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1 Introduction

The modern economical environment has been gaisimgeping complexity and
competition. Organizations from all market segmemts facing continuous changes in
their marketplaces due to the entrance of new ctotopeand the growing access to
market information.

The globalization process and the use of innovatM@munication meanings have
made companies rethink the way they do business.néw developments in business
have created a new world in which traditional mamagnt practices are no longer
applicable and information has become crucial @npanies to succeed.

Therefore, the application of information techngldg support business processes
and to facilitate the management of companies’ lsuppain has turn out to be an
essential element of modern management practices.

In order to cope with this new business scenadmpmanies are forced to invest great
sums of capital to improve their communication temlbgy infrastructure and to be
ahead on this market trend.

Indeed, with the increase of importance of the lpasing department and the boost
in interest for supplier relationship managemeiicpces, organizations are seeking to
manage and integrate their inter-organizationainass processes by means of applying
supplier relationship management solutions.

Supplier relationship management is the part ofstiygply chain management which
deals with all aspects of the business relationdhepveen companies and their
suppliers.

It is a broad concept and describes the businasstgtes and processes required by
companies to communicate and execute commerciasaciions with their suppliers,
while providing methods, processes and tools topsupthe different phases of a
supplier relationship [EyKMO02, 66-76].

It is notorious that the deployment of supplierateinship management (SRM)
solutions has become a key element of the modesiméss strategy and the transfer of
electronic information between commercial partne@solutely needful.

Diverse market studies have shown that SRM solsti@ve been for a relative long
time implemented in organizations, and it is peregiby most enterprises’ managers as
a critical success-factor for company’s competit@dvantage [Gart04], [Bart05],
[Aberd06].




In view of SRM’s acknowledge importance to orgati@as strategy, it is
continuously required the further development @ technology as well as the analysis
of its deployment in companies.

Nonetheless, the available literature on this tojsicus, in most cases, on the
management aspect of this technology, leaving #uhnical development of those
solutions to software provides, which seldom applgystematic research approach
toward this subject.

For this reason a systematic research dealing walithaspects of this subject,
organizational as well as technological, is stilssing. Therefore, due to the lack of a
bigger picture concerning this issue key aspe&dagotten or neglected.

This statement is especially true in the fieldrafirect material supplier relationship
management practices and solutions, in which baesgarch has been carried out and
relative few software vendors are active.

In this specific area, the electronic catalogudesyshas been successfully applied
along the years to manage the exchange of electiaiormation between organizations
and their business partners [Gran99], [PWCO02], 0BC

When we look at the B2B e-Commerce literature arattre, it can be seen that
electronic catalogue has gained an important placeghe SRM environment. e-
Catalogue is defined by Segev as electronic reptasens of information about the
products and/or services of an organization [SeVWWB95

In other words, electronic catalogue is the toohiol enables buyers to view
electronically and interact automatically with theuppliers’ product information,
simplifying for those buyers the search, managepeiuation and acquisition of this
data.

As it can be noted by the description above, congsaman profit from the
deployment of e-catalogue solutions in two main svagducing the material costs
and/or streamlining the requisition process.

Nevertheless, due to the dynamic characteristic tlod actual economical
environment, the scope of e-catalogue that was gescribed above is no longer
appropriate to deal with the new business challenge

Nowadays, e-catalogue vendors and researcherhallenged to increase the range
of functionalities and advantages that these sysi@movide to companies beyond their
actual borders, i.e. exchange of electronic prodofdrmation and their respective

search inside a database.




In this work, the focus of the analysis is on thisimation technology aspect of the
supplier relationship management, which embracegldhv of information between the
purchase function, their internal customers angbksens.

Here are included transaction systems such asra@bectsourcing, electronic
procurement, supplier enablement and the contenageamnent infrastructure as well as
the analytical solutions, which in combination d¢esa an information system
environment to support the source-to-order prooégwdirect goods and services.

The research contributes with the existing litematby investigating the current
German supplier relationship management practigstive focus on the management
of the indirect material purchasing process in siress information perspective.

According to these findings, the study designs r@ormation system framework
concept based on the electronic catalogue techyoiong which new relevant
functionalities have been incorporated into theenirsystem architecture.

The developed SRM solution concept should be ablebé implemented in
company’s practical purchase activities, increasiom one side the current application
area of the available e-catalogue solutions, amm frthe other side, providing
companies with an innovative and competitive framewto manage their indirect
material management processes.

The concept implementation is though not in thepscof the research. By way of
innovative approach of the study, it is expecteat the knowledge gained from the
empirical survey provides the research with thaiiregl subsides to develop a concept
that corresponds with the organization’s businesgiirements and the technological
pretensions of SRM system developers.

The fundamentals to the concept design are origghiom the literature review, the
empirical study as well as the research projectnt€at Supply Chain Management”,
which had as the main goal the analysis of exisstandards for the exchange of
business data between enterprises as well asdpegsentation and harmonization with
the aim of enabling the exchange of content ined#fit market sectors, countries and
languages.

Due to the dual objective of the research, the wak been divided into two main
parts: The empirical study and the e-Catalogued&M framework, see figure 1.1

for more detail about the research structure.
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Figure 1.1 The Research Structure

First of all, the study undertakes an empiricadesrch among large German
organizations with the goal of defining the stat¢he-art of the supplier relationship
management solutions as well as to elucidate patetnends in the indirect good

purchasing area.
The main research questions of the study can heedies follows:

e Usage of supplier relationship management solutions
* Main benefits, obstacles and key-drivers of SRMypas;
* Extension of SRM projects;

* Methods and systems implementation.

Besides the analysis of general supplier relatipgnshanagement practices, the
empirical research has focused on issues concethmgapplication of e-catalogue

platforms in company’s purchasing process.




Therefore, the research has been concerned als alkaining crucial information
in relation to this solution with the purpose ofeating a concept, which can be
deployed to expand the capacity of those systenesrtramunicate with other solutions
and to manage a wider scope of functions withingamy’s supply chain.

The main research questions in this area have die®ied into:

e Usage of e-Catalogue systems;
» e-Catalogue management;

* Integration issues;

* Technical developments;

» e-Catalogue Standards.

In the second part of the work, the author hasgdesi three new features to be
integrated into the e-catalogue platform, i.e. @ntata management, business
intelligence and the e-Sourcing tool, as well asdbncept of a specialized e-catalogue
supplier portal to facilitate the communicationve¢n the involved business partners.

Hence, the concept design for the e-catalogue baBadd solution applied a mix of
general supplier relationship management conceptshaw specific concepts designed
specifically to the proposed framework.

The design description starts in chapter fivehwite design of a central data
management solution. The chapter portrays the alemraster data management
module, including its architecture, data model,adanrichment and classification
processes, while it introduces a data quality mament approach with the purpose of
illustrating the managerial procedures necessargurantee a high data quality in
companies.

In chapter six, the spend intelligence tool isadticed, applying therefore a general
business intelligence concept to design a speedlimdirect material business
intelligence environment, including but not limited its ETL process, data model
construction and its logical and reporting design.

Chapter seven looks at the indirect goods sourtingtionality that is provided by
the framework. The main focus of this chapter esdkcatalogue based sourcing features
and the ideal sourcing process designed to sugporérs during their negotiation
activities with their actual and potential sup@ier

In chapter eight, the supplier portal concept usedfacilitate the electronic

communication between two or more business partisedescribed. The proposed




portal intends to create a devoted environment hirchvindirect product and supplier
information can be exchanged and the above memntifraenework can be accessed,
increasing the interoperability of the diverse SRiddules available in the framework.
Finally, in the end of the work it is provided aoshdiscussion concerning the
research results and the framework proposed, imgutie potential enhancements and
limitations of the e-Catalogue based SRM concepigtieas well as a discussion about

further research in the area.




2 Literature Review

The literature review discusses concepts and tbedrom different study areas, e.g.
business administration, economics, informaticsppu chain management, etc.
Nonetheless, this chapter intends to provide justuperficial background of these
research fields without getting involved in an exdtave discussion of each of these
topics.

The theoretical analysis is crucial to give thehautthe information necessary to
develop and carry out the empirical research, atsame time that it provides readers
with the background required to understand therdmritons of the study.

In this chapter, it is discussed the influence lué tecent changes in corporate
strategy on the buyer-supplier relationship themmg their impact on the procurement
function (section 2.1).

With this review, the basic conditions are providedescribe the late information
technology developments with the focus on the weteld applications that support the
purchase processes in companies (section 2.2 apd 2.

In a next step, the author draws some market treadispting therefore a practical
approach through the analysis of numerous markstarehes of different research
institutes and authors (section 2.4), which wilhsttute the basis for the empirical

study construction.

2.1 Corporate Strategy

Organizations are facing an era of enormous comgetand extraordinary market

changes. The later innovations in the informatienhhology, e.g. internet, mobile

services, etc., and the globalization process lwgated a business environment in
which companies have to continuously improve tmeanagerial processes and their
technical infrastructure to keep competitive in tharketplace.

This new business environment and the trade lilzet&dn are changing the
competition behavior in most economical sectorsesehchanges are leading to a
revolution in business strategy that has been sigddy several strategic researchers
[HmPc94].

This business revolution can be partially explaibgdhe challenges that companies
are encountering during the last decades, i.e.spreson costs and prices, shorter
product lifecycle, reduction of the supplier-bakgher customization, innovation and

market fragmentation.




Organizations had to rethink their way of doing ibass, based solely on their
internal resources toward a more dynamic stratégnefiting from their internal
improved operations and closer relations with thesiness partners to overcome those
challenges.

In resume, as Ohmae (1994) has foreseen, the iafammsystem technology is
making conventional borders obsolete. Not only leetwv countries, but especially

between enterprises, creating a “global village”.

2.1.1 Supply Chain Management
This phenomenon has created a new economical envaot in which organizations

compete in the market no longer as a single legtlye but as supply chains [Chrs97,
204], and information has become the most valuab$et for companies, which has to
be managed and distributed to their “stakeholders” investors, suppliers, customers,
employees, government, with the intention of mamggtheir business relations
efficiently and compete in the global market.

Therefore, the application of information techngl@nd the formation of electronic
networks have become an important part of corpaatdegy. This statement is also
true in the management of organization’s value rghaihich consists the range of
processes that a product or service must undeogo faw material to the end consumer
[Port85].

These new market forces have demanded organizati@mcentrate their efforts on
few core activities, in which they can attain angtain a long-term competitive
advantage. All other activities which companies amable to achieve a distinctive
performance should be outsourced [Quin92].

The concentration strategy on few core competenewbesch has been adopted by
many leading organizations, has leaded the evoluifocompany’s purchase function
from an administrative and short-term driving jaba strategic department in which
companies found numerous possibilities to improveeirt long-term business
performance [AnKa98].

Analyzing the cost structure of an organizatiorhetomes clear the importance of
procurement to company’s performance. Spending atemals and services in an
organization may report for between 30 to 75% o tbtal costs. Storage and
distribution costs may account for further 10 t8@0f the total costs, while stocks can
account for between 30 to 50% of the total investn@uay06]. This shows the

potential impact of the procurement function onts@nd profits of an organization.




Consequently, supply chain management and puradpagiarformance are
increasingly recognized as an important determidrd firm’s competitiveness. The
term “supply chain management” has its originshi@ ¢arly eighties, when Oliver and
Weber[Harl96, 63-80] argued about the potential bendfitantegrating the diverse
business functions of an organization, e.g. prouerd, manufacturing, logistic and
sales.

Since then, supply chain management is a hot topgompany'’s strategy and in the
scientific community. However, there is little castency in the definition of this term
in the literature.

This work applies the supply chain management dfim provided by the global
supply chain forum, which says that “supply cha@nagement is the integration of key
business processes from end user through origunapliers that provides products,
services, and information that add value for cust@mand other stakeholders”
[LaCP98, 1].

These business processes can be grouped in: Custelagonship management,
customer service management, demand managemeat, fatlment, manufacturing
flow management, procurement, product development eommercialization, and
returns [Quay06]. According to this approach sugplrelationship management
constitutes an essential part of the procuremdiities in companies’ supply chain.

The objective of the above listed processes isrtwige organizations with high-
quality information on the right time in order tmprove their process’s performance
and enable suppliers to provide an uninterruptedl @ecisely timed flow of products

and services.

2.1.2 Buyer/Supplier Relationship Theory

The customer/supplier relationship is an essepaal of corporate strategy, which has
been gaining an increasing attention from managemesearches because of its
potential to influence decisively companies’ finethcesults.

The literature on buyer-supplier relationships usedfocus on a single sort of
business relationship, ignoring or sub-estimatimg differences and interdependencies
between dissimilar business relations and the itapbrtask of allocating various
resources between all enterprises’ relationshipis|g5].

Nonetheless, due to the increasing competitioraroegitions are focusing more and
more on their strategic stakeholders, moving from traditional relationship approach

which is mainly based on a simple buy-sell relatithout any collaborative character,




to adopt a more long-term driving cooperative retaghip with their business partners
[BoCI96].

This trend may be explained, from one side, byithpossibility of companies to
control their complete supply chain and their sigat focus on core competences, e.g.
technical and know-how advantages.

From the other side, the introduction of modern ag@ment practices, e.g. Just in
Time, lean manufacturing, electronic commerce,grated supply chain, Total Quality
Management (TQM), has increased the necessity tablesh closer long-term
customer-supplier relationship with key supplierghwthe purpose of increasing
product and service quality and enhancing orgaioizak competitiveness.

This new business environment invites us to rethimk traditional management
models and organization structures of the inddsera. Organizations are moving
towards a strategic network model, dealing simeltarsly with different issues, e.g.
global competition, internal organizational compigx innovation, market
fragmentation and process diversity.

In this scenario, the supply chain management yhbas been established to deal
with the new challenges. The Supply Chain Managéen{&CM) deals with the
integration of businesses processes through theevahain within and across
company’s boarders [CoLP97, 1-14].

Therefore, companies participating in a supply cheve to be willing to cooperate
between each other in order to achieve an effedkove of product and information.
Furthermore, the institutional economics postulates importance of trust on the
supply chain to cultivate business relationshipd achieve competitive advantage
[GrMa03, 457-473].

In this context, two widely differing supplier mageament models have emerged
from both practices as well as academic researchhenissue of how to optimize
companies’ supply chains.

The traditional view of supplier relationship maaagent argues on the necessity to
minimize the dependence on suppliers, while maxmgizbargaining power. This
approach was acknowledged as the most effective twaypanage suppliers in the
western world until the success of Japanese suppl@magement practices, which is
based on a partnership model of supplier managefDgtC98, 55-77].

However, nowadays because of the high costs ofdibgilup and maintaining

strategic partnerships, we see in the practicexdegistence of these two models in
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company’s strategy with the intention to allocat¢he best way possible their resources
through their supply chain.

The idea is to foster close relationships with alsmumber of key suppliers, which
possess high technological and add-value know-had m@esources, and maintain
traditional arm’s length relationships with the eth

Indeed, the relationship theory is a relative néseigline of business economics and
its importance can be seen in the numerous dismsson the topic coming from
different academic research areas in the last @scawarketing management [KoLe69,
10-15], developing theory of exchange [Bago75, 9R-Betwork interaction [HaSh95],
institutional economics [Will96, 448], etc.

As an important part of organization’s businessatetyy, the supplier-buyer
relationship has become one of the most studiddsfief the management theory, and
the procurement function, as one of its enablempanies, stays in the middle point

of these discussions.

2.1.3 The Role of Procurement in Corporate Strategy

All companies consist of a group of activities,a@ses and infrastructure to enable
their value chains to perform key activities, fuons and business processes, e.g.
product design, production, marketing, deliver,stgpport their end-customers in the
best way possible [Quay06].

It is important to note that any company’s valuaiohis directly or indirectly
connected up with the preceding and subsequent\@iains of their suppliers and
customers. Together these business connectionsitatashe entire value chain of a
product, market or sector [ECCOOQ].

The management of a company’s value chain is tlesfoof many business
strategies, and its long term high performance keyafactor to achieve and keep up a
distinctive competitive advantage.

The value chain is composed of nine generic asjitwhich can be sub-divided
into primary activities and support activities: rpary activities are those which are
directly involved on the physical transformationdahandling of companies’ final
products, while the support activities enable amgpsrt the execution of the primary

activities [Port85], see Figure. 2.1.
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Porter includes the procurement activity in thepsrpactivities group. However, he
noted that often the procurement process has aigrpact in company’s total costs and

its market differentiation.

Firm infrastructure

Support Human resource Management
ACAILCS Technology development
Procurement
Inbound Qutbound | Marketing

Operations

Logistics Logistics and Sales

I
Primary activities

Figure 2.1 Procurement and the Value Chain (adapteétrom [Port85])

Procurement or purchasing encompasses all acsivitiolved in obtaining material
and services and managing their inflow into an pizgtion toward company’s internal
customers. It includes the acquisition of directenals for an assembly line as well as
obtaining office materials for an organization [Hs9®, ZeTh94].

The purchasing business processes take place &etiening of the value chain,
including activities such as development and raabs of purchasing strategy, supplier
analysis and selection, purchasing negotiation el ag the ordering, disposition and
payment politics and operation.

In other words, the procurement department operasean interface between an
organization and its suppliers; hence its perforreamas a great influence on
company’s business results.

Lambert & Cooper structural model concerning thenagement of suppliers’
relations and activities illustrates the numerowvaatages to integrate business
activities and purchasing processes, includingisesvand information, to add value to

company’s relationships, cf. [CoLP97].

2.1.4 Purchasing Function Evolution
Nonetheless, the purchasing function was seen thetiéighties as a secondary function
that supported the daily operation of other depantisiand did not get much attention

from the top management, its personnel were mamgloyees without high education,
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who realized simple operational and administratiaetivities, leading to high
inefficiency of its activities and loose relatiomnskvith company’s suppliers.

In the eighties, because of the increase of comepaspecialization on their core
competences [HmPc94], procurement has becometagtrdunction with its focus on
the support of companies’ primary activities, deglivith the acquisition of complex
and added value supplies.

The purchase department had changed its imagedroost center, in which mainly
operative activities were done, to a strategic fionmcof key importance to company’s
performance.

In order to cope with this new scenario, the prement department had to change
their traditionally oriented transaction approachat supply chain approach with the
respective reorganization and improvement of igcstires and processes, becoming a
market oriented department in which the contactthedcollaboration with company’s
suppliers and their internal customers should emgrdrst place.

The purchasing activities can be sub-divided iritategic, tactical and operative.
The strategic level deals with the product segniemia standardization of the
purchasing process, make-or-buy decision as welleaprocurement controlling.

The demand analysis, the supplier selection andeipective contract negotiation
are responsibilities of the tactical purchasing.tamother hand, the operative purchase
is responsible for tenders organization & execyteomd the complete ordering process
cycle, including the activities and services aroiingee figure 2.2.
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Demand Market Supplier Neg.otiation
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Analysis

Category
Selection

Supplier Customer Purchasing
Performance Satisfaction Guidelines
Managemen Measuring " Implementation

Content Savings
Management Control

Operative Purchase Responsibilities

Tenders Requisitions Order
Organisation Execution Management

Figure 2.2 The Procurement Responsibilities (adaptefrom [Dolm00])

The reorganization of the procurement departmedtisnnew responsibilities have
forced “buyers” to change their attitude towardsirtfiunctions. The employees of this
department had to start to deal with crucial amdtegic responsibilities, leaving the
operative activities in a second plan, often realizautomatically by information
systems.

In order to cope with this new reality, buyers hHadncrease their education and
qualification backgrounds to be able to apply infation systems and process oriented
methods to improve the procurement function pertoroe.

The application of inter-organizational informatisystems in the purchasing process
has enabled buyers to use their “new free rescutcegeal and to communicate better
with their suppliers, while controlling enterprisecommercial contracts and its
execution. Operative activities were redesigned laane started to be performed by
information systems automatically.

Aspects such as strategic supplier selection, shaturcing cycle time, more
responsive supplier network and reduced selecistscand process errors, could also
be in the center of the procurement strategy [TASED7-478].

2.2 Information Technology
Most organizations seek to manage their purchasttigities in the most efficient way

possible with the goal of reducing their materiedsts and intra business processes,
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while ensuring the quality of their services anddurcts to their internal and external
customers, avoiding the misallocation of capitald acontributing to improve their
organization’s market position.

With buying processes generally involving a largeoant of information and
communication procedures, purchasing is well suited information technology
support and automation [GeBS98, 167-184].

Hence, inter-organizational information systemsehbecome an important enabler
of this strategy and the application of the inténtedo business a crucial factor in

modern business relationships.

2.2.1 Information Management Systems
For decades, economics and information technoleggarchers have postulated that

organizations should link their internal and ex#&tractivities through a coordinate flow
of information from raw materials to end-customeBy. that means, a number of
information systems have been developed to raimmé#he flow and use of information

by companies to facilitate their business actisitie

2.2.1.1 Intra-Organizational Information Systems
Since late forties, extensive research has beeiedaut in the area of information and

communication technology to develop informationteyss capable to manage and
improve the flow of information within a company.

Information and communication technology (ICT) he tinfrastructure that makes it
possible to search, filter, store, view, retriegepy, manipulate, transmit and receive
data [ShVa98, 8].

The deployment of information technology (IT) allewhe acquisition, management
and distribution of information in different actiis of a company, increasing
company’s efficiency and performance.

The first steps made by the ICT to systematizeitifi@mation flow around the
manufacturing process were taken in the sixtiegnumaterials requirement planning
(MRP), which were information systems applied t@arplmaterials acquisition and
production, were developed [Norr00].

Since then, research has been made to improve MBtenss performance and
capabilities, leading to the development of a n@megation of materials requirement
planning that included various operational funcsioifhis new generation of MRP

systems was termed closed loop MRP.
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Later on, it came to the market the MRP Il with theéension of master production
scheduling to deal with the support of businessiptey in production terms and the
addition of financial features to the closed looRRI[BrHS88].

Over the years new functionalities have been geduinto these systems from
capacity planning models to financial resourcesil vecent developments in the field
shaped the Enterprise Resource Planning (ERP)i@olwhich has been designed to
support multiple business processes of an orgaoigzatvhile integrating companies
information and business units.

These systems bring into focus the flow of inforimatwithin an organization to
support their internal business processes, e.gné&/controlling, production, human
resources, etc.

It collects data and distributes content throughbetentire enterprise with the aim
of integrating functions, procedures and informmatio a single information system.
Carroll argues that ERP is the best approach fpplgtchain and logistics data and
information collaboration [Carr08].

The organization’s business processes can be negeddn an ERP solution for the
purpose of producing an electronic environment,cwlsupports a smooth workflow of
information to aggregate all departments’ functions

This capability provides enterprise resource plagnsolutions with their main
advantage, which is the capacity to standardizegsses, while enabling them to be
performed automatically.

A business process is defined as a “multistep igtilvat supports an organization’s
mission such as manufacturing a product and progesssurance claims” [Buss01, 3-
11]. Nowadays, there are diverse business procesielng techniques, which are
applied to describe, plan and improve companiestgsses.

The main objective of these methods is to illust@iganizations’ business processes
to companies’ employees as well as their IT persbmm an understandable and
standard approach. The notations and workflow ti&i®ns should be though
transparent and comprehensible to all team members.

The detailed analysis and simplification of orgaion’s business processes have to
be performed previously to the implementation ofy anformation system in an
organization. Without a process reengineering, desgigned processes could reduce the
benefits of these technologies to an organizatbriHaCa98].
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The business process modeling is an essential gfarthe business process
reengineering and a key point in any IT implemeatatproject. Currently, most
enterprises apply informal and semi-formal modelangguages to represent and create
the basis for discussions about their businessepsostandardization and improvement
plans. The most applied business process modelinguhges are: Petri-Net, cf.
[Prwi08] and ARIS, cf. [Sche03].

Hence, a systematic view of organization’s busimessesses is crucial to improve
company’s processes and finally choose and implethenmost adequate information

system for a company.

2.2.1.2 Inter-Organizational Information Systems

This is also true for the business processes telai¢éh the flow of products and
services between companies and their businessepasrhich are based heavily on the
exchange of information.

Therefore, since the sixties organizations are yapglinformation technology to
support transactions with their trade partners thie integration of suppliers and
customers in private commercial networks.

The technology adopted to allow the inter-orgamzeti communication between
suppliers and their customers was the Electroni@a D&erchange (EDI) which has as
the main goal the transaction data transfer betw@ercompanies’ information systems
without any human interaction.

The literature provides a vast range of definititmsEDI which focus on different
features and other related technologies. The onehwhe National Computing Centre
has adopted is: “The transfer of structured dataadreed message standards, from one
computer system to another, by electronic meanaif9R].

The necessity to adopt common standards, e.g. UN/DT, ANSI, which
normally involved an agreement with each tradengaytas there was no universal
standard for the inter-organizational data exchaamgk the high implementation costs
involved in creating, maintaining and integratinddIEnetworks [Rain00], have
restricted the adoption of this technology to brgamizations and their key business
partners.

Only after the introduction of the internet in ess, which has established open
and more flexible standards, platforms and intesacompanies from all industries and
sizes could take advantage of web based soluteogsweb-EDI, to communicate and

perform business transactions with a relative logt evith their trade partners.
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The TCP-/IP basis allowed the development of flex#dnd user friendly solutions,
which applied improved technological concepts, déads and a vast range of
functionalities [NeLa02], which have fostered fuatlthe business process automation.

This new information technology systems based erirtternet technology permitted
companies to develop new and more effective way®tomunicate with their business
partners and enable the creation of virtual suppgin networks.

However, organizations must restructure their bessrprocesses and / or their entire
business models, if they intend to achieve the flillidends of their internet

application’ investment [JaHEO3].

2.2.2 Internet

The internet started as a research project of thitetd States Department of Defense in
the sixties as a decentralized telecommunicatiotwor& to connect regionally
dispersed institutions in the country that shoulthrgntee the integrity of strategic
information even in extreme situations as a wath@ycommunication among different
computers and rapid transfer of high volume ofinfation.

It was only after the development of the World Wid&b (WWW) as a public
available standard interface between user and cghigns that the internet was
available to the general households and for comalarse.

Today, the Internet is a set of networks, “netha&f hets”, controlled by a number of
actors, private organizations, government enti@esl universities. Not all those
networks are public, though there are many prinatevorks whose access is limited to
few authorized actors through the use of login-rearel passwords.

In the literature, many classifications of privatetworks can be found. This work
restricts the discussion to the following two clsations of private networks:

Intranet

Private network based on the internet, which caneiteer connected with the
internet or be completely isolated. The intranebased on http:// protocol, and other
internet technologies, e.g. web servers, browgesyélls, which is used to manage and

make available some applications exclusively witompany’s boarders [Etno99].

Extranet

The extranet is an expansion of the intranet ativer words, it is the connection of

several intranets using a secure network, whicmects a company with its business
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partners, creating a private network based on netetechnology, which allows the
communication process between partner organizations

It enables authorized business partners to havesacio a defined portion of a
company’s intranet and it is the backbone of thextebnic business (e-business), in

which business-to-business solutions are integrated

2.2.3 Electronic Business

The constant technological innovation and the pre@nsition to network economy
are changing the market structures from an indalssociety toward an information
society, in which information has overtaken thedoion as the main economical
factor.

Nowadays, most of the enterprises are using thegriat to improve their business
processes and communicate with their trade partrveingch leads us to the term
electronic business.

Since the introduction of the internet in busin#ss terms electronic business (e-
business) and electronic commerce (e-commerca)ftme used in the practices and by
the academy. Even today, e-business is still divelg new and constantly changing
field of business management and information teldgygTass03].

However, the literature does not provide a unique definitive definition of these
terminologies, creating a situation in which thare many overlapping and sometimes
confusing definitions of those terms.

In this work e-business is about conducting busitedh internally and/or externally
by electronic means over the internet, intrane¢xdranet. It involves not only buying
and selling, but also operating automated, efficiaternal business processes, serving
customers and collaborating with the supplierslaunginess partners.

In this context, e-business is meant in the brdadesse of using Internet-based
information technology along the whole value chafilbusinesses [BrHHO3], see figure
2.3.
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Figure 2.3 e-Business Environment

E-business can be classified according to its gisrrps as following:

Business-to-Customers (B2C)

Business-to-Customer e-business is often used agnanym for e-commerce.
However, B2C is restricted to the segment of e#rss that deals with the relationship

between a company and its end-customers, e.g. AmEm0

Business-to-Government (B2G) or Business-to-Adniai®n (B2A)

B2G or B2A describe the electronic connection amel application of web-based

technology to support the inter-relations betweamganies and government agencies.

Customers-to-Administration (C2A)
It concerns the use of electronic technology byegoment agencies, but also Non-
Governmental Organizations (NGOs) to offer infonimatand interact with the citizens,

e.g. online tax declaration.

Customer-to-Customer (C2C)

The use of the internet as a platform to interact il@alize transactions directly with

other private customers is called customer-to-custee-business, e.g. e-bay.

Business-to-Business (B2B)

All electronic procedures done between two or nfrsiness partners in an internet
platform is described as business-to-business.akhdugh the B2C is more present in
the media, the interactions between organizatiepsesent more than 90% of the total

of the e-commerce transactions [Vulk05].
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The work has its focus on the B2B environment, mol e-business methods and
procedures are applied to support companies’ mriganizational business processes,
e.g. supplier relationship management, via the @wolopf internet based information
technology applications.

In special, the e-commerce applications which masssible the commercialization
of products and services and it represents aronedtord of the potential benefits that
e-business can provide to organizations [M6BPO1].

In the internet era, several “purchasing managemesthnologies have been
developed to support e-commerce processes. Thegenuer of this technological
infrastructure has changed the traditional tradecsires, and it has forced companies
to adequate their purchasing processes, whichgiace in practices in many different
forms, depending on the nature of the informatimwfand the different products
groups, which require different purchase strategiesoperative processes.

Therefore, the effective selection of an informatgystem to support companies’
procurement activities has to start with a detatliedsification of company’s purchased
goods.

Product Classification

The identification and classification of enterpissprocurement portfolio, regarding
their buying processes, volume, product standaidizacomplexity and automation
potential are the starting point for the designaaf efficient purchasing information
system strategy, since the product groups defire réguirements for a B2B e-
commerce solution.

An often applied product classification analysibased on the material usage within
a company. The direct / indirect analysis model, which direct products are
characterized by all supplies and raw material dn@ used in the production process of
finished products, such as metal, semiconducto,naotors [Lamm95], products that
are of strategic interest and normally viewed bgibess as critical.

Whereas indirect goods and services include ORMigo@Operating Resource
Management), e.g. computers, office supplies, mygienaterials and MRO-goods
(Maintenance, Repair and Operations), e.g. spats, paols, as well as services.

Those goods support business operations and anganodf the finished products,
they are viewed as important to companies, butanotial as they do not directly

contribute to company‘s competitive advantage.
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Other schema based on the strategic importancepadcauct group is the traditional
ABC-model, which classifies the product portfolielating to its (value x quantity)

relationship [Prei02].

A: High value and low purchase volume; relevant pathe end-product,
B: Middle value and middle purchase volume; nog¢vaht part of the end-product;

C: Low value and high purchase volume; it is nptt of the end-product

In this model the A-articles represent most of¢bsts in the procurement portfolio,
but constitute just a small part of the total tet®n volume, whereas the C-articles
represent a great part of the transaction volunielewesponding for a small part of
company’s procurement costs.

Nonetheless, the previous product classificatidres@as are not detailed enough to
support the selection of the most appropriate Iutsm to apply in a purchasing
strategy.

Therefore, a more descriptive product portfolicsslication schema was required to
develop an adequate information technology strategieal with the different purchase
processes, derived from the innumerous productpgdn company’s procurement
portfolio.

This work applies the product portfolio analysistnoel developed by the consultant
firm KPMG, which analyzes the product portfolio aeding its strategic meaning as

well as its automation potential, having the ABCedmlas basis, see figure 2.4.
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Figure 2.4 Product Classification [KPMGO01]

2.3 Supplier Relationship Management System

In order to support the great variety of produal aarvices purchasing processes and to
integrate different business partners in an elaatrmetwork, supplier relationship
management systems (SRM) have been developed tdlicat® and automate the
process concerned with the supplier integrationa@mdmunication.

Supplier relationship management is the part ofstiygply chain management which
deals with all aspects of the business relationdepveen companies and their
suppliers.

It is a broad concept and describes the businesstistes and processes required by
companies to communicate and execute commerciasacaions with their suppliers,
while providing methods, processes and tools topsupthe different phases of a
supplier relationship [EyKMO02, 66-76].

In this work, the focus of the analysis is on thisimation technology aspect of the
supplier relationship management field, which ermbsathe flow of information
between the purchase function, their internal custs and suppliers.

Here are included transaction systems such asrabectsourcing, electronic
procurement, supplier enablement, e.g. supplietapas well as the e-catalogue
management infrastructure, which compose the maschnblogies in focus on this
work, see figure 2.5.
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Figure 2.5 Supplier Relationship Management System

The work treats SRM as a combination of stand-alopdules/suites specialized in
part of the purchasing process, building a set wictionalities that enable the
communication and integration of multiple chanratsl the automation of electronic

business processes between two or more indepeodgttisations.

2.3.1 E-Sourcing

The sourcing activities take place at the beginwoihipe purchasing process prior to any
transaction, it has its main focus on the suppdiearch / selection and negotiation
process of goods, and it is a critical elementhaf $trategic purchasing. In addition,
sourcing is a process to develop supplier stratagg subsequently support its
execution.

The main goal of the e-sourcing systems is to suppoyers to find the most
appropriate supplier for a good, and the foregroimdhe negotiation phase of the
purchasing process in which professional buyerschdar the most appropriate product
source for a company based on price or any otHeredecriterion.

First of all, buying organizations must search partential suppliers and gather
information about them and their products. Therimge has facilitated the search and
selection process by supporting buyers to lookskdters in virtual yellow pages, e-

marketplaces, shopping malls, etc.
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Search service providers, from the other side, nsdatlable for companies search
engines to investigate the entire internet or ectiba of the net, e.g. virtual
marketplaces, via the matching of particular searttkrion.

Nonetheless, the search results, derived from #a¥ck engines, are alone not
sufficient for the decision-making process, thusegrises have to investigate the
potential suppliers further with the purpose of raging accurately their information
and their products and services quality level.

Collaborative filtering techniques are a possiblethmd to support organizations
during the supplier evaluation process. This mettmitbcts and stores users’ opinions
and ratings about a business partner in a dataisdwseh) are then used by other users,
e.g. buyers to judge the reliability of the infotma and commercial practices of a
supplier.

Once the potential suppliers are found and thdiab#ity is checked. Buying
organizations have to decide either for a purcltasgract or the further negotiation of
the contract conditions with a single supplieragroup of potential sellers.

Electronic auctions and electronic request fastgtion (RFQ) are at this time the
two most well-know negotiation form applied in etBgng and are often used in the
practices as a synonym of these terms.

Auction is a form of bid that has been used simeeantiquity to establish the sell
price through a transparent selling process of godthe two main auction models
applied in the market are the reverse auction, hichvbidders submit their bids until
the lowest one wins the auction, and the forwarctian in which the highest bid wins
the auction.

This sourcing mechanism has been applied traditiondy government
organizations. Nonetheless, after the introductibimternet based e-auctions solutions,
which has drastically reduced the cost of settipgand conducting auctions [BiKa02],
the use of auctions in corporate purchase hasasecesignificantly.

At the beginning, e-auction systems had their faaudusively on price negotiation,
leaving out of their scope all other relevant negmin factors, e.g. quantity, quality,
delivery time.

However, this approach leads to numerous disadgestao suppliers, e.g.
dramatically margins reduction, product commodit@a and to buyers, e.g. reduction

in product quality and loose of their quality supfs.
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These disadvantages have made purchasing depastoierige from a price based
supplier selection to a broader selection modekhich suppliers are no longer selected
based solely on prices, but also in aspects suphodsict quality and warranty [CaSt06,
207-212].

Nowadays, a new generation of auctions systemsdbasebusiness intelligence
technology allows the negotiation of multi-attributriteria during the online auction
and the continuous control of supplier performance.

Therefore, a number of analytical approaches amdiespto support the multi-
criterion supplier evaluation, e.g. categorical moelt matrix or weight approaches,
multiple objective programming, analytical hieraygrocess, etc.

These multi-attribute criteria are used to evaluatbmitted bids and to select the
most adequate supplier by the computation of thed tvd scores, according to buyer’s
specification and needs. Consequently, this apprbas the advantage to increase the
total value of an online negotiation compared fogauctions.

However, the criterion’s selection is critical fime success of the application of any
multi-attribute auction, as any factor can be coewsad during the bidding process in
order to establish the enterprise’s measures.

Therefore, subjectivity should be avoided and oiggional overall resources, e.g.
time, personnel, purchase value, market expersémuld be considered in the

formulation of the analytical model.

The RFQ process is to some extend similar to tlietcuprocess. Therefore, what is
true for e-auctions can be applied also for e-RH@ main difference between RFQs
and auctions is the lack of formal specificationaaerning the process regulations and
the exactly workflow of the RFQ process [BeWe039:4545].

E-RFQ has been applied traditionally during the atiegjon process of complex
products and services, in which extensive technidatcriptions and complex
calculations are required, e.g. construction ptpjdacility management services
[NeLaO1]. On the other hand, e-auctions are appatgpfor products which have a great
demand in a high volatile market with a large nundfesuppliers, e.g. commodity.

The deployment of e-auction systems in corporabeyrement provides companies
with some advantages, being the most relevant dnesprocess time and price
reduction, which in some product segments leadspnce reduction up to 30%, which
Is in average between 2-6% lower than other netymtianethods [NeLa02].
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In addition to negotiation and supplier evaluatifumctionalities, organizations
should integrate contract management and spengsaabols to provide companies
with a precise overview of their contracts and caroial agreements, and include the
possibility to continuously evaluate their sup@iand spending performance.

The main function of these tools is the centraéilimaof contractual content and the
compliance of established commercial arrangemeats] the material spending

controlling and its respective business performance

2.3.2 E-Procurement

The focus of e-Sourcing systems, EDI, ERP lies dadlgi on the direct materials
purchasing process, leaving the purchasing promfesslirect materials and services in
a second plan. Until the end of the nineties, theclpase of indirect products and
services has received much less attention by catpgurchase department [KaGu97,
21-31].

Only with the application of the internet as anerbrganization communication
medium and the consequent decrease of the implatremtand management costs of
inter-organization information systems that supgarthe electronic transactions of
these material groups, e.g. Desktop Purchasinge®ysDPS), the procurement of
indirect materials got a central position in compamurchasing strategy due to its high

potential to improve procurement processes andceedasts [Matt99].

The definition of e-procurement is a reason fodewut confusion in the literature and
in the practices. A number of definitions describgorocurement as a general
technology that allows the purchase of suppliesgiie internet.

This work shortens this general view of e-procunetrte “a software that enables
organizations to purchase indirect and MRO goodsn®n automates the buying
processes and centralizes all spending data. Ttlendogy has progressed from
enabling simple transactions to cover broader caiteg) such as services procurement,
as well as the post-procurement stages, such agicing, reconciliation and
settlement.” [Comp02].

This solution has its focus on the reduction of therchase department’s
administrative process costs, by the electronigpsrpand automation of operative
purchasing processes.

In opposite to e-Auction and e-RFQ systems, whiakiehtheir major benefit on

product’s price reduction, e-Procurement systerDesktop Purchasing System has as
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its main benefit the process efficiency improvemémtough the redesign of the

procurement processes as well as the automatidheobperative purchasing tasks,
leaving time for buyers to focus on the strategycpase activities as the negotiation
and management of long term contracts, which aaogrtb the economist magazine,

they cover between 80 to 90 percent of all busitessactions of goods and services
[Vulk05].

This technology enabled companies to change treditional centralized structures
to a more decentralized one, allowing employees#tize their requisitions directly
from their workplaces applying web applications,endas companies could establish
specific rights and budgets to their internal costos to place orders, their supervisors
to authorize the requisition, the warehouse to askedge the delivery and the finance
department to emit and pay the invoice.

e-Procurement solutions are adequate to supponiutehase of indirect, low value
and standard products. These products represamichfso of the purchasing volume,
but generate up to 80% of the total purchasingge®costs of a company, 60% of the
orders and 70% of the suppliers [Pepe02].

On the other hand, service and complex products etieer currently not
appropriately supported by those systems, or #letronic purchase is possible just
with a high level of system customization.

The core component of a desktop purchasing systeéheielectronic catalogue, and
in case the organization applies a multi supplieatlogue approach, the content
management system to create and maintain the gatabiata [Gron04].

The system is a web-application, based on busimakss and authorization
mechanisms to support organizations directives apdcific purchase processes.
Business rules are flexibly configurable and canebsily combined to design and
customize the business process, especially in ishaincerned to the system and user
administration, approval workflow as well as thegass automation.

Furthermore, another important feature of e-Prauerg solutions is the system
integration, which generally provides numerous riatee possibilities with different
Online Transaction Processing systems (OLTP),ERPR, Web-Shops, to facilitate the

support and control of the entire purchasing cycle.
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The integration of those systems is supported byagplication of standards as the
Extensible Markup Language (XML). Currently, theage several data exchange
formats based on XML, e.g. xCBL, cXML, BMEcat, f¥laPu02].

On the other hand, to facilitate the electroniadoiet information transfer, companies
rely on material classification standards as eCl@ssl UNSPSC to increase

transparency and to reduce the communication costs.

2.3.3 Supplier Enablement

Enterprise integration is undeniably a criticalussfor organizations in all business
sectors attempting to maintain a competitive acagm{Holi99, 30-36]. Most of the key
business players have realized that the succeabgine-business activities depends on
the business processes synchronization with tihaget partners, by connecting their
organizations directly or indirectly with the backnd front-end systems of both
organizations, using an appropriate gateway toaxgé information.

Supplier enablement is the channel that enterptisesto integrate with their trade
partners and carry out their e-sourcing and e-pesoant activities. The word
“channel” has two main meanings: In the mediaseetchannel is a branded carrier of
entertainment or information to an audience; in kating, channel means any
permanent route to a group of customers [Rowl02].

In the supplier relationship management perspecsupplier enablement should
provide a mix of these two definitions, bringingganizations and their suppliers
together with the intention of exchanging commericitormation and doing business.

The two main ways via which supplier enablemenesaglace in companies are
through the application of supplier portals and a&dmatplaces. It is important that these
channels provide users, besides the transactioctidmalities, rich, actual and
interesting content, a range of services as wellnteyactive elements in order to
increase and maintain the access/visit rate.

A company’s portal is defined as a web based agpbic that makes available
personalized content as well as the rights to deespecific collaboration processes
between heterogeneous groups [Frau05].

In the case of supplier portals, they create theshb@ connect suppliers with their
buyers, with the focus on purchasing processesttam@xchange of transactions data.
They offer a structured and customized gatewayniprove the business relations

between two or more business partners.
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On the other side, e-marketplace is described gl online market in which
buyers, suppliers, distributors and sellers find archange information, conduct trade,
and collaborate with each other via an aggregatibnnformation portals, trading
exchanges and collaboration tools [ECECO02].

It is crucial for an efficient purchase strateggttthese channels are not isolated in
the enterprise’s intranet, but rather they sho@dnbegrated with companies’ front-end
and back-end systems in order to integrate the-prtecesses and automate the data
exchange.

At the same time, it is recommend that their ubarge the possibility to access them
anywhere, at any time, regardless of the distandetlze sort of device they are using,
e.g. computer, laptop, Personal Digital Assist®mA).

In addition, supplier portals and e-marketplacesukhinclude in their functionality
spectrum, a number of features to facilitate anduree their use by company’s
employees, e.g. navigation and search tools, tiegoand notification functions, etc.
Since the acknowledgment and success of those elsadepend on the willingness of
these employees to use these channels in theyrglaithase activities.

2.3.4 e-Catalogue Management
e-Catalogue systems have been developed to sugmiindirect goods purchasing

process, gathering, storing and distributing infation that are of interest to buying and
selling organizations.

They have been applied, along the years, to peresoommerce activities, allowing
buying organizations to browse, search for prodactd suppliers, place orders and
track them on-line.

This solution combines and extends many functitiealiof traditional channels,
such as the rich content of print catalogues, threvenience and intimacy of on-line
shopping, and the sophisticated searching capabfliCD-ROM catalogues. They also
let suppliers customize content and views to diiférbuyers, and allow all parties to
immediate track orders electronically [MaHe97, 1'H-, Perl90].

In other words, electronic catalogue helps to stigee and reduce the costs of
purchasing. Such systems allow regular employeegédoute their purchases from their
workplaces to specific suppliers and a limited eeproducts and services of those

suppliers.
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By funneling these autonomous purchase actions target list of suppliers,
management can negotiate discounted prices, implkenm-demand supplies
replenishment, and obtain process efficienciebénpurchasing cycle [Gran99].

Electronic catalogue is a front-end system datalsexialized on product and
supplier information, e.g. description, multimediata, price, etc; which is often
acquired from back-end systems, usually the ER&ieal that in general contains just
core product information, which must be completetth\supplemental content in the e-
catalogue platform in a way that can be used ebgilsuppliers and customers applying
the internet.

As it can be noted, companies can profit from taplayment of e-catalogue in two
main ways: reducing the cost of material and impr@their purchasing process. Three
main e-Catalogue strategies can be found in thetipeato enable these benefits
[Pusc05, 122-133].

e e-Catalogue hosting on supplier's web-page, whialyitg organizations
have access through a punch-out mechanism;

» e-Catalogue hosting on electronic marketplaces gekbtplace), in which e-
marketplace works as a central hub to increasergynacross several
organizations;

» e-Catalogue hosting on company’s extranet, cornsitdeas the most
successful e-catalogue hosting strategy for buwirganizations due to the
higher control and data quality.

e-Catalogue Technology

e-Catalogue has its focus on the exchange of ptodicrmation between business
partners and the functionalities that facilitatenp@any’s employees to find and transact
with enterprise’s authorized suppliers.

This technology has been adopted mainly to imptiadéeect goods transactions in
e-Marketplace and large organization scenarios revii@usands of transactions take
place between hundreds of organizations. Howevery support multiple business
functions such as purchasing, marketing, sales, etc

As a result, there are several types of e-catalsgugions in the market, which can
be characterized according to their operationatlve.g. computer language, content

presentation, business representation, functidies,wehich provide a multiplicity and
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effectiveness of services that exceeds the capalafi any competing application
[BaSBO0O0].

In order to overcome the challenges incurred éctebnic commerce, e.g. difference
of data format, dynamic product information, compl@mpany’s structure, etc, e-
Catalogue researchers and vendors have develapadlzer of functionalities to enable
the exchange of product information in a multi-digogp’ multi-buyer environment, thus

maximizing e-Catalogue’s benefits.

Below, some of these functions and their respediereefits to companies are shortly

described:

e Catalogue integration: Nowadays companies userdiftefile formats and
media to exchange product information with theirsibass partners.
Therefore, e-Catalogue systems should provide po#sibilities: First, the
possibility to receive catalogues per e-mail or ROM in different data
formats, e.g. excel, PDF; and second, to allow keyspto interact directly
with their buying organization’s systems to exptireir catalogues, while
decreasing buyer’s content management costs.

« Communication mechanisms: to enable employeesbmontunicate through
the on-line notification of their tasks per e-mail directly in the system,
collaborating for a more dynamic process workflow.

 Workflow systems: the catalogue life cycle is supgd by workflow
applications to establish catalogue verificatiolespapproval criteria, release
processes, user responsibilities as well as ahgsypgoort for users to track in
real time their catalogue’s status.

* User domain and privilege control: This functiohals especially designed
for large organizations, which have multiple busmenits and user groups.
These domains allow business units and differeet gsoups to have an
exclusive working area for their relevant catalagumcreasing system’s
performance, usability and privacy.

* Management of Multimedia files: to enable compangebkandle multimedia
files with the purpose of facilitating their cortettachment and visualization
within a catalogue, improving the data quality amarketing effectiveness.

* System integration: A key requirement for produgbimation systems is the
integration with other front and back-end system€atalogue developers

have created diverse integration rules and adopterfacilitate multiple
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systems communication, thus transforming e-Catadguone of the most
integrated systems in the e-Commerce area.

« Dynamic Database repository: Once the content asedtin a catalogue
repository, users can re-use, share, edit andgbubiis content in different
media, e.g. print catalogue, CD-ROM, web site, tpp®rt companies’
activities.

Given the functionalities described above, it mayshated that e-catalogue systems
have given a great contribution to the electromichange and management of product
and supplier information. Nonetheless, e-Catalsgaechers and vendors continue to be

challenged to expand this technology within an@s&iorganizations boarders.

2.4 The Supplier Relationship Management Market
The SRM market, which is consisted by the systeessmbed in the previous sections,

Is in constant growth. Most of the market reseaschehis area, e.g. [Gart04], [Bart05],
[Aberd06] shows a growth rate greater than 10%yeer between the main vendors,
who can be divided into two distinct classes:

* The ERP vendors, who offer their SRM systems asdufe of their product
portfolio, which have as the main advantage thé higegration capacity
with the other modules of the same vendor, reduttiegmplementation cost
and time.

* The best-of-breed providers, who are specialistSR®M solutions or part of
the system, e.g. e-Procurement, e-Sourcing, Sugdphiablement, who offer
their products to the market as an alternativeR® providers or concentrate
their efforts in niche markets.

Nonetheless, a detailed analysis of the SRM funatibes shows that the market has
different maturity grades and growth potential whibmparing different features, i.e. e-
Procurement functions are in average much morerm#tan e-Sourcing functions. The

following sub-sections provide a short discussioritos issue.

2.4.1 e-Procurement Functionalities
The e-procurement applications of the main prowdeave achieved already their

technical maturity and their functions can be hardlifferentiated from their
competitors in the market.

This finding has been shown by the later studiesnfthe most important research
institutes of the area [Bart05], [Aber06], [ABGGOPpberd05], [VaVi06], [Aberd07].
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In fact, Forrester research (2005) found that thexage scores for goods procurement,
settlement, and process configuration are consigtestrong across all vendors,
averaging close to 4 (on scale of 1 to 5) withamdard deviation of less than 1.

The same research institutes found that the mostpebtive e-procurement
providers are SAP, Oracle and Ariba, although nohdhem reached the highest
technological level/rate, suggesting that there stk areas, which require further
developments.

One of those areas is the support of more completenal groups and services, as
the current protocols and standard formats, e.gEBM provides a solution just for a
limited number of material groups, and in the cabeervice due to its variety and
differentiated data model, a new protocol basetieeiton configuration rules or
references has to be developed to enable the ptsorand price formation of service.

Furthermore, the compliance management is an igsatehas not been properly
addressed by e-procurement vendors, and it is thespe on the procurement executive
agenda.

Therefore, a higher integration level has to beeadd with other systems in the
organization in order to integrate the purchasiatadand even to eliminate redundant

systems amongst the enterprise.

2.4.2 e-Sourcing Functionalities
In contrast to the e-procurement functionalitiegsimof the e-sourcing functionalities

have still not achieved its maturity, and thereas a single vendor that can be classified
as a leader [KyEWOS5].

The market is characterized by the presence ofnabeu of best-of-breed providers
that are classified by the research institutespasialist in their area, e.g. FreeMarktes
(auctions), Emptoris (complex bid processes), 1pe(l Management), Contracto
(Contract management).

It is in this area of the supplier relationshipmagement that most investments in
research and development have been done in theydass and the consolidation
process is more present.

For the next couple of years, it is expected that mew developments will still
concentrate on this area, improving the currenttionalities as spend and contract

management.
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At the same time, a higher integration betweenctireent technologies available is
foreseen, especially as a result of the consotidaprocess through merger and
acquisition as well as strategic partnerships.

At the moment, the e-Sourcing market has a hugetbrpotential, which can be
explained by the high company’s expectations omseghsolutions. A study from the
BME & Siemens [BMEO6] showed that the majority bétenterprises expect a 10-25%
process costs reduction and a 5-10% material cedtgtion through the application of
SRM solutions.

And according to ARM Research (2005) and IDC RededR005) there is an
evidence to suggest that the growth of the SRM etaik leaded by the e-Sourcing
applications rather than the relative mature e-lfh@uent solutions.

2.4.3 The Supplier Relationship Management Trends
The universal trend in the area of supplier reteiop management goes towards the

process cost reduction and compliance. Nowadagdnthrest of the organizations is to
build flexible electronic processes that suppod anstomize their business processes,
at the same time that they are able to adapt therpgise to the constant market
changes.

Therefore, for the next couple of years it is uslykthat SRM will move outside its
current basis: e-Procurement, e-Sourcing and Saipfhablement. Instead, what is
expected is the consolidation of the current funlities and practices, especially the
ones that have still not achieved its maturity:ib@ss process outsourcing, contract
management, service procurement, spend and suppkdiigence, process integration,

among others.
Business Process Outsourcing (BPO)

During the last years, there was a wave towardsppication of service providers in
the supplier relationship management market, agghoearlier utilization of those
services leaded to a reduction in process improuernenefits due to workflow and
integration issues.

Currently, a study from Gartner [Gart06] showedttd2% of the European
respondent and 36% of the American respondentsalaeady using some form of
procurement BPO.
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BPO is the delegation of IT-intensive purchasingcpsses to an external provider
that owns, administers and manages selected pescedmsed on defined and
measurable performance metrics.

The factors in favor of business process outsogrerg. rapid deployment, lack of
IT resources, access to new technology/skills ar&t, @are convincing supply chain
managers to outsource part of their procuremernvites, despite the relative higher

integration cost of this approach [Aberd06, 2].
Contract Management

The benefits of contract management is gaining name more attention, due to the
amount of manual processes currently involved duancontract negotiation and its
future control, there is no reason that contrachagament applications cannot double
or triple their installations over the next few yefPang05].

The contract management providers can offer tlystems in two ways: As a part of
their Sourcing-Suite or as a Standalone solutionceS companies have different
requirements and processes regarding contract rearea, there are opportunities for
both business models.

Technically speaking, contract management systesvstaated its deployment on the
buy-side with the management of supplier contraldsnetheless, the market should
start a convergence between sell-side and buyesid#act management solutions that
should provide to companies a central documentodataand compliance rules, based
on a unique master data [CeDa05].

Enterprises are also starting to enhance the mtiegrbetween contract management
solutions and other inter-organizational applicagiosuch as CRM, SRM, and ERP in

order to gain visibility and to prevent revenuekiege and lengthy processes [Aberd06].
Service Procurement

Service procurement processes are still a sourbegbfcosts to companies, and due to
its complex and heterogeneous purchasing procefeses;ompanies up to now have
tried to support those processes via the applicatiaveb-based information systems.
Nonetheless, this scenario is changing, the suieBysiness-Barometer 2006/2007”
have shown that around 70% of the industrial entgp in Germany rated service

procurement as a high or very high relevant aspiettteir SRM activities.
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Different from the MRO (Maintenance, Repair and @giens) materials, service
procurement processes have hardly data transfedlestds, and few IT vendors provide
specialized tools to support this business process.

Hence, there is a need to develop electronic datesfer models and standards to
foster the development and application of web-baséormation systems during a
service negotiation and buying process between aamap and their suppliers.

Some initiatives in this direction have alreadyetakplace in Germany with the
research projects Services Standardization and G¥RRAFT. Nevertheless, further
developments have to be done by IT vendors in ordyuild appropriate tools and
interfaces to facilitate the management of sergoecurement, since companies are

seen this area as the next frontier in their SRMeots.
Spend and Supplier Intelligence

The transparence of the purchasing process andsdatkey factor for a SRM program
success. However, currently only one in every figempanies applies spend
management solutions to control their purchaseities [HoNe06, 27].

The utilization of business intelligence technoldgyextract and analyze possible
cost savings and support the design of suppliexcieh/evaluation and spend saving
programs in a company is a major goal of moderchmase departments.

Since most studies suggest that those systemstiiréen Sts infancy and most
companies have still not deployed this technoldbg, market of spend and supplier
intelligence applications should continue its hggbwth rate in the next years.

The near future developments in this area shouwdsfmn reporting and analytical
features as well as Key Performance Indication JKIéfinition models. In the long run

reporting tools with automatic commutation with eargkr are expected.
Process Integration

All the trends listed above and any other develagmie the area of supplier
relationship management should have as the maih tgeacomplete integration of
company’s business processes.

It has to be noted that during the developmentngfsuite, module or a standalone
solution, the main focus should not rely on thetdess conception, but rather on the

entire business process.
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Service Oriented Architecture (SOA) is an optionfaailitate this approach by
supplying an environment in which different infortioa systems can be provided and
integrated as services, increasing systems furadties and process compliance.

Mr. Shai Agassi, the former CEO from SAP, goes duether and related as his and
SAP’s vision, the deployment of a unique and irdégpt business process platform in
which the entire supply chain, from the purchaseales, will take place.

“The days of buying point products are long behusl Five years from now,
customers will only buy suites. You won't purchasdividual point products such as
ERP, CRM, Supply Chain Management or HR applicatitmat will ship to you as
separate entities and that will end up as a catledf services that you need to manage.
Customers are looking to drive a higher level ougaout of their industry flavored
enterprise software solutions and they are doing tirough deploying application
suites.” [SAPO06].

Market Overview

The SRM market is constantly growing. The ERP pexs, e.g. SAP and Oracle, but
also the "Best-of-Breed" vendors, e.g. Ariba, argongly developing their
functionalities in order to be able to survive lstcompetitive market.

Especially in the area of strategic sourcing mustestment has been done with the
purpose of improving or reinforcing the current elepments in the area of contract
management, service procurement, spend and supiplieligence and process
integration, among others.

On the other side, in the area of e-Procuremeet,gtiowth potential seems to be
exhausted, and the growth expectations relatively, Iwhen compared with the
booming e-Sourcing segment of the market.

Other important trend in the SRM market is the maplon of business process
outsourcing and SRM On-Demand, which gives softwardors the possibility to
offer their systems as a service. First to middie enterprises, which cannot afford the
acquisition of license software, and second todsganizations, which are looking for
innovative products and skills without the needireest huge amount of capital in

implementation and roll out projects.
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3 Research Methodology

The main goal of the following chapter is to deserthe empirical study constructed
with the purpose of exposing useful information the design of an innovative e-
catalogue based tool to support companies’ indiraaterial supplier relationship
management (section 3.1).

Therefore, it is introduced firstly the researchdlpgy applied in the study (section
3.1.1), followed by the data gathering tool degjgections 3.1.2 and 3.1.3) as well as
the sample delimitation process (section 3.1.4).

Afterwards, the chapter carries on describing theceptualization of the research
guestions, as neither the literature review noviptes researches could have provided
enough subsides to the further development of tilndysthe author has decided for the
application of an empirical study (section 3.2)rtRarmore, the chapter explains the

data analysis methodology used to interpret theeguresults (section 3.3).

3.1 Empirical Study
Based on previous studies and the literature reviesvempirical research was designed

and conducted from October-2007 to February-200htdyze the adoption of supplier
relationship management tools by large German pm$éess in order to describe the
state-of-the-art of these systems in the Germarkehand to confirm and to draw
trends that will be used to develop a new solut@rsupport current and future e-

business needs.

3.1.1 Research Typology
The survey applies two research methods. Firstexgloratory approach is used to

expand the current knowledge and believes on tha, drelping to break up some
paradigms that may exist.

This method is often applied in fields which hawvat been much researched and
there is a lack of qualified information, which tise case of the research field in
question, i.e. SRM and e-Catalogue.

Supplier relationship management and e-catalogusess, although they are
considered relative mature systems, there are reh rapplied market studies on these
topics, especially in what is regarding their tachhaspects, e.g. technological trends,

integration issues, standards, etc.
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And secondly, a descriptive methodology is appisth the purpose of describing
the current practices through the collection ofrabgeristics and opinions, and the
further correlations of these facts and other e

The later approach, in contrast, is used in atkast have already been enough
studied, thus the survey intends to verify the ltssaf previous similar researches
concerning the practical application of these soh# in companies, e.g. system
benefits, obstacles, key-drivers, etc.

Most studies apply a hypothesis based methodoleligh is tested against previous
ideas of the authors using diverse gathering te@old experiments. Although this
technique is reasonable in numerous situationsggfdication is more appropriate in
confirmative studies than in exploratory researches

New research areas in which there are either fewmarconsolidated common
knowledge, e.g. supplier relationship managemérduylsl avoid the solely application
of hypothesis based studies with the purpose oficiad the risk of limiting the
research results.

According to Vergara [Verg98], exploratory researshapplied in areas in which
there are few common knowledge, while descriptigsearch are used to analyze
specific populations with the aim of describingt&aand phenomenon extracted from
their experienced reality.

The chapter two has provided readers with the requRM background, explaining
terms and solutions through an exhaustive liteeateview of the area. On the other
side, the main objective of the empirical studytasgather sufficient data from the
relevant population: first to define the statedwé-art of these systems, and next and
more important to collect and to classify infornoatin order to foresee new trends and
future behaviors based on observation and dataredgsis of this population.

Berry [BeLi97] emphasizes the use of data miningaabottom-up approach to
extract new knowledge, previously not known, chdp00]. The data mining process
applies a series of tools and techniques to allosv generation of knowledge from
diverse databases.

This work applies some of these techniques with ghpose of getting a better
understanding of the research participants’ curreality and draw new technological

trends on this market.
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On the other hand, the application of descriptivethads is required both to
delimitate and describe the practices on the masaket to establish relationships
between variables and facts [Mart94, 116].

Therefore, it was applied a quantitative reseaxehich is characterized by the
employment of quantifications on either the datthgang process and their treatment
using statistical methods, which can vary from denmpdicators such as mean,
percentage, maximum-minimum, etc., to more compmags such as correlations,
regressions and trust levels, etc [Rich99]. Thishoe seeks to guarantee the precision
on the results description to avoid the generatfomisinterpretations and false trends.

The research data was gathered from a number @é I&erman organizations,
applying the internet as the main communicatiomaokébetween the parts. Regarding
the nature of the study, the work has a quantgapproach applying a questionnaire to
collect the data.

However, there was a preliminary issue that musadsressed before starting with
the data collection, the decision about the appmtgicommunication channel, i.e. the
internet, which was selected to be used due tadimntage regarding cost, speed and
access to participants.

After the decision to use the internet, there \asrtecessity to check the participant
access to the Web and the penetration of this medre population. This analysis was
though relative simple considering the profile loé fpotential participants, i.e. most of
them high managers of important German organizatrath high internet literacy.

Taylor [Tayl00] argues that the use of the inteioeaipply questionnaire represents
an important revolution, which reduces drasticalhe research costs and allow
researchers to address much bigger populationginoiy a faster response than
traditional ways, e.g. the post.

The application of a written interview form wasesged, because of the necessity to
achieve a high anonymity grade of the respondemtsy probably would not feel
congenial to answer questions about their projetaild and future developments, if a
face-to-face oral interview model had been chosen.

Furthermore, the specific terms and definitionstloé area are in most cases
confusing, because of the existence of diversepratation for the same term in the
practice, thus to avoid possible misunderstandingreiest phase was necessary to
increase and secure the questionnaire understalediaigoy the potential respondents.
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Other important issue was the selection of the egatg tool, in other words, the
decision about the use of an off-line or an on-ligeestionnaire. The off-line
guestionnaire had the benefit that the participaidsnot need to be connected to the
internet to respond the survey.

However, its application requires either a file edoad, which would incur the risk
to the e-mail be blocked by the organization siak, or the necessity to create a web-
page to store the questionnaire which could be tmaded from a link available in the
invitation e-mail, creating discomfort to the resdent.

After a pros and cons analysis, it was decidedtlier utilization of the on-line
questionnaire tool of a professional survey sofemanovider (2ask), cfvww.2ask.de

which was available through a link on the preseéornag-mail.
The main reasons for this decision were:

* The possibility to use interactive questionnaires;

* Increase the professionalism feeling and the trnghe survey;

* Maintain the participants anonymity, while trackipgssible duplications by
the use of cookies;

* Application of an on-time follow-up mechanism,;

* Avoid firewall matters.

3.1.2 Data Gathering Tool
The next step was the development of a questiamnarhich is an investigation

technique consisting of a number of written quesipresented to people with the
purpose of gathering opinions, believes, interés|ings, expectations, etc. [Gil87,
206].

The questionnaire was designed based on the literatview with the goal of
facilitating the collection of relevant primary datwhich could be analyzed using data
mining techniques to build correlations, trends #mel impact of supplier relationship
management systems on the German Market.

The author developed an elaborated questionmaiBrman, which was e-mailed to
the potential participants. The questionnaire wiagleld into three parts for didactical

and practical reasons, see appendix C it the etidsivork for more details:

* The first part of the questionnaire addresses cagipaand participant

characteristics; the respondent was asked aboetra@egquestions concerning
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their organization, e.g. size, sector and theiitosin the enterprise to give
an overview of the research sample.

* The second part deals with company’s supplier iclahip management
strategy and competences. A number of questions feemulated regarding
the SRM strategy situation in which the participantuld rate a variety of
statements by importance. At a later time, theardpnt was asked about the
system landscape of their organizations, givenildeten their information
system architecture and competence.

* The third part covers the e-catalogue strategyhef énterprise, providing
information about the current status of their pamgs and discussing their
goals in the near future, regarding different agpe@dt their strategy, e.qg.

system features, system integration, project scetge,

Indeed, the questionnaire is consisted of a gréugbjective questions, which could
be answered by a mouse click by the utilizationcbéck boxes and radio buttons
techniques, in addition in some questions a ted bption has been included to take the
maximum advantage of the exploratory nature oféisearch.

The questions were designed in the simplest wagilplesto increase the response
rate of the survey, thus most of the questions wérmultiple choice. However, for
some questions the participant was asked for mseagent or disagreement using a five
point rating scale based on the Likert scale, andoime other questions, respondents
have been asked about the current situation ofr thepgram and their future
expectations in a two columns question layout.

A limited point scale has the advantage to fat#itthe statistical analysis of the
research, while it provides researchers with asfatiory number of options without
submitting participants to the stress of an exeessange of possibilities. According to
Mattar [Matt99; 204] more than seven options coesuthe respondent and less than
three make unviable any reliable analysis.

The questionnaire was stored in the database abf@gsional survey tool at the
internet from the company 2Ask, which allowed a tmmable response of the
questions and the prompt export of the final resulthe database, and then to the
statistical analysis software.

The use of an individualized presentation letteg, ie-mail, even though it is
recommended by many authors, was unpractical duketdact that the questionnaire

was sent to hundreds of organizations.
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Nonetheless, to reduce the unwillingness of themal participants and increase
the credibility on the research, a semi-individeedi e-mail was prepared and sent from
the University Karlsruhe e-mail system, what théhaubelieves increased the interest
of potential respondents, avoided the possibilitst tthe e-mail was perceived as a
spam, at the same time that it increased the keust on the survey, for more detail,
please see the appendix A and B at the end of dinke. w

In order to increase the response rate, the paltguatrticipants were contacted many
times, approximately every 20 days after the pnevicontact was done. After four
months realizing this procedure the gathering m®ogas closed with a satisfactory

response quote of 21%.

3.1.3 Pretest
After the conceptualization of the questionnaired ame decision for the most

appropriate communication channel, a pretest wasw&d. The data gathering tool
was verified regarding its appropriateness and aravlity. The pretest has as its main
objective the instrument evaluation in order to rgnéee that the gathering tool
measures exactly what is supposed to analyze [GiEBY).

A version of the pretest was discussed with sofvextperts and system users, who
were selected from specialized software housesframad the purchase department of
large German multinationals. The duration of thetgst interviews were around one
hour, during which terms / questions comprehenscampleteness and redundancy
were tested and improved.

The pretest phase was also important to analyzengbessity to introduce further
questions and indicators, which may had been feggaturing the questionnaire design,
and to prove the efficiency of the tool.

The result of the pretest was very positive, raggijust minor changes concerning
some technical terms, the inclusion of a new qaestnd one or another change in the
order of the questions.

Another goal of this phase was to check the dumatibthe questionnaire response
process, which should not be longer than 10 minwted the usability of the on-line
guestionnaire software interface.

Thanks to the relative simple questions constractmd the available software
resources, the proposed response timing has bddrved without any software

usability problems.
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Parallel to the design and the test of the datfaegimg tool, the sample selection was
carried out and as soon as these processes hadlbeenthe survey was applied to

collect the data and proceed with the researclysisal

3.1.4 Sample Delimitation
The work intended to gather data mainly from pusehdepartments or other related

departments, e.g. SCM, logistics, etc. Therefotecan be said that more than
organizations, the purchase departments were tfindigit of the survey.

On the other hand, in the macro-economical serrse,pbpulation target of the
research is the group of large enterprises in ten@n market, which according to the
classification of the European Union are compawiéls an annual turnover greater than
50 million Euros [DiHLO3, 45]. The work has adogtehis classification and
introduced the term very large enterprises for cammgs with an annual turnover greater
than one billion Euros.

In the next step the sample has been delimitdtemligh the contact of several
organizations which possess the information abayt &mployees of some large
German companies.

This process is characterized by a process ofpradtabilistic sample due
convenience [Matt99], which is often seen in otkelentific researches and in many
cases is the unigue or most efficient way to swdpecific issue [Wint02].

Basis of the sample was: the Ecl@ss e.V. membdrs, wave a strong focus on
purchase department IT issues; addresses fromafipedi direct marketing companies’
database as well as organizations, which havecpeated recently on fairs and events
in the area such as e-Procure in Nuremberg, Germany

Besides these sources, personal contacts havebatso included, generating a
database with a total of 445 organizations, whictoeding to the statistical analysis
more than 97% were large enterprises.

The potential respondents consisted basically & tigh-management of the
purchase department or other related activitigs, ®ipply chain, IT, Business Process
Management, etc.

Due to the specificity and strategic nature of theestions, it was discarded the
possibility to apply the questionnaire on the Celswof large organizations, e.g. CEO,
CFO, CIO, because those employees may did notthaveetailed knowledge about the

supplier relationship management programs.
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Thanks to the good quality of the generated lidtjclv consisted mainly of high
executives of the second and third hierarchicatllethe author did not need to contact
per telephone the companies to identify the apjatgicontact person, although some
telephone calls have been made to convince someafaitrespondents to participate in
the survey. Nevertheless, as previously mentiohediain contact channel was the e-
mail.

Out of the 445 organizations listed, 92 firms jggrated successfully in the survey;
other 3 did not complete the questionnaire andtli reason, they were out of the
research analysis. The reasons for the nonpatticipan the survey are unknown, but
it can range from time constraints to lack of ietdr

The goal of the minimum required participation qudiad been established in 70
respondents based on previous researches in theaarkthe necessity to achieve a
statistical significant population.

The advantages and disadvantages of a subjectigecdidection had to be accepted,
because of the limitation to collect the informatigust from one employee per
organization, although it was expected that theigpant gives the organization's
point-of-view about their SRM programs, insteadhafir own personal opinions.

The data collected from the survey has been autcafigtstored in the database of
the on-line questionnaire tool, thus the risk abes was minimized. Furthermore, the
tool allowed the data transformation into SPSS #drrfacilitating so the data transfer to
the statistical tool and the data analysis.

Despite the lack of more formal probabilistic apgmio, the sample can be considered
as a good representation of the German marketasitipanies coming from all sectors
of the economy such as: automobile, mechanicaheeging, services, electronics, etc.

The sample provides also a very good representatidhe large and very large
German business sector, having the majority of fttmas that participated on the

research a turnover greater than one billion Epsvsy/ear.

3.2 Research Questions
This section introduces the research questionguedibased on the literature review

and the available market studies on the suppli@tioeship management topic. The
research instrument has been formulated basicglthd construction of some research
guestions, which from one side collect descriptia¢éa, e.g. system applied, use grade,
company’s revenue, etc.; and from the other sitlexplores facts and indicators

correlations to draw new trends and opportunitiethé SRM market.

46



The survey is consisted of the following reseayebstions:

Population Characterization

What is the annual revenue of your firm?
In which sector of the economy is your company?

What is your function within your company?

Supplier Relationship Management Program

Does your company have a SRM program (indirect gygod
What are the expected benefits of your SRM prodiiatirect goods)?
What are the main obstacles to your SRM prograntir@ot goods)?

In your opinion, which are the key business prastithat support a successful
SRM program (indirect goods)?

Which systems does your enterprise apply to supisaridirect material
purchasing processes?

How many percent of your indirect material spending currently supported
electronically (purchase volume)?

How many percent of your indirect material spending currently supported
electronically (contract quantity)?

How many percent of your service spending are atigrsupported
electronically?

Does your company perform spend analysis of itseetipurchasing? If yes,
which are the criteria?

Based on what do you negotiate contract with yndirect material suppliers?

Does your company apply other criteria besidesepgridts indirect purchasing?
If yes, which ones?

Does your company deploy a contract managemergrapst

e-Catalogue Systems

Does your company deploy e-Catalogue solutions?

How many suppliers does your e-catalogue platfarmently support?
Who implements and maintains your catalogue coftent

Which systems is your e-catalogue solution curyantegrated with?

Which systems would you like to see your e-catadogpiution integrated with
in the future?
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* Which Product Groups are supported electronicallyaur organization?

* Is your company planning to expand these mater@ls in the next 24
months? If yes, which material groups?

* What are the current value-added functionalitiearoé-Catalogue system?
« What are the future value-added functionalitiearme-Catalogue system?

» If your company applies e-catalogue solutions febgpecialist provider, what
are the main benefits of those solutions to youngany?

« What kind of information should be available ineanatalogue based
procurement portal?

 How many languages does your company acquire ptadfiocmation in?

* Which format does your enterprise apply to suppgemrtlectronic product data
exchange?

* Which product classification system does your camypaupport?

3.3 Data Analysis Methodology
In the first part of this work the author has imlmeed some concepts concerning the

supplier relationship management technology andketawhich provided the required
background to the research and gave readers tesssy knowledge to understand the
study results.

This theoretical framework has been represented vagious objects in a
questionnaire for the purpose of evaluating theerursituation of SRM projects with
the focus on indirect material management in ldgeman organizations, at the same
time that it has explored new technological aredsetdeveloped in this field.

In order to investigate these issues, variablesiagidators must be created to test
the practical application of this technology. Theadanalysis of these objects consists
first of a descriptive analysis [Viei98] of data means and standard errors, in cases of
quantitative variables; and by means of absolutguencies and percentages for the
case of qualitative indicators.

It has been also included in the work, charts abtes with the intention to improve
the visualization and interpretation of the surwvegults. These data presentation
mechanisms have included just the valid valueshef $tudy and their statistical
interpretation to facilitate the right interpretatiof the results by the readers.

Furthermore, an inferential analysis was made stingi of two parts: An analysis of

internal consistency and an association analysis.
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The inferential analysis applied in the study hasstdered a significance level of
10% @ = 0.10), which is less conservative than the usigalificance level of 5% =
0.05) adopted in other similar researches.

The reason being that the author has decided lbooader investigation, considering
that the research seeks to identify the most reptasve characteristics of the projects
studied, and to recognize technological trends,clwta more conservative analysis
would probably not uncover.

The questionnaire made use also of quantitativestones, which were represented
by a Likert scale, hence to verify their relialyilia statistical analysis has been
conducted item by item using an internal consistetiests based on the Cronbach's
Alpha, means and standard deviations of the sbhalarj78].

These reliability tests were conducted to checkpttedability of errors concerning
the research results as well as to identify possitdms that would decrease the
information consistency.

In addition, associations between the variablesesgmting companies’ and the
project characteristics, i.e. companies’ size aadias as well as the SRM and e-
Catalogue projects maturity; and the other indisatd the survey have been verified by
the Fisher exact Test [MaLiO0], which was the statal methodology selected due to
its effectiveness and its appropriateness to dél the sort of data collected in the
survey.

The Fisher's exact test is used to demonstratestatally significant association
between different variables, and it is characteribg the calculation of p-values that
indicate the association between two distinct iattics once the p-value is lower than
= 0.10, level of significance; see the appendixnDthe end of the work for more
information about this analysis.

In order to measure the effect size of the assoonmitthe V Cramer test [Agre96]
was applied. This test is commonly used to measamsinal qualitative variables like
the ones adopted in the questionnaire.

The measure of association V Cramer range from D ¢o (0% to 100%) where O
means no association and 1 means perfect comhbinatence, the measures illustrated
in the last two columns of the appendix D represleatstrength of association between
the variables and their respective p-values.
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Once the association between two variables had beefirmed by the statistical
analysis, the objects were submitted to a Residumallysis in Contingency Tables
[Pere99] to identify the association profile andithiepresentation intensity.

And to conclude, after the reliability and the asation analysis had been done, the
results were further examined by means of compasisgainst the literature review and
the expert experiences with the aim of providing wtatistical analysis with the

practical aspect of companies’ operations.
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4 Research Analysis

The next chapter describes the results of the erapstudy conducted from October
2007 to February 2008 among different sectors @fGlrman economy in an attempt to
understand the current German supplier relationshgmagement practices and the
future issues that companies are planning to addneheir SRM projects.

The response of 92 participants, the majority ofcWiwere multinational enterprises
with an annual turnover greater than one billiorrdsy were analyzed to identify
leading SRM practices by gathering relevant infdramaabout organizational business
factors, enabling technologies and planning investi

The survey consists of 24 questions with the prynodnjective to explore companies’
strategy and recognize significant trends in théiSkhd e-Catalogue area. However,
the e-catalogue approach adopted is wide, incluiolgnological factors, which should
support the future development of this system’scfiomal features towards more

sophisticated SRM functionalities.

4.1 Internal Consistency Analysis
The questions consisted of responses based onkiet &cale were proved applying the

Cronbach's Alpha to measure their internal consistén order to assess the capacity of
the scale and the questionnaire to collect the watassary to measure the information,
which should be definitely measured. This indicasorepresented in percentage (%)
and it is resumed in the table 4.1, consistinga tf 31 items.

Nonetheless, eight items were identified due to ptdential to diminish the
Cronbach's Alpha level. In fact, the Cronbach'sh&lpralue would increase at most
2.8%, in the case that the item 8.5 (Alpha = 0,88f3he table 4.1 would be removed.
The item 8.5 is the item with the greatest negaitivpact on the internal consistency
level.

Furthermore, it has been taken into consideratan from one side the exclusion of
the questionnaire does not lead to a consideradie ip terms of the information
consistency, and from the other side the infornmatost could not be measured under
the research circumstances.

The author has decided to keep all items of thestiprenaire to deepen the survey
results, although occurring in a certain loose l# tnformation consistency in the

statistical findings.
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Cronbach's
Scale Mean if Scale Variance Corrected Item- Alpha if Item

Variables Item Deleted if tem Deleted Total Correlation Deleted
6.1 - Automate the purchasing process 102,23 121,945 0,359 0,766
6.2 - Reduce the transaction costs 102,62 120,326 0,388 0,764
6.3 - Centralize the purchasing process 103,12 115,466 0,482 0,757
6.4 - Improve spend visibility 102,81 114,962 0,610 0,752

6.5 - Free up the procurement team for

e 102,62 115,766 0,677 0,751
value added activities
6.6 - Promote collaboration with 102 88 128 586 0.120 0.775
suppliers ' ! ! '
6.7 - Increase control over company's
spending 103,12 117,306 0,440 0,760
7.1 — Lack of e-business standards 104,12 121,946 0,420 0,764
7.2 - Internal end-user resistance 103,69 124,302 0,242 0,771
7.3 - Limited systems functionality 103,42 126,334 0,122 0,778
7.4 - Resistance and immaturity of
suppliers 104,12 129,466 0,018 0,780
7.5 - Enabling and managing 103,54 130,018 -0,021 0,784
suppliers catalogues ' ! ! '
7.6 - Managing complex material 103 15 130135 0032 0.786
categories ' ! ! '
7.7 - System integration 103,81 138,562 -0,343 0,801
8.1 - Consolidate the suppliers' base 102,65 119,755 0,635 0,757
8.2 - Centralize the purchase activities 102,69 122,062 0,473 0,763
8.3 - Purchasing process 102,23 124,105 0,310 0,768
reengineering/standardization ' ! ! '
8.4 - Improve purchasing/performance
analysis 103,27 120,205 0,471 0,761
8.5 - Outsource supplier enablement 103 69 138702 0328 0.803
and catalogue management ' ! ! '
8.6 - High integration with other SRM
technologies 103,58 129,614 0,012 0,780
8.7 - Use of supplier networks 104,23 124,985 0,229 0,772
14.1 - Single products 103,65 124,315 0,149 0,778
14.2 - Total portfolio 103,19 118,402 0,342 0,766
14.3 - Material group 102,73 123,885 0,211 0,773
14.4 - Product with highest and lowest 103,27 119,325 0.343 0,766
purchase volume
15.2 - Product/Service quality 102,38 124,166 0,355 0,767
15.3 - Delivery time 102,62 124,006 0,421 0,766
15.4 - Supplier assortment 103,04 120,678 0,436 0,762
15.5 - Technological capacities 103,08 114,314 0,694 0,749
15.6 — Services 102,81 120,962 0,503 0,761
15.7 — Implementation 102,96 116,998 0,662 0,753

Table 4-1 Cronbach’s Alpha if Item Deleted Analysis

The Cronbach's Alpha value of the questionnaire eahsulated on 0,775 (77.5%),
which indicates a high ability of the questions ameir variables to portray information,
see the results on the table 4.2.

The appendix E, in the end of this work gives a miamy of the item per item

analysis, in case more detail about the reliabiést is required.

52



Cronbach's Alpha Based
Cronbach's Alpha  on Standardized ltems N of Items

0,775 0,800 31

Table 4-2 Cronbach’s Alpha Test

4.2 Organizations Profile
The Organizations profile provides the charactiesstf the survey participants which

allow the relationship of the research results wvithse organizations as well as the
construction of deeper analysis concerning suppéiationship management practices
within specific target groups.

The population consists of enterprises from diverssrket segments and sizes,
though including a broad spectrum of large orgdiona, whereas the majority of the
respondents are large German enterprises with apahrurnover greater than one

billion Euros.
Company Size

The company size, according to their annual revgniserepresented in the figure
4.1. The sample represents well the large sectath@fGerman economy, coming
around 97% of the participants from this marketmsegt and with the majority of the
population (60%) being very large enterprises waithannual turnover greater than one
billion Euros, and 15% consisting of companiedwaihnual revenues varying between
250 million and one billion Euros.

The work adopts the European Union classificatiovhich considers large
enterprises, companies with an annual revenueagréetn 50 million Euros. Thus there
Is just a minority of the sample (3%) representimg small and medium size enterprise
sector.

This population representation was already expeatethe survey has as its main
goal the analysis of SRM projects, which the autbelieves are more common and
mature in the large organizations segment. Thezeftire attention on refining the
sample selection procedure in order to collectchretact data of potential participants
that come from this market segment.

Nonetheless, the survey has further divided #rapde into different company’s
sizes to allow deeper analyses of organizationsirapinom different sub-segment of
the large enterprise sector. The figure 4.1 shdws further segmentation and their

representation in the total population.
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3%

@ Less than 50 Million Euros
W 51-250 Million Euros
0251-1.000 Million Euros
01.001-10.000 Million Euros
m Ower 10.000 Million Euros

29%

Figure 4.1 Company Size
Organization Sectors

The companies’ sectors are sub-divided into sepeciic segments and a further
option to represent the other segments not spddifiehe survey, see figure 4.2. The
division was made based on previous researcheBeiratea, cf. chapter 2.4, which
demonstrated that sectors that have a higher campeatte, stimulated by strong cost
pressures and low margins, tend to look more fapwative ways to improve their
competitive advantage against their competitora tlmother market sectors. And often
they have found in supplier relationship managenpgograms a good instrument to
leverage efficiency and their competitiveness.

The population represents different business asédlse German economy, with a
relative strong concentration on three main sect#usomobile with 20% of the total
participants, Services with 13% and Mechanical Begiing counting with 11%;
followed by chemical / pharma (7%), electronic aedhnology both with 5% and
wholesaler / retailer (4%). However, unfortunataelgreat number of the respondents
(35%) come from other sectors of the economy, wigichld not be identified in the
survey.

The literature on this topic suggests that thesersesectors, which were clearly
identified on the survey, have the most profoundwedge and experience in SRM
projects. Hence, the idea to concentrate the asadysthese sectors and to have the
other sectors grouped in a single set to simplify &nalysis, and confirm previous
findings, which indicate that SRM practices areslpsesent and mature in these other

sectors.
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Figure 4.2 Organizations Sectors

Function within the Enterprise

Regarding the participants’ position in the orgatian, the table 4.3 shows that most
of the respondents are employed in departmenttedelaith the purchasing activities.
Looking in more detail at their functions, 82,6%tlbé participants are employed at the
purchasing / supply chain department.

IT counts with the second largest group with 7,6Rthe participants, followed by
Business Process Management (4,30%) and logistit Wil%. The remaining 4,3%
come from other unidentified company’s departments.

The concentration of the respondents on SRM relatadtions provides the work
with a more refined and practices oriented vievihanissues investigated by the survey.
This fact increases the accuracy of the responsassures the quality of the research

findings and their practical application in futwerks and technological developments.

Variables Frequency (N) Percent (%)
Purchasing / Supply Chain 76 82,6
Logistic 1 1,1
Business Process Management 4 4,3
IT 7 7,6
Others 4 43
Total 92 100,0

Table 4-3 Participant Function within an organization
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4.3 Supplier Relationship Management
The survey confirms that supplier relationship nggmaent activities are on the agenda

of most large German organizations with more th@fo &f the participants having
SRM programs for indirect goods in place.

Given that SRM started with the implementation gbrecurement applications,
which has as its focus the indirect goods purclgagiocess, it is not surprising that the
majority of the respondents (54,9%) have begumr freigrams for a relative long time,
over three years, see figure 4.3.

Nonetheless, approximately 14,3% of the participasiill planning to implement
SRM programs in the next 12 months and another 6)&% just implemented their
SRM solutions.

Indeed, most German organizations have understeoddlue proposition of such
programs and are willing to invest on informati@ctnology and better processes to
improve their SRM operations.

As companies advance in their business and i fhaichasing processes, they
recognize new supply chain demands and as a coerseguihe necessity to manage
their purchasing processes electronically.

Later adopters realize the market pressure angrassured by the market forces to
move from paper / manual based processes to maophisticated information
technology based ones. And the organizations whigte already recognized this
demand and have implemented SRM solutions will riksly either invest in extended
supplier relationship management solutions or vadrry out Rollouts projects
throughout diverse Business Units.

60.0
50,04 A
40,01
30.0-
20,01
10,0

0.04

inuse for
inuse for
less than
one year
to deploy
within 12
maonths
nao plans
to deploy

yes n

Figure 4.3 SRM Implementation
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4.3.1 SRM Benefits
The survey results demonstrate that the three owmrsequential benefits of a supplier

relationship management program for indirect gcares

1. Automate the purchasing process;
2. Free-up the procurement team for value added &esyi
3. Reduce transaction costs.

In this question, participants were asked to raekefits on a Likert scale ranging
from 1 to 5, in which five indicates the greatesportance.

Since SRM projects are directly linked up with thgplementation of information
systems to improve supplier management processds, not astounding that the
automation of the purchasing process has been tsgélems the most important
motivation that enterprises seek while adoptingRMSprogram. This fact scores a
mean of 4,48 and a standard error of just 0,105\gntfze participants.

The free-up of the purchasing department to perf@tnategic activities was
prioritized by most respondents, mean 4,22 anddatanerror of 0,103. After the
automation of the purchasing process, this itembegs selected as the highest ranked
benefit.

This result suggests that organizations are moWwam short-term, cost-driving
reasons to implement SRM projects to a more sii@atagd long-term approach,
avoiding the risk and high expectations that wesenmon in the beginning of the
internet applications.

Cost reduction issues, which used to be the primmeagon for organizations to
implement SRM programs, are still ahead of mosedbjes, mean 4,11 / std. error

0,110, but it no longer ranks as the most importartefit, as often seen in previous

studies.
N Mean

Std.
Variables Statistic Statistic Error
Automate the purchasing process 89 4,48 0,105
Reduce the transaction costs 89 4,11 0,110
Centralize the purchasing process 88 3,74 0,129
Improve spend visibility 89 3,60 0,117
Free up the procurement team for value added activities 89 4,22 0,103
Promote collaboration with suppliers 88 3,65 0,090
Increase control over company's spending 89 3,48 0,134

Table 4-4 SRM Benefits
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The topics centralize the purchasing process, pr@roollaboration with suppliers,
improve spend visibility and increase control ogeempany’s spending have scored
about the same on the survey, see table 4.4.

These factors have scored a mean around 3,6 amthtaveé small standard error,
indicating that all of them are relevant for comiganand that control and compliance
continues to rise in importance at the purchasiegadment, whilst they seek to
improve their relations with suppliers.

While having a closer look at the benefits of inmpésting SRM programs, the study
shows that basically the main reasons to emploft susolution almost do not change
their importance level in companies, regardleghefmaturity of the SRM project.

As it can be seen in the table 4.5, the three rbanefits, i.e. automate the purchase
process, free-up resources and reduce transactists, care present in all different
maturity grades, having just minor differences, mhaon the weight that each group
gives to these factors.

This result indicates that managers started toripre strategic and process issues
over cost reductions; hence there is an increasivggeness of the importance of value

added reasons to deploy SRM solutions, regardfetbe grogram maturity.

Descriptive in use for more than | in use between 1 and in use for less than | plan to deploy within
Statistics 3 years 3 years one year 12 months

N Mean Std.Error| N Mean Std.Error| N Mean Std. Error| N Mean  Std. Error

Automate the
purchasing 50| 4,60 0,131 19 | 4,00 0,306 6 | 5,00 0,000 12 | 4,58 0,149
process
Reduce the
transaction 50| 4,24 0,136 19| 3,95 0,281 6 | 4,00 0,447 12 3,83 0,322
costs
Centralize the
purchasing 49 | 3,78 0,190 19| 3,58 0,289 6 | 3,67 0,494 12 3,83 0,207
process
Improve spend
visibility
Free up the
procurement
team for value
added activities
Promote
collaboration 49 | 3,71 0,109 19| 3,58 0,221 6 | 3,67 0,422 12 3,50 0,230
with suppliers
Increase control
over company's| 50 | 3,60 0,167 19| 3,05 0,354 6 | 4,17 0,401 12 3,42 0,358
spending

50| 3,52 0,162 19| 3,74 0,285 6 | 4,33 0,211 12 3,33 0,256

50| 4,34 0,123 19| 3,74 0,285 6 | 4,33 0,494 12 | 4,50 0,195

Table 4-5 SRM Benefits according to Project’s Matuity
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4.3.2 SRM Obstacles
As it is shown in the table 4.6, the major chalkefg companies’ SRM programs is the

management of complex material categories, givanttie respondents rank this matter
with a mean of 3,19 and a standard error of 0,131.

Complex products demand often special attentiomfpurchasing managers and
systems due to their configuration and customirateguirements, which generally go
far beyond the functionalities of standard SRM 8ohs.

It is not infrequently that the management of carpinaterial categories requires
specific professional expertise and processes, hwhiclude extra information
technology infrastructure and purchase expertsanage their buying process.

In order to attend this market demand, various -bebteed providers are
developing niche solutions to support diverse caxplproducts categories.
Nonetheless, this approach brings extra costsrtgpaaies as these solutions are offered
often as add-on functionalities to other SRM systemequiring tailored business
processes and new e-business standards to haedl&csprocesses.

Although the later developments in the supplieatrehship management field are
significant, the other three major challenges nogr@d in the survey are well-known
from early days.

They are in this order: the limited systems funwidy (mean 2,91, std. error 0,134),
the capability to enable and manage supplierslaga@s (mean 2,84, std. error 0,134)
and the system integration capability (mean 2,&8,esror 0,129).

This finding indicates either the necessity for pames to further invest on new IT
infrastructure or that SRM solutions still have nile of room to be developed, and
while doing that vendors should increase the iraiegn flexibility of their solutions to
enable a bigger return on investment (ROI) for cangs’ IT investments.

On the other hand, e-catalogue vendors have taymasicomplicated and user-
friendly solutions to facilitate the enabling andamaging process of suppliers’
catalogues without the necessity for companies gend on internal e-catalogue

expertise.
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N Mean

Std.

Variables Statistic Statistic  Error
Lack of e-business standards 81 2,74 0,135
Internal end-user resistance 81 2,77 0,127
Limited systems functionality 81 2,91 0,134
Resistance and immaturity of suppliers 79 2,44 0,121
Enabling and managing suppliers catalogues 79 2,84 0,134
Managing complex material categories 80 3,19 0,131
System integration 80 2,83 0,129

Table 4-6 SRM Obstacles

Indeed, the results sign to a future increase enaithoption of business process
outsourcing providers for companies to guarantee system’s functionalities and e-
catalogue knowhow without incurring in high fix ¢®s

Other obstacles perceived as critical by the redgots include internal end-user
resistance (mean 2,77) and lack of e-business atasidmean 2,74), see table 4.6. At
the bottom of the list of key challenges by adaoptinSRM program is the resistance
and immaturity of suppliers, scoring a mean of pjd4 and a standard error of 0,121.

It should be noted though that except by the managé of complex material
categories, all other perceived obstacles had anehnle low score, smaller than 3 in
the Likert scale.

These findings suggest that the confidence on SRigrams is growing again after
years of disbelief subsequent to the internet llalid the disappointment with the
return on investment of former internet applicasion

On the other hand, the table 4.7 shows that eatiepters indicate as one of the
most significant obstacles the system integrationppposite to new adopters that
consider the lack of e-business standards onezofrtajor challenges.

In fact, the early obstacles in implementing a SRMgram are still remaining.
However mature projects are facing more sophigttcahallenges such as limitation of
their systems’ functionality and integration madter

Notably, all groups recognize that the managemémomplex products is one of
their two major challenges. This fact confirms thgortance of these products and
services to current companies’ e-business strategye it reinforces the necessity for

further developments in this area.
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Descriptive Statistics in use for more in use between 1 | in use for less than| plan to deploy within

than 3 years and 3 years one year 12 months
Std.
N Mean Error N Mean Std. Errorf N Mean Std. Errorf N Mean Std. Error
Lack of e-business 48| 277 | 0177 |20| 245| 0285 |6 | 283| 0477 | 6| 350 | 0,342
standards
Internal end-user resistang 48 | 2,58 | 0,154 | 20| 3,15| 0,284 |6 | 233 | 0494 | 6 | 3,50 0,342
Limited systems 48| 2,94 | 0169 | 20| 295| 0285 |6 250| 0619 | 6| 317 | 0477

functionality

Resistance and immaturity

of suppliers 47| 245| 0160 (19| 232| 0,254 | 6| 233 0,333 | 6 | 3,00 0,447

Enabling and managing

suppliers catalogues 48| 3,00| 0179 (19| 242| 0,233 | 6| 3,33 0615 | 5| 240 0,245

Managing complex materig

) 48| 3,21 0,174 | 19| 3,00 0,296 | 6 | 3,67 0,211 6 | 3,33 0,422
categories

System integration 48| 302 | 0,167 |19| 247 | 0280 | 6| 250 | 0428 | 6 | 2,83 0,401

Table 4-7 SRM Obstacles according to the Project®laturity

Finally, it should be noted that new adopters sthaelect their system providers not
just based on their immediate needs, but also baselke different challenges faced by
experienced enterprises.

And while implementing their projects, they havepi@pare themselves from the
beginning for more advanced matters faced by orgdions, which have more mature

and sophisticated projects.

4.3.3 Success Factors
The participants’ views regarding the critical farstto the success of SRM programs

indicate a move from the naive perception of thdiexadays of the Internet, when
organizations saw in the single implementationndbrimation systems to manage the
purchasing processes the answer for their bottomdost problems.

Nowadays, enterprises understood that the crisigatess factor of a SRM program
is not the IT infrastructure itself, instead thecsess of SRM projects is closer
correlated to the organization’s approach to procesandardization, supplier
management and change management (see table 48, the information system
adoption should just support these managerial @simgcompanies.

With the implementation of improved and “centratlzgorocesses, companies can
easily consolidate their suppliers’ base and inioedelectronic processes to improve
their communication with suppliers and consequerdbnsolidate their business
relationship, which lead to the reduction of pusithg process and material costs, and
the increase of enterprises spend visibility antglaance.

Other factors have been identified in the studlgaee impact on the success of SRM

programs, they are: improve purchasing/performaanalysis (mean 3,43), high
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integration with other SRM technologies (mean 3,@Rjtsource supplier enablement

and e-catalogue management (mean 3,06) and uspfes networks (mean 2,62).

N Mean
Std.

Variables Statistic Statistic Error
Consolidate the suppliers' base 90 3,93 0,088
Centralize the purchase activities 90 3,91 0,096
Purchasing process reengineering/standardization 90 4,22 0,090
Improve purchasing/performance analysis 89 3,43 0,102
S]:tns;);écr;eesnttjppller enablement and catalogue 90 3,06 0135
High integration with other SRM technologies 89 3,09 0,110
Use of supplier networks 86 2,62 0,117

Table 4-8 SRM Success Factors

While organizations are focused on the strategjzaich of their supplier relationship
activities, it is comprehensible that a key issu¢hie improvement of their purchasing
process analysis, which embraces as a decisiveawenpthe utilization of information
technology to automate their processes and place spend under management.

The expansion of the adoption of complementaryggrdted supplier relationship
management technologies such as spend intelligemzk contract management,
collaborates to achieve this company’s goal and @lso perceived as it is shown in
table 4.8 as a critical success factor by orgaioiaat

Analyzing the different success-factors that ditverent German SRM projects in
different maturity stages, it was clear that alltlkém achieve the greatest value from
their SRM programs by focusing on process issugs, process standardization,
centralize activities and consolidating the supjdibase.

Indeed, it seems that the younger is the projeas@hthe bigger is the focus on the
process reengineering and standardizations aspebts, suggests that new adopters
have learned from the mistakes of earlier users amedtrying to avoid them by
preparing first their organizations to subsequemtiplement SRM systems to support

and ensure the continuity of the business improvesne
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Descriptive in use for more in use between 1 | in use for less than| plan to deploy within

Statistics than 3 years and 3 years one year 12 months
Std. Std. Std. Std.
N Mean Error N Mean  Error N Mean  Error N Mean  Error

Consolidate the
suppliers' base
Centralize the
purchase activities
Purchasing process
reengineering/standal 50 | 4,20 | 0,134 | 19 | 4,21 | 0,164 6 4,33 | 0,333 13 4,46 0,144
ization
Improve
purchasing/performar] 49 | 3,43 | 0,140 | 19 | 3,16 | 0,245 6 4,00 | 0,365 13 3,54 | 0,215
ce analysis
Outsource supplier
enablement and
catalogue
management
High integration with
other SRM 49 | 3,22 | 0,152 19 2,74 | 0,252 6 3,33 0,494 13 2,85 0,191
technologies
Use of supplier
networks

50| 400 | 0114 | 19 | 3,79 | 0,224 6 4,17 | 0,167 13 3,77 0,257

50| 392 | 0,124 | 19 | 368 | 0,254 | 6 4,17 | 0,307 13 4,00 | 0,226

50| 3,06 | 0,188 19 | 2,47 | 0,246 6 3,83 | 0,543 13 3,38 0,311

48 | 2,67 | 0,174 | 18 | 2,17 | 0,185 6 3,00 | 0,516 12 2,75 0,218

Table 4-9 SRM Success Factors according to the Peajt's Maturity

In other words, the research results confirm thgh hgorrelation between supplier
relationship management accomplishments and th@a&oies’ focus on process issues,
which indicates that companies are more awareedf upplier management needs and
imbalances and try to find in enabling informatgystem technologies just the tools to
optimize and integrate their supply relationshipmagement processes.

4.3.4 Systems’ Deployment
In the nineties with the introduction of the intetrapplications to manage suppliers,

companies started to boost their investments annmdtion technology to support these
processes. One of the main responsible for thisewat internet application
deployments were the e-procurement system andeb&anic catalogue.

Therefore, it is not surprising that the survey dastrates that those solutions
continue to be one of the most deployed systentsararea of SRM applications with
the current deployment rate of 69,6% and 70,7%eawsely, see figure 4.4.

Although, companies are still heavily relying onIEbB1,1%) to connect suppliers to
their organizations. EDI appears to lose momentach@ans of future investments on
this technology is rare these days in compani€s®/{h, instead enterprises are looking
forward to adopting low-priced, flexible and moféaent technologies.

ERP as one of the backbones of any SRM projecatiaigved its maturity with most
of the enterprises having this system currentlglate (81,5%). ERP systems are far the
most deployed solution in large German organizatidrowever, with a low market

expansion rate expected for the next two year94B,3
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Perhaps because of this fact, most ERP providermaring their activities either to
new technology fields, e.g. SRM, CRM or to new nearkegments, e.g. Small-and-
Medium size enterprises.

In the last years, the business focus on contigipility and compliance have
become more apparent. And companies have startadvest on complementary
technologies to fulfill and aggregate the compggtarce-to-payment process.

e-Procurement and e-catalogue, although are caoedids mature technologies, still
being part of the implementation plans of approxetya 13% of the companies
appraised.

However, it has to be noted that the study didheate a deep analysis to identify
possible Rollout and up-grade projects of theséesys in the future, which the author
believes will be the main source of future investina the area.

@ Today
Supplier Evaluation system
Contract Management System
EDI
m Planned
e.Catak)g within the
next 24
e-Auction Months
e-Procurement System
O no plans
to deploy

ERP

0% 20% 40% 60% 80%  100%

Figure 4.4 System Deployment

On the other hand, e-auction and supplier evialiatystems even though have a
relative high presence in companies, 45,7% and%1t8spectively. The survey
indicates that they are going to experience anemphtation rate greater than 20% in
the next couple of years, suggesting that comparestill seeking for larger material
savings and searching for key suppliers to buibdet relationships.

This scenario implies the necessity of better depjohtegration and in consequence

the increase on the level of information exchange ienproved performance measures,
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which should be supported by a new generation aficion and supplier evaluation
systems that should include on their functionaitieew and more refined assessment
methods to support these procedures.

Furthermore, the growing pressure on visibility anodmpliance have forced
enterprises to invest on contract management sakitiwhich are responsible for the
transfer of contract information from/to other ogt@wnal systems in order to enable the
electronic control over business agreements, paeclgaiote, supplier follow-up, etc.;
and finally to guarantee the realization of theisgs initiated during the negotiation
process.

This relative new system environment is currentypldyed by just 20,7% of the
participants and it is expected a future adopteate of around 28% in the next twenty
four months.

This finding is also in line with other trends falnn the study that suggest a
growing requirement on system integration and tlwdusion of add-on functionalities
in current SRM systems to cover the complete pwidgaprocess, while boosting
business performance and increasing the level efsgpend under management and
compliance.

The survey results have reinforced the idea thay Varge enterprises are the
pioneers in applying information systems to supploeir purchase processes, having
deployed most mature solutions and many of themcareently investing in more

sophisticated technologies to electronic connedtraanage their supplier base.

4.3.5 Indirect material spending supported electron ically (purchase
volume)

While the study indicates that companies have heawested in supplier relationship
management technologies and have to a certain cexdearcome most obstacles to
succeed in this area. The level of total indirgetrs&l under management has given a
completely paradoxical vision of the current staitia large part of the SRM projects.
With 46,7% of the respondents stating that theitaltandirect spend under
management represents less than 15% of theirgotahase volume, and approximately
80% of the enterprises having less than 50% of tieéal indirect material purchase
volume under management, suggest a dramaticisityathich is hard to be explained

through the survey analysis alone, see figure 4.5.
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Figure 4.5 Indirect Material Spending (purchase valme)

From one side, the survey has shown that the nhajofi companies have e-
procurement as well as e-catalogue solutions ctlyreeployed, at the same time that
they stated that their SRM projects face relatove énd-users and suppliers resistance.

It is hard to understand the reason why companiessttuggling so barely to
increase the level of spend under management iINSRM projects. Therefore, further
in depth researches based on case studies areegkdoi explain this paradoxical
situation in large German companies SRM projects.

In spite of the previous results of the survewppears that internal users’ as well as
suppliers’ adoption resistance have not been gitlea required attention by
organizations, and perhaps although not shown emesearch, they remain one of the
most challenging aspect of a SRM program, indigatirat organizations have to give
closer attention to change management matters sardnaining programs, if they want
truly to succeed on their SRM projects.

Other assumption which can be made is that compasii# are targeting just a
reduced number of suppliers and material grougleeit SRM programs, thus reducing
drastically the potential benefits that their potgecould achieve and increasing so the
total cost of ownership.

In order to solve this problem, organizations hevevest on new technologies and
set aggressive supplier as well as material grayerage targets and their deadlines.
This goal may be facilitated by the exploitation @dmpany’s systems providers’
expertise during the deployment as well as traiwihtheir employees and suppliers.

A detailed look at the survey results has indicdted there are differences between

the indirect material spend under management s@brding to the company’s sector.

66



The Fisher’'s Exact Test has identified an assaxtiatietween the companies’ sectors
and the level of their purchase volume supportedtednically, represented by a p-
value of 0,031, i.e. less than 0,10 of significalese!.

In order to identify which sectors are in advantagthis subject, a residual analysis
has been made and it has shown that service gether with the highest level of spend
under management, followed by technology, electrand wholesale/retail, all of these
sectors having scored an adjusted residue grdaarit,3 for purchase volume bigger
than 30% of the total spending.

Automobile which is often presented in other stadés pioneer in information
systems projects, in this survey, its adjusteddtespf 1,4 for purchase volume between
16-30% indicates that they tend to cover less tB@% of their indirect material
spending electronically, see the table 4.10.

Other compelling finding was that the study conédnin this item, the previous
researches’ assumption that the “other sectorg’specified on the survey, lye behind
the other specified sectors, according to the uadidnalysis these sectors concentrate
their purchase volume supported electronically lldvetween 1-15% of their total

spending.
How many percent of your indirect material spending
(i.e. purchase volume) is currently supported
electronically? Total
Companies 10 200 o [ 76-
Sector N 1-15% 16-30% 31-50% 51-75% 100%
0, ithin 9
Services 12 % within % 71%  211%  18.2% 0.0%  42.9%  13.3%
purchase volume
Adjusted Residual -1.6 11 0.5 -1 2
0, ithin 9
Automobile 18 %o within % 16.7%  31.6%  18.2% 9.1%  28.6%  20.0%
purchase volume
Adjusted Residual -0.7 14 -0.2 -1 1
0, ithin 9
Electronic ~ ° % within % 4.8% 0.0%  18.2% 9.1% 0.0% 5.6%
purchase volume
Adjusted Residual -0.3 -1.2 2.0 1 -1
0, ithin 9
Technology ~ ° % within % 4,8% 0,0% 0,0%  27,3% 0,0% 5,6%
purchase volume
Adjusted Residual -0,3 -1,2 -0,9 3 -1
0, ithin 9
Wholesale/ 4 Yo within % 0.0%  105%  182%  0.0%  0.0% 4.4%
Retail purchase volume
Adjusted Residual -1.9 14 2.4 -1 -1
30 % within % o o o o o o
Others purchase volume 42.9% 21.1% 9.1% 45.5% 28.6% 33.3%
Adjusted Residual 1.8 -1.3 -1.8 1 0
Total Count 42 19 11 11 7 90
% within Sectors 46.7% 21.1% 122% 12.2% 7.8% 100%

Table 4-10 % of Purchase Volume Supported Electronally per Sector

These observations lead to a variety of possibterpnetations, which must be

investigated to provide a more precise view ofrtfaeket. At one end, it is possible that
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the sample covers a big number of organizationschviiave not a well designed
indirect material procurement strategy in place.ti#@ other extreme, it may be that
existing studies of the SRM market overestimate refficient are these systems

employed in companies.

4.3.6 Indirect material spending supported electro  nically (contract
quantity)
Considering the aspect of total spend under managemeasured based on contract

quantity, the situation is slightly different asosin in the figure 4.6. More than 35% of
the companies have more than 50% of their conttaader management and just 25,6%
of the respondents have less than 15% of their ¢otaracts under management.

What proved to be even more confusing, since it exgeected that companies apply
a 20%-80% approach while dealing with their puraig€ontracts. This means that it
would be expected that companies cover a great gharheir purchase volume
electronically through the negotiation of a limitedimber of contracts with key

suppliers.
30,0
25.6% 8,1
20,0%
20,0 - 8.7%
1,1%
10,0 A
0.0
1-15% 16-30% 31-50% 5175%  76-100%

Figure 4.6 Indirect Material Spending (contract quantity)

Despite of the confusing or better said not exmkcssults of the last two research
questions, the imposition of high levels of spendar management is a critical aspect
for the long-term success of supplier relationghgnagement programs.

In view of that organizations have to pursue thatiooous improvement of this
success factor, at the same time that companies thave aware of the real impact of

this issue on their operational and financial penfance.
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4.3.7 Service spending supported electronically
The first generation of internet applications systdocused on the purchasing process

of direct and indirect goods, leaving service t®eaond plan in companies’ purchasing
departments.

After managers started to realize the benefits thatelectronic management of
service spend could bring to organizations, theyehstarted also to use their e-
procurement systems to handle the purchase ofcgervi

Nonetheless, although some of the available tookhe market have been adapted
by the inclusion of new functionalities to coveretlpurchase process of service
electronically, these solutions still limited conueg the effective support of this
business process.

Nowadays, there are two sorts of information systewhich support the electronic
purchase of service in the market:

» Systems that have extended their features, oftesusjomizing templates
and adding sophisticated functionalities specidlizeservice, and it runs in
parallel with the core product purchasing features.

» Service provider specialists that have developéatieas specially designed
for service, covering tailored processes of a biggege of these items, and
treating them as a separate spend category.

Moreover, there is the problem of the lack of appiaie e-business standards to
support the purchase of service. At the momentetige no established classification
standard which supports satisfactorily the electr@axchange of service information
between companies.

Even though, many standard organizations urgeve karvice as a discrete material
group, these classifications model are not enotrgictsred to properly handle this kind
of material.

The classification standard eCl@ss noticing thisakmess of its classification
system has joined a consortium headed by the Wsityesf Karlsruhe and financed by
the German federal ministry of economics and teldgy(BMW]1), which has the goal
to develop specific processes, tools and standardspport the electronic purchase of
service, q.v. http://ebusinstand.de.

Having this in mind, it was not unexpected that maganizations still in their

infancy in what is concerned to service procurem@st shown in the figure 4.7 the
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majority of the participants (67,5%) cover lessnthi@n percent of their services

purchasing volume electronically.

80.0
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50,0
40,0 A
30,0 -
il | T20% . 9,6%
10,0 A G5 .04
0,0 !

1-10% 11-25% 26-40% 41-50% More than
50%

67,5%

Figure 4.7 Services Spending Supported Electronidgl

The Fischer’s exact test has proven an associbdtween the company’s sector and
the level of service supported electronically, jp4ea0,028. Again the sector that is
leading the electronic management of service aaugrtb the residual analysis is the
service sector with an adjusted residue of 2 ferféttor over 50%, see table 4.14.

Other sectors that are investing in the electrpuicchase of services are electronic,
followed by wholesale/retail and pharma/chemical. te other hand, the sectors with
the smallest level of service supported electrdlyicaccording to the survey, are the
mechanical engineering with an adjusted residug, ®fon the factor less than 10% of

the total service spending volume.
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How many percent of your services spending (i.e.
purchase volume)

is currently supported electronically? Total

Companies’ 1-10% 11-25% 26-40%  41-50%  Over 50%
Sector N

Mechanical 8  vithin % service 125% 10,0%  0,0% 0,0% 0,0%  9,6%
engineering Adjusted Residual 1,3 0,0 0,7 -1 -1

Services 11 9% within % service 12,5%  10,0% 0,0% 0,0% 37,5% 13,3%
Adjusted Residual -0,3 -0,3 -0,8 -1 2

Automobile 17 9% within % service 19,6%  40,0% 0,0% 20,0% 12,5% 20,5%
Adjusted Residual -0,3 1,6 -1,0 0 -1

Electronic 5 % within % service  3,6%  10,0% 50,0% 0,0% 0,0% 6,0%
Adjusted Residual -1,4 0,6 3,8 -1 -1

Pharma / 6 9% within % service 54% 10,0%  25,0% 20,0% 0,0%  7,2%

Chemical

Adjusted Residual -0,9 0,4 1,4 1 -1

Technology 5 % within % service  5,4% 0,0% 0,0% 20,0% 12,5% 6,0%
Adjusted Residual -0,4 -0,9 -0,5 1 1

Wholesale/ 4 94 within % service 3,6% 10,0%  25,0% 0,0% 0,0%  4,8%
Retal Adjusted Residual -0,8 0,8 1,9 -1 -1

Others 27 9 within % service 37,5%  10,0% 0,0% 40,0% 37,5% 32,5%
Adjusted Residual 1,4 -1,6 -1,4 0 0

Total Count 56 10 4 5 8 83

% within Sectors 67,5% 12,0% 4,8% 6,0% 9,6% 100%

Table 4-11 % Services Spending Supported Electroradly per Sector

The study has shown that although indirect mateees still the most common items
supported electronically by companies, servicelss &eing increasable addressed by
large German organizations.

The rising developments on information systemsuggpsrt the electronic purchase
of service as well as the growing interest of conig®m and e-business standard
organizations in this material group reflect trentt in the adoption of electronic means

to support service purchase processes.

4.3.8 Spend Analysis
Purchase department is responsible both for thityjoh company’s acquired products

and services, and for their purchasing decisions/loere, what and when to buy those
materials.

Indeed, spend analysis is the tool that can sugquyers to successfully analyze and
manage their spend data, while seeking opportsritiemprove processes and increase
future cost savings.

Since the survey results point out that thoseesystare still in the early stage of

development and roughly half of the participatimgamizations have still not deployed
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this technology, see figure 4.8. This finding irad&s that the market of business

intelligence applications should continue to grovihie next couple of years.

DONo
BYes

Figure 4.8 Spend Analysis Application

Most organizations still performing their spend lgs& activities manually without
the deployment of spend analysis solutions to aaterthe extraction, aggregation and
analysis of their spend data.

Unfortunately, the spend data are stored in divieesesaction systems, which are not
integrated with each other, and do not supportrteqggpand analytical functions. These
systems frequently accumulate redundant data aditiesent regions and company’s
subsidiaries, making harder the analysis of thia.da

The explanation for the poor usage of spend argatgsils by companies, it may be
that many organizations either have not startadvest on this technology or have not
opened the mind of their buyers for the necessityige these solutions to increase
spend visibility and create opportunities of futacet savings.

Given that organizations while deploying a spendlysis tool should first of all
design a strategy to adopt business intelligencentdogy in a way that satisfy their
business requirements. The study has evaluatedn#ie spend analysis approaches
adopted by large German enterprises.

The figure 4.9 shows that companies which curreaplgly this technology has the
most interest in the analysis of their spend datan@terial group basis (45,7%),
followed by suppliers coming up to 34,8%, regio®,GP6), product with highest and
lowest purchase volume (17,4%), and single prodd&%).

However, these criteria are commonly combined betweach other to give a global

view of companies spend performance, in view offtwd that managers often require
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different information perspectives to decide foe thest approach to apply in their

purchase strategy.

Others |15
Product w ith highest and low est purchase o Yes
volume
Region @ No

Single products

Material group

Supplier

0% 20% 40% 60% 80% 100%

Figure 4.9 Spend Analysis Approaches

4.3.9 Supplier Evaluation
Most organizations’ purchase departments haveeasrttain goal, process and material

savings. Therefore, enterprises used to obtainnbssibenefits only over price and
volume discounts in products that are not of altiaterest for them such as indirect
materials and services.

It is well known, that suppliers offer discountsgain high business volumes with a
specific organization to achieve economy of sc@lensequently, the easiest way of
achieving savings is to increase the purchase wolwith a restricted number of
suppliers and acquiring from them a limit set adnstard products and services to
pressure further price discounts and volume targets

Having this in mind, it was postulated that supglief indirect goods should be all
handled in the same way, in a zero-sum game. Noysadae study demonstrates that
this approach still been used by fifty-five perceftthe respondents, although lately
diverse researchers postulate the application dfipteu criteria to evaluate indirect

material suppliers besides the price, see figure.4.
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Figure 4.10 Supplier Evaluation based solely on Rre

It is clear that relationships based only on prieggms would not lead to
advantageous returns neither for buyers nor sugplia the same case, companies
should not handle all their suppliers in the samag,wince this approach would not lead
to an optimal relationship management.

In other words, the right supplier strategy sholbéda mix of diverse approaches
according to the importance of a supplier and itsdpcts to a company with the
purpose of increasing the buying organizations’anak management performance.

In the field of indirect goods and services suppli®nagement is not different. The
table 4.12 demonstrates that a great number of anrmp are currently adopting diverse
criteria besides price to evaluate their suppliers.

When analyzing the criteria used by organizatiangvaluate their indirect goods
suppliers, a great variety of criteria comes upnégoning this issue, the respondents
who apply diverse criteria besides price to analyzsr indirect material suppliers
classify as the most important criterion the prddarad services quality with a mean of
4,26 and a standard error of 0,112. Being the rahgervices provided (mean 3,95, std.
error 0,136) also a key factor for companies weilaluating their business partners.

The reason is that buyers tend to expect a supleniet of products and services
quality from their strategic providers due to thxér@ motivation that they believe larger
contracts grant to suppliers.

Along with products and services quality, delivéirme punctuality with a mean of
4,00 and standard error of 0,122 is consideredé¢kend most critical criterion by most

respondents.
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Undeniably, when buyers purchase a product, thppase that their suppliers give
especial attention to their orders, and in caseptioeluct is in short of supply, their
providers should offer what is available to themstfi within the agreed delivery time
frame.

Besides these criteria, the participants have densd also implementation (mean
3,80, std. error 0,153), followed by technologicalpacities (mean 3,64, std. error
0,156) and supplier assortment (mean 3,61, stor 8r£39) as important.

Variables N Mean (Std. Error)
Product/Service quality 47 4,26 (0,112)
Delivery time 47 4,00 (0,122)
Supplier assortment 41 3,61 (0,139)
Technological capacities 42 3,64 (0,156)
Services 42 3,95 (0,136)
Implementation 41 3,80 (0,153)

Table 4-12 Supplier Evaluation Criteria

In view of the fact that sourcing strategy has grow complexity, e-auctions
solutions have expanded their functionalities tald® a more complete bid process
with the goal of identifying the most appropriatgpglier for an organization.

Although it was not possible to verify in the su\®y the application of the Fisher’s
exact test., the author believes that organizatishich deploy e-auction tools capable
to perform multi-attribute analysis tend to useiggbr number of criteria to evaluate
their indirect material suppliers, what would pogly impact companies’ supplier
relationship management operations.

Indeed, recent studies show that the applicatioomofe complex and complete
supplier evaluation techniques implies in increasadngs, and what is more important,
this approach enables the identification of the tnappropriate suppliers for each group
of commodities, recompensing the high-value supgliehile improving the business
relationship with them.

Nonetheless, supplier evaluation systems as we#-asction systems should not
eliminate the personal interaction between buyeis suppliers, instead they should
serve as tools to complement the quality and theiericy of companies’ purchasing

processes.
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4.3.10 Contract Negotiation
While selecting new suppliers or renewing contractganizations should not only

focus on the seller's characteristics to choose st adequate supplier, instead
companies should also consider the most suitaldugst portfolio to acquire from a
certain provider, at the same time it should chexs@ppropriate method to evaluate a
supplier portfolio, since in most cases it is nequired to analyze all products and/or
services of a seller to assess its performance.

Looking at the research results at the table 4t li&comes clear, that despite the fact
that companies not always need to analyze the soggblier portfolio, this criterion is
the favorite among large German enterprises havamked a mean of 3,88 and a
standard error of just 0,128.

One of the possible reasons for this result isldbk of spend analysis solutions in
many organizations which reduces the transparemcgrganization’s spending and
limit the possibilities for enterprises to opt fither analysis approaches.

Furthermore, it was identified other methods amplehen negotiating a contract
with a supplier. Besides the total portfolio thevey shows that the most popular
method is the material group (mean 3,77, std. é@rb87), followed by Product with
highest and lowest purchase volume (mean 3,49 estdr 0,145) and single products
(mean 3,06, std. error 0,146).

Variables N Mean (Std. Error)
Single products 83 3,06 (0,146)
Total portfolio 87 3,80 (0,128)
Material group 83 3,77 (0,137)
Product with highest and lowest purchase volume 80 3,49 (0,145)

Table 4-13 Negotiation Criteria

The findings indicate that the usage of materialugras a criterion for contract
negotiation has almost become as widely spreadhastdtal portfolio analysis,
increasing the need for a proper commodity managesteategy and the employment
of hierarchical classification systems.

It has to be noted though that many organizatspmead their analysis in more than
one criterion to increase the quality of the analgsmd create a portfolio and a supplier
mix that best fit with companies’ strategy.

Nonetheless, one of the biggest challenges withracn management is not the

negotiation process, but their life cycle managem@fith the purpose of handling this
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issue, many enterprises are applying proprietasgesys, e.g. Access databases, and
they are struggling to transfer their contract data electronic format.

Contract management is a critical factor of manggsuppliers and purchase
performance, since it allows contract execution mooimg and it assists to bring more
spend under management, while optimizing businelsgionships through the control
of off-contract purchasing, meet of discount tasgatd uncover of transactional errors
and inconsistent pricing.

As shown already in this research, contract managesystem has become a clear
field of investment for many companies. Howevegsth stand-alone solutions have to
be integrated with other relevant SRM applicationg,. e-auction, e-procurement, e-

catalogue, to build a smooth environment to colrerentire contract lifecycle process.

4.4 e-Catalogue
Electronic catalogue systems have been deployedrmpanies over thirty years from

proprietary solutions to today’'s web based appbeat At the beginning, e-catalogue
was designed as a computer-based ordering systieichh was connected via telephone
to a supplier. Using the system, buyers could bepwslect indirect products/services
and generate orders.

In the mid nineties, the Internet has allowed aewid-catalogue application in
diverse companies from small enterprises to larggarozations. The exchange of
products and services information between selledsbaiyers could be then made using
standard electronic languages through a universal mterface, helping to streamline
and reduce the buying and selling process.

There are several ranges of electronic catalogwterss in the market, which
basically differ from means of purpose and usedscfionality. The differences
determine the system characteristics and the Kimtfarmation available.

The utilization of electronic catalogue in busires$usiness purchase processes has
been supported by the development of new integadinblogies such as e-procurement
that gave an innovative platform to deploy thodetsms.

Having this in mind, it is not surprising that cemtly more than 70% of the
participants have an e-catalogue system in placct, it should be noted that around
half of the respondents have implemented theiesystover three years, suggesting that
this technology is already well established in {dddarge German company’s system

landscape, see figure 4.11.
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Nonetheless, the survey also indicates a relatigk implementation rate of these
solutions within the next 12 months (18,5%), whadhuld be motivated either by new
developments in the area or more aggressive comgiagrbusiness strategies. Whether
the reason is based on technological aspects aniaagional issues could be a subject
of further research.

in use for
between
in use for
less than
one year
but plan
to deploy
within 12
to deploy

no plans

3

Figure 4.11 e-Catalogue Deployment

In order to evaluate the relationship between tiraual turnover of an organization
and their e-catalogue strategy, it was appliedRiskeer's Exact Test, which indicated
that these two dimensions have an association keettteem identified by a p-value of
0,028 with a significance level less than 0,10.

After a detailed Residual Analysis some findingmeaout from the survey, which
demonstrate some trends concerning companies’ aégogae deployment plans. It
seems that very large enterprises have alreadypykpitheir e-catalogue platforms, in
fact their projects can be considered relative neaiith a great part of them being life
longer than three years, see table 4.14.

Yet, the new wave of e-catalogue implementatiordgidace in companies with an
annual turnover between 51 and 250 million Eurdsiclvthe adjusted residue of 2,2
indicates that these companies are concentrateig ithplementation plans within the
next 12 months.

At the same time, although the Small and Mediume ssector is scarcely
represented in the study, the adjusted residug i(Rj&Eates that those companies do not

have any plans to deploy an e-catalogue solutidhenmedium term.
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In other words, e-catalogue providers should fates commercial strategy either
on “small” large enterprises or on rollout and uedarojects of very large enterprises,
which already have e-catalogue in place and mak $memore sophisticated and

innovative platforms.

Deploy e-Catalogue

Longer between plan to

Companles than 3 land3 less than deploy within No Total
Size N one year Plans
years years 12 months
— e
< 50Million 3 % within & 0,0% 0,0% 0,0% 59% 250%  3,3%
Euros catalogue
Adjusted Residual -1,6 -0,8 -0,5 0,7 3,6
i - o it
51-250 Million 20 % within e 16,7% 59%  250% 412%  37,5% 21,7%
Euros catalogue
Adjusted Residual 1,1 -1,8 0,2 2,2 1,1
251-1.000 14 % within (e- . 0 . 0 o o
Million Euros catalogue 9,5% 23,5% 25,0% 23,5% 0,0% 15,2%
Adjusted Residual -1,4 1,1 0,8 1,1 -1,3
1.001-10.000 27 % within e- o 0 0 0 0 0
Million Euros catalogue 35,7% 35,3% 12,5% 17,6% 25,0% 29,3%
Adjusted Residual 1,2 0,6 1,1 -1,2 -0,3
0, ithi -
Over 10.000 28 % within e 381%  353%  37,5% 11,8%  12,5%  30,4%
Million Euros catalogue
Adjusted Residual 1,5 0,5 0,5 -1,9 1,2
Total Count 42 17 8 17 8 92
0 vriet
F/; within Annual 457%  185% 8,7% 18,5%  8,7% 100,0%
evenue

Table 4-14 e-Catalogue Usage per Company'’s Size

4.4.1 Number of Enabled Suppliers
Although e-catalogue is considered as a maturentdayy, the survey results show that
most organizations (67,50%) still have connectex$ lkhan 50 suppliers to their e-
catalogue platform, and just 15,6% of all respotslérave connected more than 100
suppliers via an e-catalogue solution, see figut@ 4

Yet, it is critical that organizations finally undéand that they must expand their
electronic supplier connectivity level in order @achieve the full benefits of their e-
business strategy.

Moving beyond the enablement of just few key sugpliinto a broader range of
partners will generate higher returns on investnaewt reduce the cost of ownership of

their applications.
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Figure 4.12 Number of Enabled Suppliers

Over the years, it has been postulated that thet&eguccess was to apply the
strategy of enabling 20% of organization’s suppliehich involve 80% of company’s
total purchase volume.

However, this e-business strategy is no longer @ateqfor nowadays aggressive
business environment, and the remaining 80% ofstigplier base that is managed
manually and represents the majority of the prokleoncerning operational efficiency,
must be addressed and enabled.

In terms of supplier connectivity, the automobilecter leads the way. Already
pioneer in a number of supply chain issues, theraobile industry scores high
concerning the number of enabled suppliers in thaiatalogue platforms, the residual
analysis shows that in this sector there is a aunagon of projects that have between
251 and 500 suppliers connected, adjusted residl& o

Surprisingly, it was the results of the residualgsis for the “other sectors”, which
indicates that at this point the industries thatmadly have not ranked well in previous
researches as regards their supplier relationshipagement activities, have the highest
connective rate with most of their projects enapimore than 100 suppliers, see table
4.15.

The mechanical engineering was the sector thamestded the lowest number of
suppliers within their e-catalogue projects. Theustgd residue of 1,5 indicates that

most of the e-catalogue projects in this industrgide less than 50 suppliers.
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How many suppliers does your e-catalogue
system currently support?

Companies’ Less 51- 101- 251- Over

Total

Sector N than50 100 250 500 500
. —
Mechanical 9 9% within N 154% 0,0% 00% 250% 00% 11,7%
engineering Suppliers
Adjusted Residual 15 -1,4 -0,7 0,9 -0,7
0 H H o
Services  ° S/"W'th'”N 77% 385% 00% 00% 00% 11,7%
uppliers
Adjusted Residual -1,6 3,3 -0,7 -0,7 -0,7
. 16 % within N°
Automobile ) 21,2% 7,7% 25,0% 50,0% 250% 20,8%
Suppliers
Adjusted Residual 0,1 -1,3 0,2 15 0,2
0 H H o
Pharma/ 5 % within N 38% 231% 00% 00% 00%  65%
Chemical Suppliers
Adjusted Residual -1,4 2,7 -0,5 -0,5 -0,5
s L,
Technology S/"W'”.“”N 58% 154% 00% 0,0% 00%  65%
uppliers
Adjusted Residual -0,4 1,4 -0,5 -0,5 -0,5
0 H H o
Others 27 %within N 385% 0,0% 750% 250% 750% 351%
Suppliers
Adjusted Residual 0,9 -2,9 1,7 -0,4 1,7
Total Count 52 13 4 4 4 77
% within Sectors 675% 169% 52% 52% 52% 100,0%

Table 4-15 Supplier Enablement per Sector

The results above bolster up the survey findingsiclv show that the level of
purchase under management and the number of enabfguiers are still a huge
challenge for company’s e-business strategy.

Enterprises, if they want truly succeed in thissamaust aggressively expand across a
wider range of suppliers and material categori¢sis|highly recommended the
execution of further researches to identify thesoea for this e-business pitfall in

companies and design an effective business caslec®e matters.

4.4.2 e-Catalogue Management
Organizations which want to communicate with tHailsiness partners electronically

must manage and integrate the content requiredulfdl this process. Information
management and integration were and still are dl@no that takes place within
company’s boarders, and it has been addressedirapulgta warehouse techniques as
well as master data management methods.

Nonetheless, in cross-company environments, orgaois must manage
information from different suppliers, integratinigetr content in diverse ways and of

individual catalogues from each of their businemsners.
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The execution of this process is a critical paraiofe-business process, in which data
accuracy and availability is a must and the desfra well-structured process is
extremely important to mitigate problems in thisar

Hence, the creation of a proper strategy around issees of data creation,
versioning, storing and distribution of structuredd unstructured content across
companies is a key success factor in any e-catalpgpject.

The study indicates that most enterprises applyrategy in which suppliers are
responsible for their own content, see figure 4.TBis can be done essentially in two
ways:

* Organizations deploy an e-catalogue platform thawide suppliers with
self-service functionalities to manage their dateaton, maintenance and
distribution processes, including automated wokkflo and intelligent
wizards to facilitate their tasks;

* Or they apply punch-out capabilities to allow thatad acquisition from
external catalogues, using a temporal communicagateway to their
supplier's portal and the additional capacity topart the information

required to generate an order.

SupplierNetwork I 0
Businessprocess outsourcing Provider [ gL
; OYes
e-Marketplace 128 o
e-Catalog Provider |ledsdes B 8% e
Intern - IT ) 027
Intern —Purchase Department [k S00%. 0.0
Sup plier- Punchout . — 1 A H—

Supplier—e-Catalogue ' : X

0% 20% 40% 60% 80% 100%

Figure 4.13 e-Catalogue Management

The management of catalogue information by thelmge department is other way
that enterprises use (50%) to support their contegdition and management process.
Nonetheless, it seems that the utilization of #yproach depends strongly on the
company’s size, as it can be seen in the table 4.16

Indeed, the Fisher’'s exact test has demonstratgdhbre is an association between
the company size and the e-catalogue managemerticps represented by a p-value

of 0,018 with less than 0,10 of significance level.
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A detailed residual analysis indicates that thézation of the purchase department
to perform the catalogue management process iaraderistic essentially of very large
enterprises with an annual revenue over one bilioros.

On the other side, smaller organizations tend madbpt this approach. The adjusted
residue greater than 1,5 in companies with an drinuaover smaller than one billion
Euros shows this tendency, which may be causedubecaf the lack of expertise or
man power in the purchase department of these izagams.

In fact, the employment of the purchase departntentarry out the content
management process enhances drastically the datéemance costs, which represents
a large part of e-catalogue project efforts. Thennazmvantage of this strategy is the
increase in control over suppliers’ content, whiotry large enterprises seem to
prioritize comparing to other cost issues.

Purchase Department

Companies’ Size N No DF;lrJ)g:rrt]r%Seit Total

Less than 50 Million Euros 3 % within Purchase Department  6,5% 0,0% 3,3%
Adjusted Residual 1.8 -1,8

51-250 Million Euros 20 9% within Purchase Department 28,3% 152% 21,7%
Adjusted Residual 1,5 -1,5

251-1.000 Million Euros 14 9 within Purchase Department 21,7% 8,7% 15,2%
Adjusted Residual 1,7 -1,7

1.001-10.000 Million Euros 27 % within Purchase Department 21,7% 37,0% 29,3%
Adjusted Residual -1,6 1,6

Over 10.000 Million Euros 28 % within Purchase Department 21,7% 39,1% 30,4%
Adjusted Residual -1,8 1,8

Total Count 46 46 92
% within Annual Revenue 50,0% 50,0% 100,0%

Table 4-16 e-Catalogue Management per Company’s ®iz

The utilization of third party service providerschuas e-catalogue providers
(15,2%), e-Marketplaces (7,6%) and supplier netwofk,1%) are other strategies
adopted by the participants to manage their e-ogi@ content.

In fact, the author expects an increase use af thért service providers due to its
cost-effectiveness and their high flexibility. Seesproviders may include also in their
service package, software as a service, reducegadbkt of ownership of companies’,
which no longer will have to invest on license aodstant software upgrades.

Nonetheless, software houses, e.g. ERP have toidprogreater integration
possibilities in their future releases to enableeasnier integration with other software

modules and increase the return on investmentrapenies’ previous IT projects.

83



The relative high utilization of e-catalogue proaisl to support the content
management process compared to other service prayidhich has been indicated by
the study, was unanticipated due to the relative eetrance of these vendors in this
market segment and the supposed established bsinoziel of the others service
providers.

On the other hand, the high expertise of the elague providers in the area and
their long-term relationship with their customersynfacilitate their entrance in the
market, characteristics that may shore up thigdtreriuture researches in the field.

Again, the residual analysis has shown that th@egao on this trend are the very
large enterprises, especially the ones with an @nrevenue between one and ten
billion Euros, which the adjusted residue of 3,fgests their strong predisposition to
deploy electronic catalogue providers to manager teecatalogue platforms and
content.

The companies with an annual turnover varying betwgl and 250 million Euros
appear not to use e-catalogue providers to maregedatalogue content, see the table
4.17.

e-Catalogue Provider

Companies’ Size N No e-gata_logue Total
rovider

51-250 Million Euros 20 % within e-Catalog Provider 25,6% 0,0% 21,7%
Adjusted Residual 2,1 -2,1

1.001-10.000 Million Euros 27 % within e-Catalog Provider 23,1% 64,3% 29,3%
Adjusted Residual -3,1 3,1

Total Count 78 14 92
% within Annual Revenue 84,8% 15,2% 100,0%

Table 4-17 e-Catalogue Management by e-Catalogued®iders

Comparing this analysis with other previous analysithin this survey, it can be
argued that the utilization of e-catalogue provéder manage suppliers’ content is a
practice more present in mature e-catalogue psjedtile new projects tend to manage
their e-catalogue in other ways, e.g. suppliers@mtth out.

Nonetheless, it must be noted that an organizatemmot effectively manage all
aspects of an e-catalogue creation and maintenammesses. Suppliers have to be
included in the routine to manage their own e-cafiaés, thus self-service tools are
currently the most appropriate approach to effetgivcombine different content

management practices to maintain e-catalogue data.
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4.4.3 e-Catalogue Integration
Integration issues are a major topic in currenpiaprelationship management projects

and it could be not different in the e-cataloguddii The survey results have shown that
the majority of the respondents do not have a Mhigégration level between their
different modules.

In effect, besides the e-procurement systems (52,@¥ich many vendors include
an e-catalogue module in their solutions, and stheebeginning they have been well
integrated with other e-catalogue platforms, aleotSRM modules have an integration
rate smaller than 50% with the e-catalogue platfadespite the well-know benefits of
this practice to companies, e.g. reduce data rexhayl cross-module workflow, data
consistency, etc.

The ERP (39,1%) and the SRM (34,8%) solutions, Wwhaften incorporate e-
catalogue integration gateways to their modulasdoease the integration flexibility of
their systems, rank also high concerning integnatnatters.

Even though, theses three mentioned solutions hHaxegreatest current level of
integration with the e-catalogue technology, thelgtsuggests that it will be in these

areas the focus on integration projects in the Béxnonths.
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Figure 4.14 Systems Integration
Besides these three systems mentioned above, @nlgton solutions (12%) have a
current representative integration level and itemtp a relative high implementation
grow of another 12% in the next 2 years.
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All other systems have less than 5% of currentgiaion rate, but this situation is
about to change in the near future, as it can ee sethe figure 4.14, as companies are
starting to invest heavier on integration projecisncrease their efficiency regarding
their supplier relationship management procedures.

Supplier information should be available acrosscalnpany’s departments from
purchase through logistic to finance. Integratiaio these departments is a decisive fact
to promote faster, smoother and easier processsatiie entire enterprise.

Nowadays, the integration of all relevant modulsseqgually important as the
implementation of these systems in companies. Adlea product catalogue should be
available directly through an e-procurement todijol should represent the negotiated
terms achieved by the e-auction application thategeged a contract which should be
respected and controlled by a contract managemetérs. Furthermore, all these
source-to-order processes should be supported lBR& module, which should have
the full access to all pertinent information delsed above.

Nevertheless, a deeper analysis of the surveytsessing the Fisher’s exact test to
establish associations between the e-catalogugratien level and the effective
deployment of other SRM solutions have shown agré@sting result.

The Fisher's exact test together with the residaradlysis have demonstrated that
enterprises which have already implemented an edpement, an e-auction and/or a
contract management system tend also to integmagreowilling to integrate those
systems with their electronic catalogue solutianshie next twenty-four months, as it
can be seen in the table 4.18.

These different results of the same issue can p&ieed due to the methodology
used to analyze the matter in different perspestividhe first looks at the problem
regardless of the system’s implementation levelcompanies, while the second
approach analyzes just the companies which haeetafély the system in place, e.g. e-

procurement, SRM, e-auction, etc., providing sdffergnt perception of the subject.
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e-Procurement

e-Procurement Integration

Implemented
Total
Time No current Toda Next 24
N plan Y Months
0, ithi -
Today 64 % within e 471%  91,7% 40,0%  69,6%
Procurement
Adjusted Residual -3,6 4,8 -2
0, ithi -
Next 24 Months ~ *° » within e 20,6%  2,1% 50,0%  14,1%
rocurement
Adjusted
Residual 14 -3,5 3
Total Count 34 48 10 92
0, ithi -
o within e 37,0%  52,2% 10,9% 100,0%
Procurement
e-Auction e-Auction Integration Total
Implemented
. Next 24
Time N No current plan  Today Months
0, ithi -
Today 42 A(" within ¢ 429%  727%  364% 457%
uction
Adjusted
Residual -1,0 1.9 -1
0, ithi -
Next 24 Months 21 % Withine 200%  00%  63,6% 22,8%
Auction)
Adjusted
Residual 1.2 -1.9 3
Total Count 70 11 11 92
0, ithi -
X"W'.‘h'”e 76,1%  12,0%  12,0% 100,0%
uction
Contract Mngt. Contract Management Integration
Implemented Total
Time No current Next 24
N plan Today Months
——
Today 19 ,\j‘l’n"é"tth'” Cont 20,0% 100,0% 0.0%  20,7%
Adjusted
Residual -0,5 28 -1
o
Next 24 Months 20 ,\//‘I)n";"tth'” Cont 247%  0,0% 100,0%  28,3%
Adjusted
Residual -2,6 0.9 4
Total Count 85 2 5 92
o
0 within Cont 92,4%  2,2% 5,4% 100,0%

Mngt.

Table 4-18 e-Catalogue Integrations Plan

In any case, organizations seem to be moving frbe ¢ore e-procurement
framework, which supports basically the “requisitim-order” process towards a more
complex and complete business cycle that includedonger only e-procurement
functionalities, but also sourcing, contract mamaget and other more refined features.

They have realized that the process improvements savings achieved by the
implementation of isolated solutions are not mateing on the extension that they had
planned.

Therefore, these organizations, which have alréadgsted in a number of isolated

solutions, seek now to extend the capabilitieshefsystems available to rearrange the
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way they communicate with each other in order toieae a new frontier concerning

their supplier relationship management automatiwhiategrated processes.

4.4.4 Material Group
The application of e-business tools to support ghechasing process has urged the

classification of products and services to fadditahe data exchange between
companies, thus the division of these productssandces into distinct material groups
coding has become crucial.

Classifying company’s purchased products in granalassification schema enables
the identification of individual products and sees by buying organizations as well as
by their business partners, assisting the seardtyeuping of products into families to
build more generic groups to negotiate with supglie

A material group classification schema should dvigroducts and services into
distinctive classes and families, creating a hamaal structure to provide companies
with a common coding system to communicate withrteappliers in a transparent
fashion way, which allows a greater visibility fenterprises to design their e-business
expansion strategy through the application of nitgroup management techniques.

Although companies can create their own classiboasystems, there are some
obvious advantages to adopt a universal classoitatcode from established
classification organizations like eCl@ss and UNSPSC

This research has employed the eCl@ss classificatistem to support the analysis
of the current situation of material group manageime large German companies as
well as the future expansion plans of their usagbose organizations.

The table 4.19 indicates that there are three na@t@gories, which companies are
currently massively involving in their e-busines®grams. Office Products (73,9%)
and Tools (64,1%) are the most traditional areastlie utilization of e-catalogue
systems to support the electronic buying processoaipanies, together with electric
engineering, automation (53,3%).

These material groups represent the main produeycaes that companies are
currently adopting in their e-business projectsvéitheless, participants have indicated
a further increase of approximately 11% on theiplyyment in the next 24 months.

The survey results have shown that although the®e tproduct groups are still the
most adopted material categories in companies'taeague projects, other categories

are also been implemented: Marketing (31,5%), Hdigenomics (31,5%), Media
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Technology (30,4%), Service (29,3%), Machine (26,1%onstruction Technology
(26,1%) and Automotive Technology (21,7%).

planned within the

Today next 24 Months no plans to deploy |
Material Group Freq(’L\ch)ancy Pe((r);sznt Freq(’L\ch)ancy Peigzc)ant Frecg,L\lB:ncy Peigzc)ant Tota
Machine 24 26.1 7 7.6 61 66.3 92
Media Technology 28 30.4 7 7.6 57 62.0 92
Tool 59 64.1 11 12.0 22 239 92
Construction Technology 24 26.1 8 8.7 60 65.2 92
Office Products 68 73.9 10 10.9 14 152 92
Service 27 29.3 17 18.5 48 522 92
Energy 4 4.3 7 7.6 81 88.0 92
Eb‘igg]';tfonng'”ee””g' 49 53.3 10 10.9 33 35.9 92
Automotive Technology 20 21.7 5 5.4 67 728 92
Home Economics 29 315 6 6.5 57 62.0 92
Marketing 29 315 11 12.0 52 56.5 92
Others 6 6.5 2 2.2 84 91.3 92

Table 4-19 Material Group Employment

The table 4.19 also suggests that respondents esweces (18,5%) and Marketing
(12%) as the fields with the largest medium-terrparfunities to progress. The increase
implementation of other material categories witlercatalogue platforms was a
predictable phenomenon and it is actually a prudemélopment.

However, the implementation of more complex pradgmups is not trivial,
especially in the case of service, which has a reurob singularities to be addressed,
thus from the technical point of view, it is suginig that organizations have chosen
service as their main material group to be implemetnn the near future in their e-
catalogue platform.

Although, it is on the other side understandab ttompanies attempt to increase
this material group visibility and electronic coage due to its high representativeness
in companies’ total spending volume and the consejoecessity to trace and control
its operations.

The survey has shown that the majority of the dmgdions have either initiatives
underway or plan to expand the application of elogue technology to support a
larger number of material groups.

Indeed, the definition of expansion targets anditif@dementation of more complex
product group’s electronic business processesharenly way to pursue an efficient

material group management strategy in companies.
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4.4.5 e-Catalogue Functionalities
Electronic catalogues are used by different busineers. They encompass different

functionalities to attend their demands and busir@gectives. To evaluate the value
that some of these features deliver to companies, research has analyzed the
significance of each of these functions in a chltogical approach.

Since e-catalogue solutions offer a broad rangdunttionalities, the study has
limited them just to thirteen with the aim of camy out the investigation. As shown in
the table 4.20.

The features can be divided into three differenugs. The top four current features
embrace: sophisticated / user-friendly search @68,5imple modification overview
(62%), workflow with notifications (59,8%) and iggeation with ERP (54,3%), which
also represent the most mature features and asemirén the majority of the e-
catalogue applications available in the market. sEhéeatures tend to increase in
importance for around 20% of the participants mmfilture.

After examining the major functionalities mentioneabove, the table 4.20
demonstrates other group of functionalities thapomdents perceive as important to
current e-catalogue projects, they are: decisigopeud through statistics / reports
(43,5%), automated data cleansing (39,1%) and ateahquality assurance (33,7%),

These features are present in many e-catalogueaipmhs, but in nearly all of them
with a limited performance. Moreover, participasé® specially on the automated data
cleansing (33,7%) and the decision support throsgitistics / reports (28,3%) an

increase in importance in the next years.
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Today Future None

e-Catalogue Functionalities Frequency Percent Frequency Percent Frequency Percent 10
Simple modification Overview 57 62.0 16 17.4 19 20.7 92
Automated Quality Assurance 31 33.7 32 34.8 29 315 92
ggglsﬁtosn support through Statistics + 40 435 26 28.3 26 28.3 92
,;\;:‘?g?\tideData Cleansing, e.g. Supplier 36 39.1 31 33.7 25 27.2 92
Sophisticated + user-friendly search 63 68.5 20 21.7 9 9.8 92
Workflow with notifications 55 59.8 20 21.7 17 18.5 92
Spend Analysis Support 23 25.0 34 37.0 35 38.0 92
Bid based on e-Catalogue 19 20.7 33 35.9 40 43.5 92
Integration with e-Auction 21 22.8 33 35.9 38 41.3 92
Integration with Contract Management 10 10.9 35 38.0 47 51.1 92
Integration with Supplier Portal 16 17.4 34 37.0 42 45.7 92
Integration with ERP 50 54.3 19 20.7 23 25.0 92
g;(;tger;tlon with Material Management 26 28.3 24 26.1 a2 457 92
Others 1 1.1 0 0.0 91 98.9 92

Table 4-20 e-Catalogue Functionalities

Furthermore, there is a group of features which iaréhe majority of the cases
neither available in current e-catalogue solutieosare in their infancy. These features
are not recognized currently as crucial, but alth®fm are pointed out having a great
potential and increase in importance in the futwiéh roughly 36% of the respondents

expecting an increase of significance of thesetfanalities:

* Integration with Material Management System;
* Spend Analysis Support;

* Integration with e-Auction;

» Bid based on e-Catalogue;

* Integration with Supplier Portal,

* Integration with Contract Management.

Indeed, the group of very large enterprises wittaanual turnover greater than ten
billion Euros is the main driver of these trendeeTesidual analysis points out that the
companies of this segment see on these functimsalithe future of e-catalogue
development and innovation.

The adjusted residues over 2,8 in all the four ionalities listed on the table 4.21
demonstrate clearly that these features will betadpic in future electronic catalogue
projects.

As already discussed in this study, organizatiaeshainting for expansion of their

current systems functionalities towards more comgkatures, which facilitate the
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operation of large processes, while integratingnthe enable the easy flow and control

of information across all enterprise.

Bid based on e-Catalogue -

Future Total
C.O mpanies Not relevant Future
Size N
Over 28
10.000 % within e- o o o
Million Catalogue Bid 20,3% 48,5%  30,4%
Euros
Adjusted Residual -2,8 2,8
Total Count 59 33 92
O
o within Anual 64,1% 359% 100,0%
Revenue
Spend Analysis Support - Total
Future
C.O mpanies Not relevant Future
Size N
Over 28
O
10.000 % within Spend g 49, 50,0% 30,4%
Million Analysis
Euros
Adjusted Residual -3,1 3,1
Total Count 58 34 92
O
» within Anual g5 95 37,0% 100,0%
evenue
Integration with e-Auction —
Future
c - Total
ompanies Not relevant Future
Size N
28 % within
Over 10.000 Integration e- 18,6% 51,5% 30,4%
Million Euros a
Auction
Adjusted
Residual 3.3 3.3
Total Count 59 33 92
O
6 within Anual 64,1% 35,9%  100,0%
Revenue
Integration with Contract
Management - Future
c . Total
ompanies Not relevant Future
Size N
28 % within
Over 10.000 Integration 15,8% 543%  30,4%
Million Euros
Cont Mngt
Adjusted
Residual 3.9 3.9
Total Count 57 35 92
O
o within Anual 62,0% 38,0%  100,0%

Revenue

Table 4-21 e-Catalogue Functionalities / Very Larg&nterprises Perspective

Nonetheless, companies before investing huge amoomntnew and innovative
functionalities have to firstly analyze their humasesources to ensure that their
employees can assimilate all new technical elemeiit®ut being overloaded.

The survey results show that these innovationssatgght mostly by very large

enterprises, which it was expected and in poinfaat appropriate, as this market
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segment has in average the most mature e-catafygjexts in place and consequently
the most experienced personnel to carry out thessvations.

These organizations can achieve a higher techreabgacceptance by their
employees, engaging them in an early stage ofrthevative process, i.e. informing,
training and persuading them about the benefite@tystem to their daily work.

A change management program is also crucial toyaeand develop the necessary
human capabilities to succeed in this task, ordoide for a later implementation of
some features to avoid the overwhelming of the eyg#s affected, thus creating the

basis for a long-term supplier relationship manag@nprogram.

4.4.6 e-Catalogue Providers
Electronic catalogue systems can be found in thd&ebhan two distinct ways:

» Solutions which are incorporated to a bigger system. SRM, ERP and it is
acquired together with those solutions;

* And stand-alone applications which are specialinadthis function and are

offered by best-of-breed providers.

The survey has investigated the opinion of largend@ companies regarding the
advantages of an e-catalogue platform provided bgst-of-breed provider against the
solutions offered by a no e-catalogue specialist.

The study found that 85% of the participants peeeome benefits to apply a
“specialized” solution from a best-of-breed- praidinstead to use an e-catalogue

platform of a large software, see figure 4.15.

15%

O None
B Yes

85%

Figure 4.15 e-Catalogue Provider Benefit Perception

Having a look at the reasons for companies to selece-catalogue specialist

provider, the study came out with being the spexgdl e-catalogue skills the primary
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reason for a German organization to deploy a sf&ciaendor, with 50% of the
participants seeing it as important, see the figui®.

This finding suggests that enterprises are seekpegialized suppliers as source of
expertise that are hard to develop internally, tewatalogue providers must increase
their level of services and capabilities to providlganizations with the knowhow
needed to succeed in their e-catalogue initiatilgsugh training and on-demand

knowledge transfer.

Mere functionalities
Scalability

Specialized e-Catal ogue skills

Capakility in number of supgliers / catalogue enabled

Better Cost x Benefit relation

System Customization

Others

a 5 10 15 20 25 30 35 40 45 50

Figure 4.16 e-Catalogue Provider Benefits

Nonetheless, besides the fact that smaller ensexproften lack e-procurement
expertise in house, the residual analysis has steme¢hat companies with an annual
turnover smaller than 250 million Euros do not pére the specialized e-catalogue
capabilities offered by those vendors as a keyfitesee table 4.22.

On the other hand, the study points out that vargd enterprises have an adjusted
residue of 1,8 on this item, confirming the impade of external e-catalogue skills to
support their projects.

The reason for this apparently ambiguous result bgafyom one side the complexity
of the e-catalogue projects performed by very lagerprises, and from the other side,
the naive judgment from the part of smaller enisgs; which believe that e-catalogue
processes require a limited set of IT and conteartagement knowledge.
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Specialized e-Catalogue skills

Total

Companies’ Size N No Yes

Less than 50 Million Euros 3 % within e-Catalogue skills 6,5% 0,0% 3,3%
Adjusted Residual 1,8 -1,8

51-250 Million Euros 20 9% within e-Catalogue skills 34,8% 8,7% 21,7%
Adjusted Residual 3,0 -3,0

Over 10.000 Million Euros 28 9% within e-Catalogue skills 21,7% 39,1% 30,4%
Adjusted Residual -1,8 1,8

Total Count Companies’ Size 46 46 92
% within (a) 50,0% 50,0% 100,0%

Table 4-22 Specialized e-Catalogue Skills

The study found also that the second most impodsapeéct is the greater number of
functionalities available (44,6%), followed by tlsgstem capability concerning the
number of enabled suppliers and e-catalogue (35,9%)

Taking into account that the majority of the orgations which deployed
specialized systems are very large enterprises, uinderstandable their necessity to
move into new solutions, which are able to suppordre complex business
environments as well as greater business relatipsisiolume.

The two issues led to the necessity to customigesyistem to different business and
process models, which is the fourth factor thapoesients has indicated to choose such
a system.

However, the Fisher's exact test did not give ehoungtruments to confirm these
assumptions. Instead, the test brought up theioekdtip between those variables and
the maturity of the e-catalogue project.

Looking at these results and the findings of thtedwal analysis, it became clear that
the necessity to have a system with a higher seipphd e-catalogue capability grows
according to the maturity of the project, see tabiS.

According also to the residual analysis, compathiats have started their e-catalogue
programs no longer than three years seem to retherspecialized vendor’s capability
to customize their solutions according to comparnyscesses, due to the fact that
probably those organizations are still involved @& considerable amount of

customization projects.
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Capability in number of

enabled suppliers / e- Total
catalogue
Project Maturity N No Yes
—
Longer than 3 42 %0 W|th!r) 32.2% 69.7% 45.7%
years Capability
Adjusted
Residual 35 35
Plan to deploy 17 % within o o o
within 12 months Capability 25,4% 6.1% 18,5%
Adjusted
Residual 2.3 2.3
8 % within o o o
No plans to deploy Capability 11,9% 3,0% 8,7%
Adjusted
Residual L4 14
Total Count 59 33 92
% within
Project 64,1% 35,9% 100%
Maturity
System Customization Total
Project Maturity N No Yes
YR
Between 1 and 3 17 % wnthlr) . 14,3% 276%  18,5%
years Customization
Adjusted
Residual 1,5 1.5
FYRYITE
Less than one year 8 A wnhm . 4,8% 17,2% 8,7%
Customization
Adjusted
Residual 2.0 2,0
8 % within 0 0 0
No plans to deploy Customization 12,7% 0,0% 8,7%
Adjusted
Residual 2.0 -2.0
Total Count 63 29 92
% within
Project 68,5% 31,5% 100,0%
Maturity

Table 4-23 e-Catalogue Providers Benefits accordirtg Company’s Maturity

The cost-benefit relationship (19,6%) and the syssealability (16,3%) appear to
have little importance to the respondents of th@esu One interpretation for this fact
may be that companies which decide for these syst&n®a typically enhancing their
projects, moving from legacy / standard applicaitm more sophisticated ones, and as
a result they are more aware of their high perforteaas they are with their acquisition

costs.

4.4.7 Multilingual Catalogues
Global sourcing is a new trend for companies thatvelling to reduce material costs

and increase profits. Therefore, enterprises angogeg internet applications to
support this process.
Nonetheless, throughout the application of intertwetsupport their international

business transactions, organizations have beengfakiferent challenges that threaten
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their global sourcing strategies, being multilinggra one of the main matters to be
addressed by those enterprises.

Multilingualism is for a long time a concern amadigropean companies, especially
while exchanging product and services informati@noss their countries borders,
organizations have the problem of handling diffetanguages.

Nowadays, the majority of the respondents (85%)ya@Berman to exchange product
information, followed by English (48,9%), Frencl®9(@%), Spanish (12%), Italian (7,6)
and Chinese (2,2%), see figure 4.17.

German

English

French
Spanish
Italian

Chinese

Others

00 100 200 300 400 500 60,0 70,0 80,0 90,0

Figure 4.17 e-Catalogue Languages

Indeed, it is expected that in many cases compapply more than one language to
communicate with their buyers and suppliers. Ia tase, companies should be able to
apply convenient solutions to support the produdbrmation management and
exchange process in different languages.

Nevertheless, the majority of the organizationsiacearring in high costs to prepare
and store their multilingual content due to thetlyoshanual process that they have to
proceed and the necessity to store redundant miéiteir databases.

The primary reason for it is that current e-catagtandards generally do not
support properly more than one language in a siagiatalogue and the multilingual
mapping techniques are still not adequate to ghigematter.

Yet some format standards, e.g. BMEcat, have rbtiois pitfall and are including
new features to facilitate the management of mban tone language in a single
electronic catalogue.

The developments in this area require a strongerdamation between the standard

organizations with the purpose of harmonizing tinew standard releases with the goal
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of effectively support multilingual content in diffent standard object levels, e.g. data

type, vocabulary, documents, etc.

4.4.8 e-Catalogue Format
Nowadays, the majority of the electronic catalofprenat standards are based on XML

language. Each of these standards tries to builstriacture to support different
processes, documents and data types, and theibilitgpm can be appraised by their
potential to accomplish the requirements on conterdel as well as on the information
exchange process between companies.

The e-catalogue format plays a key role duringdta exchange process between
organizations as it defines the structure of tloatelogue document with regard to the
composition of the data type, the data element e & the encoding of the data
values, the most known format structures are base@VS, EDI and XML languages
[HaNeO1].

The concept behind an e-commerce format standandti:iew. EDI was the first
attempt to standardize business documents and biatajowadays most e-business
standard organizations apply XML language to dqvelbeir commercial format
standards.

Most current format standards have been developeadn-profit organizations
created by volunteers from the industry to fadiéitathe engagement of those
organizations in the electronic business with ttrading partners.

When selecting a standard format, the main quegtiah an organization should
formulate is: How well-established and innovatigea standard? And, how well a
standard handle the current and future e-busimegsrements of an organization?

The reputation of a standard and their respectivgarozation can be easily
investigated via a literature review and their ne&ghare, in the organization’s country
as well as abroad. However, the extension in whictandard can support complex
processes and products is a more delicate issue ¢valuated.

In today’s business environment there are somemmsgaes that companies have to

carefully analyze while selecting a standard:

« Content model, e.g. product, price, tax, etc.;
* Information exchange model;
* Multi-vendor relationship;

e Multilingualism;
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* Products and services relationship;
* Etc.

In fact, the survey did not intent to perform artesmsive analysis concerning the
format standards. The goal was essentially to ifyetihe most popular standards

adopted by large German enterprises.

f 63,0%:
BMEcat [ ,
Datanorm L.
21.7%
Edifact
17.4%

Proprietary Format

XMLEDI | B 37.0%

.' 2.0%
.-.‘.'.3' I"; Jiﬁm i |'.II' - e :

0.0% 10.0%  200%  30.0%  40.0%  300%  60.0%  70.0%

Others -

Figure 4.18 e-Catalogue Formats

Looking at the results, it was not surprising thia majority of the participants
(63%) apply BMEcat to support their e-cataloguecpsses, considering that BMEcat is
sponsored by the German purchasing council (BMB)¢chvis widely supported by the
German industry, see figure 4.18.

Besides BMEcat, XML-EDI (37%) is the most popuktandard, followed by
Edifact (21,7%) and Datanorm with just 2% of thetipgpants applying it.

Another interesting finding was that a relative higumber of the participants are
still employing proprietary formats (17,4%), e.gcel, to support their e-catalogue
routines, although the well-know advantages to@eph electronic catalogue standard

format.

4.4.9 e-Catalogue Classification System
In order to perform inter-companies product andviser information exchange

electronically, organizations have to classify th@ioducts using a clear code system
that can be easily understood by their businesthgrar The employment of standard
classification systems facilitates this processileteducing the cost of maintaining a
proprietary classification code.

An adequate classification model allows comparsegroup similar products into a

single category, expediting the search and selegiiocess by end-users. On the other
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hand, companies can plan and control their commastitategy effortlessly, while
increasing their spend visibility.

The research looked at the major classificationesooh the German market to
provide a better overview of their deployment lewecompanies. As shown in figure
4.19, the most applied classification system byifaGermany is eCl@ss (58,7%),
which is supported by a group of large German entsas and the federal ministry of
economics and technology (BMWI).

The UNSPSC code is a global classification standgransored by the United
Nations, which is the most well-known format in twerld, and in the survey, it has
ranked as the second most applied standard beblil@ss in the German market with

18% of the respondents deploying it.

EClass

UNSPSC

Etim

Proficlass

Proprietary..

Others

0,0 10,0 20,0 30,0 40,0 50,0 60,0
Figure 4.19 e-Catalogue Classification System

When considering also the proprietary classificasgstems, the survey has shown
that this kind of classification code is, in fathe second most deployed by the
participants accounting for 32,6% of the respondespite their adoption and expansion
problems, i.e. it is applied just by a single ofigation, it requires high internal
taxonomy expertise and it incurs in higher mainteeacosts, etc.

Researches argue that companies which are trugrrdigtate to act internationally
and take full advantage of the benefits of thelrusiness infrastructure should migrate
to recognized classification standards, which aeepted and understood by a greater
number of enterprises worldwide and embody a mppeagpriate structure to support

material management as well as spend analysigtaediv
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4.5 Recommendations and Future Perspectives
The research findings state briefly a correlatiaiween the success of an indirect

material supplier relationship management prograth @an organization approach to
process standardization, investment in complemgrgatutions and their respective
integration with an e-catalogue platform.

Enterprises have finally realized the truly adeagess that an SRM program can
provide to their purchase process performance. fohewing section gives a short
overview of the research findings and their tecainimplications, which is further

discussed in the next chapters of the work.

4.5.1 Survey Briefing
The survey results show that the SRM solutionsroiigg the management of indirect

materials and services play an important role gdaGerman organizations strategy,
with most companies applying some sort of inforomatisystem to support their
purchase processes.

Nonetheless, as previous studies have indicatdteraeiit SRM solutions have
different maturity grades in what is concerningirtitechnological functionalities as
well as their implementation stage in companies.

The closer analysis of the research results haxealed some key trends in the area
of indirect material SRM solutions and practicedqilev reinforcing the idea that
companies will continue to increase their investin@m these technologies with the
purpose of improving and expanding their purchasipgcesses supported
electronically.

Organizations from different sectors and sizes hawadized that SRM solutions are
more related to long-term strategic issues as #reyto short-term cost reduction
reasons, and although the obstacles have remaasechby the same, companies have
started to face new matters, e.g. management oplesnmaterial groups, integration
problems, etc.

The most deployed and mature systems are the ER®carement and e-catalogue
solutions, which have overcome already the deployngeade of EDI technology in
companies.

Even though, it is in the sourcing technologieg, spend analysis, supplier selection
/ evaluation, contract management, etc., that tliaré wave of developments and
implementation projects will take place.
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A controversial discernment was about the curr@vell of companies’ spend
supported electronically, which has suggested tilaite enterprises have invested
heavily in information systems in the last yeahgytare still struggling to increase the
adoption level of these solutions among their sepplnd internal users.

Based on these findings, the study proposes tHewiolg recommendations to

improve the current SRM practices in the Germarketar

Organizations that are seeking to improve theirclpasing processes should
focus on long-run strategic objectives, which may dthieved easily when
companies invest on the development of standardgiated processes
supported by integrated SRM modules;

Managers should introduce affected employeessapgliers in the beginning
of the SRM project with the aim of increasing tloeeptance level of the new
processes and systems, which can be facilitatetthdoyntroduction of change
management programs and the deployment of usedfyi¢ools;

The continuous IT landscape implementation shquizhress smoothly with
the intention of not overwhelming companies’ stakdars with new
information, processes and different systems fonelities;

Companies which have already mature SRM projecfdace should explore
further supplier relationship management areas/ementing and integrating
new functionalities to their systems’ landscape,ilevlexpanding their e-
business projects to cover bigger purchase cyegs, sourcing-to-payment
process;

Enterprises should analyze prior to their deaisio implement new SRM
applications, the benefits and pitfalls of applythgd part providers’ solutions
and services in their programs, which can redueecthst of ownership and

increase systems’ flexibility.

4.5.2 Research Technical Proposition
The survey was aimed to respond some open questidhs field of indirect material

supplier relationship management and to determomaestrends that could support
further IT developments in this important businassa.

The technological overview together with the preadtinsight given by the research
have provided the essential subside that the andexted to decide for the development

of a number of new functionalities to aggregateigab current SRM technologies.
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Based on the information that more than 70% oflahge German enterprises adopt
an e-catalogue platform to support their indireatenal business processes, and around
45% of the total survey population has a maturatalogue project.

The author has decided to apply this technology expand it functionalities
according to the research results to provide a-fusgrdly environment for companies
to support their sourcing-to-order process in d etisctive way.

The work contributes to the current developmerthearea, adding to this research
field an innovative framework of an e-catalogue dohssupplier relationship
management system to manage and control electhynilba indirect materials source-
to-order process, i.e. sourcing, acquisition; datansolidation, harmonisation,
enrichment and controlling, in a unique informatgystem landscape, which provides
also a specialized and integrated spend intelligaotution.

The next chapters deal with the conceptualizatibnaw e-catalogue supplier
relationship management framework, which will supgyers, commodity managers

and organisation’s executives in their indirect d®@urchasing processes, see figure

4.20 to visualize the framework.

Figure 4.20 e-Catalogue Supplier Relationship Managment Framework

After a detailed analysis of current e-cataloguacfionalities and the range of
information that those systems manage, an e-catalagchitecture has been designed to
expand the scope of this system towards diverselisuprelationship management
functionalities, which companies see as importaotording to the empirical research,
l.e. central data management, spend intelligendesesourcing.
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The framework conceptualization was based on tketrelnic catalogue platform
from the POET AG, i.e. POET X-Solutions, which lh&en analyzed during the content
supply chain management project, g.v. www.poet.de.

The proposal is to apply the e-catalogue solutrtomfthe beginning of the sourcing
process, when purchasing departments specify tiesds and start to source for and
suppliers via the application of information teclogy, e.g. e-sourcing and supplier
collaboration, until the ordering process, inclgldspend intelligence and master data
management functionalities to create the complelatien, which gives buyers a

unique environment to carry out their SRM processestronically.
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5 Central Data Management

The following chapter describes the central datmagament concept. Therefore, the
chapter first introduces a short discussion aboagter data management (section 5.1).
Then the central master data management concepboigayed, including its
architecture, data model, data enrichment and iitzdgn processes (section 5.2). In
the next step, the data quality management appreachscussed to complete the

solution design and its managerial principals iroeganization (section 5.3).

5.1 Master Data

Many organizations that apply information technglég manage their SRM processes
do not have an appropriate data quality controhdéethey cumulate a huge amount of
content that has to be cleansed and consolidatiedebleeing used in global corporate
operations and spend analysis activities.

The IT strategy to expand the information systend$ézape along the years by the
integration of additional modules and systems frdifferent providers has led to a
situation in which each system has its own contemd its own format, creating
numerous island of information within a company.

This has increased drastically the transactioregystintegration costs as well as the
costs to implement a spend analysis program in eomp, i.e. in data-mining projects
80% of the project resources are employed in daddity issues [NeKn05, 97].

In the purchasing area, poor data quality drivem#my disadvantages, e.g. during
the buying process, while end-customers are sewydoir their desired products, an
incomplete or miss-leading information about a piiccan cause inadequate or wrong
search results.

This leads to higher operational costs through utiksation of the purchasing
department to support end-customers, or even wbistmay conduct to the decrease of
the system’s acceptance and to maverick buying.

On the other hand, the maintenance of incomplete inoorrect information in
operational systems database makes almost impedbiblaccurate analysis of spend
data, and its rationalisation process is a costty @ten highly manual task that takes a
long time to be completed. Besides that the raliss@gon process often does not
guarantee the future content quality of enterpsiseaster data.

Master data is applied to describe business objeassuppliers, products, etc., and

create a unique identification of those objects thg use of identification codes
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[HeKa07]. They form the basis for business proceskethe context of business data
processing, master data denote a company’'s edsdratgac data which remain
unchanged over a relative long period of time [Bd$e

In order to increase consistency and improve the daality, it is recommended the
appropriate storage of enterprise’s master dat ¢entral database, which should be

deeply integrated with other transaction as weliraytical systems.

5.2 Central Data Management Concept
The cultivation of a central master data strategymeaningful to all company’s

processes. In especial in the supplier relationshgmagement area that the global
sourcing and the core-competency strategies hadedeto a situation in which the
required information is stored in numerous databas®ich may deploy different data
structures and formats.

The next sections introduce the concept of applang-catalogue platform as the
central organization’s repository of indirect mé&its SRM master data. In order to do
that, the following sections describe how an elogtee system can be deployed in this
new application scenario, at the same time it expldahe main functionalities and

processes supported by this new system approach.

5.2.1 Central Data Management Architecture
Nowadays, most large organisations have a suppiationship management

environment in which the same data are storedffardnt transactional systems which
execute either the same kind or complementary proes.

This scenario implies a much higher cost of ownprdb companies, who are
starting to seek new ways to reduce the data instem€y and increase synergy within
their information system landscape.

Therefore, there is the necessity to deploy a akdaita management (CDM) system
to support the data harmonisation, consolidatiod amnagement processes. This
component should be employed as the major datalmmseompany’s purchasing
information, ensuring data consistency, accessjlahd correctness to users.

A database management system (DBMS) is a softwaak rmhanages databases,
which is a structured collection of data that et in a computer system. DBMSs may
apply any of a variety of database models, sucthasetwork model or the relational
model, which is currently the most common databaselel applied in companies
[Wiki09].
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A distributed database management system is a DBMiSh is a collection of
centralized DBMSs, a data communication networkneating the centralized DBMSs,
and a software component, i.e. middleware, comigplihe distribution and replication
of data items [Hvas96].

In order to support distributed services procesBisily the addressed applications
have to be integrated. This is an essential preisgg for exchanging master data
between different information systems.

For the purpose of creating consistent master atatang different data bases, it was
possible to identify four architecture approacheshie practices: Central Master Data
System, Leading System, Master Data Harmonisat@istandards, Repository System
[LoLGO4].

This research applies a hybrid of the Leading $yséed the Repository System
architecture approaches to solve the master daétyqunatter in company’s SRM
activities, see figure 5.1.

The e-catalogue platform was selected and expatwdadt as the leading system of
the framework. Therefore, there was the necessiiynplement additional integration
mechanisms to enable the exchange of data in e@iffefiormats and standards, e.g.
XML, Excel, CSV, with other relevant systems, eRP, Business Intelligence, e-

Procurement, etc.

Leading
System

e-Catalogue

Plattform ﬁ
mapping

ETL. Batch Processing, Web Services,
Messaging, Adapters .

eprocurenien [~ srail_| | Tixe
:

Figure 5.1 Central Data Management Architecture
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The creation of the master datasets is done botheneading system and in the
receiving systems of the framework, though the d@tasfer is limited to the defined
central data management data model within the aeatpte platform, which specifies
the master data attributes of the architecture.

The data storage is central, but the framewddwal the maintenance of duplicated
data in different operational systems, in whichitldal attributes can be created and
locally maintained to support specific businespsses.

To make possible the distribution process, it niscessary the design and
implementation of mapping tables in the e-catalogakition to enable the diverse
logical relationships between the central data mameent solution and the different
applications of the framework.

The leading system provides a global key thatrisadly related to all primary keys
of the other applications, this mechanism assurescorrect exchange of information
between the diverse systems.

In addition, the format in which the data is imgaktor exported must be defined for
each source and target system, so that the electaatalogue platform can be
configured to transfer and receive data from a remdf different solutions, either
automatically or manually, to maintain the datasistency along different systems, in
case of modifications in the datasets.

The table 5.1 provides a short resume of the desgtrarchitecture:
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Leading System Receiving Systems
Initial Data Creation Global key and Defined master data and
defined master data additional attributes
attributes
Data Maintenance Global key and Additional attributes; data
defined master data | maintenance may be performed
attributes decentralized
Data Storage Global key and Selected attributes of the leading
defined master data | system and additional attributes
attributes
Master Data Defined master data Defined master data
Distribution
Mapping Mapping takes place -
in the leading
system
Primary Key Global key and an -
additional primary
key for each
application
Availability of - with a daily (batch) or in real time
Master Data in the (synchronous exchange - Manual)
Receiving Systems

Table 5-1 Architecture Characteristics adopted from[LoLG04]

The approach adopted in this work has as its mémargages its relative simplicity,
high performance and flexibility in the creationdamaintenance of master datasets in
multiple systems, which is coordinated by a leadagplication that manages the
exchange of the defined master data in the framewor

This system independency cannot be achieved witllogit necessity to create
dedicated mappings to each new system integratéaeimrchitecture, what from one
side it affords the high flexibility of the modeh@ from another side it leads to data
redundancy in the different solutions.

The next sections describe the enhancements eeluithe e-catalogue platform to
perform the content integration, consolidation amdrmonisation processes.
Nonetheless, the current electronic catalogue iomalities are not addressed in this
work due to the fact that these capabilities, awghoring, versioning, object and data
relationships, security, privacy, etc., are alrea@yl documented and in use in different
e-catalogue projects.

Therefore, the focus of the research is primaniytlee conceptualization of a central
data management approach to consolidate, harmangenanage organizations’ SRM

master data.
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5.2.2 Data Model

The key challenge to develop a central data manegemystem in a supplier
relationship management scenario is the consabidaéind future use of redundant
supplier and product master data from differenablases without modifying business
units and department applications [HeKa07].

To solve this problem, the first thing that hadé&defined is the sort of master data
that would be supported by the central data manageplatform with the purpose of
keeping just the essential data in the repositatiiout impacting the overall process
performance or creating a database full of irrahéata.

The data that were not classified as a masterdiatald be further maintained in the
original transaction systems to assist the requmetesses, while the master data is
step-by-step homogenised and migrated until theeeftamework has only a “single
source of truth”, the e-catalogue platform.

In a SRM scenario four business objects play anomapt role: Organization,
Supplier, Systems’ user and Product/Service. Thbgxts must be stored in the central
repository and their data model must describe thjecb details to attend along other

matters two key functions:

* The creation of a unique object identification;

» The basis to conduct consolidation and harmonisairocesses.

The attributes of each object must represent thsergial information to
unambiguously identify this business object, with@opulating the database with
information that will not be used.

Therefore, a careful analysis must be performeenture the representation of just
the essential information in the data model, atstiae time that it should guarantee and
not limit future demands on the system.

The discussion in the last sub-section has denaimstrthat in the central data
management database should be stored just theettat@kich have impact in all or
most SRM applications in a company, leaving theci$ijgecontent to be managed
outside of the central data management platform.

In this way, it must be identified the datasetsjolvtare common to all company’s
information systems and their relations betweerh edber. The picture below shows
that different SRM modules have a range of dataséth can be classified according

to their deployment or not in other different maekyl i.e. common to all SRM
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applications (a), common in part of the SRM modi{l®s and specific information of a

single solution (c), see figure 5.2.

BI Tool

e-Catalogue

e-Procurement

e-Sourcing

Figure 5.2 SRM Data Relationship

The picture can be used to describe and limit thb-datasets of the SRM
applications, which can constitute the basis flistacontaining the complete datasets of
a company systems’ landscape and their relatiotveelem each other, for example an e-
procurement data can be also an e-sourcing relesat although it is not significant
to an e-catalogue solution.

The data model presented in this chapter has asaits goal to build a starting point
for a concrete data model in the real world, whialst take into account the company’s
system landscape and the application scenario irchwthe data model will be
deployed.

The data structure supports the features and @odesign of the framework
regarding the data management tasks. And it isritbestcin this work through the

utilization of tables to support a simple underdtag of the model by business users.
Product/Service

The information concerning product and serviceniseasential part of any supplier
relationship management framework, thus their @ffecmaintenance is a crucial part
of a data model.

The goal of the product data model is to createodyrt description that allows the
unambiguous identification of a product or servioethe system. Therefore, it is
required the adoption of product identification et such as an identification code to
assure the product search via a unique identifier.

Other relevant aspect is the creation of refere@mgteuments to construct relationship

types between a product and other entities in #ta thodel as well as in the system
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framework. Depending on the relationship categalijferent functions have to be
developed to facilitate the systems’ tasks and renthe relationship transparency for

administrators and users inside the solution.

The product data model has been structured asvsllsee table 5.2:

Product Attribute Data Type Mandatory Comment / Example
Global_Product_Key| Alphanumeric  Yes Unambiguous / Unique identifier
System_Product_id Alphanumeric  Yes Unambiguous ID in the local systgm
Unique identifiers Code No EAN

Product description with less than 40
Short Description Text Yes |characters
Product description containing
Long Description Text No between 41 and 200 characters
a group of product related terms, e.g.
Free Search Keys Text No | Notebook, laptop
Standard
Classification System Code No eCl@ss
Organization's Proprietary classification system o a
Classification System Code Yes |standard classification system
Unit of Measure Code Yes Piece, Kilogram
Image File Multimedia No Picture, Film
Manufacture Text No Producer’s name
Supplier Reference Yes relationship to a prodsciplier
Supplier Product
Number Number No Product number at the suppliex s|d
Relationship to a Business Unit /
Organization Reference Yes |System
Product Reference Reference No complement, alteenatew model

Supplier

Table 5-2 Product Data Model

The supplier data has to provide also the requisitgmation to identify each of the
enterprises’ suppliers as well as the informatmadispensable to support and control the
supplier management process, see table 5.3.

A significant information that should be included the data model is the DUNS
number or any other identification code to recogn& supplier outside company’s
boarders and / or light up the business relatidrassupplier with potential subsidiaries,

associate companies and so forth.
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Supplier Attribute Data Type Mandatory Comment / Example
Global_Supplier_ Key | Alphanumeric Yes UnambiguoUmique identifier
Unambiguous ID in the local
System_Supplier_id Alphanumeric Yes |system
Supplier name Text Yes Legal form of the suppleme
Street, number, postcode, city,
Address Alphanumerig Yes |country, etc.
Bank name, account, connection
Bank details Alphanumerig Yes |etc.
Supplier system's Responsible person data, i.e.
responsible person Text Yes |name, gender, nationality
Contact data Alphanumeri¢ Yes e-mail, telephome, étc.
Duns number or any other
Identification number Alphanumeric¢ No |identification code
URL Alphanumeric No Web-page
Language to be used while
Language Text Yes |communicating with a supplier
Currency Text Yes Transaction currency
Relationship to company's
Buying organization Reference Yes | business units
Relationship to the suppliers'
Products Reference Yes |products

Table 5-3 Supplier Data Model

Organization

The organization is the main entity of the data et@hd to which most entities have
a relationship with. It is characterized in theadatodel according to its representation
in the real world, illustrating each legal entity @ buying organization and their
relationship with the other business units and mirgdions entities, see table 5.4.
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Organization
Attribute Data Type Mandatory Comment / Example
Global_Organizations|_
Key Alphanumeric Yes Unambiguous / Unique identifie
System_Business
unit_id Alphanumeric Yes Unambiguous ID in thedbsystemn
Organization name Text Yes Legal form of the bussnenit
Street, number, postcode, city,
Address Alphanumerig Yes |country, etc.
Responsible person data, i.e. nameg,
Systems' users Text Yes |gender, nationality
Contact data for each
system Alphanumerig Yes e-mail, telephone, fax, etc
Organization Position of the business unit in the
Hierarchy Reference No |organization
URL Alphanumeric No Web-page
Language Text Yes Language adopted
Currency Text Yes Transaction currency
Suppliers Reference Yes Relationship to suppliers
Products Reference Yes Relationship to products

Table 5-4 Organization Data Model

System’s User

The system’s user data management in a suppli@timeship management
environment encompasses a number of different iumgtand relationships that must
be managed applying an access and use rights @bproa

The modules described in this work show some ofriin@erous tasks that a user
may perform, thus with the aim of reducing the adstration tasks redundancy and
increasing the integration level between systenusfanctions, the user data model is
limited to the minimum information necessary to @xe organization’s SRM
processes, see table 5.5.
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System’s User Attribute Data Type Mandatory Comment / Example
Global _User Key Alphanumeric Yes Unambiguous / Weigdentifier
Unambiguous ID in the local
System_Users_id Alphanumerjc Yes |system
Surname Text Yes Surname
First name Text Yes First name
Login Alphanumeric Yes Login
Password Alphanumeric Yes Password
Signature, Certificate Alphanumeric Yes Signat@ertificate
Rights Reference Yes Rights in the systems
Company Reference Yes Working organization
Company's department| /
function Reference Yes Function in the organization
Contact data Alphanumeric Yes e-mail, telephone, dtc.
Street, number, postcode, city,
Deliver address Alphanumeric No |country, etc.
Substitute person in case of
Substitute person Text No |absence

Table 5-5 System user’s Data Model

The connections between the objects is also reqmiexen the e-catalogue platform
logic, however the transaction relations and othections specific information are not
described and stored in the central databaseanhskes information is allocated in the
search engine database as well as at each sirgjlatiopal system.

Based on the data model all import, export, codstilbn and harmonisation
processes were implemented. These processes tade throughout the integration of
the organizations’ transactional systems and tbatalogue platform, as described in

the next sections.

5.2.2 Data Enrichment
The first step to adopt a master data managemeategy is the cleansing of

organisation’s content, in which missing mandatioeids are detected and filled with
appropriate values, doublets are identified andscleated and wrong entries are
eliminated.

The e-catalogue system deploys a proactive datiot@mnd improvement approach,
which is done from one side during the approvatess of the e-catalogue by suppliers,
which avoid poor data to be imported and storetthénsystem at the first instance. And
in the case of already available content, the alogtie platform cleanses the data based

on dedicated rules and the application of adapters.
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The solution offers validation and cleansing adapte support to some extent the
automatic cleansing and validation processes. Bdelpter proceeds pre-defined rules
to check and improve specific properties relatethéodata quality.

These validation and cleansing rules comply with fibrmalities required to keep
control of semantic and syntax subjects, while isipg some constraints on the data
structure.

The base of the rule validation procedure that lbesn used may be named as
follows: (1) take the base which needs to be viddias a theory, (2) try to prove the
theory by performing deductions based on the résoluprinciple until no new
deduction can be inferred, (3) use the deducedyheothe base to construct a theorem
[PiSt93, 164-173].

In order to design the basic validation adoptdrsyas decided first which content
properties had to be addressed to avoid poterdtal idconsistency and incorrectness in
the database. This information was used to cortstinecalgorithms, which are applied
to improve data quality during the import process.

In case the validation rules are not respectedsystem will localize and report the
source of data inconsistence and will either nlmvalkhe data import into the system
until these errors are manually corrected or wilpose an automatic procedure to
improve the data quality.

Here, it is listed some standard validation rulefred in the solution to guarantee

the data quality in the framework:

* Presence of key attributes;

* Use of pre-defined unit of measure and currency specific format, e.g.
ISO;

 Application of a set of constraints to the objecesctiption, e.g.
minimum/maximum characters quantity;

e Logical coherence between different product atteby e.g. order
unit/minimum order quantity;

« Specific classification systems description, e@Jass in the % level.

The data enrichment process was designed seekioigdate a data stand with high
quality standards to serve as the master data bars@ll indirect goods purchasing

activities in an organisation.
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5.2.3 Data Consolidation and Harmonization Process
In case the content is already stored in othes#&reional systems, the data have to go

first through an extraction process to pull theadadm these systems out, improve the
data quality and merge the data sets, before theype used as a master data.

It has to be noted thou that a central data manegermroject is normally
implemented in a phased approach, starting witlmételd number of applications
integration, which should provide the highest netan investment to underpin the
project business value, towards several rolloutspiauntil the organization’s goal is
achieved.

5.2.3.1 Systems Integration
Before the consolidation and harmonisation prosessan take place, first the

receiving systems must be integrated with the alogtie platform through the
deployment of a system interface in which all ral@vparameters are maintained, e.g.
name, type, tables, keys, etc.

Once the systems are integrated, a routine muglaced in the e-catalogue platform
that specifies if a system acts as a source orgettantity, and the correspondent up-
date mode, e.g. automatic trigger, batch, mantal, e

In addition, it is also required during the configion process the information about
the sort of format, e.g. XML, Excel, CSV, etc., papged by the receiving system to
permit a smooth data transfer.

The table 5.6 illustrates the structure to exteaqidrt data from/to other

applications:

Function |PK |Description
5 PK |Source System 1D
PK |Company Code

Company Mame
Business Unit
Local Currency

Table 5-6 Exchange Data Structure

It is crucial the identification of the Source Syst ID and the Company Code to
guarantee the uniqueness of the primary key (Pyiday / PK) of the source system in
the e-catalogue platform. In addition to the codembers, it is also relevant the

information about the company’s name, its businegisas well as the local currency.
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In order to identify if the system acts as souiSg farget (T) or both (B), the table
provides this information into parentheses. Thenmiation above is not required for the
existing data model, but it is important for a cldata transfer procedure.

The initial load of the datasets into the centratadmanagement system is done
through the implementation of a master data integrgorocess. The CDM data load
procedure has some similarities to the usual ETcess applied to load data into data
warehouses, i.e. chapter six provides a more ddestription of a traditional ETL
process.

However, before the master data integration protzdss place, the systems that are
going to become the source of master data to aantation, have to be first analyzed
and characterised, i.e. data model, data quatiyctsire, semantic, etc.

Once the system landscape is portrayed and theemdata integration effort is
estimated, the ETL process can be performed toaexthe data from the source
systems, then to cleanse it and to transform iftbe source system’s data model to
the central data management system’s data modefjrally the content can be loaded
into the central database.

The load process can apply either database raplictgchnologies, if the profiling
task has been done at a database level or otheasigpters to the system interfaces can
be employed.

At the staging area, the extracted data is predeasd cleansed, in this phase the
data quality of the source system is improved tghothe utilization of constraints to
correct errors, data inconsistency and check plesgdia duplication.

After the cleansing process is done, the dataarsstormed from the source system
data model to the target system data model, aed thits transformation procedure, the
data can be finally loaded into the central dataagament system.

Nonetheless, the source systems still have a a duality, even thou the ETL
process has increased the data quality in the aledi@mta management system.
Therefore, the necessity to perform a “reverse” pfacess into the source application,
by which the high quality data from the centraladatanagement solution are loaded
into the respective source systems.

This synchronization process may require specifearssing and transformation
procedures for each source system as the data rbeteéen the target and source
systems as well as between different source systagtg be different.

After the first synchronization process, the sousgstems have to be constantly
loaded with the changes and new entries in theaemiaster data repository. This can
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be done using a batch processing mode, e.g. onmceigig, in an incremental fashion
way, in which only previously not available infortiman is transferred to other systems
in the framework.

However, not all master data stored in a centrtd deanagement system has to be
synchronized with every source application. Actgaih most cases, a master data is
deployed by just a few applications.

For that reason the distribution process has tnked with the master data location
according to its original system_ID in the mastatadmodel, and a batch processing
should be performed only when up-dates concernisgegific application have been
carried out.

Despite the fact that the central data managemetéra is synchronized with the
other systems of the framework, due to synchroiuizatpproach applied, i.e. batch and
ETL process. It is possible that some updates waremdries in the central database are
not available in the other applications.

Therefore, in additional to the synchronizationgesses described above, the source
system may validate if a object is new for an oigation or if it already exists,
performing a matching process and returning tosthace application the response as
part of the application transaction.

This response can be provided in three main waysoXecord response, in case of
no match; 2) single record for the exact match @fuary; and 3) a list of potential
match for a query request.

In the case, there is a match for the query recuestan update has been done after
the last batch process, the up-to-date informasogsent to the receiving solution and
the process triggers the update of the receivingtesy. Otherwise a message is
delivered in order to ensure the data accuracly@sburce application.

Nevertheless, in case the object is not availabbny of the solutions, the new entry
can be either created at the source system, aerd éaported to the central data
management solution, or a request can be sentetoeiponsible supplier via the e-
catalogue platform to entry the new product infaiora and after the new object is
created, the central data management system caeuie framework.

This procedure requires the interception of a @skhe application level to freeze
the requested process, e.g. search for a procutdtthe framework responds it with the

information from the central master data system.
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The source application waits until the responseawailable and the job can be
appropriately executed. Nonetheless, this routowis behind the application level, so
the user cannot perceive that the job has beenlipaaother application.

With the aim of supporting the just described psscehis synchronization routine is
developed applying a SOAP Service (Web) in XML fatniThe SOAP (Simple Object
Access Protocol) is an http object-based protooolvhich XML documents can be
exchanged [Mehr07].

The SOAP specification institutes a standard mesgagnat that consists of a XML
document capable of hosting RPC and document-cetdta. This enables synchronous
(request and response) as well as asynchronouse§zariven) data exchange models
[Erl0O4].

The transfer of data using SOAP is enabled thrabhghmplementation of a Web-
Service in the source system, which communicates thie SOAP service of the e-
catalogue platform. This transmission approach @se®-called push mechanism in
which the extraction process is not triggered atdlectronic catalogue platform, but at
the source application.

Due to the multiple transmission models deployeds reasonable the introduction
of an approval process and an audit functionabtg. import/export error report, to
control the data exchange process between thesdiggstems.

The audit of the data transfer process is possilalehe application of a monitor
report that indicates which systems have loadepeaific dataset, the upload modus,
e.g. manual or automatic, when, if the data set alesady approved and the process
responsible, see figure 5.3.

The user can apply filters to navigate and ident#ster which systems have not
uploaded the required data and whether the apprpr@iedure of a system was
performed. And if necessary, the system’s admatistrcan be notified per e-mail about
the analysis result or the lack of information frdmeir systems.
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Monitor Report

Date: 5/11/
; DataTransfer Date Status
v SRM Data
¥ Germany
v Karlsruhe

o ERP System € 21.06.09 Imported

® SRM System q 20.06.09 Imported with Errors
e 2-Procurement L o) 21.06.09 Imported

® | pgistic System ( - MNot Imported

Cancel [ OK )

Figure 5.3 Monitor Report

Moreover, an import error functionality has to beaitable with the objective of
informing in detail the status of the data syncization to the central data management
administrator or any other power user.

This functionality may be configured to act eitlasran interactive feature that strives
to repair some pre-defined errors automatically aatively inform the system’s
responsible about a status report, or as a traditimonitoring feature in which import
status and errors are listed and some actions kavee taken to complete the

synchronization task. An import report may contéi@ following information:

-The import status, e.g. not imported, import alhrtenported with errors,
successfully imported,;

-Import information, e.g. errors’ type, field, wangs, source system, etc;
-Task time report, e.g. import duration, task’stséad end time;

-Import responsible, e.g. system (automatic), resipba person (manual);

-Which datasets were imported, e.g. size, quaméscentage of the total, etc.

The import report describes the import processiacah be applied also as a support
tool to assist system’s designers to add new Maidlaules and innovative automatic

error corrections methods.

5.2.3.2 Data Consolidation and Harmonization
With the intention of maintaining the synchronipatiprocess costs as low as possible,

the data has been differentiated between master lecal data to facilitate the
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consolidation and harmonization process in the éwork, at the same time that
automatic routines have been developed to suppertdnsolidation and harmonisation
process wherever is possible.

Therefore, adapters must be added in the e-cawlggatform to conduct the
automatic data management. The adopter receivesransforms data in the proper
format and prevents the exchange of incorrect cinte

An adapter is a specialized software component udsedonnect heterogeneous
applications. For legacy integration projects, aeliepare required to bridge technology
gaps that exist between incompatible platforms.

They can be applied in: legacy systems, remotiogrelogies, databases and data
access protocols, application servers, integraboskers and numerous proprietary
solutions [Erl04].

The data transformation mechanism converts data fiasource format to a target
format. For this purpose, mappings have to be desdigluring the integration of each
additional system to enable the data conversiom ftise e-catalogue to the receiving
system format and vice-versa.

First of all, it is necessary the mapping betwdendource systems’ format and the
e-catalogue platform schema, which can be consmithér of standard formats that
have already well-defined mapping methods in theketaor of not standard data
formats, which will require a specific mapping pedare that can be constructed in the
electronic catalogue platform.

In a central data management scenario, the e-gaglplatform works as the target
system as well as the source system, for this ngatss also necessary the conversion
from the e-catalogue format to the other operatigsiems’ schema.

Therefore, the conversion process is carried optyam a star mapping structure,
having the e-catalogue schema deployed, at the samee as the source, target and
intermediate format. Not forgetting that the majpggsinshould be defined in both
directions, i.e. source-target, just in the case tifiere is a data transfer in both systems’
directions.

A critical matter during the data conversion is gussibility of losing information,
throughout transforming the data from differentadathemas. Hence, the necessity to
analyze the different data formats applied in a gany's system landscape with the
aim of comparing their information against the othedevant formats, i.e. e-catalogue
schema, and classifying the data elements affenstednandatory, optional or missing
fields.
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The difference in the data structure may cause @sblems during the conversion
process. The main divergence that can occur betwifégrent data schemas are:
difference in the data element size, different nucaéand time precision, difference in
unit of measure standards, etc.

The generated document should contain at leasindrelatory fields of the central
data management data model to ensure the data ieocgland to maintain the data
quality in the central data management system.

If the source system does not have the minimunibates to guarantee the data
quality in the target system, the datasets showltd be imported. Nonetheless, a
potential solution for this case is to add the mgsontent during the transformation
process, applying therefore other data sourcespmect this inconsistency direct in the
receiving system before the transformation protaess place.

After the data is revised, the content is distouto proceed further with the
consolidation process. The source system has treréd inform their master data
including their supplier ID and product ID to thea&alogue administrator.

The e-catalogue administrator will create a mappaide based on this information
in the e-catalogue platform to merge the systenfsrination with the e-catalogue data
structure.

The mapping table works as an intermediate, fatihgy the transformation process
and reducing future customization costs, in casedtta structure of any application is
changed after the systems are integrated, seeaampéxin the table 5.7

The consolidation process is further supported Hey dpplication of the doublet
recognition mechanism, though a hundred percenthmaitay not be always possible
due to poor data quality and divergences in semanti

The master ID (Global Key) is generated and mandgedhe application of the
mapping table mechanism, which must be developgatdeide number groups which
can be applied in different operational system dstactures. All-important is that
every receiving system has its own mapping tabldit its specific data structure and

the other systems characteristics, e.g. tablesuty
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eGlobal_Key
CompanyName
Address
City
Country
Mapping Tool W
Global Key | Systeml ID | Systeml ID | CompanyMName Addressl City | Country !.
( Systeml ( System2 |
(supplier) (supplier)
i SupplierID i SupplierID
CompanyName CompanyName
Address Street
City Number
Country City
Country

Table 5-7 Mapping Mechanism

The master ID together of the object ID at the sewystem enables cross-reference
processes, which enables the inclusion of a ddtaéarch query functionality, which
may display the complete view of a master datdudiog information from diverse
systems that are not part of the master data mbdséd on reference linkages.

A key procedure during the consolidation processhés doublet recognition and
consolidation. Therefore, a probabilistic matchfogctionality based on deterministic
logic, filters and parameter constraints, whichssifies suspect duplicated items
according to their attributes’ matching levels aubre weighting, e.g. low, medium,
and high or in percentage, must be defined.

Prior to the mapping procedure, the rules as veetha attributes that are going to be
applied to detected potential doublets must benddfito enable the cross matching
process between the datasets, e.g. suppliers maprsedered equal if their DUNS
number and their legal name are the same.

Auxiliary, the algorithm should offer a semantiedasynonym identification and a
data entry errors capability to increase the matiperformance, as the practices have
demonstrated that different users characterisedupt or a supplier in different ways,

applying therefore diverse taxonomies and oftersp@ling errors occur.
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For this reason it is necessary the implementatbbna group identification
mechanism, e.g. synonym, same supplier differemendescription, etc, to facilitate the
consolidation and harmonization process.

This feature may be based on tables, which cortteenmain keywords used to
identify a product or a supplier. The method insemathe system capacity to integrate
similar data that in other way would be barely gassto compare and identify them,
see table 5.8.

Syntactic group| Data Type | Data Record

Group_ID |"0123"

Svnonvym " won won won

ynony Keyword Laptop n"otebook, portable"PC, portable
computer”, "personal computer

Table 5-8 Group Identification Table

Alongside the doublet recognition result, the dolutstarts a feature to back the
doublet consolidation up. In this feature, aftex tluplicated entries are found, the user
must decide on the action that should be executidtiae doublet results.

Therefore, the corresponding attributes are coetpasgainst one another to
precisely identify their matching level. Based brstcomparison, the user can choose
between three actions: data set merger, data eatiamm and data set removal. The
remained data sets will be then referenced in thtelnmg table to future harmonisation
purposes.

After the consolidation process, the different datadels must be reallocated
according to the e-catalogue platform data strectttence, the operational systems
data, e.g. ERP, EBP are consolidated and a unigonerg identification code is
provided to create a corporation-wide central dBtaThis process must be done with
all relevant business objects, e.g. supplier, pcodetc, and follows a similar
consolidation process.

Many business objects are managed in different-badksystems. Nonetheless, for
the indirect goods procurement in which the e-cgta¢ database contains the most
accurate and up-to-date information, the back-eyglemis can use the e-catalogue
platform to request this information via OCI calls other related formats to take
advantage of this up-to-date centre of information.

Moreover, with the intention of keeping the datpastory up-to-date at a minimum
cost, after the data consolidation process, tha daintenance should be done by
companies’ suppliers applying the e-catalogue @iatfin which suppliers can manage

their data within their own operational domain.
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In this process, the acquisition of product infotio is started through the request
of product information to a potential supplier, Bppg therefore the self-service
functionality of the e-catalogue platform.

In this case, the description is controlled first fuplicate entries and in case of a
negative result, the data is sent to the poteptiavider, including the product global
key.

The supplier receives an automatic e-mail requgdtire product information and
he/she can proceed with the data processing ordirext on the e-catalogue platform,
or using the MS excel to enter the data requiregl, grice, delivery time, discount
information, etc.

After the product information is entered in theatalogue template, the excel sheet
must be imported into the e-catalogue platform amhd back to the buying
organization, which carries out the data informatend business conditions quality
control, and as the case may be, the new entreapgroved and distributed throughout
the framework.

As soon as the content is updated by the supmieisapproved by the responsible
purchase personnel, the batch processing trartsiensew information to the back-end
systems to up-date them based on the matchingstable

Additionally to this approach, systems that do require local data storage can
connect to the central data repository via a pudkcihanism (web-Service) to retrieve
appropriate data on demand.

Using the designed central data global key, théesys can connect and exchange
information with each other at any time and so afjanisations’ master data are
permanently harmonised.

After the primary harmonisation process is perfaiptbe central repository (leading
system) becomes the unique system for changeseinmtster data entries with the
purpose of maintaining the systems consistency,lewbstablishing a structured
procedure to manage the data maintenance.

New entries in local systems is thou supported H®y/ ¢entral data management
model as well as the entry and edition of additi@taibutes based on existing objects
available in the central repository.

In case the new item is not yet part of the cemrpbsitory, the new object will be
exported to the central data management applicatidrere it will go through all

validation and enrichment processes.
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At the same time, the new business object getsnvaghabal key, which is stored in
the central database. Afterwards, the new busiobgsct can be transferred to all
relevant back-end systems of the framework to maairthe framework consistency.

5.2.4 Data Classification

Along the consolidation and harmonisation procab® most important content

management resolution to support purchasing aetsvis the selection and adoption of
a common classification schema, e.g. eCl@ss, andigue supplier identifier, e.qg.

DUNS number, q.v. [D&BO08].

Companies need the access to accurate and lggicghnised and classified data to
assist their procurement strategies and managerdeaisions. Nowadays, most
enterprises have as the main attribute the proshuatt description, but despite of the
numerous available approaches for product desonipgti e-catalogues, suppliers are
often not able to prepare an e-catalogue with & higiality short description
specification.

Hence, the most efficient content strategy in fie&d is the adoption of industry
standard classification systems, e.g. UNSPSC, e€I@nsiversal standards such as
eCl@ss provide a universally accepted metadata fayeorganizing and controlling
spend data.

Industry standards are often broader than intgrm@leloped classification systems,
thus enabling enterprises to map all spend dasasiogle schema and, if necessary, to
company’s internal classification systems [Aberd®)3,

The product information classification allows inptle spend visibility, allowing
buyers to analyze their product portfolio not justa regional and supplier basis, but
also in a commodity basis.

A classified spend data can facilitate to elucidasues such as: How much of
company’s spending is going to office-material? Antlo is the main supplier of
personal computers? This transparency allows ate domparison of different
dimensions and attributes across regions, supetsnaterial groups.

In order to achieve a greater data quality, orgditiss should apply information
systems that support the content classificatiortgs®, without this assistance, buyers
and suppliers, who are often not familiar with deltssification, are tempted to classify
most of their product portfolio incorrectly or amiscellaneous”, a factor that would

reduce dramatically the spend data transparency.
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Therefore, the best approach is to support andraoptroduct classification at
source. Information systems have to put forwardsifecation libraries and help tools to
assist users through the spend data classificptimress.

This work introduces the application of electronatalogue systems to support the
product classification process. The model makeslabla to buyers and suppliers a
classification library in which the acquired knodtge base is stored and maintained.

The knowledge acquisition of the classificationdity is performed in two ways:

« On the one hand, the database is actualized eaehtliat a new product is
added to the e-catalogue application, thus aloegy#ars an organization
build a vast database consisting of all material s@rvices managed by its
purchase department. This database includes th# &bscription provided
by company’s suppliers as well as their selectadstlication code.

« And on the other hand, the standard classificaigstem adopted by the
buying organisation, e.g. eCl@ss, UNSPSC, congistoi the short

description and the code, are included in the datab

The database, which is populated with the orgaioiz’at classification system and
the combination of supplier's product descripticausd its respective classification
codes, is integrated with the search engine oétbatalogue platform.

In this way, the material taxonomy library can sapghe classification of similar
product data in the future, based on previous mbdiassifications, increasing so the
coherence of company’s content.

The library enables users to search for the mastogpiate material group for their
products and services, using the search techndlmgwnk the respective codes per
relevance, applying a fuzzy approach to statidticabmbine different factors with
different priority levels to define effectively tistatistical relevance of a query result.

It has to be kept in mind that the queries areqoeréd by non-technical content
managers with a high material management expevwtise often do not have a profound
information technology knowledge.

Hence, the importance to create a user-friendlycheangine technology that takes
advantage of user's domain expertise, while clasgjf their products and services
according to a structured classification systemanahy in the system.

In this environment a phonetic search could berderesting methodology to be

applied, as most of the users are familiar witkrinét search engines as Google, though
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this technique has a lot of problems with syntakjclw could partially be solved with
the integration of synonym and automatic correctibspelling errors technique.

However, the combination of these methodologieddcaot deal with three crucial

problems during the product classification process:

1) The need to rank the attribute per relevance;

2) The ability to predict an appropriate result basesome attributes, instead of all
of them;

3) The empty result effect.

Other search engine techniques are not approgaathis use due to its data model
approach, e.g. the attribute and the parametricclsed herefore, it is crucial the
application of a combination of search techniqumred tan recognise the importance of
each product attribute, providing results that aersthe user's preferences and
improve the search results by the avoidance dewveat hits.

The search technique must also provide producsifigation suggestions which
may deviate from the combination of the listedilatites, but still satisfying most of
them, to avoid the empty result effect.

The classification engine conceptualized in thisrkwoombines different search
mechanisms, i.e. full text search, synonym andraati@ correction of spelling errors
techniques and the preference search, in ordeovter all common input options, see

figure 5.4.

Web-Browser

Output

Query

— HTTP -Interface

Classification

By

Figure 5.4 Classification Engine
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The application is web-based, thus do not requi@ users have any special
equipment to access and perform queries, requjuisiga fast internet connection. The
internet browser communicates with the classifaoatlibrary through an interface,
which allows the access to the data availabletimtanaterial code database.

As most e-catalogues are XML-based, the applicatims over XML and has the
capacity to convert XML content into HTML outputcawmice-versa, the HTTP-Interface
is responsible to acquire and distribute the datevéen the two environments.

In order to illustrate this mechanism, the workaonduces a classification process that
applies the search engine, which is constitute@ liyree levels grading approach, i.e.
high, neutral and low, as well as the possibilityéstrict the search outcomes either to
selected material groups or to all material groofthie deployed classification system.

In the example illustrated in the figure 5.5, thgplier accesses the search engine
via a web browser to classify her/his short desionip according to the eCl@ss
classification system.

In the suppliers’ opinion the most important m@ation from the short description
is —printer paper A4— being paper the most relevant attribute, thima# been scored
as of high relevance.

The supplier has decided not to restrict its sedéoch limited number of material
groups, but to search for the most appropriateltr@sthe entire eCl@ss structure, i.e.

Show al] which can be selected from the dropdown list.

Search from: eCl@ss Relevance
Printer Metitral -
Paper High v
Ad Meutral v|
Show all v
b Search b Search in results b Clear
{£= 14000000 Paper Materials and Products ]

=-_ 114100000 Paper materials
=1-¢=) 14110000 Paper products
= E; 14111500 Prirting and writing paper
|~ 14111501:0nion skin papet
[5]14111502 vellum paper
I —+| 14111503 Parchment paper

{o| 14111504: Tractor feed paper(040503: Stationery)
{7 14111505: Mimeograph paper(040503: Stationery)
14111

AALOT O i ooy oy m oo dims g =  AOACE O

Figure 5.5 Search Example
Once the user has entered the search attributesedexcted from the dropdown list
the grading level and the material group scopegtlery is started and executed by the

search engine.
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In the example the following search algorithmsresated and executed.
[classification #[attribute_2 is ‘paper’ prior to (attribute_1 is ‘printer” and attribute_3 is ‘A4")]#

Please notice that soft constraints are scoped#hy#. Equal importance is
expressed by syntactical termnd’ (Pareto preference), while the term ‘prior to’
represents the prioritisation of a search attrippteKP05, 39-48].

The query is then executed in the database thrthegmatchup between the inputted
parameters and the information recorded in thesiiestion library, respecting the
relevance of each parameter of the list.

An organization can configure the weight of the chaig process given more
emphasis either to supplier’'s input in the databarsto the company’s classification
system with the purpose of classifying their daténe with enterprise’s strategy.

In order to assist the users’ analysis, the finsliage listed based on their matching
relevance regarding the match between the seatcibusts and the information
available in the database, which is illustrategencent next to the search results.

The results are given in a standard format, e.¢@s€, and it is displayed in the
form of a classification tree. The search hits bamavigated through all four eCl@ss-
tiers to facilitate the selection process by thendm expert, who should be familiar
with the products listed in the result set.

This methodology takes advantage of user’s exgeitiselect the product attributes,
which on the other hand, leads also to the maiwlgmak of this methodology: The
subjectivity of choosing the flexible values of @guct description [MoPa06, 558-563].
Nonetheless, this apparent snag was the only wagdfdo explore the supplier's

domain knowledge to increase confidence in thecbeamgine outcomes.

5.3 Data Quality Management

The concept described in the previous sectionedaotes a new approach to execute the
enrichment, consolidation and harmonisation prasesa companies. The resulted
master data repository should act as the “singlerceo of truth” for up-to-date
information, which is then made available to usard systems across all organisation,
which has now a reliable source of purchasing ggehd information to support their
operational and analytical activities.

Nonetheless, the data quality issue must be adatesmstantly in order to succeed
in any master data management project, indepenofetite framework or solution

applied to cleanse, consolidate, harmonize andletine purchasing data.
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Therefore, this section introduces a general cdrfoefihe data quality management
(DQM) in organizations, which should be implementedether with the solution
described to ensure the maintenance and continunmusase of the data quality in
company’s purchasing operations.

Hinrichs defines in accordance with the concept'qiality” of DIN EN ISO
9000:2000 Standard, g.v. [Deut00], the notion dhdguality as the degree to which a
sentence characteristics attend a data produareegent [Hinr02].

The content requirements should be defined by #ia dsers. Hinrichs provides a

taxonomy of the possible data quality charactesst.v. [Hinr01] and [Hinr02]:

» credibility: accuracy, consistency, reliability;

» usefulness: completeness, accuracy, timelinessundaocy freedom,
relevance;

* interpretability: consistency, clarity, intelligitiy;

* Kkey integrity (relational): key clarity, referentiateqgrity.

The basis for a data quality management model la@egbals and requirements
defined to manage the master data quality alongéhes. In the introduced approach,
those objectives and requirements can be subdivided

Primary objectives, which are general goals thewrapany should achieve, e.g. low
level of data incompleteness, high accessibiliightharmonization grades, etc. And
several more specific secondary objectives, whpdtisy measures that should be used

both for a constant quality control and a contirionprovement process, for example:

* Fast response time from any system of the framewer§. less than 5
seconds;

* Mapping of all SAP ERP source systems;

» Acquisition of all supplier primary keys from thperational systems;

» High level of product classification, e.g. 80% bkttotal indirect product
stored in the transactional systems;

* Etc.

In addition, a data quality team should be creatstth the task to decide for
objectives, targets, measures, and to monitorrkieeequality process. The team should
be composed of members of the high-managementfaanmilate reasonable goals to

avoid reluctance among company’s employees anttdtashe data quality efforts.
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The team structure should vary according to theamigation structure and the
framework complexity. In multinational scenariasiay make sense to create national
groups, and if necessary, sub-divide the teampeniic operational systems expertise,
e.g. SAP and non-SAP.

The quality teams must be able to determinate oihes that should be met, list
activities that must be performed, view all projassigned and the interdependencies
between different systems and working groups.

It is fundamental to implement a data quality colér function in the quality team
to guarantee the continuity and the future of thality program. The quality controller
should work alongside end-users and the IT depattne facilitate the project
controlling and maintenance.

This employee is the first contact point on matteggarding data quality and his/her
tasks combine a number of activities such as pmifay requirements analysis, plan and
carry out quality tests as well as the elaboratibrmprovement suggestions to the data
quality team.

It has to be noted that the DQM is besides an agtanal approach, mainly a
process method to increase data quality levelsmpanies, and it should be guided by

the Deming Cycle, i.e. PDCA cycle and the phasearimprovement process, see

S
\Check]/

Figure 5.6 PDCA Cycle

figure 5.6.

The process starts with the company's Is-analgsiget the information necessary to
begin with the plan phase (Plan) of the improvenmntess. During the plan phase,

objectives, ratios and methods have to be definezbhstitute the basis by which the
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improvement process will be measured, e.g. harmatiniz grades, systems integration,
mapping, etc.

After measures and methods have been establisteedetond phase (Do) starts with
the execution of the decisions of the plan phadeen&ards these objectives and the
program implementation have to be critically cola at the third phase (Check),
based on the targets and measures defined atahelpase.

In the last phase (Act), on the basis of the inspeaesults, the reasons of the
observed deviations have to be identified, corvectprocesses stipulated and new
quality standards created.

Furthermore, the creation and holding of certainimum quality levels are just as
important as the quality improvement objectivesistthese goals should be supported
by appropriate arrangements in the plan phasederdo avoid the deterioration of the
program quality level.

With the aim of measuring the quality improvemeanthas to be designed a data
quality index. The criteria used at [BrDi07] is aagl starting point to create this index,
which has to contain concrete measures that carobstantly controlled by the data

quality team, for example:

* Percentage of well-maintained supplier master datards;
« Percentage of systems containing consolidated mdete,
* Percentage of harmonized product classification;

e Data extraction status, e.g. automatically or mlyua

* Etc.

The criteria should be established by a team ctatsisf employees from different
departments, e.g. purchase and IT, to avoid peassibjectivities beforehand for the
accomplishment of the objective.

For each of these criteria weighting and evaluatcales have to be defined, and
based on them the total evaluation result will destiate the quality status and the
discrepancy to the program objectives.

The control of these measures should be provedoglistataset tests, in which errors
in the extraction, consolidation and harmonizatiprocesses are identified and
compared with the data of the source systems.

In advance, the quality controller should be tdinto perform those tests and

moreover to create reports that would give detaskadus views of company’s content.
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This approach has the advantage to take in comgiderdocal conditions, e.g. countries,
systems and ensure a uniform quality standardlforganization.

The quality tests can be done in different procasges to prove different data
aspects, e.g. grading of extracted data, harmanizkgvel of data from different source
system, etc.

Those quality tests should be done continually ne-gpecified timeframes in the
central data management system, i.e. e-catalogatéonph, or after each extraction
process.

The “check” process can be initiated either autacally or manually, depending of
the test complexity and the control method applied, dataset sums, field checks,
mapping performance.

Random tests may be also adapted to address stediggmportant issues for the
organization such as the material and supplier bammation based on established
standard classification systems.

After the tests, a detailed error description hasbe written and the results
documented. They are of crucial importance fordag quality control and the future

development of the quality program and the framéuvitself.

For a spend management application a clean, censihd high quality data pool is
a critical point to support trustful analytical &ses and value reports. For this reason,
the central data management system is the optiouats of information to a business
intelligence tool.

A spend management application may profit from teatral data management
application due to its high data quality and datadet approach, which reduce
dramatically the integration, transformation andadimg costs as well as the
synchronization cycles between the systems.

The preliminary concern of the next chapter of Wagk is the design of a spend
intelligence concept to complement the frameworkcfionalities with a business
intelligence module specialized on “catalogablebddurcts, i.e. indirect products and

services, to increase company'’s data transparamtg@mpliance.
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6 Spend Intelligence

In this chapter, the spend intelligence tool based an e-catalogue platform is
introduced. In sections 6.1 and 6.2 the concepspeind intelligence as well as its
benefits and challenges are discussed. Sectionll@s®ates the spend management
system, which is in focus in section 6.4 regardisgonceptual design that includes but
are not limited to the ETL process and the dataehodnstruction. Finally, the chapter

presents in section 6.5 the potential limitatiohthe proposed solution.

6.1 Business Intelligence

Companies gather along the years vast amount afrnation through the daily
business relations with their partners, e.g. seppli costumers, and their internal
business processes. The idea that high manageas&stdata to support their decision
making process is barely true.

In fact, often organizations have adopted the eggsatto collect information from
their environment in order to interact better with Indeed, the introduction of
information systems to bolster company’s activitiead as the main driver the
automation of business processes and the collestimlevant business data.

Nonetheless, these data are dispersed in numepmrational systems, e.g. ERP,
MRP, e-procurement, which are designed mainly tppett the mechanization of
enterprise’s activities and not the decision makiracess.

This information system infrastructure has engesdl@ situation in which although
managers have the data necessary to assist tlusioms, they are not able to extract
this information from their operational systems,esen worse they are not aware that
the required information are already available hirirt organizations, reducing so the
return on their operational systems investment amdsing important business
opportunities.

The consolidation and transformation of data intwowledge is a hard task.
Therefore, a new generation of information systéras been developed to fulfill the
deficiencies of the operational systems, which oameliver relevant information for
the decision-making processes of companies, becalisthe data inconsistency,
incompleteness and redundancy which are stordwbsetsolutions.

This poor data quality is mainly caused by the apenal systems nature, which
have their focus on the automation of organizatipnscesses, which leads to the

collection of irrelevant data for managers.
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Furthermore, these systems were often implememtedompanies as individual
platforms without integration, creating island afta which made difficult the collection
of accurate historical information.

At the end of the eighties, the Gartner Group ohiked the term Business
Intelligence to describe the set of informationteyss that deals with the extraction of
data from different databases and the consolidabbnthese data in a unique
environment with a structured data model, espgc@hstructed for business analysis
purposes, from which information could be generatedugh multidimensional data
analysis in an easy fashion way which could be tstded by company’s managers.

Or as Bange [BANGO5] defines, Business Intelligenggstems support the
collection, preparation and allocation of decisi@tevant data to plan, manage and
control organization’s performance.

Those decision support systems (DSS) deliver tteergml information to the
knowledge development process of organizationschvhilow them to react faster to
market trends as well as improve their competitgsn

6.2 Spend Intelligence Benefits and Challenges

The utilization of business intelligence technoldgyunderpin company’s performance
has become a key factor in the procurement managgegada. Spend data management
— also referred to as spending analysis - is thegss of aggregating, classifying and
leveraging spend data for a purpose of reducingtscosnproving operational
performance, and ensuring compliance [Aberd04, 7].

Nowadays, most companies are still performing thegend analysis activities
manually without the benefit of business intelligertools to automate the extraction of
relevant data and to support the design of supplerelopment and spend saving
programs.

These companies apply tools such as Microsoft Excel Access to manually
consolidate the data from different operationateys, a process that is error-prone and
highly timing consuming.

Since most market studies suggest that those systesstill in its infancy and most
companies have still not deployed this technoldbg, market of spend and supplier
intelligence applications should continue its hggbwth rate in the next years.

A study from AberdeenGroup [Aberd06, 2] has ideatifthe top factors driving the
adoption of formal spend intelligence programs ampanies. The table 6.1 lists these

factors and their respective benefits:
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Key Factors

Benefits

Identifying and forecasting new savin
opportunities

d®educe material and services costs; re(
stocks and expedition costs

Placing more spend under manageme

nt Increase@eRT investments and th
transparency through a higher coveragge
the total purchasing

Identifying and prioritizing spend
categories

Improve the management of currg
commodities under management and
roll-out toward new material groups

Tracking  off-contract

spend

(“maverick”

Increase savings through the use of con
pricing and influence policies and progra
for spend categories already un
management

Leveraging spend intelligence
continuously

Enable the adoption of category sp:s
management program

Identifying top suppliers of goods a
services

ndcrease the bundling effect and the barg
power

Identifying top commodities — current
future

dfacilitate the reduction of the supplier b
and unnecessary products introduction

Decreasing sourcing cycle time

Improve the purncizaprocess and freeir
resources to more strategic tasks

Identifying top sites for spend

Homogenize thecpasing program in th
organization and find potential proce
improvement across the enterprise

Determining M&A synergy

Increase the saving pow@ntof M&A

n)
'

juce

e
b of

Nt
the

fract
ms
der

nd

jain

ASEe

g

e

2SS

strategies in the procurement department

Table 6-1 Spend Intelligence: Key Fa

ctors and Benigf adopted from [Aberd06]

Nonetheless, there are some key challenges thatatues have to address in order

to build a serviceable spend intelligence environtme achieve companies’ goals and

the benefits listed above.

As it was already mentioned, most spend analysgsses are currently made

manually and ad-hoc, applying spreadsheets toifylasteanse and analyze the data

available in different data sources.

These data sources consist mainly of transactistesys, e.g. ERP, e-Procurement,

e-Sourcing, which are not integrated with each o#mel do not support reporting and

analytical functions.
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Therefore, the data structure of those systemstisgiequate to carry out analytical
processes and the data available often lacks impomformation about company’s
suppliers and products.

Additionally, the information that are availablethrese disparate systems, in most of
the cases, are not consistent and single prododisrasuppliers may be described with
different names, e.g. University of Karlsruhe, Ufarlsruhe, Karlsruhe University, etc.

This lack of naming conventions reduces the tramsmy of the entire supplier
relationship management program, limiting spendlyaig capabilities and reducing
potential negotiation gains.

Hence, enterprises when deploying a spend intelligestrategy have firstly to
inspect their information technology landscape tdop business intelligence
technology that meet their system requirementsawitifiorgetting the system’s usability
in order to provide their employees with a singlevieonment in which they can
perform their analytical processes in a smooth wathout to require deep IT

knowledge.

6.3 Spend Management System Concept Motivation

This work analyzes the indirect goods spend aralysbcesses with the aim of
designing a business intelligence application gravides companies with the relevant
spend information to support buyers and managermgluheir decision making
process.

Nonetheless, the solution has first to reprocessittta acquired from those systems
to attend the data specifications of a businesdliggnce environment, given that the
data quality of the information available to manages a key factor for an effective
decision-making process and its definition andaetion process play a critical role in
the implementation of a spend analysis project.

In this work the relevant business data is divided two main classes of content
category: 1) product, buyer and supplier informatiand 2) the transaction data. The
acquisition of data and its transformation intaomfation faces yet numerous obstacles,
which to the most important ones belong the higtegration costs and the poor
operational systems date quality.

The experience shows that 50-80% of the total abatBusiness Intelligence Project
is related to the definition and implementatiorthad data integration process [ChGIO06].

Consequently, the selection of the data sources gsucial importance to a Bl project
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success and the analysis of the is-situation anoitapt step to the project
implementation.

Indeed, most of the problems come out from theedbfices in nature between
operational and analytical systems. A simple comparof the main characteristics of
these two systems shows that the data integragbneen them requires a significant
preparation of data through a methodical process.

In addition, many indirect materials’ SRM projeck&ve grown through the
deployment of independent information systems tostroct current's SRM
environment and often multinational organisatioasenadopted merger and acquisition
strategies to grow, what created an even more @mahd disparate information
system landscape.

Besides this fact, most Bl projects are designegthan a standard ideal architecture
and the desire to create a company-wide integetatitical information system, which
often barely delivers added-value to end-users.

An appropriate spend management architecture dhmildesigned on the basis of
company’s situation, its complexity as well as $ipecific application scenario, which
defines the level of investment and detail thatuairess intelligence solution should
provide to users.

In other words, innovative ways have to be invedéd to deliver companies the
expected project results, instead to adopt an iabker out-of-the-box approach to all
business intelligence scenarios.

While designing a business intelligence applicatlmee main objectives have to be
considered [ChGI06], see figure 6.1:

1) From the end-user point of view, the most importidtor is the system
flexibility, e.g. constant new analysis possibd#iwith different approaches in
multiple display formats with short-response times.

2) The BI technology manager, on the other hand, asethe most important
aspect the systems quality, i.e. high data quabistem availability and
performance.

3) This conflict can only be solved fully at the co$the third management goal,
the project expenses.
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Flexibility

Quality Cost

Figure 6.1 Business Intelligence Objectives adoptdtbm [ChGI06]

6.4 Indirect Material Spend Management System
In order to provide a satisfactory equilibrium beém these three business intelligence

goals, this work proposes in the next subsectional@rnative architecture to reduce
the extraction process costs by the utilisatioarotlectronic catalogue platform and its
search engine as the main source systems of tieelsasntelligence solution.

This concept creates a dedicated indirect good&nless intelligence environment,
which reduces dramatically the necessity to integtiae data warehouse with multiple
operational systems, while maintaining the syst&mwiljility and increasing its data
quality.

6.4.1 Application Functional Design

In this architecture the extraction process takasepbetween the e-catalogue platform
and its search engine, the external sources angtdgang database. The raw data is first
transferred to the staging area by the applicatbbnextractor programs, which
restructure the data of the source system in aguade structure to be stored in the
business information database, in which transfaongbrograms adequate the data in
pre-defined structure and quality specificatiores Sgure 6.2.

141



—_— _——
— Search Engine

Figure 6.2 Business Intelligence Architecture

The staging area works as the intermediate stooddhe “raw data”, before the
multidimensional data processing and classificatwich constitute the basis for the
logical data structure that will assist buyers de¢arch and reports generation, take
place.

The processed data will be then transferred tota \@arehouse, which is according
to Inmon “a subject oriented, integrated, non-vtdaand time variant collection of data
in support of managemeésitdecisions” [Inmo96], in which the content is colidated
into different groups, e.g. product, supplier, etontaining the relevant information in
a logical structure to users.

Database systems are nowadays the central stolage df all sort of analytical
information system. Indeed, the relational datab@stnology has proved to be a
technical mature and stable environment to manipldéage data volume [ChGHO5].

After the consolidation process in the data warshouf the data is still not
aggregated satisfactorily according to companyegjuirements, the data pool may be
further aggregated according to specific topics iatelest groups and stored in diverse
Data Marts [ChGHO5].

The data marts due to its reduced volume may inmgtbeg response performance of
complex analysis. Nonetheless, as in this casedhtent is already tailored to a single
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use and department, the necessity to deploy dedatsio further divide the content has
to be analyzed in each application case.

From the data warehouse, the information is acdquig the reporting tool and
displayed to users in a unique reporting envirortm&he Graphical User Interface
(GUI) is customized to provide a similar visual gomment as the e-catalogue platform
to improve the usability effect of the tool, disgleg a user interface that is familiar to
the purchasing department staff.

In addition, the solution provides a central dasgbto manage system’s metadata,
which includes all information required to analyzkesign, build and understand an
information system [VaVeO01, 273-298].

The metadata can be accessed by users to facithate understanding of the
solution and to assist the IT department to mainthie application and it should
include: Data naming lexicon, Thesaurus, Data sirec Data integrity, Cross-reference
table, Data directory, [MuBe98].

The main advantages of this architecture are tdact®n of interfaces required to
acquire the necessary data to support spend anagsvities and the reduction of the
extraction, consolidation and aggregation processsc

It is recommended though the integration of thetogue platform and the search
engine back-up systems with the business inteligesolution to avoid eventual
performance problems due to an eventual sourceraigsbreakdown.

This approach addresses also the fundamental pmoble business intelligence
projects: The poor quality of the operative systembntent, e.g. incomplete and
inconsistent data, duplicated and/or ambiguous ecdintby means of the access to
already enriched and classified data delivered fitoenelectronic catalogue platform, as

described in chapter five.

6.4.2 Extraction, Transformation and Load Process
To illustrate the advantages of the proposed swiuin the field of indirect material
spend analysis compared to the usual businesgeuithie found in the literature, this
section describes the data transformation prockeasspend analysis project as well as
its main pitfalls, which are considerable reducgdh® adoption of the proposed spend
management tool.

The data transformation process is responsibléghiextraction, transformation and
storage of data from operational systems into tita arehouse, while throughout this

process the content available in an organizatiaors/erted into business information,
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which will be used to create operational figuresl disiness measures to assist the
decision-making process.

Justified by the long lasting growth of operatiorsistems data pool and the
deployment of various independent solutions in cammgs, the data redundancy and
inconsistence is hardly avoidable and semanticigities are the norm.

With the application of an Extraction, Transforngad (ETL) tool to assist the data
transformation process, the framework will cleatise data available in the source
systems and prepare them to be stored in a daghoase.

This process is executed once per day, at niglthdyse of a scheduling component
as a background job to prevent any kind of negatiflaence on the affected systems
and reduce the process costs.

The possibility to shorten the time between two Eirbcesses was also analysed,
though the reduction of this time or even the ajgion of a real-time data integration
approach would not deliver a sufficient valued-atitie this application scenario that
would encourage the increase of the number ofaa&ipdins of this process.

The first task of the data integration processhis éxtraction of data from the
operational systems. Unfortunately, the data stardtiose systems are full with non-
conformities, which have to be corrected beforeddim can be stored and used in spend
analysis activities.

The central data management application presemfutdinand in this work reduces
dramatically the necessity to validate and cledhseoperative data. Nonetheless, the
source system databases still have to be scanribdhei objective of identifying the
unconformities and correct them through the appboaof standardization, cleansing
and enrichment methods.

This process is carried out parallel to the dataaekon by the use of convergence
rules to alter and enrich the raw data during tleeation of the table columns from the
source system in the new database.

The validation process can be to a certain extgetwded automatically by the
application of validation rules. In case of errargl inconsistencies already known and
expected by the project managers, these validati®s can facilitate the correction of
data unconformities by adopting pre-defined mapgeiges and statistical methods,
e.g. ensuring the presence of mandatory fieldssaatation of synonyms, controlling
of content and format plausibility, etc.

Nonetheless, the majority of the inconsistenciemot be automatically corrected.
Thus these corrections must be done manually ¢ &gperts so that errors derived
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from the operational systems do not deteriorate dbetent quality of the spend
intelligence solution and thereby influence negdlivend-user’'s acceptance. These
nonconformities must be yet in short or middle-teronrected at the corrupted source
systems to eliminate these inconsistencies for good

After the data is extracted from the operationadtays, the content has to be
classified into pre-established groups or dimerssi@ang. product, buyer organisation,
supplier. This harmonisation may introduce furtheblems to the project, if the source
systems apply different codes and terms.

In this case, the project managers have to decidéhé necessary adjustments and
create a unique taxonomy to identify the differegroups/dimensions and their
meanings. Subsequently, the synchronization melfasdto be defined as well as the

harmonisation keys, for example:

Harmonisation of the primary keys: In case the seusystems deploy
different primary key codifications for the samejemt, e.g. supplier, these
codes must be harmonised through the creating odatitional code to
homogenise the primary keys of the source systemishwwill become
foreign key at the new environment, allowing so toasistent analysis of
this object.

Data with the same meaning, but different repregemt, e.g. female and
male represented in one system by “1” and “2”, ena@nother system by “F”
and “M”. The solution is the selection of a uniquedde and the adoption of
mappings.

Other common syntactic discrepancies are: Synomaytmbute with the same
meaning, but different names; Homonym, attributéhk the same name, but
different meaning, duplicated entries and so forth.

In the reference to the proposed framework, thisnpimenon would take place
already at the operational system level, so theaetton process would require much
smaller effort to consolidate and transform thexdat

Nonetheless, the consolidation of different units neeasure into a common
convention to increase consistency during the teppand analysis activities occurs in
the business intelligence environment.

The reason for this process is that often suppbpy different package size and
units of measure to commercialize their products)sequently buyer organisations,

which intend to have a uniform view of their suppdi products, have to adopt a
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method to convert the different units of measur® inomparable base units, i.e.
Kilogram into Gram, Pound or Ounce.

To assist this unit/quantity conversion, the spandlysis tool has to execute during
the loading process the homogenization of diffenamits of measure into a uniform
schema, applying therefore mapping tables availailiee conventions library.

The “Physikalisch-Technische Bundesanstalt” piesithe physical classification
of diverse dimensions and time based on internatistandards, g.v. [PTSIO7]. The
conversion of each basis unit into a different umiitmeasure respects a specific
conversion rule, g.v. [PTBEO4], which must be addpto assist the calculation
activities during the loading process.

In case, it is required to reduce the package gyamot units, e.g. piece, bottle, the
information necessary to proceed this conversios twabe extracted from the e-
catalogue platform, which possesses for each smipdi package attributes, e.g. basis
unit, package quantity, order quantity, etc., aadeld on mathematical methods this
information can be matched and converted into @istent schema.

6.4.3 Data Modeling

The modelling of organisation’s processes is a lfiglomplex and detailed activity,
which is normally done through the segmentatiorrarhpany’s processes in different
views. This segmentation makes possible the useppiopriate instruments and
techniques to expose these processes, their olgecigell as their relationships and
dependencies.

The main views adopted to illustrate business msE®are:

The data view, which describes the data objectgtagidrelationship;

The function view, which reproduces the functiohattwill be performed

supported by information systems technology;

The organisation view, which maps the organisastonctures, its employees
as well as their relationships;

The business process view, which represents thealogprrelation of tasks,

events and objects in an organisation.

Due to the detailed nature and high dependencgdf enplementation scenario, the
modelling of organization’s business processe®ighre focus of this work. Instead, the

work concentrates on the multidimensional and laigicodelling of the framework.
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6.4.3.1 Multidimensional Data Model

Business managers analyze organisations data obaiie of multiple criteria. These
users have a practical view of information whichenf diverges from operational
systems data structure, for example, they wanhtwmkthe total revenue of a particular
product for a period of time in a selected region.

For this reason, analytical systems represent angodstrate company’s data in a
comprehensible multidimensional data structure|yapg a three dimensional data cube
to reproduce the multidimensional data structurd Hre inter-dependency between
business objects. The following figure illustraties previous example:

§ e
<" B ' Total Revenue:
A Product: Y
Year: 2007
2008 - Region: A
]
-ﬁ 2007
2006
X Y 7.5
Product

Figure 6.3 Multidimensional Data Structure

In this example, there are three dimensions: prpdtime and region. Each
edge represents a dimensional element, i.e. Heee elements. In practice, however, it
is considered a much higher number of dimensideahents.

In order to reduce complexity and increase perfolweathe quantity of dimensions
was kept in the data model as few as possible.yEagditional dimension included in
the data model would increase considerable thestiateture complexity.

Consequently, the identification and definition @levant dimensions and their
specification were done by following a restrictiséerion. In addition, the selection of
the dimensions and the facts has been made to miniatise a harmonious and
consistent data model to allow a smooth aggregatiothe dimensions to facilitate
user’s navigation during the analysis process.

A data model helps business users’ to understaed Idgic of the business
intelligence environment, by helping the user eilovi€oncerning all parts and pieces of
the data model and their relationships [Imon00].

The data model should interpreted the end-userg/lkdge about their business and

it translates them into a logical computer forntetttorganizes the essence of end-users
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expertise through facts, dimensions and busindgsbués relationships, which can be
then easily understood and analyzed by the enduserthis case, the purchase
department employees.

The definition of the dimensions started with #malysis of the application scenario
of the business intelligence solution: The analysisindirect goods spend data in
organisation’s purchasing process to support cogipatrategic decisions and supplier
selection.

Hence, the data model should allow the answer erfahlowing generic question:
How much did the organisation spend with a spesiiigplier in a determinate period of
time?

In order to respond this question, the system pagan addition operation, which is
the most common aggregation process applied indspgamagement projects. Other
mathematic operations often used to aggregate dimeh are: mean, distribution and
division [Lehr03].

The model has to enable also the answer of mor@leanguestions, applying OLAP
operations to navigate across dimensions and aligciguestions such as: Which were
the top products bought from a supplier during éindd year? This means in a
multidimensional model that the aggregation levest to be sub-divided to achieve a
more detailed view of a dimension.

In this example, there are three dimensions, ueplger, product and time. The
representation of these three dimensions requhesapplication of cubes, which
allocate the business measures in their slices.

The business measures together with the time obgattbe modelled following a
hierarchical structure, which makes possible thgregation and breakdown of the
business figures.

This kind of relationship creates consolidation adigation paths in a dimension
and shapes the dimension structure. The basic etentd the lowest level of the
structure define the so-called granularity of thupe; and thus the most detailed level,
which a user can access in a report. All other dsimal elements are identified as
derived or compressed elements, and they all tegatbnsist the multidimensional
structure [Hahn05].

In the spend analysis application scenario, thet imygortant aspect that has to be
considered is the historical timeframe. The timaeacan be established using different

methodologies regarding the time measure modeljretgpurs, days, weeks, etc.

148



In this work, the author has opted for the appiocatof the western calendar to

structure thelimension time (1) which is structured as follows:
Day- Month-= Quarter> Year> TOP (D]

Basically, it should be differentiated between @mpany’s fiscal year and the
calendar year, even though it may be possible ttheyt are the same or have just a
minimal difference, i.e. in a SAP R/3 there arediféerent possibilities to define a time
period to cover different time structures and tgmut organization’s account
processes.

In case it is decided to represent the dimensioe tn different time methodologies,
e.g. year based on weeks, Chinese calendar, fygeal these new objects must be
integrated in the time dimension structure.

Nonetheless, it is not foreseen the introductiorfoomal connections between the
different time dimensions in the data model, thoaghintuitive correlation of those
dimensions is in the practice possible.

The hierarchical structure of a dimension is sufgsbrto facilitate the data
consolidation inside a specific dimension. The dopyn hierarchy is crucial to make
possible historical data analysis inside the tinmeethsion and to divide the analysis in
different aggregation grades.

This classification hierarchy is adopted throughallitdimensions to assist the data
consolidation and support the business analysigsacthe established dimensions in
different aggregation levels, for example in theecaf the dimension time it is possible
to generate reports in any time period, not jush@thighest level, i.e. year.

Moreover, another alternative time dimension hasnbdeployed to support the
analysis of suppliers’ contracts. This dimensiorsvibased on e-catalogue versions,
since the creation of a new catalogue versiontenatlated with the negotiation of new
contract conditions with suppliers.

Therefore, buyers could use this additional timeetision to compare supplier’s
contracts along the years and control the pricepaoduct portfolio historical behaviour
of a supplier. Thedimension catalogue version (2)is hierarchically organized

according to the following structure:
Catalogue Version? Catalogue Name> Catalogue Type> TOP ()]

In order to enable a more precise historical aislgnd financial comparison, it is

important to add to the time dimension, indexest thepresent the currency
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comportment along the time. Indexes are measurkegyvapplied to compare chosen
criteria in two different time periods [STIEO6].

When there is the necessity to analyze differené tperiods of spend carried out in
the same currency, the index used should refl¢icerethe regional currency variance,
e.g. Inflation, or pre-defined cost of money coriars.

Companies can also insert other business parameteich they judge appropriate
to execute their spend analysis and compare trefiopnance with other industry
benchmarking. These indexes should be then combiniidthe standard currency of
the organisation to deliver a more precise viewarhpany’'s spending along the years.

After having introduced the time relevant dimensi@amd the indexes that allow the
price variance analysis over a period of time, dm@ension price itself has to be
defined to identify company’s spend in monetaryuealit is recommended to deploy a
standard price type for the purpose of increasmmmiance during the evaluation of
reports in different objects perspectives.

In Europe the most common price type used for otimg purposes is the net price,
which is the price of a product or service withdat consider its taxes, thus the
framework applies the net price as the standarmkpfther price types that could be
introduced are, for example: the gross price, #tessprice and the list price, etc.

It was not introduced in the data model concept,cipability to manage company’s
stocks. Nonetheless, if there is the future needupport this process, a specific
dimension for this objective has to be introducedtandardize the analysis of stocks in
a unigue accounting method, e.g. FIFO / LIFO actiagn

Furthermore, it is crucial in international envinsants the support of multicurrency
relations. Therefore, dimension currency (3)must be included to allow international
business analysis and the convergence of divensenuies into a reference one, see
figure 6.4.

For controlling reasons, the currency dimension teade classified as follows:
Transaction currency is the currency in which tbetact terms are paid, and it can be
sub-divided into: 1) The standard currency, whishthe currency adopted by the
corporate group, i.e. a company that has its hestleng and most of his businesses in
Europe will probably choose the Euro as its stahdarrency; 3) the foreign currency,

which is all other currencies, other than the ored as the standard one.
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Transaction Currency
[ Standard Currency ] ©)]
Foreign Cuirency

Figure 6.4 Dimension Currency

In the data model concept, the exchange rate teecbthe values from one currency
to another has to be acquired from external sourdesvever, for the purpose of
enabling historical analysis, the daily exchangesahould be stored into company’s
database for a determinate period of time accorirggganisation’s needs.

In the physical aspedte dimension productand the material groups have also to
be identified to enable the filtering of organisats spend in different classes. The
previous section has already treated the applicaticlassification code systems (CCS)
to identify and classify products and services, nmadly deploying pre-defined
conventions in a tree structure schema.

It is recommended th#lhe dimension classification system (4)ontains as its basis,
international standards such as eCl@ss to decridmsemplementation costs and
facilitate future application scenarios.

Commaodity Classe® Groups? Main Groups—=> Segments? TOP 4

Ecl@s: - classification system dimensi

However, in the practices companies often applerivdl classification systems,
designed especially to meet their needs. The meason for this practice is the
perception of some organisations that the struaticeirrent international classification
systems does not cover their needs and providesnaplex and overwhelming
approach.

Hence, companies define their own classificatiosteay to attend the requirements
of their purchasing department and specify theitemi@ groups in a way that it can be
easily allocated to a cost centre, and theredfisribternal structure can be mapped to
an international classification system code.

On account of this, the support of multiple classation system dimensions is
relevant to provide companies with a familiar cifisation structure and the possibility
to apply international classification conventionstheir future expansion activities and

to assist their inter-organisational e-businessgsses.
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In the framework, the classification systems magpatcurs at the operational
system level, i.e. e-catalogue platform. This pssceenables the mapping of
international classification systems to a pre-defimternal classification code direct at

source, increasing the data consistency insidedh®gany, see figure 6.5.

Mapping from: UNSPSC_v7_0901_UK To:

Show all b Showy all v

P Search ¥ Search in results ¥ Clear P Search }F Search in results F Clear

= v7_0901_LK 5 02 SERVICES -~
4 D000: Transportation and Storage and Mail Services 563 0201 LOGISTIC SERVICES
B3 T8100000:Mail and cargo transport w0201 M :National Transports (FTL - Full Truck Load)78101802R

=i-§= 78101 800 Road cargo transport
& 78101802 Regional or national trucking ervices(0201M

P Map F Unmap

Figure 6.5 Classification System Mapping

The spend intelligence tool provides though theacdp to extract the objects’
relation information from the e-catalogue platfoamd it organises them as a multi-
dimensional approach.

The CCS harmonisation process together with thelgrpconsolidation are the two
most important content harmonisation initiativeagsist the evaluation activities of the
purchasing department.

The dimension supplier organisation (6)was implemented to define the relation
that an organisation entity has with a supplier dredproducts that a supplier provides
to an organisation. This is vital to identify th@esding of a company towards a supplier

and to detect product and supplier bundling poadsnti
Supplier affiliated companie2 Supplier Holding= TOP (6)

Unfortunately, most e-procurement and e-catalogygtemis do not provide an
automatic supplier hierarchical structure. Hencenganies have to constitute the
associations either manually, which is really tiommsuming, especially in the case of
multinational suppliers or they have to use thevises of commercial information
vendors such as Dun & Bradstreet (D&B).

The DUNS Number, i.e. Data Universal Numbering 8ystis a nine characters
code that has been developed and introduced in hP&AIn & Bradstreet to guarantee

a unique worldwide identification of companies,.RuUNBO5].
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The Dun & Bradstreet (D&B) identifies with their NS Number database, among
other things, corporations and their affiliated Eamies worldwide, their SIC code
(Standard Industrial Classification), number of éypes, etc. The following graph

provides an example of a D&B Family tree, q.v. [BXD:

34-307-4512
Highest Giohal Headquarter

45-202-T789

Highest Mational Headguarter
Subsidiary of
34-307-4512

l

15-555-5550

Subsidiary of

45-202-7789
11-111-1118 58-999-6334 12-873-4443
Subsidiary of Subsidiary of Subsidiary of
15-555-5550 15-555-5550 15-555-5550

Figure 6.6 D& B Supplier Family Tree adopted from BrDi07]

With the use of this standard, enterprises can tadopplier corporate codes to
aggregate information from suppliers, who are iati#id to the same holding, increasing
so the complete view of the organisation spendiitly &vsupplier.

In order to facilitate the allocation of compangjgending to a business unit (BU) or
even to a buyer, thdimension buyer organisation (5)is represented in the data
model.

This dimension supports two processes: first, thetire of the analysis within the
organisation level or as the case may be in teilttevel, and second, it supports the
access right of the spend analysis tool and itertepwhich depend on users function
inside an organisation.

Buyer> Branch= Regional Office> National Subsidiary?> Regional Headquarter2 Holding -2
TOP (5)

The information to manage the access rights areaeed directly from the
electronic catalogue platform, with the intentionnaaintaining a consistent company
structure in the spend analysis solution. This wetleontributes also to keep the
administration cost as low as possible.

The access view is customized to offer three adeesss:
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e Pre-defined information for all users, e.g. suppligurchasing volume,
purchasing volume of a material group in a businesss, etc.;

» Specific information for responsible buyers e.goduct price, product
quantity, etc.;

* Free access to all information of a company’s diwvisto Business Unit
managers, e.g. total spending per buyers, suppimmation per buyer,

etc.

Currently, most e-catalogue systems do not prowidigle their hierarchical concept
the information about functional inter-dependeneyween organisation’s employees,
e.g. Manager <-> purchase assistant.

For this reason, it may be required that this oggional inter-dependency is
constituted in the business intelligence environimereating horizontal and vertical
restrictions of the views to be accessed by a aseording to his/her hierarchy and

responsibilities.

6.4.3.2 Logical Model
The association between the dimensions describexkeathould be shaped to organise

the information extracted from the sources systemthe data warehouse, creating a
structure in which the different dimensions aresiinelated to allow multi-relational
analysis of company’s spending.

The design has been made by means of end-useviewtsrto provide purchase
department employees with relevant information édfgerm their analyses and support
the decision making process.

Nonetheless, the dimensions can be, when necesdelgted or restructured to
adjust the data model to company's changes andutewm e.g. change in
organisation’s structure, personal responsibdjtehange in the product portfolio.

In this case, the consistency during the analyse timeframe affected by the data
model modification is deteriorated. A mechanisnt timay be implemented to enable
the analysis of modified dimensions and the re$eat lost information is the
historization of attributes, relationships and tedi over time.

The logical modelling of the system has been peréal based on a star schema and
the conceptualization was done at the basic cubed.|The Star-Schema is a method
applied to store multidimensional data structuresairelational database. The Basic
proposition of the Star-Schema is the classifieatdd content into two groups: Facts

and Dimensions [Poe96].
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The star schema has become the standard for dethouse database design due to
its capacity to [PORE96]:

« Create a database providing fast response times;

 Provide a design that can easily be modified oredddb throughout
development iterations and as the data warehoasesgr

« Parallel, in the database design, how end usemrsrgignthink of and use the
data;

« Simplify the understanding and navigation of the tadata for both
developers and end users;

» Broaden the choices of front end data access taslspme products require a

star schema design.

The schema consists of a central fact table, wbattains the relevant quantitative
measures for the analysis of company’s purchasperadions and the dimension’s
primary keys. In the figure below the fact tabl@iesented with the abbreviatiorfact,
see figure 6.7.

i dim_Classification_system

i dim_Buver

hidy t dim_Time
Chrganisation

t fact purchase order
t_dim_Supplier_ t dim Catalogue
Organisation Version

¢ dim_Currency i dim_Product

Figure 6.7 Star Schema — Purchase Order

Connected with the fact table are the dimensiotesalabbreviation: t_dim, which
contain the qualitative data to characterise tlutsfarhe dimension tables enable the

creation of different views of the facts, divideda different grouping, e.g. supplier,
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time, product, and within the dimension it is pbtsithe examination of the facts in
different aggregation levels, e.g. day, month aealy

The dimension tables incorporate the data, whidtrees the variable content of
the fact table. They fulfil three functions [HahihO1

» Description of the facts, so that meaningful staets arise;

» Definition of the search criteria by which the maa&s’ analyses are
performed,;

» Specification of the hierarchy through the defoniti of the analysis

summarisation level.

Before the design of the Star-Schema, a requiremealysis has been carried out
through the detailed examination of the availaltkrdture and interviews with some
key buyers to conceptualise the schema and thetreparonment.

This analysis has shown that buyers and purchasegess need to get purchase
order information by suppliers and products witttie buyer organisation structures,
e.g. business units and buyers.

This information must be available in different @meriods, e.g. monthly, quarterly,
yearly and perhaps different currencies. In addjtithe purchase managers require
different detail levels to analyze company’s spegdi

Therefore, there is the necessity to design a sthema that accommodates the
lowest level of data granularity to access infoioratuntil the document level, in
different detail grades.

In the star-schema described above, the focus ishenfact table with the net
purchase order in the transaction currency as aglthe information about business
measures such as product cost and purchase quemtégpable a multidimensional
analysis of company’s spending.

At the time dimension table, it can be found tharakteristics of the calendar year
illustrated in different time periods, e.g. yeagnth, days, which plays a key role in the
guery design. The “time support dimension” cataogersion is also represented to
facilitate the query and navigation process.

The currency dimension is represented in othdetahcluding standards related to
companies’ transactions. The currency charactesisgpresent the transaction currency

and the local currency.
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The buying organization dimension is used to idgrlie operating entity and can be
mapped to the company structure to represent tlegs#i objects of an organization and
their relationships.

The dimension classification system and suppliganization include navigation
features related to products and suppliers, i.&INB Number" and “CCS code”, which
are the attributes to identify products and sup@reups in the system.

In the second star-schema of the model, the fat# tacludes the product price and
the values are represented in the transactionakry, applying thereof the data
available in the e-catalogue platform, see figug 6

Moreover, the products have a unique identifiet tearesents the same product in
different e-catalogue versions to make possiblesthacing process that will be focus
of the next chapter.

t dim_Price_Tvpe

t dim_Buyer t dim_Time
Organisation
t dim Supplier . . t dim Catalogue
= | = ¥ - 'y - fofad=
Organisation f_fa(,f_p ’ OdHC‘f_pi’ZC(, Version
t dim_Currency t_dim_Product

t dim_Classification_system

Figure 6.8 Star Schema — Product Price

The dimension tables are the same as in the figarewith the addition of the price
type dimension, which contains the information mseey to analyze the price
behaviour of a product based on different priceesype.g. net price, total price, tax
price, etc. This model deploys the net price asddrd for the spend and source
analyses.

The fact table communicates with the dimensionemllly the adoption of primary
keys, which designate the foreign keys of the dsr@ntables. On the other hand there
Is no relationship between the dimension tablesfigere 6.9.

157



This relationship enables spending analysis baseéawourite dimensions and in

different detail levels, hence the dimension tdids to include all information about a

specific business entity, e.g. Supplier — supplaane, address, Duns Number, etc.

. . t_dim_Product
t fact purchase order S ——
¢ dim_Supplier fac_t — | —»Product 1d

Supplier id «—__| Pro ductfid‘/ Product_Desc

Supplier Name hxx“"’Supp]ier 1d Product_Unt i dim Time

Supplier Duns Time_id « » Time id
Measure_1 Month
Measure_2 Quarter
Measure_3 )

Figure 6.9 Relational Representation

6.4.3.3 Reporting

Based on the requirement analysis results, it wasigded a flexible reporting

environment in which users may access their inféioman two distinct, but familiar

views. These two report modus make possible foretsuyto analyze their spend

information in different perspectives and detadgifitating their decision making

process:

1)

2)

Standards reports that were configured to attenersieveryday needs in a
web application direct at the electronic catalogletform. They consist of
“static” reports, which were customized in the mejpg tool to provide pre-
defined views that are considered interesting bgjept managers to the
purchase department daily activities.

These reports contain pre-established attributeshmbannot be changed or
moved, providing users with an intuitive and cortdbte user interface in
which analysts can navigate through pre-definedntepews, navigation trails
and evaluation models, reducing so the trainingscaisd increasing the system
usability.

The Pivot table report offers, on the other harehtgr flexibility to end-users
and a familiar environment that applies Excel tmegate different reports,
using the well-known Excel functionalities.

These reports are adequate to power-users, whergrehave individualised
reports and views of their spending data. The alkl functions enable
purchase managers to personalise their analysesehbys of filter criteria, e.g.
time, buyers, material groups; display of attrilsué the horizontal or vertical

axes, addition or suppression of an attribute anidigh.
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The OLAP technology let buyers navigate in the dadal to search for relevant

information and access their analytical reportse Tindamental functionalities of an

analytical system were allocated centrally in tlhuisibess information warehouse with

an OLAP processor, which has as its main goalrdnestation of user’s queries and the
reproduction of the typical OLAP features to nategdorough the result set [ChGHO5].

1)

2)

3)

Using the Roll up and Drill down functions, useran navigate through

different detail levels, e.g. from a monthly to eayly view (Roll up) or from a

Material group to specific product (Drill down);

Through the filter function selection, users calecethe needed information,
this can be done by applying the Slice and Diceufeae.g. Check all products
of a supplier along the years.

Rotation to roll the hypercube around its axesdoegate a new bi-dimensional

view, often applied in spread sheet programs, Bigot table (MS Excel).

To improve system’s usability and reduce the actesselevant information, the

reports were further divided in two distinct areasntrolling and process reports.

The Controlling reports deal with organisation’s@ing with a financial approach,

enabling the analysis of company’'s purchase expamdiin a buying volume

perspective, the main reports are:

Companies spending by time;

Spend by category;

Contract volume goals versus supplier orders;
Spend by supplier;

Supplier overview by time;

Forecast potential savings / Spend amount.

The Process reports give a view of company’s spgndan a process oriented

approach to support the purchase department wéhdédsign and execution of their

business processes, the main reports of this gaorip

Order quantity per supplier;

Average order volume per supplier;

Number of active suppliers per category and thencgptual order volume
within the category;

Difference in price across business units for #maes supplier;

Difference in price over time for the same supplier
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In addition, to effectively analyze company’s puasé behaviour, the system must
provide absolute as well as relative measures @susThe application of a single
measure often does not supply the information requto analyze business facts
properly.

Therefore, the system may provide absolute numeeggsyevenue, costs, profit, etc.,
as well as benchmark information, e.g. plan datanpetitors’ information, other
market benchmark. Other applied instruments to euppusiness analysis are the
application of ratios and indexes.

In summary, the requirement analysis elucidatedesdasign criteria that has been

addressed during the system conceptualizatiorexfample:

lllustration of product portfolio based on mategabups and suppliers;
Standard and Ad-hoc reports functionalities;

Application of graphical analysis methods, e.g.ntie Portfolio, ABC-
analysis;

Integration of OLAP functions with MS-Excel (Spre@Heets);

Inclusion of a Help function.

The solution permits the customization and creatibnew reports without the need
to change the data model or the data warehouseg #ie business reports have been
integrated just on the report tool.

The idea is to create a simple, but consistentdspaalysis environment, offering the
minimum number of reports to buyers to transforntadato spend information and
assist managers to answer their business questi@hsarry out their decision making
process, without to overload them with informatiarhich would not deliver anyway
any further value-added to company’s spend managiepnegrams.

For each user was defined a group of independemisvof the data which can be
accessed without impacting the performance ofsistem or other users activities,
enabling the simultaneous access of numerous bgehe application of a client-server
environment in which the data transfer between eseand clients is rigorously

monitored.

6.4. Spend Intelligence System Limitations
The application scenario of the spend intelligesokition developed in this work is
limited to mature supplier relationship managenm@ojects, which applies e-catalogue
platforms to manage its product and supplier inftion and the catalogue search
engines to start the purchase order process.
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The empirical study has demonstrated that a retemamber of German large
enterprises apply e-catalogue solutions to manggeandirect goods and services
purchasing, what ensures the potential and thefisigmce of the described application
to companies.

However, this solution leads, on the other sidea tslide deterioration of the data
guality, in what is regarded to the precise repregn of the purchase volume, as the
information acquired is based on the shopping cath, which represents just the
purchase requisition sent to the ERP system asdfmplier.

This purchase requisition can then create or nptoaluct order to suppliers, the
reason is just that the purchase requisition iy arflproduct request”, which occurs at
the beginning of the buying process and will gotiyh a validation procedure until it is
approved or not by the e-procurement system ongriayee’s supervisor. Other source
of data discrepancy is the application of SRM gystéo start the purchasing process
without the utilisation of the e-catalogue seansjiee.

Nonetheless, the adoption of the e-catalogue Iseargine is an interesting
alternative to reduce the extraction process castsincrease the data quality, since
current e-catalogue projects show that in mostscasere than 90% of the purchase
requisitions become a product order, and the atibs of other operational systems to
initiate the order process is generally not expvess

Finally, the hypothesis that the extraction of s&etion data from e-catalogue search
engines would generate a satisfactory data poolofganisations to carry out their
spend analysis process of indirect products was etslorsed through interviews with
purchase managers of current e-catalogue projects.
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7 e-Sourcing

In chapter seven is explained the electronic cgtedosourcing tool designed based on
the previous spend intelligence solution constaiciportrayed in chapter six. Hence,
the chapter initially introduces the e-cataloguersimg tool approach (section 7.1),
which is further detailed throughout the e-sourgmmgcess and function description in
section 7.2. Section 7.3 describes then the ETL stodage processes designed

especially for this feature.

7.1 e-Catalogue Sourcing Tool

In order to support the indirect goods and servgmsgcing process in companies, the
work introduces the application of the e-catalogulatform combined with the
previously described spend analysis tool.

This approach extends the existing functionalibéghe two modules to offer an
environment in which alongside spend analysis featubuyers have the possibility to
execute their indirect material sourcing processtebnically based on reliable data and
employing statistical and simulation methods.

The required information to support the negotiafoocess is extracted mainly from
the e-catalogue platform and its respective seangfine, though deploying a marginal
different ETL process, data storage and data streichethodologies that is presented in
section 7.3.

The purchasing master data, e.g. product ID, prtodescription, is obtained directly
from the e-catalogue platform, while the relevardening information, e.g. product
price, monetary volume, product quantity, etcexsracted from the search engine. The
spend intelligence tool is applied then to colleadymalise, classify and display the
information in a user-friendly way.

Based on this information, sourcing relevant aredyse.g. suppliers’ price
behaviour, e-catalogue portfolio simulations, costo satisfaction level, etc., as well as
electronic request for quotation (e-RFQ) process&s,be carried out to determinate an
appropriate source strategy and potential supgicera buying organisation.

The e-catalogue sourcing tool has been designedrding to current purchase

process’ practices, which involve the following derds on the overall system concept:

Support the purchase strategic planning;

Demand recognition;
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Identification of potential suppliers;

Negotiation capabilities;

Spend saving analysis;

Supplier performance and customer satisfaction oregag

Content management.

The approach can be used in a number of diffesentcing scenarios, although its
main objectives are the reduction of manual tasksthe boost of companies’ bargain
power via the increase on the process control.

For the purpose of understanding the introducedaap, the next section describes
the suggested e-sourcing solution, applying fothie, description of an ideal sourcing

process based on the framework’s functionalities.

7.2 e-Sourcing Process and Function Description

The lead buyer principle is employed in severgjéaGerman organizations in the area
of indirect goods procurement. This method appthes product segmentation into

material groups as a pre-requisite for the intréidacof a material group management,
thus a precise classification of goods and seniitetasses or groups is crucial to the
success of this approach. This is reflected ipatthase activities, i.e. at the strategic,
tactical as well as operational levels.

A material group management team is composed okrsugnd technicians of
various business units, which are managed by arisugead buyer, who establishes
together with the high management the purchasimgartiment objectives and often
negotiates with the organisation’s key suppliers.

The main objectives of the lead buyer concept laeecbst reduction of the products
acquired as well as the indirect costs of purctzase supplier management processes,
mainly by the application of bundling strategiesogess reengineering and the
deployment of information technology.

At the beginning of each year, the material grougnagement team establishes the
goals of the purchase department, which has oftets anain goal the cost reduction of
the department in a certain monetary value ordefaned percentage of current material
as well as process costs.

After the annual strategic goals are defined, tngesor lead buyer has to analyze
with his/her team the procedures that have to bgedaout, and as the case may be, to
decide in which material groups, suppliers, anavinich extension the cost reductions

will take place to achieve the organization’s &tgit objectives.
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Once the goals of each purchase group have beablislsed, buyers start to seek
with their respective suppliers the commercial ¢obods to attain their personal
objectives by means of price reductions and prodadfolio bundling.

The framework introduced in this chapter assistgelsifrom the strategic planning
process described above to its execution by thécapipn of the e-catalogue platform
and the spend analysis module as presented ioltbering sections.

Nonetheless, before introducing the sourcing poaasd the respective system
functionalities, the entities that are involvedtie process are introduced for a better

understanding of the described process and thehiament in the framework:
Buying Organization

The buying organization is the highest element{gmf the system. It represents an
organization and as the case may be its subsigliasievell as their relationship between
each other.

A Buying organization can be considered either asoasolidated group of
enterprises, thus having just a general compang,aodt may be embodied by a group
of individual companies, each having its compangecand been connected with a

higher entity which is the holding company.
Buyer

The entity buyer embodies the purchase departmentf@oyee, who is responsible
for the operative as well as the tactical procurgnbesiness processes, it executes most
tasks in the introduced framework, including in disties the systems’ administrative
assignments as well as the control over otheriestdctivities, e.g. supplier, system

user, third part service provider.
Manager (Lead Buyer)

Under this concept is represented the purchasetdega employee, who has a key
role in the strategic purchase process and asstimea®sponsibility and control over
the purchase department activities and resultthdnllustrated sourcing process, it can

be also indentified as the lead buyer personnel.
Internal system user

The internal system user is the entity, which penthe purchase requisition from
any department of an organization, although theymement activities are not part of

their function. It represents the internal custowfethe purchase department and along
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with the purchase requisition task, it may incogteralso the supplier evaluation

function.
Goods receiving department

In case an organization adopts a central receigegartment approach, there is the
necessity to include a new entity, i.e. goods recgidepartment, in the organizational
design, which will take over the supplier evaluattask from the internal system user
entity.

Third part service provider

Third part service providers can be deployed terinediate the business relations
between a buying organization and its supplierss tthey incorporate part of the
sourcing process tasks, according to company’shagec strategy.

Supplier

The entity supplier represents a company’s comralepairtner, and it requires a link
or domain in the e-catalogue sourcing solution tmmunicate and exchange
information with an organization or its third pagrvice provider.

This entity can be divided into two sub-groupsreat business partners, which have
access also to the e-procurement functions of tbatatogue platform, and potential

suppliers, which have access temporally just teetseurcing function of the platform.

7.2.1 Strategic Planning
A crucial task of the strategic planning is theefmast of the future purchase demand of

an organization. This forecast should not be daset just on products and services,
but instead it should take into account materiaugs, suppliers as well as the buying
organizations.

In order to perform the demand forecast, the maltegroup management team
requires actual as well as historical informationnvestigate the purchase behaviour of
the buying organisation and its suppliers. Onlgraft detailed analysis of this data they
can decide for logical and reachable objectivestéodepartment.

The spend analysis module offers a number of regorboost this evaluation, which
includes diverse OLAP functionalities such as Riplland Drill down functionalities as
well as filter features.

First of all, the management team has to find baettbtal purchase volume of the

previous year and its evolution along the pastg/&acompare them with other relevant
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business information, e.g. commercial and financgdorts, pre-defined company’s
goals, etc., with the aim of predicting the futdeemand of the purchase department.

This analysis is based on business objects, eaglupt group, supplier, buying
organization, etc., which can be dispersed inxlle time approach. The aggregation
and disaggregation of the business objects canigeoa data portray in different
consolidation levels, which enables the designiwérde reports to support the forecast
process.

A large number of forecasts can be performed origh hggregation level, e.qg.
material group, and for a long period of time, eagyear. Hence, a Top X ranking

report has been designed to support this analysistacan be customized to generate

ABC-curves of favoured material groups, as showthéexample from table 7.1.

Material Group 2008 2007 2006 2005

Spend Number Spend Number Spend Number Spend Number

Volume of Orders Volume of Orders Volume of Orders Volume of Orders
Office products £ 40.000,00 950| € 38.000,00 870 € 35.000,00 810| € 32.600,00 740
Tool £ 37.000,00 1350 € 26.000,00 1150| € 33.654,00 1005 € 31.000,00 870
Electric engineering | € 32.000,00 750| € 30.000,00 700| € 28.200,00 608| € 27.150,00 532
Marketing € 25.000,00 650\ € 23.500,00 600| € 21.750,00 459| € 20.864,00 389
Home technolology | € 21.000,00 100| € 19.300,00 86| € 17.250,00 71| € 16.532,00 62
£ 38.750,00 1800| € 36.700,00 1560| € 33.963,00 1420 € 32.000,00 1294
Total € 193.750,00 5600| € 183.500,00 4966| € 169.817,00 4373| € 160.146,00 3887

Table 7-1 Top X Ranking Report

The material spending, classified in rankings and&ng the ABC-curve, can be
illustrated with graphical representations in diéig colours, e.g. A-material groups in
green, B-material groups in yellow and C-matermugs with no colour. In addition,
chart functionalities are available to transforne ttable figures in visual friendly
diagrams.

In this report, the columns Spend Volume, Volum®l&tion, Number of Orders
and their impact on the total purchase volume @ddierminate and sorted as required.
Thus buyers can learn at a glance which mater@igg have the largest/lowest impact
on the total purchase volume and their evolutiona distorical basis.

The report, in the example above, demonstratesigelg which material groups
impact most the purchasing costs and in which ggauyts can be done to achieve the
global goals of the company. A detailed view of gedfic material group is also
possible, clicking on the desired material grougtanreport.

The new report that will open, shows the list gbgliers within this material group
and their sales volume, regarding this specificdpod group with the buying

organisation, see table 7.2.
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Suppliers 2008 2007 2006 2005
o Spend o Spend % Spend % Spend o
Wolume Volume Volume Wolume

Offfice Depot € 16.500,00 41%| € 14.050,00 37%| € 11.423,00 33%| € 10.560,00 32%
Corporate Express| £  8.050,00 20%| € 6.500,00 17%| € 5.600,00 16%| €  4.800,00 15%
MRO € 7.600,00 19%| € 5.500,00 16%| € 4.950,00 14%| €  4.100,00 13%
Gilbert € 5.006,00 13%| €  3.540,00 9%| € 2.980,00 9%| € 2.560,00 8%
Karstadt € 1.524,00 4%| € 1.230,00 3%| € 1.150,00 3%| € 1.150,00 4%
€ 1.320,00 3%| € 6.780,00 18%| € 8.837,00 25%| € 9.430,00 29%
Total € 40.000,00 100%| € 38.000,00 100%| € 35.000,00 100%| € 32.600,00 100%

Table 7-2 Supplier per Material Group

Of course, if necessary, a deeper view of a vemdar be provided including the
supplier’'s total sales divided by material groups ¢heir evolution. It has to be noted
that the analysis can be executed in various detals, as the information available in
the data warehouse has been stored at the docieweht

The price indicator report shows the product pkiebaviour based on a time series
analysis of the material prices. This evidencesatferage supplier price comportment,
whether it was constant, increasing or decliningust indicating if a price
increase/decrease was long overdue, or if the muppf a segment tried to maximise
their profits in the last years.

Nonetheless, for a better appreciation of compansfend analysis, it is
recommended the integration of key ratios and bmacks. Hence, a global strategic
analysis should not be just oriented by organis&imternal data. A comparison with
external indices, e.g. inflation, material groupsl anarket segment price development,
etc., may illustrate better the real company’s grenince and facilitate the decision
making process, based on external and independeketrtrends.

After the overall objectives have been decided #wedcost reduction goals in each
material group are arranged, the superior lead rbagd his/her team can select and

execute the best sourcing strategy for their malteand suppliers:

- Negotiation with current suppliers;

- Initiation of a negotiation process with currenihew suppliers;
- Suppliers bundling;

-Etc.

7.2.2 Current Supplier’s Portfolio Negotiation
The negotiation price with current suppliers is thest common negotiation process in
companies and it represents more than 80% of tta¢ negotiation activities in the

indirect goods purchase process, according tanteeviewed buyers, see figure 7.1.
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It is also the simplest process supported by taméwork in the area of electronic
sourcing. The standard process is automaticatigéred by the nearing of the purchase
contract expiration.

The management team decides a timeframe in whelptbduct price negotiation
should take place, before the contract ends, wayntonths before it. Once the defined
timeframe is achieved, the system checks bothhef buyer has already started a
negotiation process with a supplier, or if thereghe necessity to begin this process
through the procedure start approval, from the sfdbe responsible buyer.

In case that there is the necessity to carry datgiocess, the e-catalogue platform
sends via its notification system, an e-mail raqgira new e-catalogue version of a
supplier, with the prices for the next contractiper This process is repeated until the
supplier imports its new e-catalogue version inglaform.

Once the new e-catalogue version is approved bystiker, the catalogue is
published and an e-mail is sent to its responddblger, who has to perform the new
price proposal analysis, before approving or r@jgcthe new supplier e-catalogue and,
as a consequence, its new price conditions.

The evaluation of new price conditions has two maumposes, first to assess the
financial impact of these new price conditions, aadond, in case the negotiation took
place out of the platform, to control the confoymibf the contract’s conditions

previously negotiated with a supplier.
The framework backs the assessment task in diffevays:

1) Multiplying the previous order volume of a pretl{Qa) with its new price (Pan)
and adding this result to all the products orddrech the catalogue of this supplier,

during the last contract or in a defined periodimike.
New purchase volume (Np) = Qa*Pan+ Qb*Pbn+ ... +*Bxn

Optionally, it can be configured the possibility &mld an index to the previous
formula, e.g. the average consumption evolutior) @acerning a product group along

the years.

New purchase volume (Np) = Qa*Pan* (1+Ca) + Qb*PHp*Cb] + ... +
Qx*Pxn*[1+Cx]

2) In order to demonstrate the total monetary thffiee between the two periods and in

consequence its respective financial impact, tbedalculates the difference of the new
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purchase volume in euro, based on the new pricdittams (Np) and on the former

price terms (Nf).
Diff = Np-Nf

Nevertheless, the single estimation of the findnoigact is yet not enough to
evaluate the new price conditions. Buyers have tsdetect which products are the
cost drivers and which of them had high price iases, especially because, the
practices show that in the area of indirect goagtslpasing, suppliers often have frame
contracts with hundreds of products, although lgssn 20% of these products are
effectively ordered by the buying organisation.

Hence, the framework enables, through the usdtefdj the selection of just ordered
products and their visualisation in different wagsanalyze their price comportment
and the impact on the supplier product portfolee table 7.3.

. Order Volume | OrderViolume | Total Volume | Proposed |FormerPrice| Unitary Crder
Office Depot . . . i -
(PP} {FF) Difference | Price (PP) {FP) Difference Quantity
Product A € 10.920,00 | € 9.800,00 | € 1.120,00 | € 1.560,00 [ € 1.400,00 | € 160,00 7
Product B £ 11.200,00 | £ 10.800,00 | € A00:00 | € 140000 | € 1,350:00 | € 50,00 8
Product C £ 6.860,00 | € 7.350,00 |-£ 490,00 | € Q980,00 | € 1.050,00 |-£ 70,00 7
Product D € 6.000,00 | € 5.800,00 | € 200,00 | € 150,00 | € 14500 | € 5,00 40
Product E £ A4.160,00 | € 3.900,00 | € 260,00 | € 160,00 | € 150,00 | € 10,00 26
Product F € 2.470,00 | € 2.350,92 | € 119,08 | € 95,00 | € 90,42 | € 4,58 26
Total £ A1.610,00 | € 40.000,92 | € 1.609.08 | - -

Table 7-3 Products’ Purchase Volume Behaviour

In case the supplier’s price suggestion is acceptede-catalogue is approved and
the negotiation process is concluded. Otherwise, ntbw or the actual e-catalogue
version can be applied to perform price simulatitmsupport buyers during their next
negotiation round with this or other potential sligys.

These simulations can be done directly on an Esleekt, which can be generated
exporting the data sets from the system and cangetthem into a spreadsheet format.
The originated table may contain all or just se&dgbroducts, so buyers can adjust the
product price analysis as desired, taking advantdgiae known MS Excel features
until he/she reaches his/her desired cost reduction

This information can be either sent to the supphieused to back the negotiation
process. In case an agreement is not met, an altezrsupplier has to be selected. The
framework assists this search and selection preseds/ seeking a supplier in the
internet and supporting the appropriate negotighi@cess.
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7.2.3 Supplier Evaluation

The supplier selection process is a complex tagkdhn take place in different ways,
e.g. selection of a complete new supplier, selecimong current suppliers, division of
a supplier portfolio into several suppliers, etc.

At the same time, the criteria to select new s@pplare numerous and depending
strongly on the company’s politics. The most commatrbute used to select a supplier
in the indirect goods procurement field is pricdong with other qualitative
information, which in the last years it has becatime most appropriate approach to
support the supplier’s selection process.

In the market, there are few examples of interpetieation systems, which support
both kinds of sourcing analysis processes. Thesetbie framework concept suggests
the expansion of the electronic catalogue dashbaardtionality to assist a multi-
attribute e-RFQ process.

The supplier evaluation process is designed to dxéomned by the e-catalogue
platform’s end users and in companies that apulgrdral receiving department, by the
employees of this division.

In this approach, end users have an additional daskg their buying process: the
assessment of companies’ current suppliers, viaagi@ication of structured ratings
based on scales, which will be available in thatlogue search engine.

The decision to apply solely ordinal and cardiradles was taken to facilitate the
normalization, extraction and analysis processmuf Bsers’ assessments. A free text
evaluation approach would increase drasticallycttraplexity of this procedure, thus it
would be hardly possible to be effectively deployadorganizations’ procurement
department routine.

This task must be executed by an end user or a/megalepartment employee, due
to the often deployed decentralized approach, iichvbuyers are responsible from one
side for the supplier selection, but end users @eethe order requests and the product
receiving process.

Therefore, the concept has incorporated the ents ust the evaluation process,
including them indirectly in the decision-makingopess, via the appraisal of
company’s suppliers performance.

The end users evaluation supports then the deeisaking process of company’s
buyers, concerning either the extension of a fraxmetract with a supplier, or the

development of a supplier into a strategic partner.
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The data acquisition is conducted, while either #rma user or the receiving
department employee gets the material ordered antieg the criteria established by
the purchase department. This employee entershisémer evaluation in the system,
using a cardinal scale to indicate his/her satigfaclevel on each criterion, for

example:

e Product quality;

* Price;

* Inquiry response;

* Service;

» Delivery time punctuality;

e Supplier assortment.

The collection of numerous users’ feedbacks endhlgers to abstract their internal
customer approval regarding a supplier, based @ir tbbjective judgment of a
supplier's performance.

Nonetheless, companies have to decide if the dapaisition is configured to be an
obligatory task of the purchasing process, or vilt constitute an optional activity for
their internal users.

The data input is done via the utilization of ang@d form at the users’ interface.
Once the data acquisition has occurred, the ddtaase stored in a database to be
normalised and grouped with the evaluations ofrotisers.

The aggregation process happens in the data waselnduhe spend intelligence tool
introduced in chapter 6. The aggregation and nozat#@n route is performed in a way
that no user has a higher weight then anothergegardothe addition process is started,
the system has to execute a mean calculation teegatl evaluations of a particular
user in a single position.

This procedure increases the appraisal qualityte@ldao a supplier performance,
providing buyers with an additional subside to gat their decision making process,
while evaluating a seller or comparing its perfoncewith other suppliers that provide

the same material group to an organization.
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7.2.4 Alternative Supplier Search
The simulation of the purchase cost of an alteveaprovider and its comparison

against competing suppliers is a crucial aspecthef supplier selection process.
Companies often have a major supplier of a produmip, who is its primary reference
source, though a couple of alternative providerhefsame product group are generally
available in the enterprise’s portfolio.

Before companies search for an alternative suppligside of its current business
relations, they should first look for an alternati@mong their available suppliers. The
framework facilitates this job by the search of stithte suppliers in the same material
group and their comparison in the spend analysis to

The illustration of two or more suppliers who offgpducts within the same material
group can be done without problems. Nonethelegsexact conciliation between two

suppliers at the product level requires a much tgreaffort, as in their product
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catalogues the same product may contain severakeg@ncies in their product
attributes, e.g. different short description, eliént manufacturer, but the same material
group, etc.

In the case of a similar product, produced by #imaesmanufacturer, it is possible the
adoption of classifications based on a unique amambiguous identification criterion
such as the International Article Number (EAN).

However, in the case of two identical products, fooitn different manufacturers, the
identification has to be carried out using the piddescriptions and their technical
properties.

This leads to the situation in which the more tbmplexity of the product the more
the matching effort, thus with the purpose of swvithis problem, the following
alternative supplier searching approach was coneéped.

The semi-automatic mapping concept aims at thecatilon of identical products
from both different manufactures and different digsp, based on the current catalogue
version of those suppliers.

The application tries, on the basis of technicadpict properties and the deployment
of a specific algorithm, to find potential subsdtite products in the selected supplier
electronic catalogue.

For products for which no corresponding counterpathe alternative catalogue can
be found, the system will deliver a set of produtizt may fit the product mapping
requirements.

At this point, the buyer has to select manuallyrfrthis set the products that fit the
specifications and to delete the ones that coutdbroallocated to any product of the
alternative catalogue.

After the identification and allocation of substdéhble products, the expected
financial impact when replacing the supplier, irs@bte and relative values, can be
calculated as well as the price difference of dmegroducts. In addition, a link
between individual products and a detailed viewhefr attributes can be configured.

This analysis may be done based on the order quanitihe reference catalogue (1)
or with the addition of the order quantity of batatalogues (2). The formulas below

demonstrate both of the evaluation methods:

1) Multiplying the order volume of a product (Qrpm the reference catalogue with
the product price of the alternative catalogue @) adding this result to all products

ordered in the catalogue during the last contractloer defined time period.
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Expected purchase volume (Epl) = Qr1*Pal + Qr2*Pa2. + Qrx*Pax

2) Multiplying the sum of the order volume of a guat (Qr+Qa) from both
catalogues with the product price of the alterreatigtalogue (Pa) and adding this result

to all products ordered during the last contrac defined time period.
Expected purchase volume (Ep2) =
(Qri+Qal)*Pal + (Qr2+Qa2)*Pa2 + ... + (Qrx+Qax)*Rx

The total monetary (Mdiff) and percent (Pdiff) @ifénce between the total order
volume based on the alternative catalogue pricg @&Nd the reference price conditions

(Nr), can be calculated applying the formulas:
Diff = Na-Nr
diff= Na/Nr

It has to be noted that different suppliers mayhapiifferent units of measure to
market their products. If this is the case, thewakion must be expanded to convert the
different unit of measure into an unequivocal valliee computation is done by the
conversion of the unit of measure adopted by algrmpm a unique parameter at its
basic unit.

The introduced alternative supplier searching apgnshows whether the alternative
supplier would offer more favourable terms comparethe reference supplier or not.
Nonetheless, this functionality is not only for tla@alysis of alternative provider
eligible.

It is also recommend checking at any time if simgeoducts or product groups from
different suppliers are available in more favoueatndition and indicating them as the
“best buying” product to end-users. This would m@ucosts and open future

possibilities for a bundling program.
However, this concept has some disadvantages:

* The error prone and costly manual intervention;
e The product mapping may not be always sufficieatgurate;
e This method ignores the cost reduction possibilishile bundling the

suppliers.
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7.2.5 e-RFQ Function
Having this in mind, another concept has been desigo support buyers to define the

best approach to select a supplier, whether a ngplier or an alternative supplier

from current organization’s portfolio.

The framework applies an e-RFQ based on the el@cticatalogue technology to

compare and select suppliers based on quantitatate. This method solves the

problematic regarding the product matching throdlyd application of e-catalogue

templates, generated on the e-catalogue platforthefouying organisation, see an

example in the table 7.4.

e-RFQ < e ver e Proposed | Proposed | Proposed Order
olume [Pa) (Volume (Fb) | Volume {Pc) : ; : ;
Price (Pa) | Price (Pb) | Price (Pc) |CQuantity
Product A € 8.400,00 | € 8.750,00 | € B8.050,00 | € 1.200,00 | € 1.250,00 | € 1.150,00 7
Product B €10.000,00 | € 10.800,00 | € 9.200,00 | € 1.250,00 | € 1.350,00 | € 1.150,00 8
Product C € 5.250,00 | € 4.550,00 | € 5.950,00 | € 750,00 | € 650,00 | € 850,00 7
Product D € 6.400,00 | € 6.200,00 | € 5.800,00 | € 160,00 | € 155,00 | € ‘145,00 F1i]
Product E € 1.950,00 | € 1.820,00 | € 2.080,00 |€ 7500|€ 70,00|€ 20,00 26
Product F £ 2.548,00 | € 2.626,00 | € 2470,00 | € 98,00 | € 10L00|€ 9500 26
Total € 34.548,00 | € 34.746,00 | £ 33.550,00 - -

Table 7-4 e-RFQ Analysis

There are two application scenarios in which theshindology can be used:

1)

2)

The analysis of alternative suppliers within companportfolio: In this
procedure, buyers need first to identify the swgpliwhich have a substitutive
product portfolio oriented by the material groudsploying thereof either the
method described above or simply the products’ natgroup. After these
vendors are identified, the e-RFQ process shouldobpeucted, including those
suppliers.

The e-RFQ is carried out with actual and other piodé suppliers; hence the
decision about the execution of an open or closB#® has to be made. By an
open e-RFQ, any supplier who has access to thdisupprtal can participate;
on the other hand, by a closed e-RFQ, just supgplidro were invited can join

the process.

In order to be able to carry out this processs itequired the deployment of a

specialised e-catalogue supplier portal, in whieh ¢-RFQ process can take place. The

conceptualisation of the supplier portal is foctist@pter eight.
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On the condition that the necessity to execute-&FQ is identified, the catalogue
template, including those products for which theQRWill be done together with their
technical proprieties and their brand/mode, hdsetoreated.

The e-RFQ data model should provide users thediiateture necessary to exchange
the required information to support this procedittence, the information regarding the
products that are part of the e-RFQ process igtiaatrissue of the data model concept.

The goal of the e-RFQ data model is to create dymtodescription that from one
side, makes possible the unambiguous identificadifoa product or service, and from
the other side, allows the entry of variable dedanfsuppliers.

For this reason, it is necessary the division efdhta model into two categories, see
tables 7.5 and 7.6:

Fixed attributes, which are product specificatiadopted by the buying
organization with the aim of describing the produtd suppliers. They
cannot be edited by the suppliers and generalindiudes parameters to
characterize the desired product and service;

Variable attributes, are the product specificatitvet are going to be edited
by the e-RFQ participants and define their comnaéimnditions or proposal
to the buying organization.

The necessary information is defined by the buyanganization, although
the effective information regarding the commeraahditions and supplier

identification is given by the suppliers.
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Product Attribute
(Fixed) Data Type | Mandatory Comment / Example

Product_id Alphanumerig Yes Unambiguous / Uniquentdier

Product description with less thar
Short Description Text Yes |40 characters

Product description containing
Long Description Text No between 41 and 200 characters
Standard
Classification SystemCode No eCl@ss
Organization's Proprietary or standard
Classification SystermCode Yes classification system
Currency Code Yes Transaction currency
Organization Text Yes Buying organization
Quantity Number Yes Product contract quantity
Unit of Measure Code Yes Piece, Kilogram
Size Number No Product's size
Weight Number No Product's weight
Other product In case, there is other product
parameters Alphanumeric No |specifications

Table 7-5 e-RFQ Data Model (Fixed Attributes)
Product Attribute
(Variable) Data Type | Mandatory Comment / Example

Supplier Text Yes Supplier legal name

Supplier product

Product number at the supplier

number Alphanumeric No side
Price Number Yes Product price proposal
Delivery time Number Yes Expected delivery time

Selection of one of buying
Payment condition |Reference Yes organization's payment conditions
Quantity discount | Alphanumeric No Possible discount models
Order Unit Number Yes minimum / standard order unit
Image File Multimedia No Picture, film

In case product from another
Manufacture Text No producer

Table 7-6 e-RFQ Data Model (Variable Attributes)

The templates containing the product specificatsothen sent electronically to the
supplier portal, at the same time that an autonetitail is sent to potential suppliers.
The template can be either manually generated kyerbuor, in case the products

already exist in the e-catalogue platform, a derivatalogue containing just the

descriptive attributes can be extracted.

Simultaneously, the system allocates an e-RFQ nufobeach potential participant,

which consists of the e-RFQ number plus the suppiiember, to guarantee an

unambiguous identifier.
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In the case that a supplier is still not a memkfethe network, the e-mail should
contain also a provisory login and password as ag&k short tutorial / leaflet about the
template editing process.

The suppliers can either participate on the s@eqgprocess or they can reject it, in
this case they should provide a reason to refusetRFQ, which can be given in free
text or selecting from a pre-defined list availalslehe system and standardized by the
buying organization, which will use the responsefiiture buying decisions.

Supplies which decide to participate on the bmtcpss, need to identify the products
that they have in their portfolio, according to thiormation disposable in the template,
and complete the template on-line or in an exce&eslwith the quantitative data
requested, e.g. price, deliver time, discount gtyaahd so forth.

The products that they do not have in their pafehould be refused and the system
represents the lack of the product with an emptiglfiso that they will not be part of the
analysis.

After the supplier has completed the informatiow @pproved his/her inputs, the
complete catalogue is sent back to the buying esgéian along with a communication
e-mail.

This procedure closes the supplier processing #ask generates in the system
respectively the status supplier e-RFQ completedraoeived, including the respective
timing as soon as the buying organization systdmawledge the template receiving.

Once all the participants have sent their fulfillemplates back to the buying
organization, purchasers can initiate their analysocess, applying for it the already
introduced OLAP functionalities and filters, andtlife case may be, select the most
appropriate provider for those products or staréwa selection process.

For tiered prices products, a filter was desigredliow buyers to select between the
analysis of these products based either on thesit iower bound, the average order
volume or the most common order volume of eachyxrbd

An on-line tracking functionality has been desigrtedprovide buyers with the
possibility to trail their e-RFQ events via the ess of the workflow data and its status.
In this manner, the e-RFQ can be controlled frosmstart until the final supplier
analysis and potential selection. And in case lieguired, communication mechanisms,
e.g. e-mail, can be applied to speed the procedre

The tracking functionality has it focus on theleclion of data concerning the e-

RFQ process and its representation to the resgertsilyers, for this purpose the status
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information is gathered and stored in the data Haseon-time checks and future
process control and improvement proposals.

Before a buyer approves and publishes a selecttaésgue in the e-catalogue
procurement platform, the contract conditions all a® the contract itself, has to be
generated and sent to the supplier to be signed.

Therefore, the e-RFQ data sets can be exportedd@tabase system, e.g. Access
from Microsoft or to a customized database in toatlogue platform, which contains
contract models of different products groups amnal lsa configured in diverse forms,
e.g. create new contract, additions, configuratibdifferent paragraphs, deployment of
standard contract model.

The generated contract can be sent electronicallyhé supplier including an
electronic signature and once the supplier hasedgvéth the contract conditions, a
template with the complete product informationeststo the supplier for its import, in
the e-catalogue procurement platform, following tisaal approval process.

On the other side, the e-RFQ data will be once meesl to check, at the buyer side,
if the contract conditions have been respectedndutie creation and approval of the
new supplier catalogue.

The proposed approach is an effective methoddntify and evaluate suppliers of
indirect goods with no single or large product dfelue to its capacities to appraise
electronically the financial implication of multglproducts quotation, without the
product identification issue, at the same time thassists buyers with their bundling

analysis.
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7.3 The ETL and Storage Process

The data necessary to perform the e-sourcing psasesxtracted from the e-catalogue
platform, e.g. product, organisation and suppliatad and from the search engine
database, e.g. ordering data, as well as from d¢issrrelevant external data sources.
For more detail please read chapter six concernihg spend intelligence
conceptualization.

Nevertheless, the ETL-process has incurred in sorodifications to attend the
requirements of the e-sourcing activities, withmapacting the performance of neither
the source system nor the spend analysis module.

The acquisition of the e-catalogue data, whichudek information about products

and the e-catalogue itself, is triggered via bbot dpproval of the supplier e-catalogue,
as well as the buyer catalogue, see figure 7.4.
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Figure 7.4 e-Catalogue Workflow - Sourcing ETL Praess

The catalogue data export is integrated directly the system workflow, and since
this is configured independently for each cataloghe system administrator has the
chance to select the appropriate workflow for evestalogue, i.e. include an instant
data export to the spend analysis module.

On the other hand, the ordering data acquisitiadorgigured to occur once per day,
at night, to not affect end-users daily operatioactivities, by the deployment of a
scheduling program that controls the interval ef data transfer, from the search engine
database to the business intelligence solution.
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The e-catalogue data extracted from both the seipgiatalogue and the e-RFQ
catalogue, which are used essentially for the ags&rst of alternative material sources,
are temporary stored in the business intelligeratalzhse.

From these two e-catalogue types, just pre-defassg@ssment relevant attributes are
transferred to the temporary storage and used eénpttoduct portfolio evaluation
process, e.g. price, product description, deliteng, discount quantity, material group,
etc., and only when the e-catalogue is approvedihay buying organisation, the
definitive storage in the database takes place.

In the case of the e-RFQ catalogue, the templagethde first created by a buyer,
who can do it either manually or by preparing ie #tcatalogue platform a derived
catalogue, which may contain a complete catalogusubset of a catalogue or a
combination of several supplier catalogues.

After the template is generated and sent to the B&@cipants with the descriptive
product information, the suppliers can complete ¢htalogue information and sent it
back to the buying organisation, where the dateat@cted and analyzed.

In both scenarios the primary product identificatieey of the e-catalogue platform
data structure is the “product_id”, which does oifer a clear identification of identical
products from different suppliers.

Therefore, there was the necessity to create desupptary secondary key on the e-
catalogue platform, to allow the comparison of iited products from different
providers through the use of a well-defined andyaical friendly identifier.

The identifier consists of a “product_id” and thembination of the “supplier_id”
and the “catalogue_version”. This combination @ea unique code that appears just
once on the table and gives the system an apptepdantification code to back the
sourcing process.

The essential information is temporary stored ie tlatabase, in a separate data
structure, to increase queries and computatioropeence. The main advantage of this
approach is the reinforced consideration of thectional requirements during the
modelling of the two data structures to increase siistem capacity and reduce the
respective data structure complexity.

The e-catalogue data transfer to the storage area independent process, which is
specialised on the acquisition of the temporarya @aid its singularities. The extraction
of the permanent data is handled by a second E®tess, which has been already

described in chapter six.
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The temporary data is kept in the database duangre-defined timeframe.
However, it is given to buyers the possibility gzover this information if the data has
been deleted before the necessary business anadgsizeen carried out.

The e-catalogue sourcing tool introduced in thigptlr has been designed to
improve the current practices of indirect goodsirsong process due to the fact that
most sourcing activities in this area are doneesuly manually or with a limited level
of information systems application.

The solution includes a supplier negotiation aslveesl a supplier evaluation
functionality, which together with the other furwtalities of the framework, provides
companies with an innovative environment in whiclyihg organizations can perform

their entire source-to-order process electronically
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8 Supplier Portal

The chapter introduces the supplier portal conagptied to support the framework. In
section 8.1 is introduced the supplier portal cpihdkat is further developed in section
8.2, which deals with the technical requirementshef solution. Section 8.3 explains
then the supplier portal architecture and finallysection 8.4 it is described the core
portal processes.

8.1 Supplier Portal

The introduction of internet portals in the bussesvironment has allowed companies
to perform their marketing as well as their croesnpany communication activities

through the World Wide Web, applying different infaation systems to support their
electronic transactions and participate in virtugtworks.

This practice has dramatically impacted operati@mal analytical systems usability
and delivered a number of benefits to company’wiéiets, e.g. process improvement,
cost reductions and increase in revenues.

Indeed, the Internet access in the European Urasrabhieved its mature stage with
more than 90% of the European firms in all sizedsaand sectors (except food and
beverages) connected to the Internet.

Nonetheless, less than 30% of these firms carryoaolihe purchase in a volume
greater than 5% of their total purchasing volunma] kess than 20% perform some kind
of marketing and sells activities online [Empi05].

The key to enable a secure and user-friendly eabasi environment and so to
increase the commercial use of the internet isdgy@oyment of supplier portals for
companies to interact with their business partners.

Even the biggest supplier network today has ordynall fraction of the suppliers in
the world. That also means that any company usisigpalier relationship management
solution needs to compare different supplier nét&®o see which ones have the most
suppliers with which they want to do business, all as which ones have the best tools
for bringing new suppliers onboard [Bart07].

Therefore, this chapter introduces a dedicatedectimaterial supplier portal model,
which integrated with the tools previously desadile this work, fulfils the framework
that the author believes will enable organisatitmsvercome the current obstacles to
succeed in their e-business initiatives, while sigsg] them in their electronic business

processes.
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8.2 Technical Requirements

The supplier portal has been designed using stdrstdutions based on open source
technology to facilitate the integration with othexisting information systems that
support companies’ supplier relationship managenamtivities, while keeping the

development and maintenance costs as low as pessédd figure 8.1.

Supplier Portal
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Figure 8.1 Supplier Portal

The application and its components were concegeliaccording to global
accepted specifications, i.e. Java Specificatiogquest 168, g.v. [JSR07], Web Services
for Remote Portlets, g.v. [WSRP07], HTML, XML, etdo guarantee the smooth
integration with diverse back-end solutions.

The widespread deployment of those standards wénmehsupported by numerous
large software houses, e.g. BEA Systems, IBM, S&ih) Microsystems, ensures the
long-term viability of the supplier portal withourticurring in high maintenance costs.

In addition, the deployment of portlets to accesstent and back-end systems
functionalities gives users the freedom to perseedheir portal views depending on
their own needs, which increases the extend opthtal usage and facilitate the daily
operation of diverse applications.

Portlet is a pluggable Web component managed bgréep container. It provides
dynamic content as part of an aggregated userfasterand it can be added to and
removed from dynamically. The portlet container agas the life cycle of the portlets
and handles requests from the portal by invokingtlgts inside the container
[RAVLO4].

Users can personalize their portal layout as wselha portal content, adding and/or

deleting pre-defined portlets, using for it the idated edit-mode of the solution. In
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order to customize the user interface, the popglies web feed technology, e.g. RSS
to provide users with actual information and tamwallthe access, from the portal, to
other information systems.

Therefore, the necessity to allocate the relevaetrs) rules, e.g. buyer, supplier,
visitor and their respective personalised accessdividual portlets, thus a user can
only call the functions which he/she has been gibgrthe portal rights management
mechanism. This mechanism can be further mappeth&y modules to enable a single-
sing-on functionality.

With the purpose of optimising the usage of theliappon, the number of portlets
was kept as few as possible. The following sectescribe the portal architecture as
well as the services provided to users by the egiptin, which should enable users to
manage the entire framework developed in this watk|e given them the impression

that the entire solution consists of a unique emrirent.

8.3 The Supplier Portal Architecture

The introduced supplier portal suggests a new aapreo overcome the limitations of
current e-Business portals. The proposal is toauseeb-based infrastructure to allow
companies to access a range of e-Services of trimjgortance to their virtual
activities, while using their current corporaterastructure.

The commercial transactions are supported esdgnbglan electronic catalogue
platform, which provides the adequate technologips$ter business relationships due to
its appropriateness to manage electronic produtsapplier information, communicate
with diverse back and front-end systems and proddpowerful search engine to
discover products, services as well as potentistiocners and suppliers.

The architecture was divided into diverse layerfatilitate the understanding of the
portal design and maintain its conceptualizatiostast as possible. The infrastructure
consists of four layers, i.e. a technology layer,eaServices layer, an e-Collaboration

layer and an e-Trust layer, see figure 8.2.
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Figure 8.2 Portal Architecture

The following sections describe each layer anélitstionalities in detail:

8.3.1 Technology Layer
The portal is composed of web applications thabknéhe access to the network by

anyone who has a broadband internet, at anytimeaagyd/here. These applications
have been designed based on current standardseXtensible Markup Language
(XML), to facilitate the electronic communicatioretiveen different organizations, to
guarantee an easy maintenance and to ensure tie @ditthe portal.

The main components of this layer embrace, buhardimited to:

Portlets to access back-end systems;

Workflow applications to support business processes

Messaging services to support the exchange of messacross company’s
boundaries, e.g. inform of a new e-RFQ, remindeesjuest of additional
assortment information, etc.;

Standard e-catalogue management system to assist edtthange and
management of product information;

Advanced search engine to discover products, ssnaad commercial partners

in the network;
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e-Sourcing application;

Supplier management functionalities.

8.3.2 e-Services Layer

The e-Services layer, together with the e-Collatimmalayer, is the centre of the
network. At this layer, companies can find compdseand services to manage and
improve their e-Business activities.

This layer allows companies of all sizes, regiond sectors an access to a range of
products and e-business services, which facilitdieir virtual presence in the
marketplace with an affordable price.

The layer is based on a repository that works as-hibrary, which provides a pool
of the current major e-Business standards, e.g@e€] UNSPSC, BMEcat and their
respective versions, to maximize the interactiopacéy for companies and boost the
application of world-class classification systems.

The services are divided into strategic and opanatiservices: Strategic services are
services that make possible companies to adopbdisé e-business strategies in the
indirect material field, providing organizationstivthe support in areas such as process
and spend analysis, sourcing and content management

On the other hand, operational services assist animap to focus their efforts on
higher value-added opportunities for their businésasving low-value activities to be
automated or semi-automated.

Other services that are available in the e-Sesviayer are:

Process Wizards to facilitate the use of the weltiegttions;

Central company and product database, i.e. a Kiratleanced yellow page to

reduce the search effort for new products and pestn

Customization services to adopt the portal interfac the user's needs and
personalise the components into company’s buspresesses;

Ranking of supplier services and other parametpegified in the network to

improve vendors selection;

Etc.

8.3.3 e-Collaboration Layer
One of the main objectives for companies to jourtual network is to collaborate with

their business partners in order to improve thesiess processes and gain competitive
advantage. Therefore, collaboration tools are d&lvimportance to cultivate a
successful e-Business strategy.

189



The collaboration infrastructure as it happenshia ¢-Services layer was designed
based on existing e-Business standards to enakleinteroperability of different
systems and facilitate the commercial transactions.

In the internet era companies are developing cotlgtanew business and
relationship models with their partners. Nonethglethe diversity of systems and
processes has been acknowledged as the biggeser b achieve an effective
communication level throughout the supply chain.

The e-Collaboration layer intends to support congsaand their business partners
during their transactional processes in the mal&egp by applying a group of tools and
methods that facilitate companies’ e-Business #iesy providing standard features
such as:

Electronic catalogue management to exchange praitservices information
between business partners;

e-Catalogue generation based on current businesdastls, e.g. BMEcat, EPC
(GS1), eCl@ss, UNSPSC [Poet05];

Negotiation tools, which can be either based ornieng that after the price
agreement could be automatically transformed intalal e-catalogue, or in an
e-catalogue schema, in which bids can be done owulélateral negotiation
approach [CaSt06, 207-212];

Search mechanisms to find products and services ¢mmpany’s suppliers, and
in case that company’s current suppliers do nothtéae desired product, a
search could be done at the e-Library repositorgitied at the e-Services layer to
find candidate suppliers, based on free text ossti@ation codes search, e.g.
eCl@ss;

Business process workflow based on standard presess. eb XML [Erl04].

An access management tool to control the accebs$srigased on cooperation
status, rules and privileges of their staff;

And the possibility to include invoicing and paymheservices to facilitate

business transactions.

8.3.4 e-Trust Layer
Trust is considered as the most important challefogevirtual networks success,
besides the technological framework and its interapility. Therefore trust-building

mechanisms should be developed to enhance trugedeetthe network members and to
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promote a reliable atmosphere to balance simultehn@ompeting and collaborating
behaviour.

The first step to achieve this goal is to createegistration center, in which
companies can describe their profiles and offersicv can be accessed and
administrated by a user password.

This information would be then available for all migers of the network, who
during their business relations with other orgatnzres can publish their comments on
companies performances based on parameters e§pdesigned to cultivate member’s
reciprocal trust, g.v. [Hel308].

Other important mechanisms that have been madkahblein the network are:

Security mechanisms to guarantee information antipemy’s privacy, e.g.
encryption, authentication, digital signature.

Secure access of information and functions, e.gesx control, privileges,
domain model to ensure company’s strategic infolonatecurity, q.v. [PeJo07];
Common rules and laws that must be accepted byethbers of the network,
during the registration process;

Members evaluation;

Etc.

8.4 Portal Standard Processes

In order to have access to the portal servicessume supposed to register themselves
in the portal. Otherwise, they will have just aitied view of the network, which is
restricted basically to the portal’'s news and infation, e.g. contact data, services
description, partners, and the registration portlet

The registration occurs directly on the web-pageenvusers have to identify their
business group, i.e. supplier or buyer, and aduhtlg inform their organisation’s data,
contact person as well as their assortment based standard classification system,
which has been pre-defined during the portal’s igumétion, e.g. eCl@ss.

The portal identifies automatically the user graupéquirements and rights and it
will allow the access to user’s specific informatiand functionality, which may be
customized over time.

However, the registration process is not concludetil the data authentication is
done through the user’s e-mail address and theromatfon of the contact data with the
password on the page linked to the confirmationad;nwvhich must be changed after

the first login.
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The portal has as its main users: suppliers ancrsugrganisations, which have
different demands. These requirements must be atefin the general supplier and
buyer rule management mechanism to provide spefiifictionalities to each user

group and within a user group to each individua&rus
Thesupplier registration can take two paths:

1)  The supplier portal works in an open mode, whidbved the registration of any
company interested in joining the network; in thetenario the application offers
a mechanism in which suppliers can create their aseount on-line by the
submission of the organisation’s information;

2) The portal consists of a close network in which suppliers are first pre-
selected by a buyer and just then they can joinntsevork with the login

provided by the buying organisation.

To register to the portal, users apply the suppbeistration portlet which supports
the supplier account creation process. The regmtrgrocess is divided into three
subsequent steps assisted by a process workfloaraviz

The first step consists of the introduction of thiganisation’s data, e.g. name,
address, contact person, etc. And once the infoomé inserted, the data is sent to the
portal and the next mask comes up, but beforehamddlidators’ check the provided
information for possible input errors, e.g. incatre-mail, missing information, etc.

In case the information is correct, the contacspey e.g. employee, mask comes up
and must be fulfilled. Finally, in the third masdyppliers have to input their product
portfolio according to the classification systenpaipted in the portal, e.g. eCl@ss,
which will constitute, together with the companysme and location, the main
information to support the supplier search in teevork.

After the account has been stored in the portebrdirmation e-mail is sent to verify
the account data, and after it is confirmed, theant may be definitively stored in the
database and activated.

Suppliers can though edit their company’s infororatat any time through the
supplier data administration portlet, which is jastilable to existing suppliers and is
secured by their login data.

A third rule was implemented to manage and mainthm supplier portal. The
administration rule is addressed to a limited number of powersjseho have the
right to deploy new portlets in the solution, cedatit/delete user accounts and

establish users’ rights in the administration parith the portal server.
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This is important to keep safe the maintenancehefdystem and the security of
user’s information, which must not have accessthemousers’ business information,
unless a business relation between the organisaiies place or, as the case may be, a
general vertical hierarchical relationship, e.gydae>supplier is available in the portal
configuration.

For security reasons, the creationhafyers’ account is just possible through the
administration portlet by a portal administratos, luyers may have access to critical
information from other organisations present inrieéwork, i.e. suppliers.

After the account is created, a notification e-nigisent to the buying organisation
contact person, who has to connect himself/heigethe portal at the buyer login
portlet, to confirm and/or to edit their compangata, to change their password and to
save the correct and most actual company’s infaomat

Once the accounts are created, users have acogasei@l portal information / news
as well as their specific e-services availabldatgortal, which were established during
the account creation, e.g. e-catalogue platforsgie€ing, business intelligence reports,
etc.

The subsequent connection to the portal is doneavigser login and a personal
password, which identify unambiguously the usethi@ system. With the purpose of
increasing the system’s security via the usershentication and the data exchange
integrity, it was adopted a public key certificatehich includes a digital signature,
maintained by a certificate authority.

After the system login, the user is identified andustomized interface of the portal
is displayed together with the disposal of indiatluiews and data sets, which limited
the available functionalities and data sets to d@hsential, increasing so the overall
system performance.

The portal personalization can be carried out basedhdividual users or general
user groups, e.g. end user, supplier, thus staizéargrofiles may be created for each
user group or department, which would reduce tlsegys maintenance costs.

On the other hand, this approach increases themyssability via the presentation
of user-friendly and intuitive interfaces to inexpaced users, along with more
sophisticated views and functionalities to powesrss

The portal can be customized in diverse ways. Hewewithout to forget the main
purpose of the framework, which is the managemérglectronic business relations
between buyers and suppliers, consequently thalgmdvides a number of services to

support these business processes:
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At the supplier side, the key services delivered thg portal are the
notification of tasks, e.g. additional informatiogquest, assortment request,
catalogue/e-RFQ initiation, etc.; transactional teyys access, statistical
reports as well as a range of support servicesdiithte the creation of e-
catalogue and the general use of the portal, @ayials and user guides.

Due to the relative complex process of e-catalogneation, especially for
non previous e-catalogue users, the introductioncaftent management
service teams to assist suppliers during the creati their e-catalogues and
e-RFQs is recommended.

At the buyer side, the major services are the mamagt of supplier's
information and their respective accounts, suppglisearch and selection
inside the portal as well as the management ohthiéication mechanism to
configure the automatic notifications of tasks e tportal or to other
independent e-mails addresses, e.g. while theianeat new suppliers, new

e-catalogue versions, information updates and so on

The authentication and authorization checkout axec@ed automatically by the

portal, first to ensure the users’ access to tlséeqy, e.g. validity period, data sets and

functions access, and then to warrant that the pedorm just admissible requests in

the system, e.g. view of permitted product growasinection with allowed suppliers,

etc.

The portal includes a supplier management porttetassist buyers with the

exhaustive task of supplier account and e-cataleg€Q management. In this portlet,

a range of functionalities are available to badrsisvith these processes, see figure 8.3:

Detailed supplier account information, includingeith creation dates,
organisation, contact person and assortment infooma

e-Catalogue history, and in case the referenceplisufas already imported
a catalogue, a link to the previous catalogue wassin excel and text format
is available;

Management of suppliers catalogue;

Search engine, i.e. supplier and assortment;

Supplier account activation, cancelation and dedetiinctions.
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Figure 8.3 Supplier Management Portlet

Indeed, one of the key issues addressed in thelpisrtthe management of e-
catalogue and e-RFQ creation, distribution andyaiegl as well as the general control
over buying organisations spend.

These processes can take place in different wagisglihe most common one the
creation and management of e-catalogue by supplsng the supplier domain of the
e-catalogue platform.

The work suggests the division of suppliers aceaydo their relationship status with
the buying organisation and their e-catalogue me&aowledge:

« Supplier A: Suppliers which have previous knowledfje-catalogue creation
and product classification, and are already reggdtan the transactional
system of the buying organisation.

These suppliers are responsible for their own cgteds and RFQ processes
from the bid through the catalogue creation anttibligion in the e-catalogue
platform to their respective maintenance.

e Supplier B: Consist of suppliers which have basiowledge of e-catalogue
creation and product classification, and are alreaegistered in the

transactional system of the buyer organisation.
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The suppliers type B receive their first cataloguggsion from the buyer
organisation and based on the first catalogue @®phey have to maintain
their e-catalogues up-dated in the e-cataloguéophat
During a bid process, these suppliers become tRE@-template on the
portal and have to complete the requested infoomate.g. price, delivery
time, and upload the catalogue again on the portal.

* Supplier C: They have no previous knowledge neitties-catalogue creation
nor product classification, and may or may not havevious electronic
commercial relation with the buying organisation.

In this case, the account manager at the buyingnisgtion must carry out
the e-catalogue processes for these suppliers,itey no access to the e-
catalogue platform and when they participate ofdagdoocess, they perform

the process as illustrated to the supplier type B.

The portal offers a range of portlets to assistetoatalogue import, e-RFQ process
management and the access to the e-cataloguerplaiftie e-catalogue portlet allows
the access to the e-catalogue platform directlynftbe portal, in which suppliers can
perform their e-catalogue and e-RFQ processes.

The e-RFQ process portlet has on his first pagdighef all bids that are occurring
at the time, including their information, e.g. llicheframe, bid name, bid participants.
The portlet includes functions to administrate i process, e.g. edit, cancel, delete,
etc., and a link to the detailed view of a bidwihich the list of participants and their e-
RFQ templates can be downloaded or imported teetbatalogue platform, where the
sourcing analysis occurs with the support of theiless intelligence tool presented in
chapter 6.

The portlet offers also a search engine to fatdlithe navigation in the portlet and a
depository functionality to keep the bid procesdastory. At the supplier side, other
portlet assists the bid procedure with the follayvilnctionalities: bids information,
detailed view and template download/upload in adakned format, e.g. MS Excel,
CSV, BMEcat. Nonetheless, in this portlet suppliee see just their information,
which can be edited as often as required untibttles deadline.

For suppliers type B and C, the portal gives thém possibility to get their e-
catalogue templates and upload their worked vesstiirect on the portal in a specific
format such as MS Excel. Besides that, the poptietides information and indexation

features.
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In this section, it was described the main processel portlets of the supplier portal.
However, the chapter did not intent to provideraaepth view of the network concept,
instead it gives a general conception of the patatl can be understood by both
business users and IT specialists.

The chapter yet achieves its goal to provide reaaeth the overall view of the
portal conceptualisation, and IT experts with tley lelements of the portal design,
completing the general objective to give users @sgarchers the information system
model to expand current e-catalogue systems towardwre efficient and effective
mechanism to support the complete indirect googplgr relationship management

process.
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9 Conclusion

The later developments in the global economy aedirtbrease in market competition
caused mainly by the concentration process of campathe reduction of markets’
entry barriers, the increase on customer’s demartd the high speed on product
innovation, have forced companies to look intortheisiness functions more critically
with the purpose of finding new ways to gain andintzan distinctive competitive
advantage.

The purchase department due to its high potemtimhpact company’s performance
has happened to be one of the main functions tadaoessed in order to leverage
enterprise’s competitiveness, which has changeaatreally their employees’ routines
and the department status within the modern orgéiniz, from a merely administrative
division towards a strategic driving function.

In this context, the information system technolbgg played a key role and has been
implemented in companies for the last decades apaiong way, ranging from EDI to
connect organizations to their strategic suppli&@®RP systems including dedicated
purchasing functions, to extensive and specialsggplier relationship management
solutions, which aims to cover the entire purchgsicycle from the demand
identification to the order / contract management.

The main goal of this research is from one side ahalysis of German supplier
relationship management practices through the egtn of an empirical research
among large German organizations with the purpdsdemtifying the state-of-the-art
of the SRM solutions and their deployment in congaas well as of elucidating the
trends in the area, which will influence the futdevelopments of this technology.

The research is though not limited to the geneRIMSconcept, but rather it has
extended its focus towards other web-applicatiortschv have emerged from the
necessity to manage indirect goods and servicehpsecprocesses, which includes in
particular the electronic catalogue technology.

Therefore, the research has been concerned alst alkaining crucial information
in relation to this solution with the purpose ofeating a concept, which can be
employed to expand the capacity of e-catalogueesystto communicate with other
solutions and manage a wider scope of activitiesivcompany’s supply chain.

The information gathered in the first part of therkhas been applied during the
conceptualization process of three new functioiealitvhich are either integrated into

the e-catalogue platform or consist of an expanold of the original solution, i.e.
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central data management, business intelligencetl@d-Sourcing tool as well as a
specialized e-catalogue supplier portal to fadditlhe communication between business
partners and the systems’ access.

The literature review, which is the focus of tbleapter two of this study, has
discussed concepts and theories in the area ahtbienation system strategy and the
deployment of electronic business applicationsoimganies.

The chapter provides the required background inaitea to give the author the
information necessary to develop and carry ouktheirical research, at the same time
that it provides readers with the essential knoggetb understand the discussions and
contributions of the work, which includes businesanagement analysis as well as
information technology issues.

Based on previous market studies and on the literatview, the empirical research
has been designed and conducted to analyze thei@uag supplier relationship
management solutions by large German organizatotis the aim of elucidating the
state-of-the-art of those systems and to confirch tandraw trends that have been used
to develop a new solution to support current andiréu e-business needs of large
organizations.

The sample consists of 445 organizations from whi#&h companies have
participated on the survey. The respondents werelyriagh managers allocated either
in the purchase or in the supply chain departmetiteir enterprises.

The participants come from different sectors of tBerman economy, e.g.
automobile, mechanical engineering, chemical, servtechnology, etc., which has
granted to the study a widespread perspective aredisal investigation of the research
problem.

The majority of the respondents deploy for quiteorg time supplier relationship
management solutions, thus providing the researoatare and experience view of the
iIssues addressed.

The survey results have demonstrated that the SRMtiens regarding the
management of indirect materials and services ataymportant role in large German
organizations strategy, with most companies apglgiome sort of information system
to support their purchase processes.

Nonetheless, as previous studies have indicatdtereiit SRM solutions have
different maturity grades in what is concerningirttitechnological functionalities as

well as their implementation stage in companies.
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The closer analysis of the survey’s results hasaled some key trends in the area of
indirect material SRM solutions and practices, @/dinforcing the idea that companies
will continue to increase their investment on thésehnologies with the purpose of
improving and expanding their purchase processpposted electronically. The main

findings of the research can be resumed as follows:

« The e-procurement applications have achieved ajréaadr technical maturity;

* However, higher integration level has to be acldelvetween those applications
and other systems of the organization;

 The level of the purchase volume under e-procurénieitiatives is still
relatively low;

* And most projects implement e-procurement solutjoiss in a limited number
of material groups, e.g. office materials, toold afectric engineering;

» Data consistency among companies procurement dondéeme still not reached
the desired level;

* In contrast to the e-procurement functionalitiespstn of the e-sourcing
functionalities have still not achieved its matyrit

« Compliance management is an issue that has notdreperly addressed by the
e-procurement vendors;

* The benefits of spend and contract management @reng more and more
attention from companies;

* The transparency of the purchase processes andadateell as the strategic
approach to SRM projects are perceived as cruorathfe success of a SRM
project;

* Integrated SRM features including contract managemepend analysis,
ordering and payment are required;

 Companies have started to face new matters to pinejects, e.g. management
of complex material groups, integration problents, e

At the managerial level, it seems that the majowfy the respondents have
underestimated the end-users acceptance influenceheir supplier relationship
management projects.

In the last years, supplier relationship managersehitions have been implemented
and often have not achieved their full potentigthei due to the lack of user acceptance

or misleading project planning.
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As supported by the survey results some key elesrieavte been ignored, e.g. system
users, integration issues, project scope, new mydtenctionalities, etc. This has
implications for both, managerial and technologdevelopments as well as the return
on investment of the SRM solutions.

On the other hand, based on the findings conceihiegechnological aspects of the
subject, the work has proposed the following framwto improve current electronic
purchasing practices and reduce the functionaltdmins of the available SRM
solutions for indirect materials and services.

The Framework concept description starts in chdpterwith the design of a central
data management solution to improve the data guafht consistency, which should
enable a higher integration potential among diveasepanies’ purchasing systems,
while increasing the data and process transparency.

Therefore, the work introduces the concept of actebnic catalogue platform
deployed both as a central database and as thedeaabository of company’s SRM
information.

Nonetheless, in case the model is implementedrmature SRM environment, the
impacted applications have first to be integratedehable the smooth exchange of
master data between the different systems.

The framework applies a mix of mappings and matghimbles to support the
consolidation and harmonization process of the lavi@ data, while deploying a
sophisticated monitoring mechanism to guaranteedtta import and export process
between the different solutions.

In order to increase the data consistency, redueedata redundancy and improve
the framework performance, the work has definedddia model in a way that just the
essential data is represented and stored in theategpository with the aim of reducing
potential performance pitfalls in the framework.

The e-catalogue platform adopts a proactive datdra@oand enrichment process,
which validates the imported data through the apgibn of a range of validation rules
and constraints before storing the data in therakdatabase.

In addition, the concept has included a data dlaaibon method to support suppliers
and buyers during the product classification preckased either on proprietary or
standard classification systems.

In chapter six, the spend intelligence tool isadticed, applying therefore a general

business intelligence concept to design a dedicatetirect material business
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intelligence environment, including but not limiteéd its ETL process, data model
construction and its logical and reporting design.

In view of the application scenario in which thesimess intelligence module is
going to be applied, i.e. the spend analysis poésndirect goods and services. The
work has suggested the division of the relevaninass information into two distinctive
categories: 1) product, buyer and supplier inforomatand 2) the transaction data.

The data sources applied to extract this informmame mainly the e-catalogue
platform and its search engine, which should redlraenatically the ETL process costs,
assuring the system flexibility and increasing ttega quality due to the developed
central data management approach.

During the application functional design, the whids its focus on the ETL process
and the multidimensional data modeling. In thist par the research, the minimum
requirements of the data structure as well as ttaation and transformation process
has been described.

The integration concept has been developed on @yplusiness perspective point-
of-view, having in focus the business dimensions @ueir logical representation in the
solution reference model.

In addition to the concept design, the researchrémammended a range of standard
and customized reports divided into controlling g@ndcess information, which may be
changed, deleted or added with other reports ake@fpperformance indicators without
the necessity to modify the entire Bl solution.

Derived from the spend intelligence module andetfoatalogue platform, a sourcing
functionality has been conceptualized to suppoet itidirect goods negotiation and
supplier evaluation process.

Chapter seven introduces an ideal process modehioh the framework may be
applied to support the negotiation process of ogtddle products and services. The
ideal model is consisted by a step-by-step prodessription of an e-catalogue based
sourcing process.

The process phase is divided into strategic plannourrent supplier portfolio
negotiation, supplier evaluation, alternative sigpsearch and the e-RFQ procedure.
Furthermore, the specific ETL process, requireddquire and convert the data in the
right format to enable the execution of the e-smgr@ctivities, has been described in
this chapter.

Finally, in chapter eight, the supplier portal cepicused to facilitate the electronic
communication between two or more business partiseortrayed. The proposed
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portal intends to create a devoted environment hirchvindirect product and supplier
information can be exchanged and the above memntitragnework can be accessed,
while increasing the interoperability of the diveISRM solutions.

The main focus of the supplier portal is on thealewment of a broad e-Business
infrastructure for companies to communicate witkeithbusiness partners, while
promoting electronic commerce and co-working itivies.

The proposed architecture is underpinned by a vesied infrastructure consisting of
Technology, e-Services, e-Collaboration and e-Tlaygtrs. Through these layers, the
infrastructure should provide the support for trgdifunctions, data and system
integration, network building and trust developmiegtween the portal participants.

Even though the research has contributed to eltecldsy questions concerning SRM
solutions and their implementation in companiesvelt as the definition of new trends
in the area, there are some limitations to theystwthich is recommended to be further
addressed in future researches.

The research intended to generalize its findings Iomoad basis, however it must be
noted that the sample is consisted by a grouprgél&erman organizations. Therefore,
in order to validate the survey results or incratsextension, the study must be either
carried out in other countries or in other marlegrsents, e.g. small-and-medium-size-
enterprise sector.

By doing so, the survey results could be compaetdiden different countries and
market segments, giving a better understandingpefattual and future situation of the
supplier relationship management practices.

Other in-depth research is required to elucidateesspecific findings of the research
as for example, the reasons for the actual low leflvepend volume under management
and the system acceptance among business users.

The study has focused on the indirect good SRMeptsjwith the special emphasis
on the e-catalogue platform deployment, limiting fimdings concerning other modules
of the SRM system landscape.

Regarding the concept design, its application eqaédte either to mature e-catalogue
projects or to companies which are planning to llasi future indirect good purchase
process on this technology.

The main goal of the framework is to increase tppliaation scope of current e-
catalogue solutions, while increasing the numbefunttionalities available to buyers

and suppliers to perform their electronic purchggrocesses.

203



Nonetheless, even supposing that this approach dwdeliver to companies’
purchase processes a satisfactory or even a coasieéetter technological approach
compared to other internet applications, this higpsis has not been proved during the
research.

In conclusion, although the research has givennatepth and at the same time
broad perspective of current SRM technology andtes, there is still the necessity to
undertake further research to look at this impdrtmea of the information system
technology.

Supplier relationship management solutions areigtiits early life as the research
results have demonstrated, thus researchers havavéstigate consistently new
application areas to anticipate potential markatds to develop innovative solutions to
improve the current systems’ functionalities angaxdty as well as companies’

purchasing processes.
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Appendix
A: Presentation E-mail

Sehr geehrte Damen und Herren,

worin sehen Sie die Vorteile von e-Procurement? Glauben Sie, dass diese
Potenziale in lhrer Firma voll ausgeschopft werden? Wirden Sie sich
Verbesserungsmaoglichkeiten wiinschen?

Mit diesen und anderen Fragen befasst sich eine Studie, die die Universitat
Karlsruhe zum Thema e-Procurement realisiert.

Parallel dazu findet eine Umfrage bei den wichtigsten deutschen Unternehmen
statt, zu denen Sie gehdren. Die Beantwortung dauert nicht langer als 10
Minuten. Anonymitat und Berucksichtigung des Datenschutzes sind
gewahrleistet.

Mit Ihrer Teilnahme helfen Sie, die Elektronikbeschaffung in Deutschland
besser zu verstehen. Als Dankeschdn fur Ihre Teilnahme stellen wir Ihnen
gerne die Untersuchungsergebnisse zur Verfiigung.

Erreichbar ist die Umfrage unter folgender Internetadresse:
http://survey.2ask.de/292f2e80a669da76/survey.html

Mit freundlichen Grif3en

Eulalio Campelo
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B: Reminder

Erinnerung: ,e-Procurement Trends in Deutschland”

Sehr geehrte Damen und Herren,

vor wenigen Wochen hat die Universitat Karlsruhe die Studie ,e-Procurement
Trends in Deutschland“ begonnen. Dazu wurde ab Ende September ein
Fragebogen an 450 grol3e deutsche Unternehmen versendet.

Uber X Unternehmen haben mittlerweile an unserer Studie teilgenommen. Wir
mdochten Sie noch einmal um lhre Unterstlitzung fur die Studie bitten, da Ihre
Expertise wichtig ist, um die Elektronikbeschaffung in Deutschland besser zu
verstehen.

Die Beantwortung dauert nicht langer als 10 Minuten. Anonymitat und
Berlcksichtigung des Datenschutzes sind gewahrleistet. Als Dankeschon fur
Ihre Teilnahme stellen wir lhnen gerne die Untersuchungsergebnisse zur
Verfliigung.

Erreichbar ist die Umfrage unter folgender Internetadresse:
http://survey.2ask.de/292f2e80a669da76/survey.html

Mit freundlichen GrifRen

Eulalio Campelo
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C: The Survey Questionnaire

01. Wie hoch ist der jahrliche Umsatz Ihres Untmens?

Weniger als 40 Mio Euro
41-250 Mio Euro
251-1.000 Mio Euro
1.001-10.000 Mio Euro
Mehr als 10.000 Mio Euro

PaooTw

02. In welcher Branche ist Ihre Firma tétig?

Maschinenbau
Dienstleistung
Automobil

Elektronik

Pharma / Chemie
Technologie

Handel / Grofhandel
Sonstiges

S@moa0 oy

03. Welche Funktion haben Sie innerhalb der Firma?

Beschaffung / Supply Chain
Logistik
Geschéaftsprozessmanagement
IT

Finanz

Vertrieb

Sonstiges

@ oo0oTp

04. Hat Ihre Firma ein e-Procurement-Programmrfdirekte Guter?

Ja, seit mehr als 3 Jahren

Ja, seit 1 bis 3 Jahren

Ja, seit weniger als einem Jahr

Nein, aber geplant innerhalb von 12 Monaten
Nein, keine Plane

PaooTw
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05. Welches sind die Nutzen Ihres e-ProcuremengfBnom fur indirekte Waren?
1=trifft nicht zu — 5= trifft voll zu

Automatisierung des Beschaffungsprozesse

Reduzierung der Beschaffungskosten

Zentralisierung des e-Procurement-Prozesses

Verbesserung der Kostensichtbarkeit und Compliance

Schaffung von Freirdumen in Einkauf fir andere (stBategische) Aufgabe
Effizientere Zusammenarbeit mit Lieferanten

Erh6hung des durch Einkauf kontrolliertes Beschajvolumen

Sonstiges:

S@moo0oTy

06. Welches sind die Haupthindernisse in Ihremaedhement-Programm flr indirekte
Guter?

1=trifft nicht zu — 5= trifft voll zu
Fehlen von e-Business-Standards
Fehlende Akzeptanz bei internen Anwendern
Beschrankte System/IT-Funktionalitat
Widerstand und Unverstandnis der Lieferanten
Hoher Aufwand bei der Katalogverwaltung (und tesbhe
Lieferantenanbindung)
Mangelnde interne Unterstitzung fur komplexere \Wagneppen
Systemintegration / IT-Integration
. Sonstiges:

PO T®

SQ o

07. Welches sind nach lhrer Meinung die SchlUsktdfan fur ein erfolgreiches e-
Procurement-Programm im Bereich indirekte Giter?

1=trifft nicht zu — 5= trifft voll zu

Konsolidierung der Lieferanten

Bindelung der Einkaufstéatigkeiten

e-Procurement-Prozess- Reengineering / Standatdigie
Verbesserte  Kosten / Leistungsanalyse

Outsourcing von Lieferant-Anbindung, Katalog-Managat
Integration mit anderen Supply Chain Managementielogien
Einsatz von Supplier Networks

Sonstiges:

S@mPa0 Ty

08. Welche Systeme wendet Ihr Unternehmen an, erBelschaffungsprozesse fur
indirekte Materialien zu unterstiitzen? Kann Tabgeltht ausfillen, da dann das
System abbricht!

Geplant innerhallp
Heute von 24 Monaten

a. ERP
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e-Procurement System
e-Sourcing / Auktion System
E-Katalog System

EDI
Contrakt-Management-System
Lieferantenbewertungssystem

@~oooCT

09. Wie viel Prozent lhrer indirekten Materialere@@haffungsvolumen) werden
elektronisch eingekauft? Es fehlt die Frage nachvtiesse, d.h wie viel Prozent
Ihrer indirekten Materialien (Anzahl der Auftragegrden elektronisch eingekauft.

1-15%
16-30%
31-50%
51-75%
76-100%

®oo o

10. Wie viel Prozent Ihrer Dienstleistungen (Bes$ithrgsvolumen) werden
elektronisch eingekauft?

1-10%
11-25%
26-40%
41-50%

Mehr als 50%

®oo o

11. Wie viel Prozent Ihrer indirekten Materialigdngahl der Auftréage) werden
elektronisch eingekauft?

1-15%
16-30%
31-50%
51-75%
76-100%

®oo o

12. Setzt lhre Firma ,Spend Analysis” fir den iediten Einkauf ein? Wenn Ja, was
sind die Kriterien?

Ja
nein

Ausgaben nach:

a. Lieferant
b. Warengruppe
c. Einzelne Produkte
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d. Region
e. Produkte mit héchstem / niedrigstem Volumen (, RanfrPenner®)
f. Sonstiges:

13. Wie verhandeln Sie Vertradge mit lhren indirekigeferanten? Basierend auf:
(mehrfach

Einzelne Produkte

Gesamtsortiment

Warengruppe

Produkte mit hchstem Volumen — ,Top-Seller*
Sonstiges:

PaooTw

14. Wendet Ihre Firma andere Kriterien aul3er Rmejsim ihre indirekten Lieferanten
zu beurteilen / auszuwéahlen? Wenn Ja, welche?

Keine
Qualitat des Produktes/Dienstes
Lieferzeit / Liefertreue
Gesamtportfolio

Technologische Leistungsfahigkeit
Services

Ausflihrung

Sonstiges:

S@mPa0 Ty

15. Setz lhre Firma E-Katalog-Systeme ein?

Ja, seit mehr als 3 Jahren

Ja, seit 1 bis 3 Jahren

Ja, seit weniger als einem Jahr

Nein, aber geplant innerhalb von 12 Monaten
Nein, keine Plane

Paoow

16. Wie viele Lieferanten unterstitzt Ihr E-Katal®gstem derzeit?

Weniger als 50
51-100
101-250
251-500

Mehr als 500

®oo o

17. Wer erstellt Ihren Kataloginhalt und pflegt thn

Lieferant
Elektronische Kataloge, z.B. BMEcat
Punchout

Intern
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Einkauf
IT
Dienstleiter
Katalog- Dienstleister
e-Marketplace
Business process outsourcing Anbieter
Lieferantennetzwerk

18. In welchen System ist Ihre Katalog-LAsung intstf?

Heute Geplant
innerhalb von 24
Monaten
e-Procurement
ERP
SRM

Contract Management
Business Intelligence tool
e-Sourcing / Auktion
Supplier network
Sonstiges:

S@mPa0 Ty

19. Welche Produktgruppen sind in Ihrer Katalogtlrigsintegriert ?

Maschine Heute
Medientechnik
Werkzeug
Bautechnik
BlUromaterial
Dienstleistung
Energie
Elektrotechnik
Fahrzeugtechnik
Hauswirtschaft
Hilfsstoffe
Life Science

. Chemikalien
Marketing

Geplant
innerhalb von 24
Monaten

S3TARTTSQ@TO0o00Y

20. Was sind aus lhrer Sicht die entscheidendeteri@n fur die Leistungsfahigkeit
eines Katalog-Systems? Tabelle ist falsch angetrdne

A Heut
Einfache Anderungsubersicht eute Zukunft

Automatisierte Qualitatssicherung
c. Entscheidungsunterstitzung durch
Statistik + Reports

oo

220



Automatisierte Datenbereinigung
Lieferant Self-Service
Ausgereifte + Benutzerfreundliche Suche
Workflow mit Benachrichtigungen
Spend-Analysis Unterstitzung
Angebotseinholung auf Katalogbasis
Integration in e-Sourcing
Integration in Contract Management
Integration in Lieferantenportal

. Integration in ERP
Integration in Lagerhaltung
Sonstiges:

oS3 T AT o@D

21. Welches sind die Hauptvorteile einer E-Katdlégung von einem Spezialanbieter
(Spezialanbieter fur was) im Vergleich mit ande@énlichen Systemen?

Keine
Mehr Funktionalitaten

Skalierbarkeit

Spezialisierung auf E-Katalog-Kompetenz

Leistungsfahigkeit bei grof3en Volumina (Anzahl Hatg/ Produkte)
Kosten-Nutzen-Rechnung

Flexibilitat bei System-Anpassungen

Sonstiges:

S@mPa0 Ty

22. In welchen Sprachen erhalt Ihre Firma Kataloge?

Deutsch

Englisch

Franzdsisch

Spanisch

Italienisch

Chinesisch

Sonstiges / Gesamtanzahl:

@~ oo0 Ty

23. Welches Format wendet lhr Unternehmen an, wemiblektronischen Produkt-
Datenaustausch zu unterstitzen?

BMEcat
Datanorm
Edifact
Eigenes Format
XML-EDI
Sonstiges:

"0 Q0T

24. Welches Produkt-Klassifizierungssystem benlbtz Firma?
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~PQao0 Ty

EClass
UNSPSC
Etim
Proficlass
Eigene Klassifikation
Sonstiges:
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D: Association Analysis

] Association Effect
Riables
Value p-value* Cramer'sV p-value*
In which sector of the economy is your company? * e-Auction 23,130 0,026 0,382 0,017
In which sector of the economy is your company? * EDI 35,108 0,000 0,442 0,003

In which sector of the economy is your company? * How many
percent of your indirect material spending (i.e. purchase volume) is 35,030 0,031 0,356 0,020
currently supported electronically?

In which sector of the economy is your company? * How many
percent of your services spending (i.e. purchase volume) is 29,868 0,094 0,345 0,076
currently supported electronically?

In which sector of the economy is your company? * How many
percent of your services spending (i.e. purchase volume) is 24,586 0,028 0,290 0,014
currently supported electronically?

In which sector of the economy is your company? * How many
suppliers does your e-catalogue system currently support? 34,041 0,037 0,343 0,146
Crosstabulation

What is the annual revenue of your organization? * Supplier —

14,921 0,002 0,410 0,004
Punchout
What is the annual revenue of your organization? * Intern — 10,904 0,018 0.353 0,014
Purchase Department
Wha.t is the annual revenue of your organization? * e-Catalog 10,214 0,022 0.353 0,020
L

- ?* i —e-
Does your company deploy e-Catalogue systems? * Supplier — e 20,015 0,000 0473 0,000
Catalog
- ?* —

Does your company deploy e-Catalogue systems? * Intern 12,580 0,009 0,372 0,008
Purchase Department
What is the annual revenue of your organization? * e-Procurement 16,804 0,017 0,314 0,020
What is the annual revenue of your organization? * ERP 14,119 0,049 0,302 0,031
What is the annual revenue of your organization? * SRM 16,112 0,019 0,316 0,022
9* """"""""""""""""""""""""""""""""""""
Wha@ is the annual revenue of your organization? * Business 13.329 0,026 0.314 0,031
Intelligence Tool
What is the annual revenue of your organization? * e-Auction-Q19 14,627 0,033 0,313 0,021
e-Procurement System * e-ProcurementQ19 2852 0000 0409 0,000
e-Procurement System * ERP-Q19 8,730 0053 . 0212 0078
e-Procurement System *SRM-Q19 . 28448 0000 0,381 0,000
e-Auction-Q9* SRM-Q19 20,099 0000 0,333 ____ 0,000
e-Auction-Q9 * Contract Management 6,599 0059 0221 0045
e-Auction-Q9 *e-Auction Q19 ] 15522 0002 0,305 0,001
e-Catalog * e-Procurement T 39,520 0000 0,514 0,000
eCatalog *SRM ] 10782 0017 0,255 0019
D SRM 23,678 0000 0,351 0001
EDI * Contract Management 7,219 0,092 0,191 0,195



Contract Management System*SRM_ 9598 0,036 0,229 0046
Contract Management System * Contract Management 14,632 0,000 0,338 0,000
Contract Management System * Business Intelligence Tool 7,971 0,039 0,218 0,059
Contract Management System * e-Auction 7403 0099 0196 0,120
Contract Management System * Supplier network e 0037 0,235 0,029
Supplier Evaluation system * e-Procurement 8,301 0077 0,213 0078
Supplier Evaluation system * Business Intelligence Tool 7,851 0,032 0,235 0,029
Supplier Evaluation system *e-Auction 8685 0063 0205 0105
. . ;
What is the annual revenue of your organization? * Media 20,877 0,002 0.374 0,002
Technology
What is the annual revenue of your organization? * Tool 12,974 0,075 0,292 0,046
What is the annual revenue of your organization? * Office Products 17,165 0,010 0,363 0,003
What is the annual revenue of your organization? * Service 21,861 0,002 0,347 0,004
T e T
What is Fhe annual revenue of your organization? * Home 20,498 0,002 0.363 0,005
Economics
What is the annual revenue of your organization? * Marketing 17,500 0,013 0,327 0,011
In which sector of the economy is your company? * Construction 21632 0,028 0,400 0,010
TOON0l0Y e
Does your company deploy e-Catalogue systems? * Media 15.816 0,019 0.336 0,008
TOON0l0Y e
Does your company deploy e-Catalogue systems? * Tool 43,841 0,000 0,492 0,000
- 2 * T
Does your company deploy e-Catalogue systems? * Office 42,751 0,000 0,527 0,000
Products
- 2% i
Doe_s your company c_:leploy e-Catalogue systems? * Electric 27.803 0,000 0.393 0,001
engineering, automation
Does your company deploy e-Catalogue systems? * Automotive 14,525 0,028 0.280 0,065
TOON0l0Y e
Wh.a.t |s.the annual revenue of your organization? * workflow with 8.018 0,074 0.294 0,084
o CatOnS — T OdaY e
. . .
Wh_a_t |s_the annual revenue of your organization? * workflow with 10.176 0,025 0.310 0,058
notifications — Future
. . ;
What is the annual revenue of your organization? * Spend Analysis 10,402 0,022 0.341 0,023
Support — Future
What is the annual revenue of your organization? * Bid based on e- 9715 0,034 0.326 0,037
Catalog — Future
What is the annual revenue of your organization? * Integration with 13,335 0,006 0.384 0,006
e-AuCtion — Futre
What is the annual revenue of your organization? * Integration with 7565 0,077 0.330 0,055
Contract Management-Today T
. . - A
What is the annual revenue of your organization? * Integration with 16,528 0,001 0.427 0,001
Contract Management - Future
. : o Ri
In which sector of the economy is your company? * Bid based on 13,004 0,039 0.437 0,013
e-Catalog — Today
In which sector of the economy is your company? * Bid based on 11,437 0,099 0.364 0,093
e CaalOg — Pt e T
- 2 * Gj
Does your company deploy e-Catalogue systems? * Simple 11,216 0,020 0.346 0,024

modification Overview - Today



Does your company deploy e-Catalogue systems? * Simple

modification Overview - Future 14,623 0,002 0,457 0,001
- ?
Does your company deplo_y e Catalogge systems? * Automated 8.264 0,077 0.305 0,070
Data Cleansing e.g. Supplier self-service - Today
Does your company deploy e-Catalogue systems? * Sophisticated 12,652 0,009 0.375 0,009
+ user-friendly search - Today
Does your company deploy e-Catalogue systems? * Sophisticated 10,555 0,019 0.362 0,014
+ user-friendly search - Future
Do_e_s your company deploy e-Catalogue systems? * workflow with 15837 0,002 0.421 0,002
notifications — Today
Does your company deploy e-Catalogue systems? * Bid based on 10,337 0,021 0.354 0,020
e-Catalog — Today
D_oes your company deploy e-Catalogue systems? * Integration 9.210 0,037 0317 0,051
with Supplier portal — Today
What is the annual revenue of your organization? * Specialized e- 13,617 0,006 0.390 0,005
Catalogue sKills e
In Whlch septor of the economy is your company? * System 12,788 0,055 0.369 0,082
CustOmIzZatOn
Does your company deploy e-Catalogue systems? * Capability in 13.444 0,007 0.388 0,006
number of suppliers / e-catalogue enabled
- ?
Does your company deploy e-Catalogue systems? * System 9,527 0,040 0.327 0,042

Customization
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E: Summary Reliability Statistical analysis

Mean Minimum Maximum Range Maximum/ Minimum Variance N of Items
Item Means 3,438 2,346 4,346 2,000 1,852 0,296 31
Iltem Variances 1,053 0,382 1,926 1,545 5,048 0,173 31
Inter-ltem Correlations 0,114  -0,575 0,741 1,316 -1,289 0,070 31
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