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Abstract: The management of buyer-supplier relations is a major topic for many enter-
prises today. Modern Information and Communication Technologies (ICT)
offer interesting perspectives on opportunities and implementation approaches.
Today, logistics and procurement departments of numerous enterprises are
evaluating the possibilities and opportunities of new ICT solutions and
especially of internet-based electronic procurement solutions for the optimisa-
tion and re-engineering of their buyer-supplier relationships. Due to the highly
innovative character of the new ICT solutions and the scarcely available
operational examples in the industry, only little guidance exists to support
responsible managers during the evaluation, planning and designing of
internet-based electronic procurement solutions. This paper describes a frame-
work for the strategic evaluation and planning of the deployment of internet-
based procurement solutions for direct materials. The presented approach
supports enterprises in the analysis of procurement objects and procurement
structuring, in the definition and management of buyer-supplier-relationships,
in the requirements analysis of ICT solutions as well as the assessment of the
potential to support procurement with innovative ICT and internet-based
electronic procurement solutions.
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1. INTRODUCTION

One of the most significant trends influencing the strategic procurement
today is the increased usage of Information- and Communication Technolo-
gies (ICT). Since some time now ICT have had a major impact on the design
of business processes. The software applications focused initially on internal
business processes. With Electronic Data Interchange (EDI), Supply Chain
Management (SCM)-applications and electronic business (e-business)
solutions the focus shifted to trans-company approaches. For Small and
Medium-sized Enterprises (SME) e-business applications provide good
access opportunities to SCM concepts [1]. Internet-based electronic procure-
ment solutions have claimed an especially important role in the e-business
and SCM environment [2, 3].

Following Arnold’s definition of procurement [4], internet-based
electronic procurement can be understood as electronic support, based on
Internet standards, of company and/or market activities that aim to procure
objects that the company requires but does not produce itself. Electronic
procurement provides support for strategic and operational procurement pro-
cesses and is able to adapt to the trans-corporate context and design aspects
of the supplier-side of the value chain.

2. A PROCUREMENT PLANNING FRAMEWORK

There is a lack of research in the field of internet-based electronic pro-
curement of direct materials and limited experience when it comes to usage
of such applications [5, 6, 7]. Therefore, enterprises are challenged when
taking strategic decisions on implementation and usage of internet-based
procurement solutions. The planning framework presented below structures
procurement objects and groups and thereby provides support in planning
and evaluation of procurement solutions.

In the literature there are plenty of suggestions for the support of stra-
tegic decisions. In the procurement theory and practice the portfolio
approach has proved useful [7, 8, 9].

In preparation for the implementation of internet-based electronic pro-
curement solutions in the industry, important questions must be answered in
terms of procurement objects and sources in the Value Chain. An instrument
for analysis and structuring of procurement objects and groups is the analysis
framework described below, figure 1 [10, 11]. It is used in the evaluation
and planning of electronic procurement solutions aiming to create a
differentiated view on buyer-supplier solutions.
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Figure 1. Analysis Framework for the procurement

The dimension Internal Impact is a crucial parameter in shaping the pro-
curement relationships and processes and is quantified according to ABC-
analysis with purchasing volume per procurement object/group and qualitati-
vely assessed through expert-groups. Qualitative and quantitative criteria in
the assessment of the internal impact are e.g. price of procurement object,
costs of the purchase of the procurement object in a defined time period
(volume), impact on quality, functionality and image of the end product or
possible penalties caused by the procurement object.

The Supply Risk can be interpreted as the technical and logistical com-
plexity and the resulting insecurity of the procurement market. Should the
procurement object be easily reachable on the market, it is labeled with low
supply risk. Criteria used to assess the supply risk are e.g. number of poten-
tial suppliers, level and sophistication of supplier-buyer-cooperation ne-
cessary, level of standardization, technical complexity, competition situation
of suppliers and the existence of substitution products.

The demand frequency shows the demand structure of the procurement
object from the internal standpoint. The objective of this dimension is to
assess the ability to make exact prognoses of demand. The XYZ-analysis is
useful in the assessment of this dimension. For objects with a continuous
demand a prognosis level of 90-95% each week is expected [11, 14].

Even though objective and quantifiable criteria are used in single di-
mensions of the analysis framework it should be noted that the overall
assessment is strongly dependent of enterprise specific and partly subjective
criteria. This should not be considered something negative [8]. The presen-
ted planning framework (see figure 1) provides a grouping of the procure-
ment objects/groups and assigns them to their respective procurement re-
ference relationships (PRR) (characteristic buyer-supplier-relationships).
These should be understood as procurement design guidelines which aim to
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support optimised concepts. The design possibilities are vast and include or-
ganisational as well as information technical aspects [13, 15].

The positioning of procurement objects and procurement groups in the
analysis framework as well as the design of procurement reference relation-
ships should be managed in the context of commodity management, i.e. in
cross-organisational teams with representation from logistics, production, re-
search and development, construction, quality and strategic as well as opera-
tional procurement. Figure 2 presents five characteristic procurement refe-
rence relationships which have been identified in the machine and plant in-
dustry.
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Figure 2. Analysis framework for structuring procurement items and strategic
procurement units and characteristic procurement reference relationships

The identified procurement reference relationships are: Partnership (I),
Supply-dominated (II), Buyer-dominated (III), Market-oriented (IV) and
Usage-driven (V). In most enterprises only a sub-set of the procurement re-
ference relationships are relevant {12, 16]. The design of procurement refe-
rence relationships is influenced by market strength of suppliers and buyers
and should be assessed with respect to the cooperation willingness and
ability of the suppliers within the enterprise-specific context of the enterprise.

Demand frequency
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3. SUPPORT AND DESIGN POTENTIAL THROUGH
ELECTRONIC PROCUREMENT SOLUTIONS

Even considered the wide spectrum of support potential offered by inter-
net-based electronic procurement solutions, not all strategic and operative
procurement processes can be supported. In strategic procurement for
example the potential is focused on the phases of procurement market
research, supplier choice and contracting.

Table 1 presents procurement process phases and the corresponding
support potential with examples. The internet-based electronic procurement
solutions are structured according to their institutional ownership of the soft-
ware solution [2]: Sell-side solutions, Buy-side solutions, neutral electronic
marketplaces and buyer-supplier direct connections.

Table 1. Procurement process phases in the strategic procurement and support potential by
internet-based electronic procurement solutions / Examples

Type of solution Examples PRR

Sell-Side " Product catalogue -V
= Solutions * Product specification and configuration
° Classic buy- * Supplier and product search in catalogue V.V
3 Buv-sid side solution {restricted choice of products) '
H uy-side Buyer- = Offer submissions (passive supplier search) /
= Solutions controlled Call for tenders ® PP ) HIE{IV-V)
] Electronic
H Marketplaces
E * Product catalogue [B%
- = Supplier catalogue
S Neutral * Register / Databases .
5 Electronic = Offer submissions (passive supplier search) /
§ Marketplaces Call for tenders
a * Bulletin Board Services / News groups / Dis-

cussion services
Search services / Information brokers

Sell-Side ® Product catalogue [RY
Solutions = Product specification and configuration
3 Classic buy- " Supplier choice from catalogue (restricted V.V
E . side solutions number of suppliers) !
s | Buyside Buyer- * Offer submissions / Call for tenders L1, 1V,
8 on controlled = Auctions v, (Il
B Electronic
s Marketplaces
n Neutral = Offer submissions / Call for tenders 1,1, IV,
Electronic » Auctions ,
Marketplaces
Sell-Side = Auctions -
o Solutions = Contract preparations
£ Buy-Side cal:yg—"réd * Auctions 10, 1V,
Q -l 4 i1 v, (I
8 Solutions Electronic * Contract preparations (11
‘g‘ Marketplaces
(5] Neutral = Auctions 1, L, 1V,
Electronic » i V, (Il
Marketplaces Contract preparations

(): limited suitability
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The preference of the internet-based electronic procurement solution is to
be decided by cross-organisational teams in enterprise-specific context.
Below internet-based electronic procurement solutions are discussed in
terms of support potential in strategic procurement and their respective fit in
specific PRRs (see figure 2).

In the market research phase there are several opportunities for procure-
ment support through sell-side (e.g. product catalogues, company informa-
tion, product specifications and configuration) and neutral electronic market-
places. (e.g. Global Sources, Thomas Register) [17, 18, 19]. Classic buy-side
solutions provide search opportunities for procurement objects and procure-
ment sources in tailored catalogues [20]. The demand owner within the
enterprise is supported in the market research. However, since there is a
limited access to the tailored procurement catalogues, and the content is
centrally regulated, there will only be a limited possibility for researching
new suppliers. Hence, the predefined supplier pool will not be extended.
Classic buy-side solutions are well suited for general support of procurement
in usage-driven procurement reference relationships [18, 20] as well as for
specified procurement objects in market-oriented procurement reference
relationships [6, 18] as defined in the planning framework. An opportunity
for passive supplier search is provided by call for tenders / offer submissions
of the demand on buyer-controlled electronic marketplaces or procurement
web site of the buying enterprise [21]. This type of procurement market re-
search can be used by all types of procurement reference relationships.
However, when it comes to strongly standardised procurement objects (e.g.
attached to market-oriented or usage-driven PRR), a more active market
research is recommended.

In the supplier choice phase, the procurement is supported by sell-side
and buy-side solutions in addition to neutral electronic marketplaces.
Whereas sell-side solutions and classic buy-side solutions provide informa-
tion through product and supplier catalogues, call for tenders and auctions
are placed on buyer-controlled and neutral electronic marketplaces. These
solutions are generally well suited for all types of procurement reference
relationships. However, for supplier-dominated procurement reference rela-
tionships, market position of suppliers could limit the motivation to respond
to call for tenders and auctions [18]. Therefore the deployment of such solu-
tions seems only interesting if among suppliers there are so-called “price
breakers” willing to compete on the basis of price. The decision must be
based on the specific characteristics of the situation; generally it has to be
assumed that the involvement of a “price breaker” especially in conservative
markets will be challenging. The contracting phase is directly attached to
and defined by the auction. Further on the possibility of contractual pre-



A Planning Framework for the Deployment of Innovative Information and 207
Communication Technologies in Procurement

parations like general terms and conditions or shipping and handling instruc-
tions are relevant.

4. CONCLUSION

Until now the deployment of ICT to support direct materials’ procure-
ment (e.g. classic EDI) was mainly performed at large enterprises and net-
works stable over a long time due to high initial investments in terms of or-
ganisation and technology. With internet-based electronic procurement solu-
tions a wide variety of opportunities emerge which also SMEs can benefit
from. The economic impact and industrial importance of internet-based pro-
curement solutions is therefore expected to continue its growth.

Our research indicates that enterprises currently are seriously challenged
by planning, design and deployment of internet-based electronic procure-
ment solutions. Design concepts for integration of internet-technologies in
the procurement are therefore crucial. With this background, an analysis-
and design framework for the procurement of direct materials was developed
and the support potential through internet-based electronic procurement so-
lutions showed. The analysis framework is used for procurement objects and
procurement groups analysis. In our research, based on proven procurement
strategies in the machine and plant industry five characteristic procurement
reference relationships were identified. The presented procurement reference
relationships serve as test of support potential in the procurement as well as
development of ideal concepts. Underlined by examples from the strategic
procurement we show in which procurement process phase innovative ICT
and internet-based electronic procurement solutions provide support. We
also show in which procurement reference relationships this type of support
appears in terms of a differentiated view on ICT. For the procurement the
planning framework provides a navigation help in the integration of organi-
sation and information technology and enables the strategic evaluation of the
deployment of internet-based procurement solutions.
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