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Chapter 4
Organization Aspect

Paul Grefen and Nikolay Mehandjiev

Following the BOAT framework discussed in Chapter 1, this chapter describes the
organization aspect of the CrossWork approach. It shows how the business require-
ments identified in the previous chapter can be fulfilled by dynamic organization
structures and business processes in Networks of Automotive Excellence (NoAE).
It explains why business processes require explicit attention, i.e. why business pro-
cess engineering is the pivotal point around which modern business management
rotates. Next, based on the observations in Chapter 3, the chapter zooms in on
processes for the formation of instant virtual enterprises and for their enactment
(execution).

4.1 Explicit Business Process Management

To make an IVE work, explicit business process management is required across the
boundaries of the members of that IVE. As the IVE is distributed across multiple
autonomous parties, visibility of process definitions (work structure) and process
status (work progress) is important. As other parties in the IVE are doing work
which enables your own processes to start, and since the final deliverable is time-
critical, you cannot afford to start late. Visibility also delivers trust and allows
companies to choose new partners. Based on inter-organizational process visibil-
ity, we require explicit enactment of the IVE processes. Explicit enactment makes
sure deadlines are met or exceptions are raised and relevant parties are notified. The
way visibility and enactment are organized is defined in contracts, which provide
the formal business relation between IVE partners. Contracts make the performance
and quality promises of your partners explicit, as well as the penalty they promise
to pay if these are not met. We therefore have the following features of explicit
business process management:
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• Contracts: as a basis for shared understanding and agreement to cooperate;
• Enactment: a powerful tool for coordinating work;
• Visibility: in support for decision making and participation.

Contracts provide a basis of explicit business process management as they can
define not only what is exchanged between business partners, but also how this
exchange is organized, i.e. what processes are to be enacted. To achieve this, con-
tracts can contain explicit references to process models or the process models
themselves. The use of electronic contracts can keep the costs of contracting low –
both in terms of money and time [2, 8]. Contracts containing process models have,
for example, been used in the CrossFlow project [7], where electronic contracts
define process-oriented, dynamic service outsourcing relationships between organi-
zations. Cases elaborated in this project are the outsourcing of logistic processes in
a telecom setting and damage assessment processes in an insurance setting. In both
cases, explicit contracts are the basis for creating the outsourcing relationship with
minimal delay and costs. This contracting approach has been further elaborated in
the 4 W framework, which distinguishes the What, Who, Where and hoW aspects
of electronic contracts [1, 2].

Enactment of processes is used as an instrument of coordinating work under
a distributed organizational structure with delegated control. Explicit enactment
of business processes allows the synchronization of distributed activities and has
the potential of speeding up processes and decreasing the coordination overhead
of a virtual enterprise. In one example, a bank reduced the time necessary to add
a new merchant to its own label credit card system from weeks to a day [3]. In
the CrossFlow logistics and insurance cases [7], automated enactment of processes
across the boundaries of the organizations in the outsourcing relationship leads to
a high level of efficiency in operations management. On the one hand, this enables
fast completion of inter-organizational processes. On the other hand, this allows the
handling of a large number of concurrent processes and thereby the establishment
of many outsourcing relationships, each optimized to the context at hand.

Visibility of processes and their status provides a powerful instrument for busi-
nesses to explicitly collaborate in a tightly linked (i.e. process-oriented) fashion.
It also allows them to assert and monitor their compliance to the plethora of
process-based standards, for example the European Union’s Markets in Financial
Instruments Directive (MiFID) in the financial industry. In the health service sec-
tor, for example, the UK Government targets demand that no more than 18 weeks
elapse between first referral and the start of treatment. University College London
Hospitals installed an explicit process-based monitoring system to alert decision
makers of any cases which break this rule [3]. Clearly, in an inter-organizational set-
ting, the visibility of processes to the outside world must be chosen with care, such
that no sensitive information is disclosed and no unnecessary information (noise) is
provided. The use of well-defined process views [5] is a way to achieve this.

The Instant Virtual Enterprise requires visibility, monitoring and control of
business processes across organizational boundaries.
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4.2 Formation of Virtual Enterprises

The process of forming a VE follows a set of steps, which have different for-
mulations in different studies. A good reference list of the steps is formulated in
Deliverable 23.1 of the Ecolead project [6], a European research project looking
specifically at the topic of forming VEs:

1. Collaboration Opportunity Identification
2. Draft VE Planning
3. Partner search and selection
4. VE Composition and Negotiation
5. Detailed VE Planning
6. Contracting
7. VE Set up

Step 1 is equivalent to the “Identification” stage of our model presented in Fig. 2.2,
whilst the other six steps are equivalent to the “Formation” stage of our model.

To provide software support for these processes, we need to analyse the activities
in each step and identify core concepts, which would then serve as cornerstones for
our information structures underpinning automated search and composition mecha-
nisms. Two core concepts are that of team and role, which are intrinsically linked to
the concepts of goal and actor. Steps 1–3 from the list above construct a VE from a
goal, by producing an ideal team comprising a set of abstract roles, and then filling
these abstract roles with appropriate actors. Once the concrete actors are recruited
for each role, a process of detailed negotiation of cooperation processes and mech-
anisms can commence, which will produce contract-governed cross-organizational
network.

Figure 3.5 in the previous chapter provides a high-level view of a VE as a net-
work of roles connected by contracts. This idea is extended in Fig. 4.1 to show the
association of actors with roles, and the fact that this association brings into the
frame a set of concepts associated with an actor as an independent (autonomous)
entity. Indeed, an actor will have a set of aims, which would contain both aims asso-
ciated with their participation in the VE and aims which may be in conflict with
this participation. An interesting example is the appearance of “co-opetition” as a
business practice, where competitors join forces in development or even production.
For example, VW and Ford designed jointly their MPV platform, which was then
produced and marketed as VW Sharan, Ford Galaxy and Seat Alhambra. Recently,
Ford and Fiat will share a factory in Tychy, Poland, where the new Ka and the Fiat’s
500 model will both be made [9]. In an example outside automotive production,
Heineken and Diageo have jointly developed a brewery in Africa to manufacture
their competing brands Heineken and Amstel.

The role in a VE will be consonant with the aims of a particular actor playing
this role. Roles can be divided into two basic role types: supplier and coordi-
nator. The qualifications required for playing the role will be matched to the
actor’s capabilities, which will in turn be determined by their internal processes
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Fig. 4.1 Appointing actors to fulfil roles in the IVE

and their organizational structures. The actors will also have internal software sys-
tems supporting their operations, and effective integration of business processes
should include integration of information and eventually integration of the support-
ing software systems. The creation of a VE is thus closely related with issues of
interoperability at the following levels [4]:

• Goal Level: alignment of goals organizations have in relation to the VE;
• Process Level: alignment of internal processes and their coordination through an

inter-organizational process, supported by workflow coordination;
• Semantic Level: alignment of concepts and terminology across organizations;
• System Level: alignment of software systems of partners to accommodate inter-

operation between them.

Having seen the core concepts and their relationships, a closer look is warranted
into the processes involved in the formation of the team. Fig. 2.3 has illustrated the
decomposition of the formation process into five core steps: maintain a community,
compose a team, integrate processes, link infrastructure and activate IVE. Of these,
we focus on the second and third step, which are expanded in Figs. 4.2 and 4.3.

The process of composing a team, shown in Fig. 4.2, contains five steps: Analyse
Opportunity, Consider General IVE rules, Create an Abstract IVE, Match Members
to Requirements and Evaluate Choices. Analyse opportunity provides a set of
goals and aims which should be fulfilled by the roles and their relationships. After
considering general rules for forming an IVE, such as guarantees of governance
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and accountability, we can proceed to create an abstract IVE, comprising roles and
contracts linking these roles in the context of a set of aims. We can then proceed
to match candidate members’ capabilities to the skills required by each role. The
interdependencies between possible allocations of actors to roles would constrain
the space of possibilities, and alternative assignments will be evaluated in the fifth
step. Figure 4.3 shows details of integrating processes, which comprise the steps
of linking existing processes, analysing the resultant process model, considering
alternatives, resolving any conflicts and validating the results.

Starting from the requirement for product-driven team structure and dynamic
selection of partners described in Chapter 3, we have designed a mechanism
and process, which allows these requirements to be fulfilled by a software
system in an effective and efficient manner.
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4.3 Enactment of Virtual Enterprises

While the previous section explained how VEs can be formed, this still leaves open
the question of how the VE should be organized in its operation. In particular, the
partners have to agree on a way of collaborating in order to act in a coherent and
consistent way as a virtual enterprise.

For CrossWork, we have distinguished two basic roles in the operation of a VE.
First, there are the supplying partners, which can be considered as the organiza-
tions that really do the work. Typically, these are SMEs that are not large enough
themselves to deliver on their own a complete product to a client. Second, there
is a coordinator, which is the organization responsible for the work undertaken.
The coordinator merely coordinates and does not do anything itself. Note that this
does not exclude that a supplying partner acts as coordinator. In that case, the part-
ner simply plays two roles: one of supplying partner and one of coordinator. The
coordinator is typically the main contractor of the VE, as is the party with whom
the customer agreed upon the contract for delivering a product or service. The
coordinator, then, is also the interface to the VE for the customer.

Having defined these basic roles, an organizational communication structure
needs to be agreed upon that defines how the business processes of the involved
partners are synchronized. At the organizational level, we have the local business
processes of the involved partners, which are synchronized by means of a global
business process (for the enactment of which the coordinator is responsible). We
see a simplified example in Fig. 4.4. Here we see a market of seven possible part-
ners, of which four have been organized into an instant virtual enterprise. Although
the coordinator is responsible for the global workflow, the partners are in principle
connected in a peer-to-peer (P2P) fashion.

Fig. 4.4 Example of an
instant virtual enterprise
in a market

Note that this does not mean that a P2P technical implementation is indeed
required. As explained in the next chapters, the organizational P2P model of
CrossWork is supported by a technical architecture with a hub-and-spoke topology.
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The organizational model is thus independent from the technical implementation.
There are, however, several requirements that are important for the IT solutions:

• Cost: Typically, SMEs have already invested great sums of money in IT infras-
tructure, which supports them in doing their own local business processes in an
efficient way. Given these sunken costs, it is not realistic to expect that orga-
nizations will switch to an IT infrastructure that is solely dedicated to B2B
collaboration. Also, huge IT investments for a single collaboration are too risky.
These considerations lead to the requirement that the IT solution for collaborating
with other partner organizations should be of low cost.

• Time: VEs are typically short-lived, existing for a single product or single service
only. Given this short time span, it is vital that the IT infrastructure supports the
operation of a virtual enterprise in a timely way.

• Flexibility: VEs operate in dynamic environments, which are fluid and suscepti-
ble to change. Consequently, partners can be replaced with other partners, new
partners can join. Such changing organizational structures need to be supported
by the IT system.

• Privacy: Each partner should be able to shield its internal private details from
its co-workers. This way, partners can keep their business secrets to themselves
while collaborating with other organizations.

• Trust: A VE cannot always be formed with partner organizations that know each
other. Some partners can be new to each other. A critical issue then is how well
the partners trust each other. Trust can be managed in various ways. For example,
organizations can be member of a cluster organization that guarantees the trust
level. Or there can be dedicated trust agents that can inform parties about the past
performance of organizations.

The above observations have a number of implications for the architecture that is
discussed in Chapter 5:

• Monitoring: Each partner should inform the VE, so that its partners and the coor-
dinator are aware of the progress made. This way, the global process enactment
can be optimized and adapted to changes.

• Control: Each partner should allow the VE coordinator to partially control its
process.

• Legacy: The enactment of a VE should use existing legacy systems of partners as
much as possible.

To support SMEs in collaborating with each other in an IVE, a formed IVE
needs to be enacted in a fast, cheap and flexible way by means of automated
support.



46 P. Grefen and N. Mehandjiev

4.4 Processes and Structures in IVEs

In this chapter, we have discussed the organizational aspect of the CrossWork
approach. We have seen that formation and enactment of IVEs are the two main
overall subprocesses in this approach. The formation subprocess consists of a num-
ber of steps that lead to the definition of an IVE. We have also seen that these
processes and their underlying organizational structures are of substantial complex-
ity and have many aspects that we need to deal with. One of the main ingredients
of an IVE is the specification of its global process, which synchronizes the opera-
tion of the participating members. This implies that both formation and enactment
of IVEs call for an explicitly process-oriented approach. The information struc-
tures that the processes work on contain knowledge about formation and operation
of an IVE. This implies that these structures need to be paid explicit attention to
also. Concluding, one can say that the CrossWork approach is process-oriented with
explicit information (knowledge) structure support.

The processes and structures discussed in this chapter are the basis for the design
of the automated system that supports the CrossWork approach. This system needs
to be explicitly process-oriented, needs to have information structure support, needs
to support both formation and enactment of IVEs, and must comply with all the
additional requirements discussed in this chapter (like interoperability of legacy sys-
tems). Consequently, the system will have considerable complexity too. The design
of the system is elaborated as the architecture of the CrossWork system (which cov-
ers the A aspect in the BOAT framework discussed in Chapter 1). This design is
discussed in the next chapter, where we will see how a top-down design is used to
obtain a modular architecture reflecting the requirements from this chapter.

The new ways of doing business described in the previous chapter require
novel organizational structures and processes to implement both business for-
mation and drive business operation. This calls for explicit business process
management, product-driven role-based team design and dynamic selection
of partners when forming VE.
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