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Abstract. This paper encompasses the specific problem of thamsforming
industry clusters in environments prepared to erdattual Organizations. This
kind of coalitions is known as Virtual Organizati@reeding Environments
(VBEs). In order to reach the envisaged objectiveet of guidelines for
implementing VBEs has been proposed and its cumestlts have been
presented here. These guidelines are strongly basedodeling frameworks.
This approach is being tested in a cluster of noaldd dies producers from
Brazil. In the future, it is intended to use thesedglines as a structured
approach to systematize the implementation of wog of VBE.
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1 Introduction

Recently, Brazilian Small and Medium size EntegsigSME) are increasingly
establishing alliances with local competitor in @rdo increase their national and
international competitiveness. The importance aitegic alliances has been pointed
out by many authors as a way to augment industdesipetitiveness [1]. Pursuing
the advantages brought by strategic alliances, 990’6 Brazilian industry clusters
started to create strategic alliances over the tepubased on a so-called local
productive arrangement concept. Despite of the fiiera this initiative, it has been
realized that this form of alliance is limited tacé some new business requirements,
as volatility of economics, commercial barrierspliil competition and innovation
needs. [2]. New forms of alliances have been régeanrisen to cope with these
requirements under the scope of the conceptuaizattalled Collaborative
Networked Organizations (CNO).

Considering the original goals of local productameangements, among the new
collaboration forms identified by Camarinha-Matasak [3], VBE has been seen as
its natural evolution. Virtual Organization BreegliEnvironments (VBES) can be



defined as a long-term alliance of organizationmeal at offering conditions to
support the rapid configuration of virtual organiaas (VO) to attend given business
opportunities [4]. Among many competitive advantggéBEs have the potential to
enhance collaboration and knowledge sharing amosmgbers, to decrease costs and
risks, to leave them more competitive acting jgirthd to reach new markets.

The establishment of a VBE is a very complex tasffarding the number of
technical and non-technical aspects to embracestigi VBEs have fundamentally
been created bwd-hoc approaches, which have created some obstaclethéar
proper scalability and configurability during théypical evolution [5] [6]. In the last
years, a relevant number of works have presente® salid theoretical models for
CNO formation, including VBE creation. An importaoontribution to answer this
guestion has been proposed by Romero et al. [#hisnwork it has been devised a
methodology to create VBEs based on a referengaefrark for modeling CNOs.
Although presenting more concrete sequence of rectio create VBEs, it is too
generic yet to be applied indeed. Therefore, iueg an additional effort when
trying to build VBEs using it. This additional effds mainly required to harmonize
the considerable discrepancy of preparedness anuBl§ members candidate.
Afsarmanesh et al. [4] state that candidate merhpegparedness is a crucial element
for the successful creation of VBEs. As can be séeis not sufficient to have
methodologies to implement VBE if these methoda@sgido not take into
consideration the VBE candidates’ preparednessthgoproblem is how to take into
account candidate’s preparedness when specifyirg WBE implementation
methodology?

In order to contribute to answer this questionsiassumed as hypothesis that a
more correct identification of candidates’ prepaest would speed-up the VBE
creation process and decrease launching costs, elis aw increase members’
confidence and their overall preparation. In théase, this paper presents a set of
guidelines to transform industry clusters in VBHsene the candidates’ preparedness
has the central hole in the specification of theEMBiplementation methodology. The
contributions of this work are been tested in aecstsidy performed in a cluster of
moulds and dies producers from Brazil.

In this paper, section 2 presents the guidelinepgeed to implement VBEs.
Section 3 describes the VBE model specified fordhse study. Section 4 depicts the
characteristics to assess VBE member candidatetioBé& shows the evaluation of
the VBE member candidates. Section 6 specifies WBE implementation
methodology. Finally, section 7 presents some emmi@hs and future work.

2 Guidelines for VBE Implementation

This section presents the set of guidelines folémenting VBES. This approach has
been developed based on previous modeling framewankd implementation
methodologies that will be presented in sectioflt® structure approach is composed
of the following steps presented in Figure 1:
1. VBE Model Specification This step aim at specifying a model to represent
every key-element to be considered for implemendngBE for a particular




cluster. This specification should be based onreefee frameworks, so that, a
complete reviewing of the state-of-the-art is need&his representation
provides a better understanding of all elementsolied in the VBE
implementation.

2. Assessment Characteristics Definitiofhis step defines the assessment
characteristics that are going to be used to chellster members’
preparedness. Based on the model previously specifhis step intends to
describe the relevant characteristics that shoeld¢dnsidered when assessing
actual organizations’ preparedness to be part ¥BE. These characteristics
should be classified according to some predefirerdpectives.

3. Preparedness analysikhis step aims at applying individual assessrireatder
to map the main weakness and strengths of eachieagi@n and thus to have a
more comprehensive and precise overview about tbbab organizations’
needs. This assessment can be performed usingaqmestes specified based
on assessment characteristics defined in stepsanthin propose is to provide
a more tuned plan to implement the methodologyHerVBE implementation.

4. Implementation Methodology Specification This step specifies the
methodology for implementing the VBE for the spcgroup of organizations.
This methodology identifies the activities, thedationships and the involved
actors involved in the VBE implementation. This hetology is specified
based on the organizations’ preparedness analysisid step 3.

Next sections detail these steps applied in a sas®y performed in a cluster of

moulds and dies producers called NuFerJ that eéakin Joinville — Brazil.
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Figure 1 — Steps for VBE Implementation
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3 VBE Model Specification

In order to better understand the whole set of attaristics involved in the
construction of a VBE it is necessary to model ¥BE using reference frameworks.
Several works have addressed the problem relatewtiel CNOs. A comprehensive
review of the state-of-the-art about such subjedoind in Baldo and Rabelo [8]. In
this work, the authors state that among the rewie®®& O modeling frameworks,
ARCON is the most appropriated one to model VBEsifalustry clusters. This
assumption is supported by the fact that ARCOM Reference Model for
Cdlaborative Networkg brings the possibility to model generic and adostr
representations for understanding the involved GN@&itities and the relationship
among them [9]. So, ARCON intends to be used abd#sis for deriving models for
any manifestations of CNOs. In very general terthis, is made applying three inter-
related perspectives: Life Cycle; Environment Chemastics; and Model Intents.

Having selected the framework used to model the V@Ea specific cluster, it is
necessary to collect significant data to model s$pecific VBE. For the NuFerJ
particular case, it has been used information ctdte mainly from the cluster itself
and from an educational institution that has penfedt some studies inside NuFerJ.
Concerning NuFerJ characterization, it can be $&ittNuFerJ Group of Moulds and
Dies Industries of Joinvilleis a cluster founded in 1993 that has about Sthibegs.
Several members are competitors with each other thanl main customers are
automobile and household appliance companies. Moaitl dies are very unique
parts that are produced only once and each onkeaofi Lises to be very complex to
manufacture. This kind of industry uses high-sp€8&C machines to transform large
blocks of steel in complex moulds [10]. Considerihg increasing and extreme hard
world-wide competition, NuFerJ is looking for ateshative model which allows its
members to better and more effectively prepare slebras for this new reality.

Taking into account ARCON modeling framework, a MtlFVBE Model has been
created. This model classifies every element nacgds design the NuFerJ VBE,
which in turn will guide the work towards its imphentation. Baldo and Rabelo [8]
presents the VBE model created for NuFerJ, conisigall the characteristics and
elements involved in the Endogenous and Exogen®G@N'’s subspaces [11].

4 Assessment Characteristics Definition

As mention before, to implement a VBE it is necegdast to know quite well the
cluster and its members in order to specify thelémgntation methodology. A way
to perform such recognition is doing an assessroérhe cluster members. This
assessment evaluates the cluster members’ prepasedn be part of a VBE.
Conceive assessment strategies, e.g. questionnaass of the information available
at the VBE model is to complex due to its broaderage. So, to overcome this
obstacle it is proposed to extract from the model televant characteristics and to
organize them into perspectives of assessment.eTébkhows the assessment
characteristics extracted from the NuFerJ VBE mated used to assess NuFerJ
members’ preparedness.



Table 1 — Perspectives and Characteristics for NuMembers’ Assessment
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5 Preparedness Analysis

The characteristics contained in the perspectivesgnted in section 4 can be used to
specify questions for evaluating how prepared atustry is to be part of a VBE.
Roughly, it can be said that each question is based characteristic presented in
Table 1. It means, each characteristic in Tablead een written as a question in
order to ask for each candidate if it presents &/iBE requirement. However, when
appropriated, some characteristics have been ceuhbimo a single question due to
their intrinsic correlation. Figure 2 presents aaraple of question.

1. Does the organization have a defined productionrptey process?
Clyes [ Excellent [0 Good [ Not good [IBad [INo
Comments:

Figure 2 — Example of question presented in thetipmnaire

The questionnaire conceived contains 45 questionded into five perspectives as
follows:

- Business Proces® questions;

- Organizational Structure: 4 questions;

- Resources (human and ICT) 14 questions;

- Organizational Culture: 13 questions;

- Market: 5 questions.

Each question has been conceived in a way to dstitha level of preparation of
an industry. This level is estimated through aescdlvalues on which the industries
should fit in one of them. This scale is composéthe following values; excellent
good not goodand_bad Besides that, each question has two check boxasining
yes and_novalues, respectively. These options are necessarisituations where a
guestion is not applied for a specific industrytbe industry does not have any
manifestation of such characteristic stated inginestion.

Having the questionnaire prepared it is time tortsthe interviews. The
guestionnaire has been applied to six industriedé participating in the NuFerJ
cluster. The choice of those six has been aided manager that knows pretty well
most of the industries and it has been chosen medize industries with high
organizational degree and small size industrieb lwitlv organizational degree.

The results obtained through the interviews havenb@st charted and afterwards
analyzed and finally graphically plotted. In orderchart the obtained data the scale
presented in the questionnaire has been convegetbllaws: “excellent” — 4;
“good” — 3; “not good"— 2; “bad” — 1; “no” — 0.

Figure 3 shows an overview about the industriesppredness. Considering the
business process perspective, in general ternmiadbetries are not much prepared, as
it can be seen in Figure 3 where the average lehed 2.28. It means that they do
not have a good systematization of daily perforntmeiness processes. This
interferes negatively to reach industries’ commarsibess processes definition.
Concerning the organizational structure the indesthave reached a better level of
preparation, getting an average of 2.63. This tdmd been obtained because most of
the industries are well-structured in departmerttysjzally separated, and their
employees have well-defined functions. This charstic is essential for industries



that want to be part of a VBE because it suppohisirtinter-organizational
communication. Regarding the human and ICT resauitcean be verified that the
industries utilize them in a moderated way, reaght39 as average. However,
assessing each industry separately it could bdiegrihat there is a considerable
difference among them, where some of them are hightomated while others are
poorly automated. This discrepancy impacts negdativethe VBE implementation
process because everyone needs to have a minifdld§es to collaborate.

2,63 M Business Process

Organizationz| Structure
M Resources (human ana 1CT)
B Organizationzl Culture

B Market

Figure 3 — Industries’ Preparedness for each Aealyerspective

Considering the organizational culture, it coulddieserved in Figure 3 that most
of the industries do not stimulate neither intermad external collaboration. This low
preparedness, with 2.15 of average, representsigigest problem to implement the
VBE for NuFerJ because to slight improve this pecsipe it is necessary a deep
change in institutional and organizational prinefland this takes a long time to
present results. About the market, this perspedia® reached the lowest average
among all the perspectives evaluated, which is.118Ws has been cased mainly
because the industries are not habituated to miabtegic planning. For instance,
several industries do not have budget planningdortigat one year. The industries
should improve this aspect before applying to @ika VBE.

6 Implementation Methodology Specification

The last step of cluster mapping is to design tB& \fmplementation methodology.
This methodology aims at identifying all the adie$, and their sequence of
execution, necessary to cope with the main aspaotieled in the VBE model. The
activities presented in the methodology are spatibased on the main issues stated
in the NuFerJ VBE model [8] (see section 3). Howgvke activities positioning
inside the methodology is guided by the preparesiagsessment done previously and
presented in section 5. The methodology specife8PMN: [12] identifies which
steps should be done within each VBE life cyclesehl@]. Next paragraphs detail the
proposed NuFerJ implementation methodology.

1 BPMN - Business Process Modeling Notatiamviv.bpmn.org



VBE Creation Foundatior): As showed in Figure 4, this phase defines th&eVB
mission and goals, its strategies in terms of ntarge political and economical
issues, and its operating rules and duties. The WB#&ally begins with strategic
members selected by a sort of commission. In NyRke3e strategic members have
been selected by means of a board composed of tiferl managers and some
invited industry managers. Business processes, itffféstructure and governance
structure definitions complete the list of actedi in this phase. Considering
industries’ market preparedness assessment doweepéf can be noted that the
definition of marketing and economical strategieshie bottleneck. Considering that
these two activities are performed in parallel wather activities, it is important to
put more attention and workforce in such activitresrder to do not delay the whole
methodology deployment. So, it would be suitablat@rct external marketing and
financial consulting considering that the clusteesl not present expertise about such
subjects inside it.

VBE Creation [nitiation & Recruiting: As can be seen in Figure 4, this phase is
concerned to recruiting the VBE members and the \éBfporting institutions (e.g.
educational and financial institutions). Considgrthe VBE members, the envisaged
competences should be firstly specified in ordemtate the right members. Every
candidate should be empowered with basis knowledg&éow to work in a VBE,
which includes the aspect of trust, governance, €mce a given industry is
considered prepared to become a member, its |G&sinficture is prepared. Having
all this prepared, the VBE can be launched. Basedthe organization culture
preparedness it can be identified that the estahksit of trust will take time. In fact,
this is one of the main barriers when people oitieatare collaborating. There are no
standard strategies to establish trust. ThereforuFerJ the strategy is to stimulate
the good relationship among the preselected stcategmbers, and through punctual
initiatives tries to aggregate more members intdligble and trustworthy group.

Marketing Strateqy Definition
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Business Process Definition

Strategic
Members
Recruiting

Political Strateqy Definition

Foundation

Definition Buties and Rules

Economical Strategy Definition

ICT-I Definition

VBE Creation

Strategic b Trust ICT-1 Setup and
ismoes Establishiment Run
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Atracticn and

Q= B 0
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accept frember midding
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Evaluation

Supporting
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Notify Institution

accept inptitution missing ifistitution

VBE Lauching

Figure 4 — NuFerJ Implementation Methodology — Goeaphase




VBE Operation (VBE management): Figure 5 shows tMBE management
comprises the activities related to deploy VBE bess processes and systems. In
NuFerJ the processes (and further systems) of Meshipeand ICT infrastructure
management should be introduced first. Profile @othpetence Management comes
after and includes the deployment of a systemdaster and maintain VBE members’
information. After that, a number of activities catart in parallel: Financial,
Marketing, Performance, Acquisition, Trust, VO inkence and Customer
Relationship management. Considering the resowssesament done previously, it
could be observed that NuFerJ members have a hftdgretice of ICT resource
utilization. It implies that some of the involveddustries need to allocate more
efforts to reach the same level of preparednessepted by the other members (such
preparedness is mandatory to deploy the aforemedisystems). This preparation
can imply to spend money to buy new technologidsatTis a critical issue when
talking about SME and it can make some of the ggghts to give up the process.
Besides that, acquisition management is critical MuFerJ because it has a
tremendous impact on the mould final cost, so it oepresent to win or lose the
business. Therefore, this is a concrete aspectenh@rking collaboratively (i.e.
buying together) can bring advantages.

VBE Operation (VO creation): Figure 5 shows that \¢@ation encompasses
activities devoted to initiate new VEs once newlalmbration opportunities are
identified. Typically, Opportunity Identification amagement is deployed first. This
seems natural as it is responsible for brokeringifass opportunities. Opportunity
Quotation management is the next one. Based ihubmess process assessment, this
is another critical task that must be paid attentiecause most of the quotation
employees do not know how to exactly quote a molitety used to do this either by
feeling or based on quotations done by other imdhsstin a round of quotation.
Following the methodology, the next step is to dgpkthe partners selection
management. For that, it is necessary first thdogepent of performance and trust
management. As already mentioned, trust is spgaalhplicated when talking about
collaboration. So, the deployment of trust managermpeocess and system will take
time mainly due to the fact that it will be hardresach a common agreement among
the involved industries about how this process khba constituted and handled. The
remaining activities are performed in sequence:t@oh Negotiation management
(among VO members, and between the VBE and theomes), VO Planning
management (to specify which partners will do wdrad when), VO Registration (to
prepare the VBE's repositories to store VO's infation for further inheritance), and
Launching management (to coordinate the VO starti@gnsidering this last set of
activities, contract negotiation management halset@arefully performed because it
includes not only technical, but also legal issu&s, as legislations and bylaws can
change rapidly, this process and system shouldlebéble to quickly attend and
assimilate such changes.

As can be seen in Figure 4 and Figure 5 the metbggdias a suitable number of
activities what implies that it would take long be entirely deployed. However,
meanwhile, some economical, legal or financialdazan change in the country, or
even in the world, and these things could affeet iormal VBE deployment. So,
these changes should be rapidly assimilated by riethodology during its
deployment process. Although not explicitly représd in the methodology, any



activity can be replaned or changed, even if thiplies replanning the remaining
activities. Moreover, if an activity impacts backdain the execution flow, this
feedback should be passed to the previous exeagtadties and, if necessary, these
affected activities should be replanned and execaggin.
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Figure 5 — NuFerJ Implementation Methodology — @fien phase

7 Conclusions

This paper presents a set of guidelines conceigelansform industry clusters in
VBEs. Its main contribution is to systematize thkoke process that concerns the
implementation of a VBE when the organizationspeviously arranged as a cluster.
It also presents the first results of this ongaiesearch that is being applied in a case
study for more than one year.

In this work it has been applied a top-down apphotx derive comprehensive
instances of VBEs based on CNOs reference modéis Jtandardized support
facilitates further VBE scalability and configurbilyi because the VBE model is
conceptually created considering most of the aspetated to a VBE, even if some
of these aspects are not been considered in a diegfe. The proposed set of
guidelines have been devised mainly to supportiegimplementation of VBEs from
the mould and die sector. But, its natural evohlutmto be extended and adapted to be
used as guideline to transform in VBE any kind laster.

In fact, the aim of this set of guidelines is tggart a better specification of the
VBE implementation methodology. However, the depient of this methodology
depends on the particularities and preparednesd t#vthe candidates to became
VBE members. This means that the methodology’ssstem present different levels



of complexity and take different times to be impéted. In a first estimation, it is
planned that the entire execution of the methodpleigh the creation of the first VO
would take almost three years to be concluded.

Due to its practical conceptualization, even basedeference frameworks, there
are no formal methods to evaluate the set of guidg| especially the methodology,
in order to assess its correctness and effectigefidss assessment will be gradually
done during its execution, not only in NuFerJ @usbut also in many other study
cases. So, only this real assessment can providebleu feedback to ensure the
guidelines correctness, or provide valuable infdromato fix and / or improve them.

Next steps of this work are mainly concerned toespér evaluation of the
methodology considering a larger number of NuFem¥snbers as well as applying
this set of guidelines in other clusters that wanbecome a VBE or even creating a
VBE from scratch (where its members do not beloogat previous established
cluster). This last initiative should be carefulgvaluated, because the set of
guidelines have not been structured to create ABB fscratch, and thus it could not
be prepared to perform such thing. However, itézation can be tested and some
adaptations may be proposed.
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