist and worksheet people start thinking
Ladder (PML) linking processes with maturity levels. about the processes

(Harmon, 2004)
BPMM-OMG Process Area Templates Assessment done based on the organization specific Evidence based
(Weber et al., goals set, described in the process area templates. assessment
2008) Guidelines on how to make these templates domain
specific are included.
BPMM-Fisher @ Self-Assessment Matrix = With the Five Levers of Change and five Maturity Maturity level for each

(Fisher, 2004) Levels a matrix is presented with short elaboratifn | lever of change
every combination.
BPM Maturity 1. Self-Assessment Over 300 quantitative five-point scale survey gioest, Cube representation,
Model Survey clustered following 25 cubes. Which combine thefiv which shows two
(BPMMM) maturity levels and the five factors. maturity levels,
(Rosemann & coverage and
De Bruin, proficiency, per factor
2005) 2. Third Party Assessmer Case study by a third party within the organizatibe, Comprehensive
self-assessment survey is included in this assegsme assessment
EFQM 1. Simple Self- Rating done based on definitions of different lewdls = Quick maturity rating,
Excellence Assessment maturity for each Fundamental Concept of Excellenc overview of strengths
Model and possibilities for
(EFQM, 2013) improvement
2. Questionnaires Assessing 44 equally weighted and balanced staten Identification of
driven from the EFQM Excellence Model. strengths and
possibilities for
improvement

3. EFQM Quick Check Excel-based tool covering 20 standard approaches | Ranking of 20

which determines maturity of enablers and their enablers.
importance.
4. EFQM Business Excel-based tool that captures both informatioruabo Reasonably accurate
Excellence Matrix Enablers and their Results. score against the
EFQM Excellence
Model
5. EFQM Excellence Comprehensive excel-based tool. Results are segmented
Matrix into criterion
6. Site Visit Simulation With a team of assessors a comprehensive self- Thorough assessment

assessment is carried out.
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