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Cost-Benefit Analysis for the Selection, Migration,
and Operation of a Campus Management System
Universities today face a number of challenges and problems on a global scale, but
especially in Europe, due to both the Bologna Process and increasing numbers of students.
Efficient, integrated campus management systems are professional, supportive information
systems that represent a partial solution. Universities must act economically, which means
that alternative systems must also be investigated and compared with regard to their
cost-effectiveness. A cost-benefit analysis of selected campus management systems is
presented in this paper. The goal is to provide IT experts and decision makers at universities
with guidelines for investigating the cost-effectiveness of campus management systems.
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1 Challenges Facing Universities

Universities are facing a variety of chal-
lenges, both on international and na-
tional levels. This is especially valid in Eu-
rope due to the Bologna Reform and to

the increasing numbers of students (Kon-
sortium Bildungsberichterstattung 2006,
p. 121; Statistisches Bundesamt 2008,
pp. 15–19). Changes resulting from the
Bologna Process are also having an effect
outside of Europe (Crosier et al. 2007,
p. 10) and are being followed with in-
terest elsewhere (Zgaga 2006, pp. 12 ff).
For example, Asia is looking at the ex-
tent to which the Bologna Process can
be transferred to the educational sys-
tem there (BMBF 2008). The erstwhile
goal of creating a common European
university area by 2010 seems to have
failed in part (Stegemann 2007). In pur-
suing this goal, inefficiencies in histori-
cally growing structures are continuing to
be broken down (Dohmen and Günzel
2007, p. 6). As part of the study “Cost-
Efficiency Analysis of Selected Campus
Management Systems as a Task of TU9”
(called TU9 Report in the following, Bre-
itner et al. 2008), associated inefficien-
cies were revealed (Fig. 1). The focus of
this study, which was the task given by
nine technical universities in the summer
of 2007, was three campus management
systems (CMS) chosen as part of a pre-
vious market analysis (TU9 2007). The
goal was to check the cost-effectiveness
of the CMS and compare the systems
with one another, using two universi-
ties as reference (Technical University of
Munich and the Leibniz University of
Hanover).

In current discussions, in addition to
the classic expectations (excellence in re-
search and instruction), supportive mea-
sures, such as customer-oriented ser-
vices and service offerings are increas-
ingly gaining in significance. These are

being demanded by the students as pay-
ing “customers”, who expect, as a return
service for the tuition they are paying,
an immediate improvement in studying
conditions, for example in their courses
and in administrative processes (Pfeiffer
et al. 2007, pp. 52 f).

Campus management includes all
relevant, administrative-intensive areas
across the entire academic cycle (Fig. 2)
that students go through during their
studies, including those that take place
before and after their actual time at uni-
versity. This means that campus manage-
ment begins when prospective students
receive information about the university,
and continues through the application
process, allocation of places, matricula-
tion and course planning, as well as or-
ganization of exams, checking academic
performance and alumni administration
(Janneck et al. 2009, p. 453).

Efficient design of these processes can
be made more difficult by mature IT
structures already in place. The IT struc-
tures are often comprised of isolated ap-
plications (Böhm et al. 2007, pp. 11 ff)
and a service-oriented administration
of IT is often insufficient (Wild 2008,
pp. 155–163). In order to be able to ad-
equately deal with these challenges with
a level of resources that is not increasing,
universities require professional support
from information technology (Böhm et
al. 2007; Brune et al. 2009, pp. 483 f; De-
genhardt et al. 2009, p. 463; Ederleh 2003;
Weber 1996, pp. 32 ff). An integrated
CMS can provide this support to a large
extent, and the structural and organiza-
tional changes that come with the CMS
can lead to an increase in efficiency and
effectiveness in the universities.
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Fig. 1 Identified system-based inefficiencies at universities

A CMS is seen as an instrument to sup-
port business processes in both a course
of studies and in the courses themselves
(TU9 2007). It indicates IT-supported
coordination of organizational processes
and optimized workflows of a process
bundle for campus management in an
academic cycle. These include the mostly
digitalized and automated application,
admission and registration processes for
new students, for example. Other ex-
amples include constitutive characteris-
tics such as Web-based exam registration,
grade recording and performance doc-
umentation, booking rooms and reser-
vations for events, including automatic
place assignment when there is a limit to
the number of participants allowed. CMS
also enables fee and tuition management,
as well as evaluation of courses and deliv-
ery of official statistics. Beyond that, CMS
provides digital student files and Web-
based options for self-administration by
students (master data maintenance, sta-
tus display, progress checks). In this way,
a CMS can contribute toward reducing
inefficiency due to manual processing
and repetitive tasks, as well as media dis-
ruptions. The integrated data storage of

a CMS helps connect the process worlds
of central university administration, fac-
ulties and institutions.

2 Procedure Model
for Determining
the Cost-Effectiveness of Campus
Management Systems

A university’s basis for action, which also
applies to the use of an IT system, is
focusing on cost effectiveness. In Ger-
man universities, this does not depend on
any special public law status (BHO 2009,
§7). It is also important to act econom-
ically in order to position oneself suc-
cessfully within the international arena
of universities (Janetzke 2001, p. 6; Klug
2009, p. 473; Pfeiffer et al. 2007, pp. 9
and 25 ff). Thus many universities have
to decide whether to modernize exist-
ing systems or discard them (Sneed 2003,
p. 599). With regard to the introduction
and migration of a CMS, which is seen
as a large IT project, a cost-effectiveness
analysis of the alternative systems must
be performed as part of a pre-project

phase (Zarnekow et al. 2004, p. 181), be-
cause introducing such a system comes
with high costs (Bensberg 2009, p. 493).
On the basis of and expanding upon
the procedure model for the software se-
lection process according to Ahlemann
(2004, pp. 63 ff), a cost-benefit analysis
should be performed based on the defi-
nition of requirements, a rough selection
and a pre-selection, as explained above.
The goal is to forecast the success of fu-
ture investments in the alternative sys-
tems and to analyze them in relation to
one another (Ney et al. 2006, p. 16).

The term “cost-effectiveness” describes
the relationship between total costs and
total utility, but it distinguishes between
monetarily assessable uses; quantifiable,
but not monetarily assessable uses; and
non-quantifiable uses (Kloock et al. 2008,
pp. 68 f; Krcmar 2005, pp. 404 ff). Based
on the TCO approach (Elram and Siferd
1989; Wild and Herges 2000, pp. 9–16),
direct and indirect costs both need to be
determined. The assessment of costs has
been solved to a great extent in the re-
search, but the assessment of benefit still
represents a challenge (Milis and Mer-
cken 2004; Pietsch 2003, p. 37). In sci-
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Fig. 2 Academic cycle: process bundle of campus management

entific literature, various approaches and
procedures have been discussed with re-
gard to cost-utility assessments. This field
of research is extended with specific ap-
proaches from consulting companies, but
these are frequently not explained clearly.
To develop this further, reference is made
to a comparison of methods done by
Pietsch (2003, pp. 161 ff).

To determine the cost-effectives of al-
ternative systems, it is necessary to ascer-
tain the costs and the benefits of such a
CMS. To this end, and with the intention
of using it again in the design of other,
similar models, the Institute for Informa-
tion Management at the Leibniz Univer-
sity of Hannover developed a procedure
model for cost-benefit analysis in select-
ing a CMS. The model was applied in
a TU9 report in concrete scenarios with
two universities, taking empirical data
into account.

The procedure model comprises four
basic models (Fig. 3) and the resulting
ten steps, based on (IT) project man-

agement approaches, for determining the
cost-effectiveness of CMS (Fig. 4).

First, an existing organizational struc-
ture is derived as a formal image in the
descriptive model (Saliger 2003, pp. 2 f).
The organizational structure of a typi-
cal university should be described from
the perspective of a process landscape
and then on sub-process level (Porter
1999, pp. 63 ff). The descriptive mod-
eling of a university, with its processes,
data and functions, targets imaging, as-
sessment and applicability of the pro-
cess requirements that form the basis of
the CMS upon the existing process land-
scape. Modeling is also used as the ba-
sis for the assessment of the adjustment
costs that result for the CMS and the or-
ganization itself.

As part of the TU9 report, exist-
ing structures were modeled descriptively
within the context of the academic cy-
cle and the associated actual data (eEPCs)
was attained. For a number of process
bundles, the actual processes located in

the academic cycle as easily structurable
problems could be compared conceptu-
ally with target processes based on the
identified potential of the respective CMS
alternative. The organization itself deter-
mines which processes the system exe-
cutes (Krieger 1996, p. 21).

The target processes to be assessed as
part of the descriptive model, however,
were in part not available or could not be
completely determined down to the sub-
process level due to work and data pro-
tection regulations. Problems that are dif-
ficult to structure included time record-
ing for work processes in the process
bundle for the testing organization or
alumni management, which was only
partially available at the time of the TU9
report to the universities.

In the explanatory model, the infor-
mation from the descriptive model is ex-
tended with conclusions as reasoning for
real, existing connections and is reduced
to a sample that is practical to illustrate.
Based on the problems above, not all ac-
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Fig. 3 Procedure model for determining the cost-effectiveness of campus management systems

tual processes could be compared to the
target process concepts within the ex-
planatory model, however. The compar-
ison is subject to limits of formalization.

In order to take into account both the
problems from the explanatory model
that are easy to structure and those that
are difficult to structure, it is necessary
to develop, in combination with the deci-
sion and problem-solving models, a top-
down approach that includes all relevant
cause variables for calculating the cost ef-
fectiveness of alternative CMS. This can
include heuristics for determining per-
centage valuations with regard to dura-
tion, cost and quality of a process bun-
dle of campus management software, and
the benefits of a CMS. This is achieved
using the three-tiered cost method, in-
cluded in the ten-step procedure for data
acquisition and calculation, as well as
qualitative evaluation of the alternative
CMS.

The three-tiered cost method enables
a combined consideration of the easy
and difficult to structure problems and

forms the basis of the calculation in the
steps that follow. An analysis is able to
be performed without taking all of the
sub-processes into consideration by in-
cluding experts from the university and
providers, as well as a detailed analysis of
the CMS to be considered.

To determine the cost-effectiveness of
the CMS, the costs are assessed and cal-
culated in steps 1 to 4. The benefit is con-
sidered in steps 5 and 6 as cost reduc-
tion effects by means of quantified ben-
efit effects (Götze and Weber 2008). The
results of steps 1 to 6 are used in step 7 for
a comparative overall calculation of the
cost effectiveness of CMS. Steps 8 and 9
lead to a supplementary, qualitative anal-
ysis. Based on the results of steps 1 to 9, in
step 10, a management summary is cre-
ated.

The steps, which are performed se-
quentially and are dependent on one an-
other for the calculations that follow,
are explained in the following sections.
A prototype based on Microsoft Excel
that was developed by the authors is used

for calculation, analysis and display of the
results (Figs. 5–7 and Table 1).

2.1 Step 1: Three-Tiered Cost Method
and Cost Matrix for Universities

The quantitative three-tiered cost
method (Fig. 5) was developed as the
starting point for the calculation of cost
effectiveness. Then it was translated into
the procedure model and evaluated. The
method has a business basis, in addi-
tion to the technical part. The selected
procedure is process oriented, which has
been the suggested approach to investiga-
tions of cost effectiveness of administra-
tive processes since the mid 1990s (Wolf
and Krcmar 2005, p. 338 as well as the
references given there). The procedure
leads to practical results. It enables the
analysis of the most important process
bundle of a university, taking the in-
volved organizational units into account,
in addition to the later cost and benefit
effects of the CMS to be considered. It
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Fig. 4 Ten steps in the procedure model for determining the cost-effectiveness of campus management systems

is a construct for cost assessment that
is independent of provider, valid for a
typical university structure, and that is
divided into three tiers: central university
administration, faculty and institution.
The three functionally different tiers can
each be divided hierarchically into more
detailed organizational units. In order
to be able to make sound statements
within the procedure, the affected and
involved areas are identified and included
in the initialization phase (Brugger 2005,
pp. 227–250). These provide the figures,
data and facts relevant to the assessment,
and their inclusion is a critical factor to
the success of later use of a CMS. Work-
ing together with the employees of the
organizational unit, the data is assessed
that is to be used to determine the costs

for campus management by organiza-
tional unit. The people involved divide
the amount they think is the percentage
of their overall time spent into individ-
ual steps of the academic cycle (process
bundle) (BMI 2007, pp. 118 ff and 176).
In a combined matrix, the individual
organizational units are illustrated hor-
izontally and the steps of the academic
cycle as process bundle vertically. The
combination of the three steps with the
process bundles into one matrix (Fig. 5)
enables detailed determination of the
costs for campus management within a
university. In addition to determining
the costs for each organizational unit,
the approach is also used to determine
the costs for each process bundle across
the board, horizontally over the borders

of the organizational unit and beyond.
Bensberg (2009, p. 497) emphasizes the
high amount of effort required to explic-
itly assess time required for a TCO cal-
culation. In the procedure shown here,
the tiered model means that one does
not need to act on the level of the indi-
vidual work steps to achieve analyzable
data. Instead, analytical estimation pro-
cedures are combined with analytical
calculation procedures (self-recording of
the respective organizational units). The
effort required for the assessment is thus
reduced.

Figure 5 shows the scenario of a TU9
report for a university to illustrate the
three-tiered cost method, the combina-
tion of the three tiers with the pro-
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cess bundles of the academic cycle, and
software-supported calculation.

2.2 Step 2: Determining the External
Project Costs

The costs that occur during the introduc-
tory phase (project costs) and the cost
of operating the system (operating costs)
are different (Keen 1991; WiBe 2004,
pp. 39 ff). Both cost phases can be sub-
divided.

External project costs are one-time
costs that occur during migration and
can be invoiced through external in-
stances. They are provider and product
specific and are to be determined sepa-
rately. When a CMS is introduced, these
include costs for a pre-analysis by the
CMS provider, licensing costs for the
CMS software, acquisition costs for hard-
ware, and costs for the required consul-
tant days by the provider. The resulting
software and hardware costs are to be
assessed individually, taking the existing
IT infrastructure for the university be-
ing examined into account. The consul-
tant costs are the ones invoiced by the
provider for consultant days required to
introduce the system and for reorgani-
zation efforts. Here it is important to
look back at offers or estimates previ-
ously made by providers. The calcula-
tions are supplemented with an interval
of plus/minus 15 percent. Here the se-
lected percentage, considering uncertain-
ties, is based on estimations made in con-
sultation with the TU9 experts.

2.3 Step 3: Calculating Internal Project
Costs

Internal project costs are one-time costs
that occur during migration to a new
system. These must be subdivided into
project-related internal personnel costs
(internal project team) and additional ex-
penditures that occur at the university as
a result of the software conversion and
organizational transition. This cost cate-
gory is frequently forgotten when project
costs are being assessed (Brugger 2005,
p. 66). With regard to project-related in-
ternal personnel costs, costs that are the
result of internal part-time or full-time
employees being assigned to the project
directly are assessed. The internal team
is formed according to the requirements
of the provider and an analysis done by
the university. Personnel costs are de-
termined using absorption costing. The
assumed extra expenditure that occurs

within the organizational units during
the migration phase is charged to the
project as internal costs. These include an
increase in amount of time needed for
coordination, lack of routine while per-
forming regular tasks, time spent search-
ing and time spent in training. These
are activities that lead to an employee
neglecting his or her actual core tasks
and result in cancellation costs (Bensberg
2009, p. 496). The processing time re-
quired to perform the tasks to be learned
is reduced with routine, which means
that the extra expenditure is only taken
into account as a migration factor.

The resulting extra expenditure should
be estimated analytically. Reference is
made to the data attained in the three-
tiered cost method during calculation.
Migration factors that illustrate the extra
expenditure are determined for each or-
ganizational unit as a result of surveys,
work groups and individual interviews,
along with specific workshops. The fore-
cast costs are still uncertain, which is il-
lustrated in the calculation of a percent-
age cost interval of plus/minus 15 per-
cent.

2.4 Step 4: Calculation of External and
Internal Operating Costs

In the application case explained here,
the external operating costs include the
licensing costs for the CMS, platform
costs including required licenses, and
costs for external services such as con-
sulting costs, with regard to training, mi-
nor and major releases, adaptations and
support packages. Platform costs take
the individual IT landscape into account.
With regard to consulting costs, informa-
tion and/or contract variants from the
provider are to be taken into account.
Usually providers offer support contracts
that include a contingent of personnel.

The internal operating costs include
costs that are needed to operate the re-
spective software solution within the uni-
versity. The proportion is found in the
total costs of campus management and
is determined incrementally in the form
of a relative change when looking at the
alternative system. To determine the op-
erating costs as relative changes (for ex-
ample, the required number of new em-
ployees to operate the system), estima-
tions should be made by the provider and
the university and costs determined on an
absorbed cost basis.

2.5 Step 5: Cost-Utility Analysis
(Provider and Software Analysis)

Since the alternative systems evaluations
are not solely based on monetary data, a
qualitative method is a suitable supple-
mentary means of analysis. It is used to
determine factors that support a mone-
tary estimation of cost reduction effects.
The objective is to determine measure-
ments that provide support when mea-
suring the expected performance effect
(Pietsch 2003, pp. 31 ff). The goal of
this extended cost effectiveness is to in-
clude all relevant aspects (Ney et al. 2006,
p. 32). In addition to the cost-utility
analysis, there are other techniques that
provide support for multi-criteria de-
cision problems such as the analytical-
hierarchy process and processes based on
fuzzy logic (Friedrich et al. 2010, p. 609;
Renkema and Berghout 1997, pp. 10 f).
The cost-utility analysis and the combi-
nation of quantitative and qualitative rat-
ing methods are recommended in prac-
tice (Lech 2005, pp. 298).

The cost-utility analyses applied in the
TU9 report scenarios were divided into
three steps (according to Götze 2008,
pp. 181 ff). In the first step, a system of
objectives is formulated in which each
criterion is given a weight. The total of
the weights was 100 percent.

In the second step, a rating of the suit-
ability toward fulfilling the respective cri-
terion in the objective system is done
for each CMS (scale: 0 = non-existent,
1 = poor, 2 = average, 3 = very good).

In the third step, for each criterion, the
rating is multiplied with the associated
weight, resulting in a partial utility value.
Then all partial utility values are added to
calculate the total utility value. The result
represents a basis for information and de-
cisions. The objective of the process is to
rank the provider depending on a num-
ber of rating aspects. The alternative with
the highest total value is the one that
is most suitable. The argumentative ap-
proach analyzes the strengths and weak-
nesses of each alternative system. The
analysis reveals cost and utility associa-
tions that can be used as a basis for mea-
suring cost reduction effects. Workshops,
discussions and interviews with external
and internal system and process experts
and providers, as well as surveys and eval-
uations after system trials, were used as
the frame of the survey. To illustrate this,
a scenario from the TU9 report will be
used.
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Fig. 6 Provider analysis with a selected scenario as an example

Figure 6 shows the partial utility value
of the provider analysis. The relevant cri-
teria are prioritized like a decision model
and an individual cost reduction rank-
ing will be assigned later. The intention
is to examine the CMS with regard to
both functionality and provider charac-
teristics.

In the software analysis (Fig. 7), the
system characteristics are examined. The
goal is to make informed statements on
the direct influence of functionality of
the respective piece of software on the
process bundle of the academic life cy-
cle in view of its cost reduction poten-
tial. The analysis is based on criteria for
evaluation of software according to DIN
9126, 55350, ISO/EN/ISO 8402, 9001,
DIN/ISO/IEC 12119.

2.6 Step 6: Calculation of the Cost
Reduction Effects

The cost reduction effects are the bene-
fit potential weighed against the costs that
are the result of the specific CMS and its
effect on the process bundle. The indi-
vidual situation of the university is taken
into consideration, because the cost re-
duction is effect is calculated based on
that. The cost reduction effects also help
to make the economic effects of a CMS
(cost and benefit) more transparent. Both
the provider and the software analysis

are taken into account during analyti-
cal estimation of the cost reduction ef-
fects. Also, on the organizational unit
level, the level of support that can be ex-
pected with regard to the process bundle
of the academic cycle is relevant is deter-
mined. Furthermore, system differences
that affect the respective process bundle
are offset with correction factors. Based
on self-estimations from providers, these
take the differences into account with re-
gard to the supportive effect of a CMS for
each process bundle

In the TU9 report, all providers gave
detailed comments on the utility of their
CMS along the process bundle of the
academic cycle. This information was
checked very carefully by the process ex-
perts.

An electronically supported test orga-
nization with data entry performed by
students and docents can reduce, for ex-
ample, the large amount of routine tasks
that arise in the registrar’s office. Prepa-
ration and assignment of appointments,
rooms and people are part of this pro-
cess bundle, together with registration
and investigation of the preconditions for
a confirmation of a reservation. This also
includes post-processing with documen-
tation of performance and creating cer-
tificates, as well as the final degree and
checking all preconditions and creating
report cards. Depending on the CMS,

the degree of support varies. This is de-
termined by percentage, applied to the
three-tiered cost method and then calcu-
lated as a cost reduction effect. It is im-
portant to be very sensitive when rating
the savings potential of a CMS with re-
gard to overall costs of campus manage-
ment. Calculations show uncertainties,
which are confronted with an interval of
plus/minus 20% on top of the calculated
values (percentages are determined as in
step 2).

2.7 Step 7: Total Calculation for All
Campus Management Systems

The representation of the four cost cat-
egories (steps 2 to 4) and the total cost-
oriented approach create a framework
for controlling. In order to evaluate the
various action alternatives, the expected
benefit potential (cost reduction effects)
are compared to the calculated costs.
The overall calculation is done in two
steps. In the first step, the migration costs
(plus/minus 15 percent) that are charged
with uncertainties are looked at. In the
second step, a calculation with both high
and low cost saving potential is made
for the two limit values of the migra-
tion cost interval (plus/minus 20 per-
cent).

For example: The lowest investment
costs (calculated investment costs minus
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Fig. 7 Software analysis with a selected scenario as an example

15 percent) lead to the best case when
combined with the highest cost reduc-
tion effects (calculated cost reduction ef-
fect plus 20 percent).

The procedure model leads to four pos-
sible scenarios for each provider, of which
one of each is considered the best case
and worst case. The software-supported
calculation is illustrated in Table 1 using
a university from the TU9 report as an
example. The extreme scenarios describe
the area of conflict for the possible devel-
opments. The omission alternative is also
taken into account: The option of decid-
ing against a CMS and keeping the system
as it is without further investment.

It must also be taken into account
that the costs of campus management
(wages and salaries, infrastructure, sys-
tem and software maintenance, require-
ments of students and university admin-
istrators, etc.) are increasing year by year.
A suitable operating cost factor, together
with the forecasted annual cost increase
of five percent, is part of the calcula-
tion.

2.8 Step 8: Risk Analysis

In general, the risks that accompany in-
vestments in IT systems are high (Milis
and Mercken 2004). Rating and select-
ing alternatives is part of strategic project

planning tasks (Wehrmann and Zimmer-
mann 2005, p. 248). The restructuring
that is part of the introduction of a mod-
ern IT system is also not without risks
(Janneck et al. 2009, pp. 456 ff). Taken
these risks into account qualitatively sen-
sitizes decision makers toward specific
risk factors of a CMS project. Analysis is
performed in relation to the absolute re-
sults of the cost-benefit analysis (Brugger
2005, p. 330).

The CMS that are investigated show
clear differences, for example, in the form
of organization of the provider and thus
the dependencies on market uncertain-
ties, and risks that come with technology,
scheduling, feasibility and costs. A risk
analysis with identification and classifica-
tion, as well as weighing the risks and de-
termining preventative and curative mea-
sures tailored to the respective university
is required.

In the TU9 report, risks for the intro-
duction of a CMS were identified. These
include acceptance issues among person-
nel due to processes and services that are
somewhat forced upon them, as well as
standardization and centralization. A re-
luctance to make decisions during migra-
tion on the side of administrators, and
also a lack of expertise in the univer-
sity environment, can hinder the success
of migration. Non-defined processes and

procedures, improvised solution, and tol-
erance of deviations from the target value
also incur risk. Finally, a lack of func-
tionality and product quality can lead to
the hoped-for benefit potential of a CMS
not being achieved or only partially being
achieved.

The weighing and rating of risks was
done by decision makers from the univer-
sities that were part of the two scenarios
described above. This was done follow-
ing the procedures used in the cost-utility
analyses. When supplemented with es-
timated probability of occurrence, these
results were later used for the qualitative
analysis.

2.9 Step 9: Qualitative Analysis
of Providers and Their Systems

According to the knowledge and experi-
ence gained during the cost-benefit anal-
ysis, a look at the strategic conformity
and degree of freedom given by the
providers and their systems during pro-
cess design is also relevant for universi-
ties. These aspects are also significant in
addition to the calculations. A decision
based solely on monetary factors does not
appear to fulfill the objective, because not
all of the important criteria for system
selection can be measured in monetary
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Table 1 Total calculation for the three campus management systems for a selected scenario

terms. Although a qualitative observation

is enabled with the extensive investiga-

tion of the providers and their products

as part of the previous steps, a generally

applicable rating cannot be made. The re-

spective decision criteria with regard to

a CMS provider are to be rated individ-

ually, taking the strategic alignment and

internal know-how of a university into

account.

It is also important to remember, for

example, that the CMS providers have
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had products on the market for different
lengths of time, and that they have dif-
ferent types of customers, which means
that their experiences are also different.
The provider organization and its long-
term strategy with regard to conforming
to the strategy of the university must also
be predicted. It is also important when
seeking a solution to be aware of whether
a high degree of freedom is desired or
good practice processes and structures of
a CMS need to be adapted. The degree of
desired and required reorganization con-
sultancy from the provider, which goes
hand in hand with this, must also be de-
termined.

2.10 Step 10: Management Summary
and Recommendations

One of the most important characteris-
tics of an integrated CMS is automation
of sub-processes, in which the amount
of process steps that were previously
done manually can be reduced. Often-
achieved concomitant effects include re-
duction of error proneness, reduction of
the amount of time required for correc-
tion, and the commitment of person-
nel who can create value in other places.
This increases the quality of processes
as material benefits, which should also
be included (Pietsch 2003, pp. 14 f).
The development of an automated con-
trol circuit within the context of a pro-
cess bundle of an academic cycle can
supplant this cost-intensive methodol-
ogy. Results include a higher quality and
availability of data, as well as increased
transparency and quality of informa-
tion.

With regard to cost-effectiveness con-
siderations for the possible introduc-
tion of a CMS, migration costs and mi-
gration paths must also be examined.
These are compared with the calculated
cost savings potential. It is also impor-
tant to identify and consider both non-
monetary benefit potential and critical
factors of success (Klug 2009; Rieger et al.
2009, p. 531), as well as risks of migration
and long-term operation.

Those responsible for IT are given a
central function, because they have to
analyze the business processes and the
structural framework for the introduc-
tion and/or migration of a CMS. Those
involved in assessing the analysis crite-
ria are also to be included. Putting to-
gether a competent project team that has
a sufficiently high budget and the re-
quired expertise and social skills, teamed

with university-specific and technologi-
cal knowledge, is another critical factor of
success.

Once the decision has been made to
migrate a CMS, a holistic concept for
planning and controlling the IT project
must be worked out together with the ex-
ternal provider on the basis of the level
of maturity of the previous campus man-
agement system. The tasks of the exter-
nal provider and internal organizational
units are specified and associated with the
establishment of the operating and main-
tenance environment.

In this context, the particularities of
the work environment of a university are
to be taken into account. The amount
of benefit that cannot be measured by
monetary means is especially clear in
teaching and research processes. A high
value proposition from a CMS can only
be achieved when the heterogeneously
structured organization of the system is
maintained both centrally and decen-
trally: both with regard to data integrity
and daily commerce with the system by
administrators and instructors. Training
staff and providing key users on vari-
ous levels is also important. A service-
oriented organization and IT structure to
support instructors and research is rec-
ommended.

3 Summary

Many universities strive towards top in-
struction and research. This goes hand
in hand with the requirements toward a
high level of service and a high quality
of service for students. To promote this,
campus management can be designed ef-
ficiently and effectively using an inte-
grated CMS.

Investment decisions are among the
most significant of business tasks (Dob-
bins and Witt 1988, pp. 3 ff). The cost
effectiveness analysis introduced here for
selecting, migrating and operating a CMS
uses decision-oriented methods in which
as much relevant data and information
as possible is converted into an aggre-
gated total value, enabling a quantita-
tive and qualitative comparison of alter-
native systems. The results are afflicted
with uncertainties, and these are con-
fronted with intervals. The procedure of-
fers an approach to taking interdepen-
dencies and their consequences into ac-
count. The economic effects that the in-
troduction of an integrated CMS can
have are demonstrated. A decision based

solely on monetary factors is not useful
because not all of the criteria that are
important can be quantified. As a result,
other non-monetarily assessable aspects
that are relevant for a university are in-
cluded. The university strategy describes
the path toward achieving the long-term
goals and the means used to that end.
It is an important factor in selecting a
CMS. A CMS can be seen as a techno-
logical instrument that, together with its
provider, must fit the strategy of a univer-
sity. Another important part of the strate-
gic question is whether a university can
effect changes to the structures itself or
if it requires external, professional help
with the restructuring.

Using the procedure model described
here, the cost-effectiveness of CMSs
could be analyzed when it was applied as
part of a TU9 report. Difficulties in as-
signing costs and benefits are addressed
using process-oriented procedures. Be-
yond that, comparable calculations that
show the differences with regard to mon-
etary consequences depending on the
choice of provider and on the alternative
of not choosing a provider at all are pos-
sible. The procedure model can thus offer
decision support. The design of the pro-
cedure model also allows individual steps
to be adapted to different situations. Fur-
thermore, the three-tiered cost method
enables adaptation to different academic
life cycles and/or university structures.
The procedure model can even be specif-
ically adapted to determine the cost effec-
tiveness of a CMS at universities in other
countries.

In the future, universities will have to
distinguish themselves by constantly im-
proving their course and service offer-
ings, securing their position in the ed-
ucational market, even in the areas of
extra-occupational and further educa-
tion. Clear structures within the orga-
nization and a process-oriented overall
strategy are just as important. It is nec-
essary to reduce the inefficiencies pre-
sented here, because universities can only
be successful in a competitive interna-
tional market by doing so. This can be
supported by an integrated CMS. How-
ever, because the introduction of a CMS
is associated with considerable costs and
risks, an a priori cost-benefit analysis that
reveals potential and justifies the use of a
CMS in an intersubjective, clear way is re-
quired.
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Abstract
Jon Sprenger, Marc Klages,
Michael H. Breitner

Cost-Benefit Analysis
for the Selection, Migration,
and Operation of a Campus
Management System

An increasing number of students, to-
gether with organizational and techno-
logical requirements, pose new chal-
lenges for universities. For these rea-
sons, Campus Management Systems
provide a solution for the necessary
IS-support in student administration.
In order to ensure cost-effectiveness,
an extensive cost-utility analysis of the
campus management systems under
consideration is required. The process
model illustrated here facilitates a ten-
step cost-utility analysis for the selec-
tion, migration and operation of a cam-
pus management System. The process-
oriented approach addresses the chal-
lenges posed by cost and benefit allo-
cation. The subsequent ten steps, using
the case analysis of two large German
universities, show that the implemen-
tation of an integrated campus man-
agement system can lead to significant
cost saving effects. The presented pro-
cess model enables comparative cal-
culations of differences with regard to
the alternatives. The approach enables
a comprehensive decision-support sys-
tem for the selection of a university-
specific and individually applicable
campus management system.

Keywords: Campus management,
Campus management system, Student
administration system, Cost-utility anal-
ysis, Process model

References

Ahlemann F (2004) Comparative market anal-
ysis of project management systems, 2nd
edn. Universität Osnabrück, Osnabrück. As
cited by: Schelle H, et al (2005) Projektman-
ager, 2nd edn. GPM, Nürnberg, p 311

Bensberg F (2009) TCO-Analyse von Campus-
Management-Systemen – Methodischer
Bezugsrahmen und Softwareunterstüt-
zung. In: Hansen HR, Karagiannis D, Fill HG
(eds) Business Services: Konzepte, Tech-
nologien, Anwendungen. 9. Internationale
Tagung Wirtschaftsinformatik, vol 9. OCG,
Wien, pp 493–502

BMI (2007) Handbuch für Organisationsun-
tersuchungen und Personalbedarfsermit-
tlung. Bundesministerium des Inneren.
http://www.orghandbuch.de/cln_115/
nn_414290/OrganisationsHandbuch/DE/
ohb_pdf.html?_nnn=true. Accessed 2009-
03-03

Böhm B, Held W, Tröger B (2007) Integriertes
Informationsmanagement einer großen
Universität. In: Degkwitz A, Schirmbacher P
(eds) Informationsstrukturen im Wandel.
Informationsmanagement an deutschen
Universitäten. Bock & Herchen, Bad Hon-
nef

Breitner MH, Klages M, Sprenger J (2008)
Wirtschaftlichkeitsanalyse ausgewählter
Campus Management Systeme im Auftrag
der TU9 (WaCaMaS Vers 1.1, Februar 2008).
Institut für Wirtschaftsinformatik, Leibniz
Universität Hannover, Hannover

Brugger R (2005) Der IT Business Case: Kosten
erfassen und analysieren – Nutzen erken-
nen und quantifizieren – Wirtschaftlichkeit
nachweisen und realisieren. Springer, Hei-
delberg

Brune H, Jablonski M, Möhle V, Spitta T,
Teßmer M (2009) Ein Campus-Manage-
ment-System als evolutionäre Entwicklung.
In: Hansen HR, Karagiannis D, Fill HG (eds)
Business Services: Konzepte, Technologien,
Anwendungen. 9. Internationale Tagung
Wirtschaftsinformatik, vol 2. OCG, Wien,
pp 483–492

BHO (2009) Bundeshaushaltsordnung. In:
Bundesgesetzblatt Teil I vom 19. August
1969, geändert am 31. Juli 2009 (Artikel 4).
Bundesanzeiger, Köln

BMBF (2008) Asien zeigt starkes Interesse an
Bologna-Reform. Bundesministerium für
Bildung und Forschung. http://www.bmbf.
de:8001/_media/press/pm_20080506-080.
pdf. Accessed 2010-04-26

Crosier D, Purser L, Smidt H (2007) Trends V:
Universities shaping the European higher
education area. An EUA report. http://
www.eua.be/fileadmin/user_upload/files/
Publications/EUA_Trends_V_for_web.pdf.
Accessed 2010-04-23

Degenhardt L, Gilch H, Stender B, Wan-
nemacher K (2009) Campus-Management-
Systeme erfolgreich einführen. In: Han-
sen HR, Karagiannis D, Fill HG (eds)
Business Services: Konzepte, Technologien,
Anwendungen. 9. Internationale Tagung
Wirtschaftsinformatik, vol 2. OCG, Wien,
pp 463–472

Dobbins R, Witt SF (1988) Practical Finan-
cial Management. Blackwell, New York. Ver-
wendet nach: Jonen A, Lingnau V, Müller J,
Müller P (2004) Balanced IT-Decision-Card.
Ein Instrument für das Investitionscontrol-
ling von IT-Projekten. WIRTSCHAFTSINFOR-
MATIK 46(3):196–203

Dohmen D, Günzel J (2007) Deutschlands
Bildungssystem im internationalen Vergle-
ich vor dem Hintergrund der technologis-

chen Leistungsfähigkeit Deutschlands. Stu-
dien zum deutschen Innovationssystem 5-
2007. Bundesministerium für Bildung und
Forschung (BMBF):6

Ederleh J (2003) Hochschulfinanzierung und
Hochschulcontrolling mit Kennzahlen. In:
Horst A, Mertens P (eds) Zeitschrift für
Betriebswirtschaft, Ergänzungsheft (3) XIV,
Themenheft Hochschulmanagement

Elram LM, Siferd SP (1989) Total cost of own-
ership: a key concept in strategic cost man-
agement decisions. Journal of Business Lo-
gistics 19(1):55–84

Friedrich I, Sprenger J, Breitner MH (2010)
CRM evaluation – an approach for se-
lecting suitable software packages. In:
Schumann M, Kolbe LM, Breitner MH,
Frerichs A (eds) Tagungsband Multikon-
ferenz Wirtschaftsinformatik. Universitäts-
verlag, Göttingen, pp 605–616

Götze U (2008) Investitionsrechnung – Mo-
delle und Analysen zur Beurteilung von In-
vestitionsvorhaben, 6th edn. Springer, Hei-
delberg

Götze U, Weber T (2008) ZP-Stichwort: Total
Cost of Ownership. Zeitschrift für Planung
& Unternehmenssteuerung 19:249–257

Janetzke P (2001) Flexibles und regelbasiertes
Workflow-Management an Universitäten.
Kovac, Hamburg

Janneck M, Adelberger C, Fiammingo S,
Luka R (2009) Von Eisbergen und Su-
pertankern: Topologie eines Campus-
Management-Einführungsprozesses. In:
Hansen HR, Karagiannis D, Fill HG (eds)
Business Services: Konzepte, Technologien,
Anwendungen. 9. Internationale Tagung
Wirtschaftsinformatik, vol 2. OCG, Wien,
pp 453–462

Krieger DJ (1996) Einführung in die allge-
meine Systemtheorie. UTB W Fink, Mün-
chen

Keen P (1991) Shaping the future. business
redesign through information technology.
Harvard Business School Press, Harvard

Kloock J, Sieben G, Schildbach T, Hom-
burg C (2008) Kosten- und Leistungsrech-
nung, 10th edn. Lucius & Lucius, Stuttgart

Klug H (2009) Erfolgsfaktoren bei der
Umstellung von Informationssystemen an
Hochschulen. In: Hansen HR, Karagiannis D,
Fill HG (eds) Business Services: Konzepte,
Technologien, Anwendungen. 9. Inter-
nationale Tagung Wirtschaftsinformatik,
vol 2. OCG, Wien, pp 473–482

Konsortium Bildungsberichterstattung
(2006) Bildung in Deutschland. Bertels-
mann, Bielefeld

Krcmar H (2005) Informationsmanagement,
4th edn. Springer, Heidelberg

Lech P (2005) Evaluating method’s matrix –
a tool for customized IT investment eval-
uation. In: Proc 12th European confer-
ence on information technology evalua-
tion. Academic Conferences Limited, Read-
ing, pp 297–306

Milis K, Mercken R (2004) The use of the bal-
anced scorecard for the evaluation of in-
formation and communication technology
projects . International Journal of Project
Management 22:87–97

Ney M, Picot A, Reichwald R, Franck E (eds)
(2006) Wirtschaftlichkeit von Interaktion-
splattformen – Effizienz und Effektivität an
der Schnittstelle zum Kunden. Deutscher
Universitätsverlag, Wiesbaden

Pfeiffer I, Glöckner U, Sharma MR, Kaiser S
(2007) Unternehmen Hochschule – Die
Zukunft der Hochschulen im Wettbewerb.
Handelsblatt, Düsseldorf

230 Business & Information Systems Engineering 4|2010

http://www.orghandbuch.de/cln_115/nn_414290/OrganisationsHandbuch/DE/ohb_pdf.html?_nnn=true
http://www.orghandbuch.de/cln_115/nn_414290/OrganisationsHandbuch/DE/ohb_pdf.html?_nnn=true
http://www.orghandbuch.de/cln_115/nn_414290/OrganisationsHandbuch/DE/ohb_pdf.html?_nnn=true
http://www.bmbf.de:8001/_media/press/pm_20080506-080.pdf
http://www.bmbf.de:8001/_media/press/pm_20080506-080.pdf
http://www.bmbf.de:8001/_media/press/pm_20080506-080.pdf
http://www.eua.be/fileadmin/user_upload/files/Publications/EUA_Trends_V_for_web.pdf
http://www.eua.be/fileadmin/user_upload/files/Publications/EUA_Trends_V_for_web.pdf
http://www.eua.be/fileadmin/user_upload/files/Publications/EUA_Trends_V_for_web.pdf


www.manaraa.com

BISE – RESEARCH PAPER

Pietsch T (2003) Bewertung von Informations-
und Kommunikationssystemen, 2nd edn.
Schmidt, Berlin

Porter ME (1999) Wettbewerbsstrategie –
Methoden zur Analyse von Branchen und
Konkurrenten, 10th edn. Campus, Frank-
furt/Main

Renkema TJW, Berghout EW (1997) Method-
ologies for information systems investment
evaluation at the proposal stage: a com-
parative review. Information and Software
Technology 39:1–13

Rieger B, Haarmann T, Höckmann E, Lüt-
tecke S (2009) Data Warehouse basierte
Entscheidungsunterstützung für das
Campus-Management von Hochschulen.
In: Hansen HR, Karagiannis D, Fill HG (eds)
Business Services: Konzepte, Technologien,
Anwendungen. 9. Internationale Tagung
Wirtschaftsinformatik, vol 2. OCG, Wien,
pp 493–502

Saliger E (2003) Betriebswirtschaftliche Ent-
scheidungstheorie, 5th edn. Oldenbourg,
München

Sneed HM (2003) Aufwandsschätzung von
Software-Reengineering-Projekten. WIRT-
SCHAFTSINFORMATIK 45(6):599–610

Statistisches Bundesamt Deutschland
(2008) Studierende an Hochschulen
Wintersemester 2007/2008. Fachserie 11
Reihe 4.1. https://www-ec.destatis.de/csp/
shop/sfg/bpm.html.cms.cBroker.cls?
cmspath=struktur,vollanzeige.csp&ID=
1022759. Accessed 2009-03-03

Stegemann T (2007) Bologna-Prozess vorerst
gescheitert? Telepolis Dezember 2007.
http://www.heise.de/tp/r4/artikel/26/
26875/1.html. Accessed 2009-03-03

TU9 (2007) Marktanalyse im Auftrag der CIOs
der TU9: Produktevaluation von Campus
Management Systemen. München

Weber J (1996) Hochschulcontrolling – Das
Modell WHU. Stuttgart

Wehrmann A, Zimmermann S (2005) Inte-
grierte Ex-ante-Rendite-/Risikobewertung
von IT-Investitionen. WIRTSCHAFTSINFOR-
MATIK 47(4):247–257

WiBe 4.0 (2004) Empfehlungen zur Durch-
führung von Wirtschaftlichkeitsbetrach-

tungen in der Bundesverwaltung, insbe-
sondere beim Einsatz der IT. Bundesminis-
terium des Inneren KBSt, Berlin

Wild P (2008) IT Service Management an
Hochschulen. VDM Verlag, Saarbrücken

Wild M, Herges S (2000) Total Cost of Owner-
ship (TCO) – Ein Überblick. Arbeitspapiere
WI 2000-1, Universität Mainz

Wolf P, Krcmar H (2005) Prozessorientierte
Wirtschaftlichkeitsuntersuchung für E-
Government. WIRTSCHAFTSINFORMATIK
47(5):337–346

Zarnekow R, Scheeg J, Brenner W (2004) Un-
tersuchung der Lebenszykluskosten von IT-
Anwendungen. WIRTSCHAFTSINFORMATIK
46(3):181–187

Zgaga P (2006) Looking out: the Bologna pro-
cess in a global setting – on the “external
dimension” of the Bologna process. Norwe-
gian Ministry of Education and Research.
http://www.dcsf.gov.uk/londonbologna/
uploads/documents/0612_Bologna_
Global_final_report.pdf. Accessed 2010-
04-23

Business & Information Systems Engineering 4|2010 231

https://www-ec.destatis.de/csp/shop/sfg/bpm.html.cms.cBroker.cls?cmspath=struktur,vollanzeige.csp&ID=1022759
https://www-ec.destatis.de/csp/shop/sfg/bpm.html.cms.cBroker.cls?cmspath=struktur,vollanzeige.csp&ID=1022759
https://www-ec.destatis.de/csp/shop/sfg/bpm.html.cms.cBroker.cls?cmspath=struktur,vollanzeige.csp&ID=1022759
https://www-ec.destatis.de/csp/shop/sfg/bpm.html.cms.cBroker.cls?cmspath=struktur,vollanzeige.csp&ID=1022759
http://www.heise.de/tp/r4/artikel/26/26875/1.html
http://www.heise.de/tp/r4/artikel/26/26875/1.html
http://www.dcsf.gov.uk/londonbologna/uploads/documents/0612_Bologna_Global_final_report.pdf
http://www.dcsf.gov.uk/londonbologna/uploads/documents/0612_Bologna_Global_final_report.pdf
http://www.dcsf.gov.uk/londonbologna/uploads/documents/0612_Bologna_Global_final_report.pdf

	Cost-Benefit Analysis for the Selection, Migration, and Operation of a Campus Management System
	Challenges Facing Universities
	Procedure Model for Determining the Cost-Effectiveness of Campus Management Systems
	Step 1: Three-Tiered Cost Method and Cost Matrix for Universities
	Step 2: Determining the External Project Costs
	Step 3: Calculating Internal Project Costs
	Step 4: Calculation of External and Internal Operating Costs
	Step 5: Cost-Utility Analysis (Provider and Software Analysis)
	Step 6: Calculation of the Cost Reduction Effects
	Step 7: Total Calculation for All Campus Management Systems
	Step 8: Risk Analysis
	Step 9: Qualitative Analysis of Providers and Their Systems
	Step 10: Management Summary and Recommendations

	Summary
	Abstract
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


