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I ntroduction

In recent years, a combination of economic, technological and market forces have forced companies
to take a look at and redefine their supply chain drategies. Among these forces are the globaization
of busness the proliferation of product variety, the growing complexity of supply chains and the
reduction in product life cycle. In order to remain competitive, some companies have tried to
improve the coordination and collaboration of dl the partners involved in the same supply chan.
This gpproach has been called “supply chain integration” (Hewitt, 1994; Christopher, 1998).

Information and Communication Technologies (ICT), and in paticular Internet, have played a
fundamenta role in helping companies reach the gods of "supply chan integration”. In fact,
Internet can redefine the way in which some back-end operations, such as product development,
procurement, production, warehouse management, fulfilment, pod-sales support and even
marketing, are managed. In each process, Internet can change the role and type of rdationships
between the various players, creating new vaue networks and devel oping new business modds.

The word “e-business’ can be used to describe the use of Internet to reach the goas of supply chain
integration. In this context, e-busness means the “planning and execution of front-end and back-
end operationsin the supply chain using Internet” (Kaakota and Robinson, 1999).

This work dudies the impact of Internet on company business, in particular on procurement and
fulfilment processes. The analyss is caried out by conddering and comparing four case studies
regarding four large Itdian companies. Even though, these companies core business is completely
different, ther e-business drategies prove to be quite Smilar. Following the case sudies, an
evolutionary mode for e-busness drategy is proposed. This modd shows how ICT can evolve
from being merdy a means of communication to being an ingrument which coordinaies company
processes.

Procurement and fulfilment processes and the Inter net

The supply chain, a teem now commonly used internationaly, encompasses every effort involved in
producing and delivering a find product or service, from the supplier of raw materids to the
consumer. Due to its wide scope, supply chan  management must address complex
interdependencies, such asthose in an “extended enterprise’.

Procurement and fulfilment are key processes in the supply chan and with the advent of Internet
those which have had to be redesgned and reorganized. The new forms of procurement and
fulfilment which teke advantage of ICT in order to digitize certain stages of these processes are
caled e-procurement and e-fulfilmert.

Procurement includes dl of the activities involved in acquiring goods or sarvices and managing
their flow from the supplier within the company which is purchasng the goods or sarvices to the
semi-finished products and support materids, such as computers and office supply products, which
the company uses (Hough and Ashley 1992; Zenz and Thompson 1994).

The concept of fulfilment evolved from a word which described the digribution for companies
which were involved in direct marketing and from a word which includes dl of the processes in the
customer-centric supply chain. Fulfilment therefore means managing the following gages (Quillin
and Duncan, 2000): Receiving the Order; Managing the Transaction; Warehouse Management;
Managing Transportation; Customer Response and Reverse Logigics Management (Fleischmann,
2001). E-fulfilment mekes it possble to stidfy customers who are demanding more and more in



terms of faster service, regardiess of geographicd location. This, in turn, requires grester efficiency
in the distribution process of the product (Ricker and Kaakota, 1999; Hintlian et d., 2001).

In order to better manage e-procurement and e-fulfilment and to make them more efficient, modds
geneadly cdled electronic marketplace or trade exchange marketplace can be used to implement
these processes. These models bring many different players together into one virtua environmernt,
making the cregtion of e-supply networks possble. By conddering the classification proposed by
Tapscott (2000) and by adapting it, three main categories of trade exchange marketplace can be
identified: Independent Trading Exchange (ITE); Private Trading Exchange (PTE); Collaborative
Community Exchange (CCE).

Independent Trading Exchange is a many-to-many mode which focuses on the physicad transaction
in the process between buyer and sdler. This modd tries to minimize the transaction cogs within a
specific indudtrid sector. It dlows members to have greater access to information, such as the price
of agiven product and the availability of aternative products.

Private Trading Exchange is a marketplace which is the property of a company or of an influentid
member in the supply chain. The players usng the PTE have very strong pre-existing cooperative
relaionships. It is a one-to-many mode and is directly managed by the leeder company. This
marketplace can be used by the leader company to improve collaboration, control the various
processes and improve efficiency, and thus reduce costs.

Trade Exchange Marketplace Type of Relationship Relationships Advantages
Independent Trading Exchange (ITE) | Market Many-to-Many | - Reduction in transaction costs.
Private Trading Exchange (PTE) Relationships defined by rules and contracts | One-to-Many - Greater control over the processes.

established by the leader company. - Improved efficiency.
Collaborative Community Exchange | Market and relationships defined by rulesand | Many-to-Many | - Reduction in transaction costs.
(CCE) contracts established by community members. | or One-to-Many| - Improved partnerships

Tablel: Characteristics of Trade Exchange M arketplaces

The Collaborative Community Exchange modd is a hybrid which atempts to combine into one
modd the benefits of a reduction in transaction costs, characterigic of an ITE, and the benefits
resulting from the strong partnerships, characterisic of an PTE. It is a verticd modd in the fidd it
operates in, attempting to get dl of the players in the supply chain of a particular product or service
involved in one marketplace. Belonging to a CCE dlows a company to meke drategic and
operationd plans with its partners with the god not of winning the battle between one company and
its compstitors, but rather of winning the battle between rivd communities, i.e. inter-supply chain
competition. The other added vaue of this modd is the posshility it offers of having better
knowledge of the indugtrial sector a company belongsto.

Resear ch Design

More than 70% of Itaian companies are presently developing or have dready developed projects
geared towards smplifying company processes by usng information networks and Internet in
particular.

The am of this dudy is to identify some of the varidbles which can influence the development of a
company getting involved in e-busness. In particular, the study focuses on how the procurement
and fulfillment processes are supported by information and communication technologies. By
andyzing four case dudies of Itdian companies belonging to different markets and manufacturing
sectors, the aspects which influence the complex relationships between the companies and the other
players in the supply chan are defined. The rdationship between these complexities and the e-
busness drategies used is then andyzed. Findly, an evolutionary modd which describes how e
business strategies develop over time is proposed.

Four leader companies were taken into condderation in this sudy: Aprilia, Carraro Group, Ducati
and Fscher Itdia The following table summarizes the main characterigics of the supply chain of
the companies studied.



Company Product Suppliers Customers
Aprilia Motorcycle I ndustry Many domestic suppliers. | Many multi-brand dealers.
Carraro Group Specialized Components for Vehicles | Many European suppliers. | Few large companies in the automotive industry.
Ducati Motorcycle Industry Many domestic suppliers. | Many single-brand dealers.
Fischer Italia Fixing Systems for Professionals Few suppliers. Many customers and retailers.

Table2: Case studies.

Case 1: Aprilia
The company. Aprilia is the second largest manufacturer of motorcycles and scooters in Europe and
offers a complete range of two-wheded vehicles.
Procurement. The god of Aprilids e-procurement projects is to involve the suppliers that the
company aready had a consolidated and trugting relationship with.
The basic problem related to ebusness is the organization that supports it. It is necessary to create
an organizationd and technologica competibility between the various companies involved, from
the suppliers to the cusomers. Keeping with this basc principle, Aprilia has an information
management system on the company server in order to have grester compatibility of the codes used
and to reduce the number and variety of interfaces used.
Fulfillment. Aprilia has about 300 deders, most of which sdll severd brands of vehicles. Aprilia Fes
offered its dedlers the opportunity to creste and manage a virtud warehouse. The deders access the
company’s server via Web and from there they can access the applications which are carried out
locally on that server (the applications, therefore, are centrdized).

Case 2: Carraro Group

The company. Carao is an industrid group which designs and manufacturers transmisson systems
and specid components for light commercid vehides and cars, agriculturd machinery, materids
handling equipment, congtruction equipment and indudtrid forklifts.

Procurement. Carraro designed and created an information network cdled the Carraro Private
Network (CPN) to link the company to its man suppliers. The god of the project, involving more
than 400 direct suppliers, is to automate some of the stages of the procurement process, thus
cresting an e-procurement model.

Thanks to the new web-based application, it is possble to reduce the lead time of the supply process
and increese the rdiability of the entire sysem Furthermore, by improving efficiency,
adminigtrative costs are reduced and the resources dedicated to procurement are optimized.

Fulfillment. The Carao Group has a smdl number of customers which ae mosly large,
internationdly-known vehidle manufecturers, such as Fiat and Ford. For this reason, the company
has not yet felt the need to have an efulfillment drategy. A possible further evolution of the sysem
could be the development of a virtua environment where dl of the players can cooperate by
digitdizing mog inter-company rdationships. This will only be possble when one sandard is
created for and adopted by dl of supply chainsin variousindustria sectors.

Case 3: Ducati

The Company. Ducdi is one of the leader manufacturers of high-performance motorcycles. In
addition to motorcycles, Ducati adso sdlls accessories and clothing world wide.

Procurement. Ducati gives its suppliers a platform which dlows them to be responsble for sending
the semi-finished products which will meke up the find product and which manages the
relationships with each sub-supplier. This reduces the number of suppliers, increases the number of
products each supplier provides and srengthens Ducati’s contractual power. Since the same
components are used for severa different motorcycles, the company can mantan high leves of
efficiency even with rdaively low volumes of sales.

Fulfillment. In the Business-to-Business sector Duceti set up an Extranet caled DesmoNet ™ in
order to have grester control over managing customer orders, to facilitate the exchange of
information between deders and the headquarters and to offer better customer service. The network
connects dl of the Ducati Stores to the headquarters. Duceati deders, which are located dl over the



world and mostly sdl only Ducati products, were dso involved in DesmoNet. The network makes it
possible to see in red time if a paticular spare pat or accessory is avalable in other stores
warehouses, which are geographicaly nearby, in order to satisfy customer requests in as little time
aspossihle.

Case 4: Fischer Italia

The company. Fischer Itdia is a divison of a multinaiona company, whose headquarters is in
Germany. The company’s most representetive product present on the market is the fixing system
invented by Arthur Fischer.

Procurement. The am of company’s e-business project is to make Internet the main instrument for
managing the transactions between the company and its suppliers, externd work centers, which
work with semi-finished products to produce the fina product, and customers.

Fischer's e-procurement project condsts in having crested an environment where the stages
pertaining to orders were automated. The god of this project is to subgtitute the use of traditiona
communication sysems used in al of the stages of negotiation between the buyer and supplier with
automated stages. In other words, the god is to diminate the use of telephone cdls and faxes, for
both confirmations and placing orders, in order to make everything as transparent as possible.

Fulfillment. As far as fulfillment is concerned, the EDI system continues to be the most important
communication ingrument with some customers, in particular for large stores.

The company receives about 60 thousand orders from customers per year. Many of them are sent
usng traditiond means of communication. The e-busness project ams to automate these fulfilment
procedures and involve smdl customer companies and sdes representatives as well. The future
prospects for development are geared towards Web-EDI solutions.

Case study analysis

This analyss will take into consideration the main factors that lead a company to adopt ebusiness
drategies, in particolar e-procurement and e-fulfillment.

Some of these factors depend on the type of rdationship exiding between a company and its
suppliers and customers. These factors can be seen as catdysts to e-business applications.

As far as the company-supplier relationship is concerned, the most sgnificant variables are: number
of suppliers; product complexity; design complexity and number of product codes for suppliers.

As the complexity of these factors increases, so does the complexity of the company-supplier
relaionships. This is then accompanied by a sgnificant number of information exchanges with the
players involved. Speed, integrity and security in information exchanges are the pre-requisites for
managing relationships with a sgnificant number of players.

The exact same vaiables proved to be rdevant for suppliers as waell, regarding the supplier-
company proceses. The complexity of reationships is therefore defined by: number of customers,
complexity of the product being sold; sdes contract with the customer (dngle-brand; multi-brand)
and number of product codes for customers. As was the case above, a Sgnificant number of
cusomers means that transactions involving many different products (product codes) must be
managed; this leads to the development of e-fulfillment Srategies.

These condderations can be used to create a ngpping which describes the present Stuation of each
of the companies study. The Stuations can then be compared.

The companies, dl leaders in their market sector, market very different finished products. Fischer
has a highly standardized and not very complex product, i.e. the fixing system, whereas Aprilig,
Cararo and Ducati supply very products which are very complex from both the desgn and
manufacturing points of view.

The supply chains used are very different. As far as procurement is concerned, in Aprilia, Carraro
and Ducati there are many suppliers, whereas Fischer only has a few. Carraro has few but large
customer companies, while Fischer has a lot of cusomers, made up of large companies, as wdl as
andl retales Aprilia works with multi-brand deders, while Ducati has mosly single-brand
dedersdl over the world.



The e-procurement systems developed of the leader companies alow suppliers to access a reserved
aea via Web. The man advantages are that the buying and sdling processes are smplified and
caried out in much less time. To improve the efficiency of the procurement process, in al the cases
relationships with suppliers have been digitdized, especidly in the order sage. The am of the e
procurement projects sudied is to diminate dl of the manud procedures involved in the order
process. The main problem has been the need to integrate the company’'s information system into
the company’s interna management system. Once full integration is achieved, orders placed via
Web can be automaicdly transferred to the internd information sysem which aso controls, for
example, the stock in the warehouse.

Neither Carraro’s nor Fischer's projects for managing customer reations via Internet are currently
up and running. On the other hand, Aprilids and Ducati’'s are and their e-fulfillment drategies are
quite dmilar. The latter two companies have crested an Extranet which links dl of the dores
directly to the company. In this case, the differences between the two companies deders can lead
to some problems. Since most of Aprilias deders are multi-brand dedlers, a deder may be hedtitant
to adopt one company’s information sysem which is not compatible with other motorcycle
companies systems. Ducati, on the other hand, runs its own Ducati Stores, which are sngle-brand
dedlers, s0 that adopting the company’ s platform is less complicated than in the previous case.

The advantages of an e-fulfillment project are better control of sdes, optimization of warehouse
stock and better understanding of market trends.

Ducati has a brand which leads the customer to identify hinvhersdf with the philosophy and
exclusve naure of the company, whereas Aprilia does not. This influences the gpproach to e
business.

The andyds shows that only some of the stages of the entire process have been digitdized in the
four cases dudied. Other characteristics which can influence the development of e-business are the
sze and contract power of the company. Large companies have the investments needed to develop
persondized gpplications which can be integraed into ther own management sysems.
Furthermore, the greater the contract power of the company, the eadier it is for the company to have
its suppliers adopt the new gpplications.

The companies considered here are dl large companies with sgnificant contract power. In fact, dl
of them have pushed ether their suppliers or customers to adopt their own persond information
sysem. Therefore, these companies have used the Private Trading Exchange moded. This choice
depends on the lack of trust these companies gppear to have in online auctions and marketplaces
and explains why they did not chose the ITE modd. Finaly, the companies did not adopt the CCE
model because the conditions needed to carry it out are ill lacking: there is no type of coordination
between these companies and others working in the same sector; there is no industry-wide standard
for internd management systems or for managing orders.

The following table shows the reationship between e-procurement and e-fulfillment draegies and
the complexity of a company’s relationships.

Complexity of relationshipswith suppliers
Low High
Complexity of relationships High e-fulfillment e-procurement and e-fulfillment
with Customers Low Traditional communication systems or EDI e-procurement

Table 3: Relationship between strategies and complexity of relationships.

When the complexity of rdationships with both suppliers and customers is low, companies continue
to use traditiond means of communication or hierarchica information networks, such as EDI. The
fewer players are involved in the supply chain, the lower the cogt is to coordinate these players.
When this is the case, it doesn't seem to be any red vdue in inveding in ICT. Companies which
manage ther own sdes network with sngle-brand dedlers are placed in this category as well since
they can be consdered to have a limited number of customers. In this case, the company can
impose its own standard and way of operating on al of its deders in the same way. Low complexity
of relaionships can dso be defined by few product codes in both supply and sdes In these



circumstances it is not necessary to invest in Internet ICT because of the smplicity of coordinating
and transferring product informeation.

The man advantages of applying e-busness draegies are fewer mistakes in data acquistion and
trandfer and greater rdiability; better coordination with suppliers, grester externd vishility of
company process, increase in the amount of information customers have access to (product
avalability, sdes forecasts, coordinated production and ddivery, product tracing); better control
over the bills of materids; less overstock; posshility of having more product information on line.

The fdllowing figure places the four companies sudied in a diagram to hep represent the
dmilaities and differences The aea in the lower left-hand corner, caled Traditional
Communication Tools in the evolutionary modd presented in the following paragraph, corresponds
to low complexity of relationships with both suppliers and customers with the consequent use of
traditiond communications sysems. The aea characterized by the combined application of e
procurement and e-fulfillment, in the upper right hand corner, is caled Integrated Enterprise in the
evolutionary mode. The arows in the diagram below represent the evolutionary path which takes
company dtrategies towards Integrated Enterprise.
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Figure 1: Case positioning and evolution.

Aprilia is characterized by many suppliers and many multi-brand customers. All production is done
using outsourcing. The product is complex and made up of thousands of codes. In fact, it is this
complexity which has led Apriliato adopt an integrated project of e-procurement and e-fulfillment.

Cararo has many suppliers and few customers. The Carraro Private Network ams at optimizing the
procurement dages, neglecting, for the moment, fulfillment, which is 4ill coordinated usng
traditional means of communication.

Since a pat of Ducati’s production is internd, it has a limited number of suppliers. Its deders are
modly sngle-brand dedlers and the company therefore has dgnificant control over the sdes
network. Therefore, at present the company has only set up an e-procurement process.

Fischer has many customers and few suppliers and its products are not very complex. The company
has dready set up an e-procurement project, even if the orders with the main suppliers are il
managed using an EDI. The company is sarting up a project which ams at coordinating sdes.

As can be seen in figure 1, al of the companies have set up projects aimed a developing integrated
e-procurement and e-fulfillment drategies The forecast is that these companies will be moving
more and more towards becoming Integrated Enterprises over the next few years. This evolution,
which darts from traditiond communication tools, follows diginct stages which are discussed in

the following paragraph.
An evolutionary model of e-businessimplementation

An andyss of the literature and case studies makes it possble to define a modd which can describe
the evolutionary path which takes place when Internet is adopted to more efficiently manage inter-
company relaiionships and processes. The modd involves two variables network integration and
technologicd integration.



Network integration is the sharing of resources and co-participation in a common environment
where the rdationships in a supply network ae coordinated using information networks.
Technological integration is a company’s &bility to have information sysems which can be used to
control many different company functions and which interact with each other either usng smilar
communication protocols or adopting intefaces to dlow different systems to communicate.
Technologicd integration is even more complete when different players in the supply network use
the same communication protocols or the same computer gpplications.

The mode presented here proposes four stages for the implementation of e-busness within an
exiging company: traditiond communication tools, Web-based communication tools, XML Web-
based platform, Integrated enterprise.

Traditional communication tools. In the fird dage, the information flow between the various
players in the same supply chan and the company in reference is managed udng traditiond
communication sysems. In this case, a company’s information sysems are mostly used to manage
internal processes rather than communicate externdly. However, a company may have its own
communication network, such as EDI. There are many limitations a this sage, such as the
implementation cod, the difficulty in interacting with other information sysems, the need for a
company’s partners to adopt the same technology, the need for particular skills, the lack of
flexibility which makes it difficult to bring in new patners and creates high switching cods for
those who wish to leave (high entry and exit barriers).

Traditiond communication systems ae very inefficient in that they do not meke it possble for
information to be transferred quickly with a low probability of error. Furthermore, if the company
uses a traditiona management sysem, al of the entry and exit orders must be put in the sysgem
manudly.

Web-based communication tools. During the second implementation dage, on the other hand,
Internet is used to communicate with suppliers as wel as with dl of the players involved in the
supply chain. In this case, an environment is created where the players can access and use various
savices via the Web. This solution does not integrate the Web environment with the company’s
internd  management system. Therefore, some of the interfacing activities between the different
information systems must be carried out manualy. Compared to the previous stage, the time needed
for the various players to communicate is reduced (faster information flow) and the accuracy of the
information trandferred increases, with a dgnificant reduction in the number of mistakes. Deders
and retallers can access a series of forms via Web which dlow them to place orders. In this case, the
codes are transferred correctly, avoiding the mistakes which occur when telephone and fax are used.
The network of reationships between the players becomes very flexible and there are no particular
entry or exit barriers. This solution is particularly appropriate for smal suppliers and retallers since
there are no sgnificant investments required with regards to technology or kills.
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Figure 2: Levesof implementation
XML Web-based platform. The third implementation stage involves more integration between a

company’s internd management system and the Web environment. At this sage an interface
between the two environments must be developed. Not dl of the companies in the supply chain can




cary out this type of implementation, rather, only medium- to large-Szed companies which have
sgnificant contract power with regards to their suppliers and customers can. In this case, the leader
company develops a software which alows the main suppliers and customers to see the Stuation of
the warehouse in rea time. Wheress in the previous stage, orders placed via Web were transferred
manudly to the company’s internd management system, in this dage they are automdicdly
converted from the Web channd and trandferred to the leader company’s management system.
Access to the system is directly controlled by the leader company; a the beginning, only the nain
partners have access. In this way, the manua activities are reduced, as is the lead-time, and dl of
the stages of procurement and fulfillment can be traced. The technology needed to make dl of this
possible is offered by XML applications.
The companies conddered in the two case studies presented in this paper belong to this stage of
implementetion.
Integrated enterprise. The fourth dage represents a probable evolution of information and
communicatiion sysems. In paticular, the information sysem being developed would have to bring
together different companies working in the same fidd into a sort of consortium. By usng Web
interfaces, a platform is created in which many suppliers and customers can collaborate to make
some processes more efficient.
The adoption of drategies to integrate the supply chain offer much more than just an improvement
in company efficiency. Some companies are discovering new ways of carying out busness and
new opportunities which were previoudy not possble. In fect, at this levd, dl of the logidicd
flows are redefined and there is a move towards the credtion of a “supply network” (Lee and
Whang, 2001). The players involved in these networks can create new products together, work
towards mass customisation and penetrate new markets and new customer segments.
New rules will come about as a result of the integration made possible by Internet. This integration
would not be complete without strong ties between the companies involved in the network. Success
would be based on the following rules

The channds of communication must be wel defined and managed according to norms and

regpongbilities which are clear and articulate.

There must be severd ways of measuring the performance of the entire supply chain.

Within the network, al of the playersinvolved must have ared sense of added vaue.
The companies conddered here are presently usng XML Web-based platforms. However, the
specific need to integrate more and more al of the players in the supply chain was expressed during
the interviews.

Conclusions

Even if the companies studied are geared towards different markets, the drategies they have used
are quite Smilar. In particular, they have adopted the XML Web-based platforms modd.

As far as e-procurement is concerned, the players involved are suppliers that the companies dready
have a gable and trusting relationship with. Furthermore, they are suppliers the companies ded with
quite frequently. As far as the technologica aspect is concerned, the companies created platforms at
the beginning of the supply chain which alow suppliers to take part in a private environment where
they can access the companies production plans. This way each supplier can manage its own
virtual warehouse and plan its own production from a distance without having to invest in software
sysemsto carry out in-house management.

Further studies will have to carried out to better understand the evolution process involved in
implementing e-procurement and e-fulfillment projects in companies. In particular, it is important to
understand if there is an evolutionay path which ams a integrating the procurement and
didribution stages into one single virtua environment.

It would be interesting to study which stages of the procurement and distribution processes are
made digitd, if this takes place in the same way for the two processes and if this can be gpplied to
different industrial sectors. Furthermore, it is necessary to evduate if the evolutionary path changes



according to the product which is being commercidized and what effects this may have on the
entire process. The "supply network” will be the fiedd of research of further studies. In this dudies,
it will be andlized the importance of standard in the supply chain cooperation.



