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Abstract

Case management comprises various complex activitiesdgpmently, case managers
have to balance very diverging requirements and needsewhthe same time facing
increasingly complex decision€ase management software systé@iIS) provide
capabilities such as information assessment and handlétision and collaboration
management as well as flexible process guidance to supps@rncanagers.

When introducing a CMS into an organization, a maturity maddT-based case
management helps in mastering different levels of techgyobmloption by exploiting
technological benefits and carefully addressing assatiatks.

In this paper, we propose the C3M maturity model for IT-basase management
that links maturity levels with sets of capabilities that &pical for case management
in social work, health care, and the handling of complexnetain insurance. The
model focuses on the impact of technology and is linked to p ofidenefits and risks
across five impact areas. Each impact area is characteryzeid bmpact factors that
we consider as especially important when managing IT tddgyoadoption within
case management.

1. Introduction

Recently, case management practices have been very indluendiscussions
about the next evolution of business process managemenkraovdedge-intensive
work in general [1, 2]. Historically, case management hasrged as a management
discipline within social work to ensure the continuity ofrean the United States in
the 1970/1980 years where social work and health care weéeaded into a coordi-
nated end-to-end process involving different institusi@md professions. Elements of
case management can be found much earlier in social workhéumanagement disci-
pline was coined in this decade. For comprehensive inttimhginto the field see for
example [3, 4, 5].
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1 INTRODUCTION 2

Case management is a specific approach for the coordinatadlimg of
complex situations in social work, health care and insugané bundle
of services is provided to a client based on her/his indigicheeds in a
systematic and cooperative process in order to effectiaehjeve jointly
defined objectives in high quality. Case management coatelninter-
professional and inter-institutional services and redpaéhe autonomy of
the clients while preserving resources in the client's amel supporting
systems!

Case management defines how a complex situation is handietaam the ser-
vices, which respond to the needs of the client, are detemirémd implemented. It
is considered as a coordinated response to a differentetedcape of offerings that
can constitute a solution to a client’s complex problem.ak the goal of empowering
clients and also often initiates a change in the resourdemsyhen necessary. As is
observed in [2], “...the knowledge worker in charge of a ipatar case actively de-
cides on how the goal of that case is reached, and the roleagfeat@mndling system is
assisting rather than guiding her in doing so.” Five phases@ammonly distinguished
in the client-facing processes of case management, se€iglse 1:

Intake  Assessment Planning Linking & Evaluation
Monitoring 2
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Figure 1: The 5 phases of the case-management process.

1. Intake: Is a client in a situation in which case management can aadldtbe
applied?

2. AssessmentWhat detailed situation is the client facing? How is theecstsuc-
tured? What services could be of help, reaching which ptessifijectives?

3. Planning: What objectives can be jointly agreed with the client? Witgervices
are possible and can be bundled to achieve the objectives?

4. Linking and Monitoring : How are the services put in place and how is the
partner network established? How effective are the ses@ice

5. Evaluation: Which results and change are achieved in the client’s taituide-
fore she/he exits the case-management process? Are tlativdganet?

Phase 1 covers the entering of a client into the case-mareaggmocess. Phases 2
to 4 are highly iterative. The assessment often happensantincous way leading to
changes in the planning and linking of services when necgd8hase 5 concludes the
case management process with a final evaluation.

1Definition of case management by the case management nedfvBskitzerland http://www.netzwerk-
cm.ch.
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In previous work [6], we investigated the capabilities cdeaanagement software
systems (CMS) and the requirements of case managers. Weiledrapset of key
capabilities that we related to five different levels of nmayuin our C3M maturity
model for IT-based case management.

In this paper, we extend the C3M maturity model with a detbilenefits & risks
analysis that helps understanding and mastering the ingdaldt-related decisions
within case management. Our benefits & risks analysis iscbasea thorough in-
vestigation of impact analyses proposed by various fields. cdmpile a benefits &
risks map, which recombines and extends existing modets fne literature to obtain
a more holistic view on the manifold aspects of technologigted benefits and risks.
At the core of the map aréve impact areashat are not specific to case management
software, but that are widely recognized as relevant wheasaing the impact of IT
systems. Each impact area is refined vaitk impact factorghat allow us to obtain
a focused, yet comprehensive view on the potential risksbemefits of a CMS. The
impact factors are clearly tailored towards the charasties of CMS based on the ca-
pabilities that we identified in [6] and are thus clearly ieficed by the nature of case
management work.

We propose our maturity model and benefits & risks map as aodetbgical
guideline for the following types of empirical work:

e The identified capabilities help organizations in deteingrtheir requirements
when making purchasing decisions for case managementaeftw

e The maturity levels support organizations to clearly idfgrihe stages in which
they want to advance their IT technology and help to detegmihich level of
maturity in using IT is appropriate for which organizatibpeocesses.

e Software vendors can position their CMS products with respe capabilities
and maturity levels.

e The benefits & risks map allows to steer technology plannitdjimmplementa-
tion processes towards achieving improved IT value.

Our focus is clearly on case management and case managesftemire systems
in the fields of social work, health care, and insurance. Hewyecase management
has become a metaphor to characterize knowledge-intewsitle As a metaphor it
combines collaborative and complex decision making wihhmeeds in assessing
and handling different sources of information. In this sgreur maturity model and
benefits & risks map can also be applied to evaluate and mahagatroduction of
other types of software systems for knowledge-intensivekvgoich as for example
software in the fields of business analytics and intelligenc

The paper is organized as follows: Section 2 discusses Kegbdiies of case
management and summarizes the C3M maturity model as peesenf6]. Section 3
extends our model with a refined map of CMS-related benefdgiaks based on five

2The acronym C3M combines CM, which stands for case managearah3, which stands for the three
aspects our model brings together: maturity level charaetéons, benefits, and risks.
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key impact areas and a collection of six impact factors feheaea. Section 4 reviews
related work, whereas Section 5 concludes with a brief sumparad discussion.

2. The C3M Maturity Model

Case management is widely recognized as a successfulgaréatieffective ser-
vice delivery. Three characteristics of case managemerit stand out: (1) the setting
of objectives jointly with the client, (2) a planning phasbewve the case manager se-
lects possible services, but also needs the buy-in of teatdlhat these services can be
applied and constitute a solution to the complex problerosday the client, (3) the
controlling (and revision) of service execution towardkiaging the objectives. At its
core, case management work thus comprises complex assessrtigities as well as
coordination, controlling and monitoring. These charasties can also be found in
knowledge-intensive work in general, see for example tlseutision in [7]. We find
two aspects of case management especially interestirgy; fiie personalization of the
solution for the client, which is a key challenge and trenthmservice economy. Sec-
ond, the role of the business professional that increagbgiservice economy and for
whom information is the key resource, see also [8]. Simdahe case manager, who is
instrumental in case management and who balances compdds aad resources in an
information-heavy process, knowledge workers face cpmeding challenges today.

Table 1 summarizes key capabilities that are required by n@nagers and that
can be found in current CMS independently of the specificrieldgy approach that a
CMS implements [6]. The table groups capabilities by fumtail areas that are relevant
for more than one phase of the case-management processgyenagra of the informa-
tion and data belonging to a case, tracking and obtainirightssinto the case history,
recording and managing case-related decisions, supparbfiaboration among case
managers and organizations, support for administratslestauch as benefits or work-
time accounting. In this table, we distinguish three lewdI§T usage. “Low” means
no dedicated CMS is used, but the IT support comes from otinés,te.g., office tools
or database applications. “Average” stands for today'&cbifCMS capabilities. “Ad-
vanced” represents innovative CMS extensions implemeotezhvisioned by some
players in the case-management market.

Information-related CapabilitiesCase information is often unstructured. In par-
ticular in the context of social work, graphical represénotes such as genograms or
ecomaps are used to capture the situation of a client andt@ahze case assessments.
Notes taken by a case manager, emails, and interviews atermpneant entities of in-
formation. When the usage of IT systems is low, many of thefernation entities are
often recorded on paper, whereas others are spread acrimssva tools. With the in-
troduction of a CMS, paper-based documents are replacebblyanic solutions and
information entities are better coordinated, but dupéidanformation recording can
still happen. With an advanced usage, duplicated infolonas eliminated and infor-
mation entities are integrated and checked for consistéheterogeneous information
sources play a key role in the assessment of a case. At thetlbewel, the quality
of the assessment depends on the qualification of the regmoase manager who

follows organizational guidelines. With the introductioha CMS, assessments are
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Capability Degree of IT usage
low average advanced
Information spreaded/paper-dominated coordinated integrated & consistent
- visualization | genogram, ecomap (papet) diagrams task-specific
- forms simple templates intelligent
- access individualized role-based inter-organizational
- assessment | guided unified standardized
Case History spreaded across documertstracked visualized
- management | difficult available advanced insights
- insights descriptive diagnostic predictive
Decisions individually taken systematically recorded best practices
- case groups | none possible case similarity
Collaboration | disintegrated partially integrated seamlessly integrated
- transfer difficult supported inter-organizational
Administration | separated embedded forms partially automated

Table 1: Capabilities grouped by functional area and degf¢E usage.

unified by templates and forms encoding guidelines. At theaaded level, sophisti-
cated standardized assessments are introduced, whictieedeep insights into a case
management domain and enable the multi-faceted analysisade. Access to a case
remains with the individual case manager at the lowest |@etreas role-based access
control is introduced with the usage of a CMS. At the advareeel, information can
be exchanged and coordinated between organizations vathigeand privacy issues
being resolved.

History-related Capabilities: Tracking cases and obtaining aggregated informa-
tion about a case or a case group is a major management needtandhe reason
why CMS are introduced into an organization. Understantheghistory of a case, in
particular, how effective the planning and linking workedt also controlling and pre-
dicting its potential development, and recognizing compi@ses early (including the
detection of social trends), is a major challenge today. flikery of a case comprises
the assessments and evaluation(s), the objectives agraeeldn case stakeholders, the
benefits and services provided as well as their outcomes$iefotvest level, this infor-
mation is spread across many documents and a unified viewedngtory of a case is
very hard to obtain. With the introduction of a CMS, the imf@tion related to a case is
managed in a more coordinated manner and the history isslabkit problem-specific
views on the history might not yet be available. Advanceeleintegrate heteroge-
neous and unstructured information sources and providastigated visualizations of
the case history.

Decision-related CapabilitiesEffectiveness of decision-making is crucial for the
case-management process to succeed. Different caseiensluéquire different re-
sponses: different wrt. time to react, costs, coordinatlmenefits, experience, and
qualification of the case manager. Knowledge of how a casarnsllbd is often for-
mulated as rules that guide or constrain the human deciside@mSome of these rules
are made explicit in a case-management organization ancegutated by law, oth-
ers remain implicit. Achieving and maintaining compliarefeease management with
legal regulations is a major challenge today as the conplexficases as well as the
regulation of case management are increasing. At the Idexest decision-making is
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not directly supported by the IT infrastructure. In a CMSgid®ns are supported by
an improved view on the case situation. With advanced usages!S, benefit/service
usage patterns can be extracted from the case data and ficspeesz can be compared
to a representative case group. A refined understandingsef geoups can help in
establishing best practices of case-management procésdgesso risks that a “one-
size-fits-all” approach replaces the individualizatiomguigm of case management.
Trying to realize cost savings through standardized amresis a major risk.

Collaboration-related Capabilitiestt can be often observed that the longer a case
lasts, the more stakeholders get involved and the morenr#tion needs to be coor-
dinated between them. Low IT system usage hinders effectiltaboration as infor-
mation is scattered, must be manually transfered, andyegsit out of sync. With
the introduction of a CMS, role-based access control iséisteed, documents can be
transfered using small workflows, and document exchande effice tools is made
easy. Advanced solutions require to address in particotar-organizational issues,
which are mostly unresolved today. Each stakeholder of@aa@ets within his own law-
regulated space and is not or only partially aware of the eppa€ other stakeholders.
Coordination and opportunity finding is therefore difficutfurthermore, coordination
needs vary for each case, which is a challenge for advance®l i@dlementations.

Administration-related CapabilitiesAccounting of benefits and tracking work ef-
forts put into a case by stakeholders is supported by formdsemplates. With low IT
usage, these forms exist either on paper or in separatedstérsg. CMS embed and
facilitate accounting. Advanced levels partially autoenthiese tasks.

The C3M maturity model for IT-based case management thatngally pro-
posed in [6] introduces five maturity levels combining kepalailities with major risks
and benefits, see Figure 2.

Individualistic Supported Managed Standardized | Transformative
Cases handled in Cases handled in CMS data analyzed far Case assessment Case histories
non-CM software dedicated software TEREGENER d)écisions standardized and | analyzed & compared
(e.g. Office tools) (CMS introduced) 9 visualized Best practices

[ Main Capability
Documents Documents organized Data aggregated over, Assessments guided Similar cases &
personally organized| in case folders with | case groups by software best practices
using (non-CMS) role-based access identified
standard software . Inter-case aspects Case state, objectives
Templates facilitate | jncluded in planning | and history visualized Intra- and inter-casg
- - administrative work | phase data visualized
B/Iam Benefit
High Personal Increased Management Improved CM Increased
Identification Productivity Transparency Phases Effectiveness
B/Iain Risk
Lack of Inacceptance | Costthinking | Costs of Change  Loss of
Traceability of CMS dominates increase |Individualization

Pre-CMS CMS Post-cMs

Figure 2: The C3M maturity model for IT-based case managémen
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At the pre-CMS levelno dedicated CMS is used in an organization, whereas at
the CMS level a CMS is introduced for the first time. At the thrpest-CMS levels
existing CMS technology is further advanced. In the follogyiwe briefly summarize
the model. Further details can be found in [6].

At the individualisticlevel, the individualization paradigm on the side of theti
as well as the case manager dominates. Documents are drswganized with the
help of various IT systems. The main benefit is the high pextsdentification of the
case manager with a case. The main risk lies in the lack ogafzlity. At thesup-
portedlevel, a CMS is used to better organize documents and prdéerdplates that
facilitate case-related work. Productivity increases,asuorganization might face ac-
ceptance problems of the CMS as well as lack of managemepbsiip particular
in the initial phase of technology adoption. At timnagedevel, the organization ex-
ploits the data aggregation and analytics features of th&€ @dka basis for management
decisions. Data of one case can be compared with data of célses. Management
transparency is the main benefit, but the risk is a cost thinthiat overdominates other
aspects. At thetandardizedevel, a unified assessment methodology is implemented
in the CMS and standardized assessments are introduceithrgissessment outcomes
lead to similar objectives and measures, helping to imptheesffectiveness of case
management as the main benefit. Visualizations of the case, sts objectives and
history are provided by the CMS and exploited during deaisimaking. As the main
risk, changing assessments and their implications beconoes costly as with any
work approach that is implemented in a software system. étrtinsformativdevel,
similarity of cases is defined including data from the castolny, which enables an
organization to extract and establish best practices. fAéligs the organization as a
whole to improve the effectiveness of its case managemenélso bears the risk that
the tailoring of a solution to the individual needs of a cliexlost as cases are managed
based on the most similar case group.

In the following, we focus on how the impact of IT on case maragnt can be
assessed and managed in the form of benefits and risks. @atjans need to respond
to IT developments. Their response decides whether thepuitthnew business mod-
els upon an IT innovation and manage the associated riskedar ¢o keep up with
the competition or whether they will disappear from the neark\e thus present in
the next section a systematic refinement of the model withtaildd map of benefits
and risks, which allows us to systematically and compreiielysaddress IT-related
impacts.

3. A Benefits & Risks Map

It has become evident over the past decades that innovatidishave dramatic
impact on all aspects of a business system. Accordinglysore®y the impact of IT
and with that its value for an organization has been in thadad research for a very
long time, e.g., [9, 10]. As IT systems require significameistments and have been
accompanied by spectacular stories of failure and sucttes® has been a significant
interest in measuring the value of IT investments for an wigdion and understanding
in more detail the benefits and risks such an investment can H2etailed impact
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analyses have been conducted in three major areas of reseading to very different
perspectives and complementary results on how to assegstanss:

e Research in economics wants to understand the value ofiafton systems
mostly from a financial perspective and focuses on the dakgiroblems of
costs, profitability, and return on investment. The impdcinformation sys-
tems on firm size, operational costs, profit margins, returassets, inventory
turnover, asset utilization, accounts receivable turnawetransaction costs is
discussed by numerous publications studying certaine$askIT systems (no-
tably ERP system introductions, e.g., [11, 12, 13] withiraoross various in-
dustry sectors. Different systems of measurement vagéabl&ée observed are
proposed and validated by empirical case studies, e.g,,1B,4.6]. In addition,
the problem of quantifying operational risk has receivedsigderable attention
over the last years, in particular in the financial sectot.[17

e Behavioral sciences are studying the impact of softwareemple and organi-
zations and are especially interested in problems of ITesystusage and user
satisfaction [18, 19, 20]. They look at IT value from the perstive of end-user
stakeholders and try to assess it using subjective peiapeasures. Further-
more, mastering the organizational change that usuallgrapanies the intro-
duction of an IT system is in the focus of attention [21].

e Computer science concentrates on software impact analysidroader theme,
but mostly under the aspect of change management, i.e., mamnges at the code
level affect various aspects of the software system and loftware developers
can effectively deal with such changes, e.g., [22]. Impaelysis must also be
distinguished from a so-called trade-off analysis, whiocimpares functionalities
vs. requirements and usually conducts a so-called fit-galysis.

The literature in all three areas is vast [23, 24] and oft@ores on empirical studies
with a specific focus. Collections of measurement pararseter proposed in these
publications that are often tailored to the specific areagoal of study. Although
several authors emphasize that a more holistic view on tipadtmof IT technology
is necessary [25, 23, 26, 27], such a view is hard to achiegause of the complex
multidimensional influences of various factors. Many oftheannot even be directly
measured, think for example of the popular term of userfsatisn, which is often
measured based on the purely subjective perception ofithdils. Nevertheless, it
is commonly agreed that a pure focus on either economicanalis or user-centered
investigations cannot yield an adequate assessment.

Let us begin with a brief discussion of the terfmanefitandrisk before we dive
deeper into how benefits and risks of IT technology can besasdeand predicted. A
benefitis a form of an advantage, an act that leads to somethingstipatsitively per-
ceived® Although intuitively quite clear, the benefit of somethisgiot so easy to mea-
sure or capture in some objective form. Specific forms of fiearalysis, e.g., cost-
benefit analysis, compare the relative costs and outcorffest& of different courses

3See the Merriam Webster definition of benefit at http://wwerrniam-webster.com/dictionary/benefit.



3 A BENEFITS & RISKS MAP 9

of action and assign a monetary value to the measure of effait leads to quantita-
tive results, but is also considered as measuring only s@pectof benefit. Aisk is
defined by the ISO 31000 standard as the effect of uncertaimgbjectives with the
effect being either positive or negative. However, in a camaense understanding, a
risk is usually associated with a negative or undesirabteamme or impact caused by
the uncertainty inherent in any activity. The Basel |l stamntof banking regulation
defines operational risk as the risk of loss resulting froadequate or failed internal
processes, people and systems or from external eventsjiigatlearly on the negative
outcome of activities and relating it to potential sourcksaks in the form of business
processes, people, and (IT) systems. In the following, vedhesterm benefit to denote
the positive outcomes, whereas we use the term risk to déimeteegative outcomes
of introducing an IT system into an organization.

We are especially interested inpgospectiveanalysis of the benefits and risks of
an IT system as illustrated in Figure 3. We believe that tloee@ss of value creation
through IT can be managed more consciously and effectiwetabefully conceptual-
izing related benefits and risks during the planning and éemgntation stage. How-
ever, we could not find any ready-to-use benefits & risks madekior work. The
studies conducted in economics and behavioral sciencen eét a different focus,
e.g., by analyzing IT impagfter an IT system has been introduced into an organiza-
tion, whereas our focus is on the prospective and proactaagement of IT impact
duringthe planning and implementation phases.

PROSPECTIVE ANALYSIS RETROSPECTIVE ANALYSIS
| | 5
Pre-Implementation I Implementation I Post-Implementation
(Planning) (Exploitation of Functionalities)
[ IT Value Creation Process >

Figure 3: IT value creation and analysis.

By assessing the IT maturity of an organization and by causty planning the
transition to the next maturity level including a considina of benefits and risks at
each level, the technology management process can be pthstere successfully.
Whereas we have the impression that the potential benefitsisiks may not differ
significantly for smaller or larger organizations, the pui of an organization to con-
cern itself with the potential impact of a technology mayetifsignificantly with its
size and IT-related maturity. Case management is mostlydauthree types of orga-
nizations: social and public organizations, insurancepames, and larger companies
managing work force absences through case managemenal Sodipublic organi-
zations are often characterized by underdeveloped IT mgstempared for example
to modern insurance companies. An underdeveloped IT infretsire is also often ac-
companied by a lower level of IT management Know-How. Thiassé organizations
are likely confronted with more drastic impacts when modeng their IT systems
and the associated risks are likely to be bigger.

The benefits & risks map that we propose is influenced by thegédkilding blocks:

1. The DeLone and McLean model of information system suci@3swhich in-
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vestigates the relationship between system, service ndodnation quality, hu-
man use, and the resulting impacts.

2. Various models of IT value from the field of economics, wh@nphasize the
need to assess value from several different views on an iza&m. On the
one hand, these models propose that the strategic, taciwhloperational lev-
els should be considered. On the other hand, they introdiffezeht views,
e.g., mostly on thélow? (processes), th&/hat?(resources and information ob-
jects) and thaVvho?(organizational structures) that must be considered,aee f
example the Basel Il model of operational risk.

3. Three key properties of case management work and thaitececapabilities:
uncertainty, information richness, and decision makinigeylprovide the focus
to further refine the impact areas into impact factors.

The DelLone and McLean model of information system succe8si$2shown in
Figure 4. It has been one of the most influential models inrmfdion systems re-
search in the field of economics dating back to 1992. The malgiersion introduced
system and information quality as the key parameters to Berubd. These parame-
ters influence the use of a system and with that the useraataf leading first to an
impact on the individual and subsequently to an impact orothanization. After 10
years, the authors revised their model by adding servicktgaa another key observ-
able. The authors abandoned the distinction of individadl @arganizational impacts
and summarized the two impact levels into a simplified categbnet benefits.

System Use
Quality | ¢ I
Individual Organizational
-/ Impact ——7/ Tmpact

Information V User
Quality Satisfaction

INFORMATION
QUALITY

SYSTEM QUALITY ET
BENEFITS

USER
SATISFACTION

SERVICE
QUALITY

Figure 4: The DeLone & McLean Model of Information System &ss, original version (top), revised
version (bottom).

The operational, tactical, and strategic levels of IT systalistinguish the level
of setting overall business objectives (strategy), thelle¥ organizational initiatives
converting strategies into specific action (tactical), #mllevel of specific processes
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and services implementing this action (operational). Bvels are usually associated
with a long-term, medium-term, and short-term horizonpessively. There is some
overlap between these three distinguished levels and mpdabosingvho-what-how
views. TheWho-What-Howiews clearly refine the operational dimension, but some
aspects of th&/hoand theWhatcan also be related to the tactical level. The DeLone
and McLean model incorporates the operational dimensids three key observables
and refines th&Vhoview with its focus on users and their satisfaction. Tat¢taal
strategic impacts have been captured in the original mddelare further abstracted
into a single net benefits category in the revised model. Goimdpthe three levels with
the various proposed views into a complex multi-dimendiomadel seems to yield a
too complicated result. We thus decided to base our map ofotlesving five key
impact areas:

1. Strategy. Making explicit the strategic impact of IT-related deoiss seems
to be crucial for a model that focuses on managing benefitsriakd across
several IT-related maturity levels. First, advancing ¢lated maturity should
have a long-term focus. Second, relevant technologye®latpacts occur with
a significant temporal delay. A model that only focuses on @tshio mid-
term horizon would not capture the evolutionary aspects ratelance of IT
technology and its related management processes.

2. Organization: Impact at the organizational level is a central theme inynan
models and also relates to the tactical dimension. Modenedhnology very
often causes significant organizational changes. Thusgwieled that the orga-
nizational dimension should be part of our map.

3. People The DelLone and McLean model stresses the importance ofne a
with that of users. Many other models emphasize the impoetar theWho
view when describing IT impact, which also manifests itéelthe vast number
of user-centered studies conducted in the field of sociahseis. Case manage-
ment work is centered around qualified human work and decisiaking and
therefore this area must be present in our map.

4. Processes The area of (business) processes represents the opaftatioren-
sion and incorporates the use and service quality aspectstire DeLone and
McLean model as well as thdow view. It is thus contained within almost all
models that we studied, albeit under different names. Toereand because
case management is about complex and dynamic businesspescé must be
also be presentin our map.

5. Technology This area of our map summarizes the system and informatiah g
ity aspects from the original DeLone and McLean model. Asmodel is in-
tended to serve in the proactive management of advancingltuinity, the tech-
nology dimension must clearly be present in it. However, weided not to
divide the technology dimension into several distinguisbbservables as De-
Lone and McLean do for example, but address its various &spethe level of
the refining impact factors.

Figure 5 summarizes the proposed benefits & risks map wifivésmpact areas.
Each area clearly influences the others. However, Figurepitdeone major direc-
tion of influence that we briefly explain starting from theaségy area. The strategy
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clearly influences the operational level and with that seesctions for the processes.
Processes require effective support through technolatgytavhich in turns influences
organizations and with that people, who again set the glyate contrast to the De-
Lone and McLean model that focuses on the direction of infleefnom people to
organizations, we favor a more top-down approach linkirgtegy and technology im-
pacts to organizational changes and then to impacts on@ddpivever as we initially
said, this is just one direction of influence.

+ client relationships * service delivery

« allocation of decision « adaptation & redesign
making authority « cross-functional

* customer satisfaction cooperation

* innovation « regulatory alignment
value-added partnership Processes « task coordination

e competitiveness * management control

Organi-
sation
«  skills * information quality
« forms of use « decision support
« effectiveness » decision rationalization
« performance . _reliabilit_y
* perception * integration
* satisfaction . flexibility » access control
e productivity

* IT capability
e cooperation
* employee balance
» structural balance

Figure 5: The proposed benefits & risks map with five key impaeas, each refined by six impact factors.

Whereas the impact areas are applicable to the assessnmamy bf system, our
refiningimpact factorsare clearly influenced by the nature of case management work
and our intention to use the map when advancing IT maturigted to case manage-
ment software systems. Case management work often tal@siplthe form of a very
intense and personal interaction between a client and $emanager in the form of
consultations and counseling. These interactions areactaized by ambiguous and
uncertain information, unsettled and unknown attitudekrmantivations, as well as by
moving positions on the client’s, but also on the case marsagee. Case managers
must react to changes and constantly adapt their decisimhactions. Decisions taken
one day may be obsolete the next. However, taking the rigtisidas is crucial for
the success of case management work, which often alsosresigtplanning activity,
i.e., the process evolves step by step taking one actionmateaaind deciding upon the
next only after having observed the effects achieved bywique action. This iterative
style of management is also discussed under the term otedéfiéan, see [29].

Each impact factor is neutral in the sense that it can be kfirte a specific risk,
but also into a specific benefit. Some of the impact factorsbeaeasily refined into
tangible measures, e.g., calculating cost savings or megstime savings. Others
address more intangible factors such as improved processmproved customer re-
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sponsiveness. Furthermore, there can be a difference betareobservable quantifi-
able impact and its perception by the human users of a sy3tearefinement may also
differ for each organization. However, we believe that bingahrough these factors
during technology planning and implementation and by agkihat specific impact
could occur in an organization, i.e., by discussing how apaioh factor may manifest
itself in a specific situation, an organization can more easfully master the process
of technology adoption. The impact factors help in refinimgxplored impact areas
into specific risks and benefits as they make specific proptsathich elements of an
environment one should pay attention to or which one cangfteesextent) ignore.

In the following, we go through each impact area, discussptioposed impact
factors and give examples of specific risks and benefits foh éactor as they can
manifest themselves when introducing case managementsetft

Strategy.

Client relationshipsare of major concern at the strategic level as they influence
many other factors of an organization. Case management@snaaling activity fo-
cuses in particular on its impact on the client and the retstiip between the case
manager and the client. A CMS can have a significant impacherclient relation-
ships of an organization as it stores large amounts of etielated data. Access to
and analysis of these data is evolving with the maturity ef@vS solution. Potential
risks are related to the unauthorized access to the data ardappropriate correlation
of different information sources that can negatively intghe trust between client and
case manager. A major strategic risk that we identified atiritptevel 5 is the loss of
individualization that significantly impacts the way hovseananagers deal with client
problems, i.e., instead of working out individual solusoriients may “get managed”
based on problem groups or standardized procedures.

Allocation of decision making authority a key issue in case management, because
decision making is a major activity of the case manager anst foel shared with the
client and other stakeholders. Novel technology offers apportunities how decision
making can be shared, distributed, or centralized. Patidmnefits lie in the improved
transparency and communication of decisions, an accelpmitdecision making pro-
cesses, or new ways of sharing decisions between staketiolanifold risks such
as for example instranparent decision making or grantingpnopriate decision rights
can occur when decision making is changed by technologytarg] tinding out which
and how decisions are affected when moving to the next ntgteriel is important.

Customer satisfactiors a multi-faceted challenge for an organization practicin
case management. The client represents only one of thenceitan this landscape.
Other customers are the payers of the service, partnersiimgaor providing a benefit,
or a contracting party requesting case management. Uadeling the customer land-
scape and how technology can impact it negatively or pedtishould be part of any
technology adoption process. Potential benefits inclugeored information access
for customers concerning quality and timeliness or an imgdacustomer relationship

“We do not yet instantiate each impact factor with exampleefisnand risks at each maturity level as
this requires further empirical research.
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management in general. Potential risks can result for el@afrgm the main risks that
we identified at maturity levels 1 and 3—a lack of traceap#ihd a dominating cost
thinking can significantly hurt the satisfaction of custome

Innovationshould be enabled through the adoption of technology. Hewenr-
ganizations, in particular when at low maturity levels, odten only partially benefit
from the innovation potential. Early and late technologggtérs share the well-known
benefits and risks. In [6], we summarize CMS-related innowatends. Understand-
ing and translating these trends into specific benefits @kd should take place when
the innovation potential of a CMS at a specific maturity legeliscussed.

Value-added partnershiggay a key role in the service economy. Organizations
introducing case management or introducing a CMS oftenlookrthe need to ex-
change information with partners or to involve partnerdimdecision making process
and thus, may not pay sufficient attention to the capabifithe technology to enable
new or improved partnerships.

Competitivenesis a growing concern for service providers in the publiceeand
is closely related to strategic impact factors such as oustaatisfaction, innovation,
and value-added partnerships. Understanding a specifipetitime landscape and how
it will change in the future can help making appropriate texlbgy choices leading to
competitive benefits. Impact factors such as organizaltimability and productivity
that we discuss further below also impact competitiven€ssthermore, major risks
such as the inacceptance of a CMS at maturity level 2 or a paté&gchnology lock-in
that we brought up for maturity level 4 should not only be &dded under the focus
of people and technology, but also at the strategic level.

Processes.

Service deliverjs a core activity not only in the linking phase of case manag.
CMS impact service delivery to the client and other custanthre to their overall
impact on the case management process. Potential benefiteeca better overview
on existing services and benefits, an easier adaptationevis to the needs of the
client, or a simplified scheduling of service provisioningle case of short resources.
Potential risks can be a suboptimal service selection atinityatevels 1 and 2 caused
by transparency and technology-inacceptance problemgmrdviding “one-size-fits-
all” services at maturity level 5.

Adaptation & redesigrof business processes is usually required by any technol-
ogy adoption. Organizations should be concerned with ify@mg those processes that
are affected by a CMS introduction and identify the necgsshanges. Process op-
timization while retaining the flexibility of case managerhés a desired benefit at
the operational level. Typical risks can for example refoitn IT solutions that add
inflexibility by enforcing certain pre-implemented procees.

Cross-functional cooperatiois becoming increasingly important for knowledge-
intensive work. Past IT systems were designed to improvesmbss function within
an enterprise and enabled cross-functional cooperatim @ily in a limited man-
ner, e.g., through streamlined workflows. Case managenmgahizations are facing
growing needs to work across functions and organizatiodsfare operational risks
when a CMS does not provide the required cooperation sugpoltiding secure and
controlled data exchange and integration.
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Regulatory alignmenis mandatory for all organizations and undergoing constant
change due to changing legal conditions. For example in roaagtries, the benefits
that a mandatory health insurance must provide are cohstamnging as are the
accounting requirements. In particular, for complex iaswwe cases incurring high
costs, making sure that a CMS can keep pace with evolvindatgns is important
and can constitute a source of hard to detect future risksothfm major risk area
is related to the handling of sensitive personal data thatsis subject to evolving
regulations. Benefits can result from CMS providing dethiteonitoring and auditing
capabilities.

Task coordinatioris a key requirement of case management as processes cannot b
predefined, but evolve step-by-step. It requires more thepping a predefined activ-
ity from a business process or adding another activity tiffiective task coordination
means to involve new stakeholders, share sensitive infiimmia a way appropriate for
the task, or provide new stakeholders with information fiti case history such that
they quickly obtain an overview on the state of a case. Cooganizational task coor-
dination is usually not well supported in today’s CMS and gparticular incorporate
many risks due to undetected divergences in the goals oftfi@us stakeholders. Ben-
efits that result from good task coordination capabilitita €MS are for example a
simplified, but controlled access to information, flexiblegesses, and improved case-
management phases, which we list as a major benefit for makewel 4.

Management contrand with that improved management transparency as a poten-
tial benefit is one of the drivers to introduce a CMS that wefbis maturity level 3.
Being able to aggregate information across cases, formgras@s, and improve man-
agement decisions are important benefits. Potential risksedated to inappropriate
monitoring that is negatively perceived by users or by pughiecision rights too far
upwards in the hierarchy, which can negatively impact thesqreal identification of
case managers with their cases.

Technology.

Information qualityis a major impact factor that should improve with the intredu
tion and advancement of CMS. Information quality comprisesy aspects such as
content quality and accessibility of the information irdilug information reach, inte-
gration, standardization, accuracy, acquisition, intgr(i;nformation overload), qual-
ity, and speed. Achievable benefits can be found in the timislsemination of infor-
mation, an improved delivery flow across organizationalsiis, and improved infor-
mation visibility where relevant information can be quicklccessed by users and its
correctness is easier assessable. A potential risk camtlieiincrease of organization-
wide coordination of information integration, which caisud in risks related to a loss
in local autonomy and flexibility wrt. the handling of infoation due to centralized
storage and processing solutions for example.

Decision supports an impact factor that matters most in case-management pro
cesses. As a potential benefit, organization-wide decisiaking at all levels should
be facilitated by technology. Risks lie in inappropriateid®mns due to insufficient
information quality or poorly redesigned business proegess

Decision rationalizationaddresses the need of evolving the information culture
within an organization. An increased usage of technologigiogeneous information
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sources, and advanced visualizations increases the neg@degsure) to establish a
culture of fact-based decision making, which bears marksri®ecisions taking by
case managers are often based on their experience, empatliytaition developed
around a case. For some decisions, a rationalization mghppropriate and lead to
better decision outcomes, for others, a fact-based deamaking can yield inappro-
priate results. In particular at maturity level 5 where easmmagement processes are
significantly transformed and based on case similarity as jporactices, inappropriate
decision rationalization can cause a loss of individuétira i.e., become a major risk
for client relationships.

Reliability of the technology influences many impact areas, such as éonpbe the
perceived quality of the IT solution, usage behavior, uséisfaction, operational and
organizational efficiency. A CMS should function properbytonly in routine situa-
tions, but also under unexpected circumstances or in @rgituations. An identifica-
tion of such circumstances and situations should take plaea discussing technology
reliability as “the exception is the normal” in case-managat processes.

Integrationinterfaces of a CMS become increasingly important when ek tbf
impact factors such as cross-functional cooperation,¢askdination, or value-added
partnerships. Not only does a CMS need to be able to excharfigemation with
other systems, grant access to various stakeholders, dicerdifferent information
sources, but it also needs to respond to new trends such essage mobile devices
or business analytics. We listed the risk of a technologi-iodeading to high change
costs at maturity level 4 when significant investments haenbmade into a CMS,
but the system reaches its limits in supporting the strategcesses, and users of a
case-management organization.

Access contrak without doubt a fundamental impact factor given thatinfation
and decision making play such a crucial role in case managemees the technology
provide appropriate solutions for controlling informatiaccess? Will these solutions
be able to keep pace with evolving strategic and operaticmaterns of an organiza-
tion as well as new technology trends? A careful examinatfdhese and other related
guestions is fundamental in identifying and managing b&hsdich as simplified infor-
mation access and risks such as information leakage.

Organization.

Flexibility needs of an organization must be carefully analyzed andhedtwith
the right technology solutions. Inflexible, but also too ité& CMS can constitute a
risk when they lead to processes that remain unclear ane séalations of business
conduct or regulations. As a major benefit, CMS should hetgvevorganizational
skills, i.e., add new capabilities to an organization tadredeal with existing or up-
coming challenges.

Productivity of an organization is a result of good structures supportetebh-
nology, operational efficiency, and people-related factdvieasuring productivity of
knowledge-intensive work is difficult, however, in a spacidrganizational context it
is possible to explore how a CMS influences organizationadlpctivity and if such
influences constitute a benefit or risk. Setting tangibledpotivity goals as part of
technology management is clearly desirable.



3 A BENEFITS & RISKS MAP 17

IT capabilityof an organization clearly evolves when advancing I T-eslahaturity
levels. When successfully mastered, it enables an org#omiz@ mobilize and deploy
IT resources in combination with other resources and céipabiin an increasingly
effective way. An organization may be able to make extendsdaf a technology,
i.e., discover and create alternative ways of using exjssiypstem functionalities or
it may get stuck with a very limited use where applicationtdeas are only partially
exploited and the understanding of a system’s functiophljtits users remains limited.

Cooperationacross organizations poses even higher challenges thacraks-
functional cooperation that we discussed in the processpadt area. Given the sen-
sitivity of information, the complex landscape of staketesk and their positioning
wrt. a case, a CMS can have major desirable or undesirablkcingm the cooperation
opportunities and capabilities of an organization.

Employee balanceharacterizes the mix between core employees, contraetuts
outsourced staff as well as the appropriate skill mix. li$®affected by other impact
factors such as cross-functional cooperation or partigsstunderstanding how the
employee balance may evolve in the future, e.g., evaluatiteghnology wrt. growth
or reorganizational scenarios should be self-evidents@urting potentials have been
exploited by other industries with different success. Bigmean be realized when new
organizational skills become available to an organizationugh changing partner-
ships, but the same changes can also constitute risks witiealakills get lost.

Structural balanceof an organization is requiring constant management étent
and has seen major shifts in recent years. Moving from a akerdd structure to a de-
centralized one with teams playing an increasingly impuntale bears manifold risks
that must be clarified. New partnerships or market oppaiswpened up by technol-
ogy may lead to structural shifts that should consciouslgddressed. Adaptations and
redesigns of business processes should be accompanieg byrtesponding changes
in the organizational structure. The same holds true fongimay client relationships
or decision making authorities.

People.

Skills clearly change when technology is introduced. In particuytaiblic and
smaller organizations may start from a lower level of ITatet skills than larger and
technologically more advanced organizations. In addjtibae personal and functional
competencies of users also change. These changes canmamgeser empowerment
to skill devaluation with different users or user groupsigeaffected differently.

Forms of usef a technology can differ significantly among users. Mdtivgusers
to take ownership of a new system and doing their jobs by usiagsystem can be
hard and constitutes a risk in particular at maturity leveltizn a CMS is introduced
into an organization for the first time. Technology accepéamodels such as [30]
describe a process where users go from beliefs via attitodestain behaviors. Being
aware of this process can significantly reduce the risk @ssuacwith a technology.
Furthermore, user satisfaction is different from effeetige and different from creating
value by using a technology. Users may experience diffategtees of freedom when
using the system, their informedness about the system nffey dhd their usage can
be effective or ineffective.
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Effectivenessf people using a technology is assessable when investiglativ a
system helps a user performing effectively within the bessprocess that provides
the context of use for the system. An interesting type ofidgk explore whether user
errors can propagate differently when introducing or adirama CMS. Similarly, the
degree of dependence on the IT system can constitute a bamnesk.

Performanceper employee is an indicator of interest in the economiawes and
related to productivity measures such as time utilizatamekample. For knowledge-
intensive work, the achieved quality of the work resultsnsgéo matter much more
than the required time although both must be balanced. CMimciple, offer new
possibilities of performance evaluation, which can be eitptl as a benefit, but also
abused leading to a risk wrt. employee morale for examplés ifitppact factor seems
to be one of the most unknown in the case-management aredasmance indicators
for knowledge-intensive work usually fail to address thdtidimensional aspects of
this type of work.

Perceptionof an IT system is influenced by many factors, for example leyptér-
ceived quality of the IT solution, the accuracy with whiclpibvides information and
supports the users in their tasks, the availability and-freamdliness of interfaces, or
the available support services. Benefits and risks can besskd through a careful
requirements analysis and by performing for example a fitgaalysis. In this con-
text, one also needs to consider the subjective perceptitredT system quality as
perceived by the users and other (perception-indepedeatdunes of IT system quali-
ties.

Satisfactionof users with a technology is a highly subjective indicatmrt can
clearly be influenced by managing risks and benefits in therdtipact areas discussed
above, which has also been made explicit by the DelLone anciitinodel. However,
satisfaction is also related to non-pecuniary values sstioaor, team spirit, or pride of
achievementas is discussed in many impact studies contindtee field of behavioral
sciences, e.g., [31].

Our C3M maturity model highlights specific impact factorsrrthe above collec-
tion as major risks and benefits at the various maturity fevelgures 6 and 7 position
these major benefits and risks wrt. our impact areas.

I1l: Managed
/ Management Transparency

Pmcesses 1V: Standardized

— — Improved CM Phases
I: Individualistic
High Personal Identification | ~eHESg T‘ng;"'
Organi-
sation -
II: Supported L — | V: Transformative
Increased Productivity Increased Effectiveness

Figure 6: Major benefits of the C3M maturity model by impa&aar

The key benefits can be found in the people, processes, aadipagon impact
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areas. This reflects the need for any technology managemecegs to materialize
technology benefits in the short- to mid-term in order toifushe associated invest-
ments. These three impact areas all relate to the operbtaweh of an organization
that drives technology adoption through its requirements.

Ourrisks are well balanced across our impact areas. Begjnwith process-related
risks at maturity level 1 due to the absence of technologycamiinuing to people-
related and organizational risks at levels 2 and 3, theyatdflehnological and strategic
risks at the advanced maturity levels 4 and 5, resp.

V: Transformative
Loss of Individualization [N\
Processes

1I: Supported Peaple Techno-
Inacceptance of CMS | —* logy S

I: Individualistic
Lack of Traceability

IV: Standardized
Costs of Change increase

Organi-
sation

I

Ill: Managed
Cost thinking dominates

Figure 7: Major risks of the C3M maturity model by impact area

Although different organizations may face different betsedind risks, we believe
that the C3M maturity model together with the proposed b&n&frisks map provides
a good methodological guideline to manage CMS maturity. i@t we understand
it as a proposal and subject to work in progress as validétiagnodel requires signif-
icant further empirical research. Applying the model regsiito instantiate and tailor
it to the needs of an organization as it is the case with anjegronanagement ap-
proach for example. This includes specific answers to theviiahg questions: Are our
five impact areas the relevant ones that should be addregsedthe impact factors
in each area well distinguishable? Are they complete andhitlwsense? How can
they be instantiated for the specific organization? Can beeyneasured and if yes,
how? How can the impact factors from the model help identifythose benefits and
risks that are of outmost relevance to a technology managgmecess? How can the
identified benefits and risks be used proactively in a tedgywimanagement process
and translated into successful decisions and actions?

4. Related Work

Humphrey’s seminal maturity model for the software proaeitss its five maturity
levelsinitial, repeatable, defined, managed, optimizimas inspired maturity models
in various areas. Its original focus, as also carried onéfamous CMMI (Capability
Maturity Model Integration) is on process improvement, iieprovides organizations
with the essential elements of effective processes, whidhimprove their perfor-
mance. It is thus very natural that maturity levels have lkfimed for business pro-
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cesses by the BPM community as well. We build on these modeigacould not find
in the literature any maturity models or capabilities setfrabd for case management.

One of the first BPM maturity models is defined by Fischer in22[B2] who con-
siders the dimensions (levers of changeategy controls(governance)processpeo-
ple, andtechnologyand defined the following five maturity levels based on cdjigsi
reached along each dimensiailoed tactically integrategdprocess drivenoptimized
enterpriseintelligent operating networkDe Bruin and Rosemann present an improved
model in 2005 [33] that replaces the process dimension (wikiin fact the one to be
defined and should thus not be part of the input) by the dinoessof methodsand
culture The five maturity levels are preserved and follow more diotiee original
CMMI levels: initial, defined repeated managedoptimized In 2006, Wolf and Har-
mon [34] present a maturity model with slightly changed Is\fecusing on the de-
gree of process organizationnaware(no organized processegpportunistic(some
processes organizedfandardgmost processes organizedjterprise(processes are
managed)transformativg(processes are continuously improved). Also in 2006, Gart-
ner [35] presents a maturity model distinguishing 6 phasbgh refines the standards
level into two levels of intra-process and inter-procegsianation and control. In 2007,
Hammer [36] introduces the PEMM (Process and Enterpris@ittgaiModel) that dis-
tinguishes four levels of process maturity based on enablezh aglesign performers
owner, infrastructure andmetricsand combines them with four levels of enterprise-
wide capabilities based deadershipculture expertiseandgovernancePEMM does
not aggregate the two groups into overall maturity leveksfdcus is more on analyz-
ing and guiding transformation processes than on a genssabament of maturity.
Finally, the OMG publishes a BPM maturity model specificatio 2008 [37] with the
five levelsinitial, managedstandardizegdpredictable innovatingand defines detailed
process areas. Despite minor differences in naming or esigba certain aspects, all
models essential share similar levels of maturity.

Recent years seem to have seen less interest in maturitylsnddeasuring and
comparing processes and capabilities is interesting, dute@cessarily useful unless it
can help guiding improvements and transformations of anessi. Our maturity model
thus focuses less on measurement, but more on the idemdifiaaft capabilities, for
example as a foundation for a detailed requirements asalysi

As we focus on IT capabilities for case management as weksscéated benefits
and risks, our work is also related to the general field ofvearfé evolution. Standards
such as ISO 9000, which focuses on software quality in gé&raerd ISO 9241, which
focuses on software ergonomics, define among others quilitgtionality and per-
formance criteria for the evaluation of software. Our focudifferent as we do not
assess how well a particular CMS provides a specific capghilit begin by defining
a set of capabilities and relating them to the organizatia tises this capability for
a complex activity, namely case management. Furthermoodeta such as ITIL or
COBIT for example also address questions of benefits and wslen introducing and
managing IT. However, a detailed comparison with them wagadeyond the scope
of this paper. Related work from the fields of impact analygs already discussed in
Section 3.
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5. Conclusion

Case management is a management discipline within socidl, Wwealth care and
insurance to ensure the continuity of care by establishicgadinated end-to-end
process involving different institutions and professidibg a specific approach for the
coordinated handling of complex situations and as suchéw@ently received signifi-
cant attention as a metaphor for knowledge-intensive wotkumnstructured business
processes in general.

In this paper, we investigate the usage of IT technologyiwitiise management.
We discuss key capabilities that are required by case masagd that can be found
in current case management software systems and show hesvdhpabilities are sup-
ported at the low, average, and advanced levels of using gystems. We propose the
C3M maturity model for IT-based case management consistirfiye levels, which
relates the characteristic capability of each level withrimain benefit and risk of tech-
nology adoption. The model was derived by combining les$esmsied from existing
maturity models with results obtained from an empiricabistigation conducted in [6].

Existing maturity models focus on the maturity levels, agsslon the capability
levels, which play a much more prominent role in the origi@MMI maturity model.
Capability levels apply to individual process areas and&na continuous and incre-
mental evolution of processes, whereas maturity levelsssddentire process areas and
allow an organization to advance in stages. In our model,omad on capabilities and
their support by IT. Thus in contrast to other maturity madele focus on the de-
gree of technology adoption by an organization and set tdolgy impact and impact
management as the main purpose of our maturity model.

The C3M maturity model helps to govern IT decisions relatedatse management
and to manage their impact by linking capabilities to beaefitd risks. Organizations
can assess whether a specific capability is needed and aneatadtto identify its
associated benefits and risks immediately. The model thpsosts organizations in
evaluating software products and it simplifies purchasieggions. Software vendors
can position their product roadmaps with respect to the inédethermore, the model
makes explicit the impact of technology on the business.

Based on an extensive analysis of the literature on impaadiysis from various
fields, we present a detailed map of potential benefits akd cismprising five impact
areas that serves to identify organization-specific benefid risks when advancing
the maturity of IT-based case management. The benefits & ngp recombines and
extends existing models from the literature to obtain a nhotestic view on the mani-
fold aspects of technology-related benefits and risks. @pact areas are not specific
to case management software systems, but are widely rexsafas relevant when as-
sessing the impact of an IT system. Each impact area is refiitecix impact factors
to obtain a focused, yet comprehensive view on the potenigied and benefits when
introducing case management software systems. Thesetifapsars are thus clearly
tailored towards the characteristics and key capabilifease-management work.

Itis important to acknowledge that higher maturity leveds mecessarily mean bet-
ter case-management processes. Each organization mids dddch maturity level
in using IT leads to the best support of case-management v@uk highest maturity
level corresponds to the most comprehensive and sophtiedicsage of IT technol-
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ogy, but this is not identical with the best case-managermeattices. As De Bruin
and Rosemann pointed out [33], “it is a case-by-case clgadleén identify the most
appropriate (BPM) maturity level based on context, undegybjectives, related con-
straints, possible business cases, etc.”
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