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Abstract
Purpose – Given the high importance of information systems for procurement, surprisingly there
have been little efforts to analyze the process and the relevant reasons for the procurement decision of
such systems from a stakeholder perspective. The purpose of this paper is to explore these aspects in
the context of low-value (C-)parts.
Design/methodology/approach – Research is based on a case study in a pre-fabricator company in
Germany and analyzes the process to procure a system for sourcing low-value parts.
Findings – As a finding, the procurement process and decision attributes have been integrated into a
framework which supports corporate decision-making considering the procurement reasons of all
involved stakeholders (internal departments, external customers and suppliers).
Research limitations/implications – Research is based on case study analysis. Findings are
specific to case companies and the environment in which they operate. The framework should be tested
further in different contexts.
Practical implications – The developed decision frame supports the evaluation of different sourcing
information systems, including clearly measurable criteria but also qualitative or company-strategic
decision attributes.
Originality/value – The combination of financial and other perspectives (operations, information
technology (IT)-administration, system users, etc.), is used to evolve a robust ex-ante instrument for
supporting buying decisions for procurement information systems. The case description also illustrates
the findings and develops new insights about stakeholders and buying groups decision-making for
information systems.
Keywords C-parts management, IT-based procurement, Procurement instrument,
Stakeholder decision-making
Paper type Case study

1. Introduction
Strategic information system planning has been identified as a critical management
issue (Bechor et al., 2010). Particularly for the purchasing and supply management
function, strategic planning of an information system, its selection, and implementation
is of importance to transfer complex information accurately, to reduce time and
transactional costs as information passes up and down the supply chain (Gunasekaran
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and Ngai, 2004). The possible cost reduction across a supply chain through information
systems is in particular relevant for the procurement of low-value and high-volume goods
(Essig and Amann, 2013). Those goods are required in a high quantity, what leads to
many order transactions (high volume), while the transactional costs are relatively high
compared to the product price (low-value). Additionally this product category is highly
diverse, as there are many different goods belonging to this group, e.g. screws, nails, etc.,
which supplements process and coordination effort. For this paper we will call the product
category of low-value and high-volume goods “C-parts,” which will refer to the cluster
groups of a logistics ABC-analysis as explained later (Smith, 2011; Molenaers et al., 2012).
Obviously this product category requires an appropriate information system to manage
demand analysis, bundling, supplier selection, catalogue buying, order placement and
logistics with the objective of achieving an effective and well-connected supply chain
(Gunasekaran and Ngai, 2004). As a consequence, the adoption of information systems
for the procurement of C-parts is accelerating. This paper addresses the challenges in
selecting an appropriate C-Parts information and management system (CP-IMS).

Not only selection but also procurement and later operation of an effective CP-IMS pose
numerous challenges. Most of them have their origins in the make-or-buy-decision and the
tasks fulfilled by a CP-IMS provider (e.g. hardware operation or content management).
Either the buying company takes over all of the tasks like the implementation, operation
and content management, or it outsources the task partly or completely to an external
service provider. An external solution for a CP-IMS promises less administrative costs,
less initial investment costs, and less fixed capital costs for the hardware. Another
possible benefit is the reduction of the supplier base (Gunasekaran and Ngai, 2004; Vömel,
2009; Sackstetter and Schottmüller, 2001). On the other hand, there are also downsides to
totally outsourcing, which might be, loss of market knowledge, loss of control, dependence
on one supplier, loss of flexibility and disagreements to list only a few arguments against
a complete outsourcing (Charaus, 2004; Hirschsteiner, 2002).

Yet another challenge is about the content of the information system, particularly
the listed C-parts and their suppliers. One specific information system is highly likely
not to include all appropriate C-parts for a specific product category, but only products
from some listed suppliers. Therefore, the CP-IMS might recommend offers to the user,
which in fact are not the most-economic ones or are not from the best-suiting supply
partner. The buying company must be aware of the fact that through selecting a
specific CP-IMS and a distinctive provider, it does not only procure an information
system, but rather the access to a particular supply network. As supplier selection
constitutes one of the most strategic tasks of a company’s purchasing function (Choi
and Hartley, 1996; Kaufmann and Carter, 2006; Ellram and Carr, 1994) and access to a
supply case strongly influences a company’s supply risk and its innovative capacity
(Azadegan and Dooley, 2010), the choice for a specific CP-IMS is crucial for the overall
success (Palanisamy et al., 2010).

Although there seems to be a trend in outsourcing a CP-IMS in many industries,
there are still a lot of companies that do not go toward this trend. The outsourcing
decision for a CP-IMS is currently embedded in an increasingly dynamic context, e.g.
the technical developments of cloud or mobile services (Ellis et al., 2010) or the
increasing complexity of global supply chains (Wu and Pagell, 2011). The decision
depends often on incomplete or outdated data (Miller, 2008). In total the decisions are
not only based on analytical processes, but may resort also on intuition or previous
experiences (Burke and Miller, 1999). Due to this, the research objectives of this paper
are to explore the problem of CP-IMS selection, what means to identify decision criteria
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which should be taken into account when procuring a CP-IMS, to operationalize these
criteria to measure performance of different CP-IMS offers, and to develop a decision
support framework which gives an indication about the most advantageous CP-IMS
offer to procurement decision makers.

For these purposes, we used empirical insights from an in-depth case study. The
German case company from the prefabricated housing industry decided to outsource
its tasks for C-parts procurement and to use a CP-IMS in the future. However, the
company faced the problem to do the sourcing decision from a holistic perspective,
taking analytical and intuitive criteria into account. In particular the case company was
interested to analyze the later, highly intangible information such as internal stakeholder
perspectives from users to administrators or future supply dependencies. We accompanied
the case company and used it to illustrate the procurement process and decisions for the
procurement of a CP-IMS.

According to our research aims, the paper is structured as follows: in the following
section we describe and discuss the research approach and methodology. Then a brief
review of supply information systems, C-parts management, and their procurement
decision criteria is presented. Next, we conceptualize the decision framework for
CP-IMS selection and use the case study to exemplify the findings. Finally, we
summarize and discuss the results and conclude with an outlook on further research.

2. Research approach
The applied methodology for this paper is twofold: First, the relevant criteria for the
procurement decision about a CP-IMS are identified on the basis of the literature. To
identify relevant literature, the scientific databases Ebsco Host and WISO have been
searched. For this search, word combinations have been used to form Boolean search
strings. Initially the search was conducted as an abstract and title search in academic
peer-reviewed journals. Later we expanded the scope and searched in all text. Examples
for words which were combined to these search strings are “C-parts,” “low-value,” “parts,”
“material,” “procurement,” “purchasing,” “acquisition,” “supply,” “information system,”
“IT,” and “software.” The search has been flanked with similar search on Google Scholar
internet search engine and a snowball approach – following the quotations and literature
references of identified and relevant papers. The problem of the review was, that
combinations such as “purchasing software” (W390 hits in EBSCO Host) show numerous
results, while almost all of them are not relevant to the problem of CP-IMS. Most of them
focus on the problem how to purchase software, but not on the issue how software can
support purchasing of a company and which decision criteria are of importance.

This paper is not solely about a literature review on purchasing software, but tries
to identify relevant decision criteria. Therefore, the focus was set relatively strict and
narrow. So only contributions which explicitly address CP-IMS, have been included in
our analysis. Finally, only eight papers could get through the filtering. Nevertheless, it
was possible to identify over 20 decision criteria from these papers. After identification,
the next step was to integrate and conceptualize the decision criteria in a decision
framework. This is part of an analytical research strategy and aims at linking the
criteria constructs with measureable indicators. At the end, the result is a decision
model for the CP-IMS selection.

Second, the empirical part of this work follows the case study methodology and applies
a single case study design (Yin, 2009). As the concept of a selection model for a CP-IMS is
still an organizational and unstructured problem, case study design suits to explore and
operationalize the identified criteria. Also the case company is used to illustrate the
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procurement process and decisions for the procurement of a CP-IMS. Finally, the case could
show, that the developed criteria, their operationalization and the framework in total
provides information about the most advantageous CP-IMS offer. Figure 1 illustrates and
connects the guiding research questions with the applied methodology approach.

To guarantee case study quality, the quality criteria of Yin (2009) were regarded
(construction and external validity; reliability). In the context of the construction validity,
different data were gained through interviews, process observations, data analysis, and
group meetings (triangulation of data). High external validity is guaranteed by the
applied decision support framework, which can be used independently from the case,
company or product category. To enhance reliability, all relevant steps of the research
were documented or audio taped.

3. Supply information systems for C-parts management
A CP-IMS is an instrument to manage C-parts along the supply chain considering all
related processes, instruments and strategies (Hirschsteiner, 2002). It is important to
understand CP-IMS as a coordination instrument along the supply chain from the
suppliers through the company to the customer. The ambition to integrate supply
management into an information management system is not limited to C-parts, as we
also have low-volume, high-value goods (A-parts) and these must be managed through
the supply chain as well. However, the use of modern information technologies promise
lower transactional costs, which is particularly relevant for high-volume products
(C-parts), as the CP-IMS supports the information quality and the information
availability for these parts as a precondition for cost-efficient procurement and logistics
decisions (Sackstetter and Schottmüller, 2003).

However, there are only some contributions in the literature which help to select a
provider for a (CP-)IMS with detailed and operationalized criteria (Palanisamy et al.,
2010). Literature sources for the procurement of an information technology (IT)-based
C-parts management system are still scarce. But, there are sources available dealing
with the evaluation of enterprise resource planning (ERP), enterprise application (EA)
or information technology-systems (Das and Buddress, 2007).

In the literature review, a narrow focus on the topic has been applied, only considering
papers which explicitly address C-parts (or low-value parts) and information systems.
Finally, eight contributions were identified, which explicitly address the topic of CP-IMS
and provide information about criteria for the procurement decision. Later in this paper
(Section 5.1), each decision criteria is explained and discussed in detail in order to prepare
their operationalization into performance indicators. Table I gives an overview of the
literature and the found criteria.

Section 3: Method: Literature analysis of papers focusing on CP-IMS
Section 4: Conceptualization of a decision framework for CP-IMS

Which criteria should be taken into account when procuring a CP-IMS?

How can those criteria be
operationalized and measured?

How can all criteria together provide
information about the most

advantageous CP-IMS-offer?

Section 5: Method: Case study
(interviews, workshops, data, process, organization analysis)

Figure 1.
Methodology
of this paper

380

JEIM
28,3

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
1:

03
 1

0 
N

ov
em

be
r 

20
16

 (
PT

)



A
nd

re
ss
en

(2
00
8)

D
as

an
d

B
ud

re
ss

(2
00
7)

Fi
tz
ge
ra
ld

(1
99
8)

IS
O
/IE

C
91
26

Sa
ck
-S
te
tt
er
/

Sc
ho
tt
-M

ül
le
r

(2
00
1)

Sh
an
ka
rn
ar
ay
an
an

(1
99
9)

Sc
hw

ar
ze

(1
99
1)

T
el
tu
m
bd

e
(2
00
0)

Sy
st
em

qu
al
ity

Su
ita

bi
lit
y

X
X

X
X

X
In
te
ro
pe
ra
bi
lit
y

X
X

X
X

X
X

X
Sa
fe
ty

X
X

X
R
el
ia
bi
lit
y

X
X

U
sa
bi
lit
y

X
X

X
Sy

st
em

-E
ff
ic
ie
nc
y

X
X

X
(G
eo
gr
ap
hi
ca
l)

E
xt
en
si
on

X
X

X

Pr
ov
id
er

qu
al
ity

M
ar
ke
t
sh
ar
e

X
T
ur
no
ve
r

X
E
qu

ity
ra
tio

X
Pr
op
or
tio

n
of

CP
-IM

S
X

X
In
du

st
ry

ex
pe
ri
en
ce

X
R
ep
ut
at
io
n

X
R
&
D
-b
ud

ge
t

X
X

Se
rv
ic
e
le
ve
l

X

N
et
w
or
k

Cu
st
om

er
si
te

X
X

Su
pp

lie
r
si
te

X
X

E
ff
ic
ie
nc
y

Co
st

X
X

X
X

X
X

B
en
ef
it

X
X

X
R
is
k

X
X

X
N
ot
e:

X
,C

ri
te
ri
a
is
co
ns
id
er
ed

in
th
e
co
nt
ri
bu

tio
n
na
m
ed

in
th
e
co
lu
m
ns

Table I.
Criteria to evaluate

(CP-)IMS
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As can be seen in Table I, every contribution to CP-IMS uses a different set of decision
criteria/quality attributes to evaluate a CP-IMS. An early work from Schwarze (1991)
lists 11 criteria, what is equal to Teltumbde (2000), but different in content. Relatively
contemporary contributions on the topic focus on few criteria. Andressen (2008) only
addresses two attributes, while Das and Buddress (2007) uses six different decision
criteria. In total only one criteria is used in every contribution (besides Andressen,
2008): “interoperability.” Even the costs of an CP-IMS are only regarded by six out of
eight contributions. In total, we perceive the knowledge base for the procurement
decision on CP-IMS as rather diverse.

This surprises, as a large body of research exists on the relative importance of
evaluation criteria for EA software (Benlian and Hess, 2011).

For the purpose of clarity and controllability, it is important to keep the
number of decision criteria in a manageable frame while their content should be
clearly defined and differ from other criteria (Arnold and Kasulke, 2007; Bahli,
2005). In another context, Verville et al. (2005) discuss, for example ten critical
factors for successful IT acquisitions, and Baray et al. (2008) analyzes factors
responsible for the effective implementation of ERP systems. Here, all procurement
decision criteria were categorized in the aspects system quality, provider quality, network
size, and efficiency. This represents a basic framework to differentiate criteria for the
CP-IMS procurement decision. Within those criteria groups, several criteria can be
subsumed (Güthoff, 1998). This follows the relatively early work from Schwarze (1991)
who focussed on the evaluation of software and IT-systems and distinguishes between
two main categories, monetary and qualitative criteria. Another approach is from Das and
Buddress (2007), who present in an empirical research an overview about the existing
criteria for e-providers in the literature. They divide them into tangible and intangible
criteria categories. The fundamental aspect for their work was given by Fitzgerald (1998),
Shankarnarayanan (1999) and Teltumbde (2000). These authors helped to get an insight
of the procurement of an ERP-system and they showed relevant criteria for the selection
process along with ex-post criteria. However, ex-post criteria were not used for this
work, as the aim is to support an ex-ante procurement decision. Andressen (2008) adds one
special aspect called network size. This criteria addresses the fact that market-size
and supplier-access is crucial for a CP-IMS provider. Only provider with a relatively high
network size could provide a broad access to numerous suppliers and/or can benefit
from bundling effects. Another source, Sackstetter and Schottmüller (2001), provided
evaluation criteria explicitly for providers of C-part-management systems. However,
detailed explanations for each criterion were missing. Thus, there is still a missing
link to operationalize criteria to really support procurement decisions. In addition to
academic literature, this work also considered international standards, here the
ISO/IEC 9126. This norm outlines some more criteria, but originally focusses on the
evaluation of software not on its procurement. As almost every source addresses
different criteria (categories), it seems as if a combination of the above-mentioned criteria
is useful, objective and practicable for companies to procure information and management
systems.

4. Procurement decision framework for CP-IMS and its operationalization
4.1 The elements of the decision framework for CP-IMS
Following the decision criteria identified in Section 3, our approach basically
distinguishes two elements in order to identify the most advantageous offer of an
CP-IMS. In order to relate CP-IMS costs to its effectiveness, both aspects are included
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according to the methodology of a cost-benefit analysis (Cellini and Kee, 2010). The first
element is an utility analysis which applies a scoring model. The second element is the
calculation of the net present value (NPV). Both aspects are linked with a weighting
factor. We implement this weighting factor for several reasons, which are further
explained in the case study section (Figure 2).

The first element of the decision framework is an utility analysis applying a scoring-
model. A scoring model allows the user to consider quantitative but also qualitative
criteria which cannot be measured in a financial way. It is a classical evaluation method
for a multi-dimensional decision situation with more than one alternative. To calculate
the overall score, each decision criteria is multiplied with a weight. It is the specialty of
this paper, that each criteria is operationalized and a score is investigated through the
case study. In order to aggregate scores for single criteria, all criteria are weighted.

There are loads of methods to weigh the criteria, but the authors tried to apply a
method, which allows the separation of stakeholder groups. Therefore the authors applied
the Bordacount method (Emerson, 2013, method origin: de Borda, 1781). This method asks
stakeholders of the procurement decision (e.g. involved management, IT, controlling,
production, or other departments) to rank the criteria in a hierarchical order. Each ranking
can also be weighted, what means that, e.g. the IT or the procurement department gets a
higher influence on the procurement decision than another stakeholder group, e.g.
production. Bordacount method suits for this research, as it allows the participation
of numerous stakeholders and it is possible to get a weight ranking of procurement
decision criteria, adapted to the real needs of the procuring company (BMI, 2010).
Besides companies that have cross-functional involvement of their departments, have
a higher ex-post satisfaction, if stakeholders are able to bring in their experience and
expectations (Das and Buddress, 2007). Utility analysis finally calculates the overall
score of each CP-IMS alternative and thus provides a result, which stands for the
overall benefits of a specific CP-IMS.

The second element of the decision framework is the consideration of economic
efficiency, what takes into account the planned costs of an investment and the planned
benefits (Samadhiya et al., 2010). From this point of view, economic efficiency is the
relation of the benefit of a system and the necessary input (employees, hardware,
procurement staff, etc.) with all related costs (non-recurring costs, running costs).
As IT-based projects are often not fulfilling their expectations (Trepper, 1999; Al Kilidar
et al., 2005), risks and dynamics should be considered in efficiency analysis. Therefore the
authors propose the use of the NPV.

The NPV represents the basic method to calculate IT-investments. Expenses and
their connection to the investment object, here the procurement of a CP-IMS, are of
importance. Similar to Neef (2001), Das and Buddress (2007), and Arndt and Betz (2004)

Scores per
criteria

Weighting
of criteria

Overall score
Utility analysis

(UA)

Net present value
(NPV)

Most advantageous CP – IMS – offer = NPV × UA ; � = ]0;1[
1–� �

Figure 2.
Elements of the

decision framework
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all costs are divided into non-recurring and current costs. Finally, the NPV provides
the difference of discounted costs for each CP-IMS offer. In order to support the
procurement decision, the framework combines the utility analysis and the NPV.

However, this combination requires additional weighting of both elements with a
weighting factor a. This reflects that decision makers and the departments which
prepare the decision are normally not the same (Bannister and Remenyi, 2000).
The final decision “pro or con” a specific CP-IMS should not be seen as a common sense
as it is always branded by the subjective and qualitative opinion of the decision makers
(Sackstetter and Schottmüller, 2001). “It is this ability to make intuitive leaps which
often distinguishes the great manager from the competent functionary” (Bannister and
Remenyi, 2000). Therefore the last element of the decision framework considers this
“intuitive element” through the weighting factor. This complements the instrument in a
way that practitioners can bring in their strategic procurement perspective with either
a stronger focus on the NPV (and costs) or on the utility analysis (and quality).

4.2 The operationalization of single decision criteria of the utility analysis
For application of the utility analysis, all decision criteria must be operationalized.
The criteria refer either to the CP-IMS quality or its network size. However, the term
quality is dependent on the circumstances where it is used (Garvin, 1984). For this
work, two main quality aspects are separated, system quality and provider quality, and
used for the utility analysis together with network size, (Verville and Halingten, 2002).
Each category is operationalized with several criteria, whereas for each criterion a
distinct measurement and calculation method is set. As identified in the review, system
quality aggregates seven criteria: suitability, interoperability, safety, reliability,
usability, system efficiency, and the geographical extension. Provider quality comprises
eight criteria: market share, turnover, equity ratio, proportion of CP-IMS, industry
experience, reputation, research and development budget, and additionally offered service
support. Network size represents the amount of existing users and suppliers for the
CP-IMS and its prospective future growth. Each criteria is defined in detail and a distinct
measurement formula provides the score, which is later further used in the utility analysis.
As the number of different criteria is too high for detailed presentation, this paper presents
three examples in order to get an impression of their operationalization. All other
measurement approaches are presented in Appendix.

System quality and the criteria reliability. The quality of a system is decisive for the
success of itself (Al-Kilidar et al., 2005). A proper evaluation of system quality is
difficult and is based on the perspective of the user (Samadhiya et al., 2010). System
quality in the meaning of this paper “is the totality of features and characteristics of a
product or a service that bears on its ability to satisfy the given needs” (ANSI/ASQC-A3,
1978). This is similar to the customer-based view (Garvin, 1984). As example for the
operationalization of system quality, the criterion of reliability is chosen. Reliability
describes the stability of a system, more specific, how good a system could fulfill the
needs of a company under different circumstances, how many mistakes are made by
the system and how reliable is it after a breakdown (Behkamal et al., 2009). The proper
operation of the system is an important fact for the decision phase and is very difficult
to measure ex-ante (Das and Buddress, 2007). Therefore the approach to operationalize
reliability (and some other criteria) was to ask the reference companies using a specific
CP-IMS to fill out a reliability questionnaire. Questions about system availability,
downtimes, time-delays, breakdowns, etc. had to be answered on a Likert-scale (0¼ totally
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disagree; 10¼ totally agree). Additionally to that, the reliability should be tested with a
(demo) version/(demo) account. The testers then also had to answer a questionnaire on a
Likert-scale, e.g. if any mistakes occurred or dysfunctions occurred in a test run. Both
aspects are weighted, as identified mistakes in test runs are crucial aspects compared to
the references of other companies. Operationalization of system reliability:

Reliability ¼ 5� 1�Occurred mistakes
Test runðsÞ

� �
þ0:5� Reference reliability score

Provider quality category and the criteria industry experience. As many investments in
IT-based systems are big disappointments (Lavelle, 2002), the system itself is a
complicated and very sensible product, and it is likely not to work properly or efficiently
after a long operational trial period (Schwarze, 1991). That is why it is expedient to not
only look at the system quality but also at the provider quality, who might improve the
system quality over time. In this work eight criteria are subsumed under this category.
As example for the operationalization of provider quality, the criterion of industry
experience is chosen. Mainly because market share, turnover, and equity ratio indicators
which the procuring company itself is able to retrieve the information from provider web
sites or published annual reports. Another criterion, reputation is measured in almost the
same way as reliability – through the questionnaire to reference companies. Therefore we
present here industry experience as an example for the evaluation of the provider quality.

A lack of industry experience of the management of C-articles is a good criterion for the
evaluation of a provider a priori (Das, 2004). Sackstetter and Schottmüller (2003) state that
the first time where an IT-based C-article-management is explicit mentioned in a
meaningful way was in 1997. Due to this, there is only a maximum of industry experience
of not more than 16-20 years that can be expected from themost experienced providers. (Of
course, C-part management exists much longer, but without help of information systems.)
Industry experience is measured by retrieving information about the company’s age,
respectively their time in CP-IMS-business. For practical reasons, the maximum experience
time was set – also for the latter application in the case – to 16 years. The operationalize
industry experience score is calculated through dividing the time in business of the
company firm through the maximum experience time. All scores of the category provider
quality have to be normalized in order to enable aggregation, therefore this score is also
scaled. Operationalize of industry experience:

Industry experience ¼ Time in business ðyearsÞ
Maximum experience ð15 yearsÞ � 10

Network size. The last criteria category for the evaluation of a CP-IMS is the network
size. Many authors do not refer explicitly to this category (Das and Buddress, 2007;
Teltumbde 2000). This might indicate that they include this into their view on the
criteria of market share. However, this would not meet the significance of this category.
Network size cannot be clearly characterized as a part of the provider nor the system
quality, which is why in this work it is in its own category. Most of the companies will
make a decision for a certain system if they are convinced that the system will have a
perspective in the future (Picot et al., 2003). Traditional products and services have an
original benefit for the customer/buyer. An extra benefit can be generated via the
amount of users (network size) (e.g. better service network for a special car brand, if
the amount of customers increases). Network size plays a decisive role for systems like
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CP-IMS (Katz and Shapiro, 1986). There have to be enough users on the demand site to
be attractive to new users.

An important fact in the context of the network size of CP-IMS is, that you cannot
only focus on the amount of existing users but also on the amount of integrated
suppliers, which are or can be integrated in the system. The less suppliers are willing to
offer their products via the CP-IMS of a provider, the less attractive the system is for
the potential customers (Andressen, 2008). There are a lot of methods to measure
network effects, but they are mostly focussed on very complex IT-systems. For
calculation, it is necessary to separate the network size of the using companies, which
have already installed the CP-IMS, and integrated suppliers, which are already working
with the CP-IMS (Hutchinson, 2001). To get a comparison of different systems, an
interval scale was used to measure network size. The several intervals were identified
by the company (Hutchinson, 2001). The provider who fulfills the maximum demand of
the company got ten points whereas companies with less than the maximum demand
got points dependent on the interval they were positioned at. An integration of new
suppliers/users is not to be taken into consideration, because of the measurement of the
integration of endless suppliers. Operationalization of network size:

Network size ¼ Maximum demand of user companies
Maximum pointsþ1 ðhere: 11Þ

5. Case study findings
The presented decision framework and its operationalization has been adapted and
implemented onto a real CP-IMS procurement case. The German case company has
4,000 employees in the prefabricated housing industry and separates its business into
branches: wood products, building components and construction management. The
company intended to outsource its CP-IMS to a service provider (Verville and
Halingten, 2002). C-parts in the company are products with a price below five Euros.
Reasons to choose this company were:

(1) C-parts are of high importance for the prefabricated housing industry.

(2) Hitherto, the procurement of C-parts had significant influence on the procurement
process and organization of the company.

(3) It was the first time for the company to procure a CP-IMS.

(4) The company lacked a decision support instrument to procure such a CP-IMS.

5.1 Measurement of the criteria in practice
In the run up to the use of the decision instrument it was necessary to identify
corresponding providers. Only those providers should be considered which are really
interesting for the case company (Koppelmann, 2004). With help of questionnaires,
20 relevant providers were asked via e-mail to answer different questions in between
12 days. Only six were able to answer the questions in a satisfactory way. In the average
86.64 percent of the questionnaire was filled out. The case company then limited the
providers. At the end of the initial selection process, three systems were interesting for
the case company and the providers were invited to the company to present their
systems. The combination of the questionnaire and the onsite presentation made it
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possible to complete all criteria for the decision instrument. The utility analysis
therefore was scaled in a range of 0-10 points with 0 being the lowest achievement.

Utility analysis on basis of 17 evaluation criteria. Suitability. In the context of this
criterion, it is necessary to specify the term suitability. Suitability describes the features
which the customer is expecting. Kano (1984) separated therefore three different types
of requirements for a customer, must-be, one-dimensional and attractive requirements
(Kano, 1984). For a comparative view of C-parts-management systems only the must-be
and the one-dimensional requirements are meaningful. Because of the very specific
needs of each company, these requirements have to be formulated as the case arises by
the particular company (Schwarze, 1991).

The case company had thirteen performance requirements, which the system should
fulfill. Examples for these requirements were the control of the bills by the system
provider, the real time data exchange with the existing ERP, the integration of new
article in a maximum period of three days and the integration of new product suppliers
which is done by the provider. For each achieved requirement, 0.77 points were given
(¼ 1/13× 10 points).

Interoperability and safety. Interoperability addresses the problem of multiple
hard-/software-interfaces, lacking or different standards and the need for integration
(BME, 2012). Interoperability describes the compatibility with existing systems, e.g.
data bases or ERP-systems, (Behkamal et al., 2009) and is a critical success factor for
the implementation of a CP-IMS. Interoperability prevents media disruptions between
logistical interfaces. It is important that such systems are harmonizing with the
existing systems for finance, controlling and warehouse management in a company
(Nekolar, 2003). Besides, interoperability also addresses the need to integrate with
systems of existing or potential suppliers (Teltumbde, 2000). Sophisticated CP-IMS
then also leverage the value of existing systems, particularly ERP-systems (Piller,
1997). However, the level of interoperability is highly important for safety and security
issues. “Whereas the traditional notion of trust primarily focuses on trust in a trading
partner, trust in e-business also incorporates the notion of trust in the infrastructure
and the underlying control mechanism (technology trust) which deals with transaction
integrity, authentication, confidentially and non-repudiation” (Ratnasingam et al.,
2002). For example, the transmitter of an order via the system has to be the one who
really sent the order (Bogaschewsky and Müller, 2002). In the case, the flow of goods
via the CP-IMS should be completely transferred to the existing ERP. This criterion
was to be fulfilled by each provider. Similar to interoperability all providers could
guarantee a safe data exchange with different technical possibilities.

Reliability and usability. With a new system, the user is confronted with new
demands, informations and strains. Therefore every system should be user friendly
(Shankarnarayanan, 1999). The user-friendliness plays an important role for the
acceptance of new systems in a company. However, many companies claim about
the user-friendliness (Davis et al., 1989; Mertens, 2010). Usability describes the features
of the system, which are demanded by the different users (ISO/IEC 9126, 2001). For the
regarded case, all three provider companies were asked about the reliability and
usability of their system with the help of a questionnaire. Different questions for each
criteria had to be answered on a Likert-scale (0¼ totally disagree; 10¼ totally agree).
Additional to that, the usability was tested by the case company with a demo version.
The employees had to answer on a Likert-scale if the system was very user-friendly
(¼ 10) or very user-unfriendly (¼ 0).
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Efficiency. Efficiency describes the performance of a system in relation to the used
hardware resources in the environment of the company (Behkamal et al., 2009). In the
context of the C-article management, it is necessary to have quick response times,
because of the huge amount of C-article orders. Also the amount of data which can be
operated and the reserve capacity of the system for the growth of a company are
important (Schwarze, 1991). With the help of a system demo version, the case company
could compare the time used in the original system for the procurement of C-parts with
the demo version for identical procurement orders. Combined with the savings for the
process times a score has been calculated, as is shown together with all other
operationalized formula in Appendix.

(Geopraphical) extension. Companies often are interested in ordering and tendering
worldwide (Bogaschewsky and Müller, 2002). With this in mind, the criterion of
geographical extension means, that the system is able to be operated not only in the
headquarters of the case company but also in different regions or countries (e.g.
branches in foreign countries) (Behkamal et al., 2009). The resulting flexible usage of
the system in an international environment is an important point for the acceptance of
the system (Fitzgerald, 1998). Therefore it is important that the system itself can be
adapted to different languages. In the case it was important to consider Eastern Europe
and their personnel, which hardly speak English fluent. The goal of the case company
is to install the system throughout the whole group. Therefore it was necessary to
satisfy special demands for the system language (e.g. German, French, Italian, and
Slovak). In total, ten languages were of importance for the group. For every language
supported by the system, one point was given.

Market share. Market share plays an important role for the evaluation of the
economic strength of a vendor company. Especially new age companies with only a
small market share are expected to be possible takeover candidates of bigger CP-IMS
providers and not reliable on the long run (Sackstetter and Schottmüller, 2001). In the
case, the market share was measured with the help of the estimated market shares of
the provider in percent and was multiplied with 10.

Turnover. Identical to the market share, the turnover of the provider was assessed in
order to get information about the development in the market (Sackstetter and
Schottmüller, 2001). The data regarding growth in the last years were important for
the case company, so they could see if the system has taken its ground in the
market. Growth over 100 percent was scored with 10 points, a decrease was scored with
0 points.

Equity. Potential providers should have a healthy equity ratio. With help of this, the
possibility that the company is acting economical sustainable on the long run is
increased. Also new investments or unforeseen market development (e.g. warranty
cases) can be financed with a financial solid root (Kahraman et al., 2003; Finkel, 1996).
Data for this criterion was collected in the provider questionnaire.

Proportion C-parts-management and industry experience. The amount of employees
in a provider company gives an example how many resources the company has in this
sector (Hutchinson, 2001; Jones et al., 2011). The amount of employees who are focussed
in the maintenance and development of CP-IMS in a company indicates the focus of a
CP-IMS provider and its service potential to the case company. In the case, two
companies were specialized CP-IMS provider (100 percent of employees are concerned
with such a system), while the third firm did not give any information about this
criterion. Also industry experience indicates the CP-IMS provider’s know-how and
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resources. The first time CP-IMS was mentioned in literature was in 1997, that is why a
maximum of 16 years was chosen to measure industry experience (BME, 2012).

Reputation. Ex ante procurement decision, it is interesting to know how reliable a
promising offer really is. The intangible fact “feelings of trust” toward the vendor plays
an important role. Therefore it is helpful to get knowledge of the reputation from other
companies (Ellram, 1990). Reputation of the system provider is the consistent and
reliable performance for a certain period of time (Knemeyer and Murphy, 2005). In the
case, other companies were asked to provide information how reliable the provider was
and if the promised saving potential was achieved (Finkel, 1996). To measure this
criterion a questionnaire was developed. A Likert-scale with seven items was used to
determine the score. It was necessary to identify the right persons in the reference
companies who could provide reliable answers to the questionnaire. To avoid a one
sided opinion from one company, a minimum of three references per CP-IMS provider
where asked to get a reliable score.

R&D. IT-based applications evolve in a fast-paced and changing environment.
Therefore it is necessary, that the systems are adapted to the latest developments in
this sector. This guarantees that the system will be sustainable (Teltumbde, 2000).
Investments in R&D are showing that the provider is willing to develop his system
(Das and Buddress, 2007; Jones et al., 2011). Another important fact is the original
development of a system. Is the provider a pioneer and not only an imitator of another
system, it is a good start for further development and growth (Hutchinson, 2001).The
degree of innovation of a CP-IMS provider is measured. The amount of employees in
the R&D department is defined by the questionnaire which was send to the companies
in the first step.

Service. Information systems are complicated and very sensible products. That is
why it is important to have support from the provider which exceeds the normal
warranty (e.g. free software updates). They must have enough service capacity, to
satisfy the customer’s needs (Schwarze, 1991). Das and Buddress (2007). For the case,
the judgment of the service also was measured with the help of requirements,
established by the company. Service requirements include a 24/7 service contact, free
training videos, and a services response time to system problems within 120 minutes.

Network size. To get a comparison of the different systems, the company used an
interval scale. The several intervals were identified by the company (Hutchinson, 2001).
The provider who fulfills the maximum demand of the company got ten points whereas
companies with less than the maximum demand got points dependent on the interval
they were positioned at. An integration of new suppliers/users is not to be taken into
consideration, because of the measurement of the integration of endless suppliers.

Economic efficiency analysis based on the NPV. The procurement of a CP-IMS poses
several risks for the procuring company, as the buying power might decrease while
prices and process costs might increase. Those risks are taken into consideration by
discounting the expected cash flows with risk-adjusted interest rates. Obviously, it is
essential for this task, that the cost structure is clearly defined for the implementation.
Das and Buddress (2007) divide the costs into implementation costs, integration costs,
maintenance costs, training costs and the anticipated costs on a scale, with the
individualization and the upgrades. The expenses are a combination of the non-recurring
launch, provision costs and the maintenance costs of a system. The implementation of a
new system onlymakes sense, if the expected benefits are larger than the costs. In general,
if the NPV is positive, the possible new system is economically useful for a company.
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Neef (2001) remarks that the NPV should be positive within two years after
implementation and all costs of ownership must be regarded. Formula for calculating the
NPV for a CP-IMS is as follows. Operationalization of NPV to CP-IMS:

Net present value ðCP � IMSÞ

¼ �
X3
n¼3

Invest

þ
Xyears in�service

y¼1

1
ð1þ interest rateÞy

� ordersy � process savingsy �
X3
n¼1

Running costs

 !

For the NPV-calculation expenses and their estimation are very important. Arndt and
Betz (2004) divide these costs into non-recurring costs and current costs. As mentioned
before, it is necessary to confront the costs with the expected benefits. A huge cost
savings potential can be found in the transactional costs for a procurement process in a
company. The saved costs are the result of the savings with the new system compared
to the classical manual procurement process. The benefit is the multiplication of saved
process costs per procurement cycle and the amount of procurement cycles being
done. It is essential that only these costs are taken into consideration, which can be
defined ex-ante. That is why aspects like cheap purchasing prices by grouping
of demands, article quality and article availability are not relevant for the further
proceeding.

Costs were measured and estimated along the procurement process. A simplified
procurement process model should serve as a basis (Vömel, 2009). It consists of the
following steps: request, quotation processing (quotation analysis and quotation
comparison), negotiation procedure, decision to order, order, order confirmation,
delivery and control. With this process in mind, current expenses without and future
costs with the use of a CP-IMS can be compared. The monetary value for each process
step is compared with the calculated value for the new C-article management.
The difference is then the benefit of the system for each task. The providers had to
estimate the savings for each procurement process for the case company. The alternative
market interest rate was 5.50 percent. Finally, the estimated savings of the providers
were reduced to 30 percent to face the risk in the promises of the providers. Also
alternative risk scenarios were generated. In principle, the case company wanted to
assess the systems very conservatively to reduce the financial risk of a poor system
integration. The observation period for the NPV was two years, based on Neef (2001).
With the help of the presentations, the running costs and the investment costs could be
estimated.

Selection of most advantageous CP-IMS. Without acceptance and involvement of the
employees, it is difficult to introduce a new system (Finkel, 1996). For this reason,
the involved departments and their key members were asked to fill out a form at the
case company, where they had to order the different criteria from the decision
instrument. The most important criteria was ranked at number one and the most
unimportant was ranked at 17. With this help method for the Borda Count, the different
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emphases of the criteria were part of the result. In summary, 20 persons from the
department’s management, procurement, IT, controlling and accounts, warehouse and
production were asked, whereas the department leaders and management got more
influence than normal store personnel.

With the help of the above shown criteria, the company could fill out the decision-
support instrument with all sub-criteria (see Table II). At the end of the selection
phase, it was necessary to adopt a decision on the basis of the NPV and the economic
utility analysis. This decision was made by the management and the purchasing
manager. They did not rely on the basis of an overall score of “Z” which tried to
combine both facts. The company separated both values and decided to implement
system Golf, because of the NPV and the overall score Pn, in which system Golf
dominated the other systems. Also an alternative way via Z, (α¼ 0.6, domination of
the NPV) would have come to this result. So both decisions would have come to the
same conclusion, which underlines the practical feasibility of the instrument in
the company.

5.2 Findings and discussion
By analyzing eight contributions on CP-IMS evaluation and by applying and
operationalizing these in an in-deep case study, this study could derive several
implications that both complement and extend existing research on CP-IMS-procurement.

Research implications can be separated in three parts. First, this study identified 20
different criteria for evaluating a CP-IMS. This consolidates the findings of eight
different contributions, of which each addresses only some criteria. Second, all criteria
have been integrated into a decision framework based on a utility analysis and a NPV
analysis of CP-IMS. Third, each criteria and the overarching calculation of weights and
scoring points has been operationalized and applied to a case company.

While there is an increasing knowledge base on procurement of software and
enterprise application systems (e.g. Sen et al., 2009; Abdelilah and Mohammed, 2013),
there are only few contributions focussing on the procurement situation for a CP-IMS.
This paper intended to focus on CP-IMS, that is why the basis of this contribution is
narrow and integrates relatively old contributions (e.g. Schwarze, 1991) or specific
(German) book publications on CP-IMS (e.g. Sackstetter and Schottmüller, 2001). It is
highly likely, that findings from studies analyzing software procurement or EA
systems more general could be used to refine the decision criteria of this work. Not
every evaluation criteria found in the reviewed literature plays really a significant role
in the case, e.g. the criteria (geographical) extension.

Nevertheless, this paper achieved to integrate the findings of eight focus
contributions on CP-IMS into one model and proved its applicability in the case
company. The analysis of the decision criteria and their operationalization in a case
study are seen as very important outcomes of this work. They revealed managerial
implications, as the applied support framework has created transparency for the
involved procurement decision makers and provided a procedure and measurement
instrument for evaluating CP-IMS in practice. The higher level of decision transparency
is not only relevant for the case company, but could also be transferred to other
CP-IMS-procurement situations. One important lessons learned is that the procurement
decision for a CP-IMS is highly linked to the supply chain management perspective.
Wrong or misguided choice for a specific CP-IMS might exclude high-value sources/

391

Inventory
management
system for

C-parts

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
1:

03
 1

0 
N

ov
em

be
r 

20
16

 (
PT

)



V
al
ua
tio

n
ca
te
go
ry

V
al
ua
tio

n
cr
ite
ri
on

E
m
ph

as
is

Sy
st
em

Fo
xt
ro
tt

Sy
st
em

G
ol
f

Sy
st
em

Ch
ar
ly

U
til
ity

an
al
ys
is

Sy
st
em

qu
al
ity

G
sy
s
¼
62
.2
3%

P F
g i
×
P F

P G
g i
×
P G

P C
g i
×
P C

Su
ita

bi
lit
y

10
.4
1%

4.
6

0.
48

8.
5

0.
88

7.
7

0.
80

In
te
ro
pe
ra
bi
lit
y

9.
21
%

10
0.
92

10
0.
92

10
0.
92

Sa
fe
ty

8.
52
%

10
0.
85

10
0.
85

10
0.
85

R
el
ia
bi
lit
y

10
.1
9%

8
0.
82

8.
9

0.
91

8.
7

0.
89

U
sa
bi
lit
y

9.
98
%

6.
4

0.
64

7.
8

0.
78

5.
8

0.
58

E
ff
ic
ie
nc
y

9.
09
%

3
0.
28

6.
4

0.
58

5.
9

0.
53

G
eo
gr
ap
hi
ca
le
xt
en
si
on

4.
83
%

5
0.
24

2
0.
10

10
0.
48

Pr
ov
id
er

qu
al
ity

G
A
n
b
¼
29
.8
8%

M
ar
ke
t
sh
ar
e

1.
76
%

4
0.
07

0.
3

0.
01

0.
5

0.
01

T
ur
no
ve
r

1.
19
%

3
0.
04

3.
5

0.
04

10
0.
12

E
qu

ity
ra
tio

1.
51
%

4.
1

0.
06

10
0.
15

3
0.
05

Pr
op
or
tio

n
C-
pa
rt
s-
m
an
ag
em

en
t

2.
71
%

0
0.
00

10
0.
27

10
0.
27

In
du

st
ry

ex
pe
ri
en
ce

4.
67
%

10
0.
47

8
0.
37

6
0.
28

R
ep
ut
at
io
n

4.
90
%

6.
9

0.
34

8.
.6

0.
42

7.
7

0.
38

R
&
D

5.
98
%

1.
3

0.
07

10
0.
60

2
0.
12

Se
rv
ic
e
le
ve
l

7.
15
%

5
0.
36

10
0.
72

7.
5

0.
54

N
et
w
or
k
si
ze

G
N
G
¼
7.
89

U
se
r
si
te

2.
95
%

10
0.
30

0
0.
00

10
0.
30

Su
pp

lie
r
si
te

4.
94
%

0
0.
00

2
0.
10

10
0.
49

O
ve
ra
ll
sc
or
e
P N

81
.3

5.
92

11
3.
9

7.
69

10
4.
8

7.
60

N
et

pr
es
en
t
va
lu
e

N
PV

(b
as
ic
ex
pe
ct
at
io
ns
)

−
15
,9
23
.4
7
€

18
1,
87
4.
17

€
12
2,
14
4.
66

€

M
os
t
ad
va
nt
ag
eo
us

of
fe
r

Z
¼

N
P
V

1�
a
�

P
N a

�
� =10

:0
00

α
¼
0.
6

−
39
.2
8

58
2.
76

38
6.
79

Table II.
Decision-support
instrument fort the
case company

392

JEIM
28,3

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
1:

03
 1

0 
N

ov
em

be
r 

20
16

 (
PT

)



suppliers for required C-parts. This is why this work explicitly includes “network size”
as one important decision criteria.

Other managerial implications are that different stakeholders should be involved
into the decision process but with a regulation of their influence on the final
procurement decision. The proposed decision framework is able to differentiate criteria
weights and stakeholder weights. Each criteria got a weight which was calculated on
the basis of a survey (Bordacount) method and the responses of involved stakeholders
(departments, e.g. management, procurement, IT, controlling and accounts, warehouse
and production). However, it was possible to emphasize responses of different stakeholder
groups. The differentiation of rankings by departments provides one possibility to
emphasize some specific perspectives, respectively to limit the influence of another
stakeholder. Of course the influence of each stakeholder group should be set ex ante the
evaluation of criteria weights to prohibit bias.

Overall, the effort to measure preferences of each stakeholder group, to assess their
expectations and performance estimation for each regarded CP-IMS is considerably
high. This poses the question of decision process economy and practicability. Also in
the regarded case some involved employees acted quite reluctant and skeptical at the
beginning. Even the management was not always convinced by the applied methodology.
It is an important managerial implication that on the one hand involved departments were
convinced by a strict and transparent methodology to measure and assess weights and
scores. On the other hand, management appreciated that the proposed framework
integrates the utility analysis and the NPV by using a factor a. The calculation of the final
result with different values for a provided a sensitivity analysis for the management and
showed the robustness of the framework, respectively, of its recommendation for a “most
advantageous CP-IMS offer.” Decision makers are able to challenge the result by adapting
and comparing different results of the framework for alternative α values. This supports
not only formal but also intuitive management decision making.

6. Conclusion
The research objectives of this paper were to explore the problem of CP-IMS selection.
As a result, this work developed a support framework for evaluating CP-IMS, which is
exemplified through an in-depth case study. The CP-IMS problem is conceptualized
using a supply chain framework, whereby the high importance of information for
C-parts management is elaborated. Furthermore criteria for the procurement decision of
a CP-IMS are derived from a literature review. The concept uses on the one hand
monetary information (NPV) and qualitative information (utility analysis). This approach
had been applied to a case study and addresses the challenge to incorporate analytical
and intuitive information from multiple stakeholders into one supplier selection model.

Referring to the findings, the model could provide a clear indication for the CP-IMS
choice in the case and proved its usefulness. Also, the model can be easily adapted to
other situations, as the implementation of a CP-IMS is not part of the daily business of a
company and there is often not enough time and resources for a structured preparation.
The content of the proposed model (utility analysis, NPV) regards enough different
criteria on the other hand practicability issues are regarded (Beer, 2007). Of course it is
difficult to develop an instrument which can be used in general. The variety of
company environments and specifics underlines this fact (Stefanou, 2001). If necessary,
the developed model was designed in a very general way and therefore eases adaptation.
In this form it is a first step to bridge the gap between conceptual constructs and
operationalized evaluation criteria of CP-IMS.
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Nevertheless, there are also limitations of the study. First of all, the literature basis
of only eight papers is a clear limitation. Even if this paper applied a narrow focus only
on CP-IMS and provided a first basis for further research on the topic, a broader literature
base would leverage the impact of the theoretical andmanagerial implications. The same is
for the case study approach, which provided a lot of insights and allowed to operationalize
each decision criteria. Nevertheless, a broader data base is appreciated. Another limitation
is, that the decision concept focusses on ex-ante criteria only. Especially soft skill criteria,
e.g. ex post satisfaction with support services, friendliness of provider personnel, etc., were
not considered, because of their measurement difficulties.

Further research might address these limitations and conduct a literature review
researching the broader topic of software procurement and procurement information
systems. Also it is recommended to explore (single) decision criteria by applying them
to other cases in order to broaden the empirical basis. Another starting point for further
research could be the comparison of decision criteria for a CP-IMS with criteria for other
IT (e.g. application or cloud software). Finally, an interesting topic would be to analyze
the satisfaction of companies using this framework for CP-IMS procurement decisions.
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Appendix. Operationalization of evaluation criteria

Suitability ¼
P

System capabilityP
Company requirements

� 10

Reliability ¼ 5� 1�Occurred mistakes
Test run sð Þ

� �
þ0:5� Ref erence reliability score

Usability ¼ 0:5�
P

Test � score ðby internal personnelÞP
Numberof tests

þ0:5

� evaluation score by ref erence companies

Ef f iciency ¼ 0:75� Savings in process time percentð Þ � 10þ0:25

� ð1�|average procurement time with CP � IMS
Status quo procurement time

� 10

Geographical extension ¼ Supported languages of thesystem
Required languages

� 10

Market share ¼ Estimated market share of the provider in percentð Þ � 10

Turnover ¼ Estimated growth rate in CP � IMS branch f or last three years ðin percentÞ

Equity ¼ Equity ration of the provider
Total capital of the provider

� 10

Proportion C � Parts ¼ Number of employees in CP � IMS
Total number of provider employees

� 10

Industry experience ¼ Time in business ðyearsÞ
Maximum experience ð15 yearsÞ � 10

Reputation ¼
P

Reputation score ðf rom questionnaireÞ
Number of received answers=questionnaires

Research & Development ¼ Number of employees in R&D
Number of employees in CP � IMS

� 10

Service level ¼POf f ered servicesP
Required services

User size ¼ Maximum demand of user companies
Maximum pointsþ1 ðhere 11Þ

Supplier size ¼ Maximum demand of user companies
Maximum pointsþ1 ðhere 11Þ
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