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Abstract. During the last decade, in manufacturing and service industries, col-
laboration among small and medium enterprises (SMEs) has focused on compe-
tencies and resources sharing as an approach to both create new competitive 
environments, as well as to achieve agility to rapidly respond to new market 
demands. Also, with the increasing level of customization of products and ser-
vices required by customers, the notion of co-creation of products and business 
services leads to an increase of collaboration with customers and local suppli-
ers. In this context, this paper presents an approach based on a negotiation sup-
port environment that structures the design of new business services under a 
collaborative perspective. The adopted protocol to facilitate interaction among 
the multi-users in the negotiation dialog is described. 
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1 Introduction 

Due to market unpredictability and new requirements, companies and organizations 
need to adapt themselves to maintain competitiveness. One option is to move from the 
“traditional enterprise” concept to a new business paradigm where enterprises can 
strategically access to each other’s markets by joining competences and sharing skills 
and costs, resulting in a new collaboration structure of enterprises. The collaborative 
network concept is increasingly adopted to support organizations and companies in 
this change of paradigm, as it can provide agility and survival mechanisms that facili-
tate companies to survive to market turbulences [1]. Nevertheless, there are some 
obstacles, for example: how to find or choose the right partners; lack of common or 
standard formats for basic profile of organizations; how to define and reach agree-
ments for roles and responsibilities of each partner and of course how to predict asso-
ciated collaboration risks. 

Another important aspect that requires attention is the increasing demand from cus-
tomers for highly customized products. Therefore, one tendency for manufacturers is 
to associate business services to the products they offer [1]. From a collaborative 
perspective, these services are designed and created by multiple stakeholders to meet 
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the individual customer’s needs and/or requirements. This also brings the need to 
follow some service design methodology, which typically is a non-structured ap-
proach. In this context, the European research project GloNet was carried out with the 
aim to design, develop and deploy an environment to facilitate networks of SMEs to 
collaborate and achieve highly customized service-enhanced products [2]. The inte-
raction with the customer and local suppliers is fundamental and leads to the notion of 
co-creation of products and business services. For the formation of such networks, 
one important requirement is the existence of an established negotiation process to 
improve the generation of agreements that facilitate collaboration and lead to the go-
verning rules and principles of the consortium during its operation phase [3]. 

Considering this background context [4] that supports and fosters the creation of 
dynamic virtual organizations (VOs), the research question addressed by this work is: 

 

How can an electronic negotiation support environment increase the agility in the 
process of successfully creating dynamic virtual organizations? 

 

An important motivation for this work is that by contextualizing the design of a 
new business service in a collaborative environment, it can also use the same negotia-
tion support environment mechanisms to reach agreements, as the ones that are used 
for the VO creation process [5, 6, 7]. 

2 Relationship to Cloud-Based Solutions 

Cloud computing provides its users with different levels of solutions in the form of 
services: infrastructure, platform, and software as a service. Depending on the user 
requirements, it provides services based on a distributed and parallel processing, im-
proving reliability, storage capacity, and service efficiency [8] when compared to 
traditional solutions. In the existing market volatility, it is crucial for companies to 
guarantee that their applications and services are always accessible. So, through a 
cloud-based solution companies can, in principle, reduce their costs [8, 9], as they 
don’t have to keep complex private infrastructures. 

While in the manufacturing and services industry the trend is to move towards a 
global networked economy, cloud-based solutions potentiate collaboration platforms 
to support the establishment and operation of the involved enterprise networks [10]. 
Considering the co-design of new business services where different and diverse 
stakeholders intervene in the process to achieve new business services design, the 
cloud-based solutions appear with relevance once they can facilitate the development 
of new collaborative processes [10]. This work is developed in such context and 
builds on top of a cloud-based collaboration platform [11]. 

3 Context and Related Areas 

To contextualize the negotiation support for service co-design and related negotiation 
protocol, this section gives a brief overview of the literature. 
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Business Services and Composite Business Services. A business service refers to an 
organized set of added value activities from a business perspective [12], considering 
issues such as the delivery conditions, service level agreements, period, availability, 
etc. [1]. It corresponds to the service provided to the customer, and can be imple-
mented by manual services and/or software services whose flow can be modeled 
through business processes. Also, business services provided to the customer can be 
composed of several atomic business services [10]. In such situation, service provid-
ers of each business services can together form a virtual organization to deliver the 
composite business through a new entity that is the service integrator (that acts as the 
service provider of the composite business service) [13]. 
 
GloNet co-Creation Network. One of the GloNet project assumptions is that if net-
works of SMEs are supported by an environment that facilitate collaboration, then 
they can achieve highly customized service-enhanced products [2]. Here the notion of 
co-creation networks appears as a concept that is based on collaboration between 
manufacturers, customers, and members of customers’ community [1]. These net-
works aim to co-design and co-innovate value-added services for products when new 
promising business ideas emerge [14]. Also, an analysis of the IT implementation 
requirements of those business applications can be performed [15]. 
 

Service Design. This is an interdisciplinary area that emerged as a contribution to a 
changing context from the growing economy of the services sector and the traditional 
culture of design [16]. Service design integrates relevant stakeholders in the design of 
services through some methodological approach [17]. Service design aims at design-
ing user-oriented services making them useful, effective and different from existing 
ones. It potentiates co-creation between the different users of a service, and the pro-
viders [18]. In the different service design activities, especially in co-creation, not all 
stakeholders need to be involved at the same time; they can be involved just in the 
specific moments or situation in which they take part [19], which applies to the co-
creation and co-design case of GloNet. There are a number of methods and tools for 
service design that have been emerging [20], some of which can be found in 
http://www.servicedesigntools.org/. 
 

Negotiation Protocols. In negotiation processes it is fundamental that a protocol is 
defined so that an agreement can be achieved. The negotiation process includes sever-
al interactions that are based on the exchanging of some arguments and opinions on 
the form of dialogues [21]. The dialogues that take place can include some form of 
argumentation in favor or against certain statements [22]. Depending on the context, 
the arguments used can be constructed from a knowledge base in an argumentative 
system [23], or from a rule-based system [22]. Typically protocols for negotiation 
based on argumentation can be found in agent systems where agents have a certain 
level of intelligence and at some point have to make their options and create some 
arguments [24,25]. In these cases, although there are already some agent communica-
tion languages such as ACL, KQML, etc., that try to cope with some of the require-
ments for negotiation [26], there are still open issues, namely the existence of some 
limitations in multilateral negotiation when compared to one-to-one bilateral negotia-
tions [25]. 
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4 Research Contribution and Innovation  

According to the different natures of collaborative networks, namely virtual organiza-
tions (VOs), the formation process of new VOs for collaboration can be diverse. Nev-
ertheless, as illustrated in Fig. 1, typically, involved processes include some common 
steps, that go from the new business or collaboration opportunity (BO/CO) discovery, 
to the formation of the new consortium to rapidly respond to it [5]. Although the se-
lection of the adequate partners to form the consortium is of extreme relevance, the 
consensus that is reached among them is of no less importance once it can serve as the 
basis for the operating principles of the VO. Therefore, if the process of reaching and 
negotiating agreements among participants can be supported by an ICT environment, 
then the entire process of VO formation and negotiation can become smoother [5,6,7]. 
When designing a new business service (BS), a team of interested stakeholders al-
ready exist (acting like a VO) with the aim of reaching agreements on the design re-
quirements of the new BS. 
 

 

Fig. 1. VO formation process 

In line with the previous assumptions and with the research question mentioned in 
section 1, the hypothesis that supports the current research work is: 

The process of creating dynamic virtual organizations can become more agile if an 
appropriate electronic negotiation wizard environment is established with the neces-
sary soft modeling characteristics to structure and conduct the entire negotiation 
process, making it traceable, reducing the collaboration risks, and managing the 
participants' expectations. Moreover, the negotiation environment should be custo-
mizable according to different collaboration levels, either in terms of commitment or 
in terms of duration. 

Therefore, a negotiation support environment is also expected to facilitate and 
boost the participation in business service design allowing its participants to collabo-
rate in a co-creation environment, reducing the potential collaboration risks, and sup-
porting different levels of collaboration. Given so, the main mechanisms for the nego-
tiation support environment are, on one hand, to support negotiation for the classical 
VO formation that includes: negotiation towards the selected partners; negotiation 
details with partners; and negotiation with the customer; and on the other hand, to 
support negotiation in co-design and co-innovation. 
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Service Design Methodology. To design new business services, a service design 
methodology has been adopted [7]. This methodology identifies and defines the 
needed services and their interactions with the customer, and their nature. The metho-
dology is summarized in Table 1. 

Table 1. Service Design Methodology in co-creation teams 

Service Design steps Description 

Identify  needed  service 
Brainstorming exercise involving an analysis of the needs and 
characteristics of the customer. 

Design touchpoints dia-
gram 

To identify user interaction points with the service. 

Design blueprint diagram 

To describe the nature and the characteristics of the service 
interaction to verify, implement and maintain it. It includes: 
temporal order, timings, and line of visibility (denoting what 
the customer sees and back-office). 

Storyboard / storytelling 
Representation of use cases, through a series of drawings or 
textual description put together in a narrative sequence, which 
illustrates a sequence of events such as a customer journey. 

Service prototyping 
Involving the selection, assembly and integration of the vari-
ous service components (atomic services). 

 

For the current research work, the aim is to use this service design methodology 
and adapt it to a philosophy of co-design where new business services can be de-
signed in a collaborative environment involving multiple stakeholders and the cus-
tomer. 

Although a number of methods and tools are available for some aspects of services 
design [20], most of them are based on simple manual methods. Therefore the pro-
posed environment supports the collaborative process of the different stakeholders in 
some steps of the adopted methodology.  
 

Service Co-design Negotiation Support System. Being the service co-design nego-
tiation support system (CoDeN), intended to provide a collaborative environment for 
the design of new business services where the various involved participants can reach 
agreements on what needs to be decided, for the developed system it is assumed that 
the needed service is already identified and the relevant stakeholders (participants in 
the negotiation process) are previously defined. The negotiation process is guided by 
defined templates that follow the described service design methodology for the design 
of touchpoints and blueprint diagram, also addressing the identification of the busi-
ness service related stakeholders mapping.  

Besides the important roles of customer and involved participants (co-creation 
team), also, to conduct the entire negotiation process, the role of co-creation team 
mediator is introduced (acting like the classical VO Planner). Therefore, to properly 
model the core processes involved in co-design, the main actors with the correspon-
dent roles are identified in Table 2 and the correspondent dependencies between them 
are illustrated in Fig. 2 using the i* modelling framework.  
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Table 2. Actors and roles in co-creation teams 

Actor Role 

Co-creation Team 
The Co-creation Team represents all the involved actors within the 
collaborative space aimed for co-design of services. These actors are 
essentially the VO Partners and the Customer. 

Co-creation team 
mediator 

The Co-creation team mediator is the VO partner responsible to 
conduct the entire co-design process. He acts similarly to the VO 
Planner in generic VOs.  

VO Partners  
The VO Partner is part of the co-creation team, and, gives support for 
the service co-design and co-innovation according to its knowledge 
and skills. 

Customer 

The Customer is also part of the co-creation team, and together with 
the VO Partners plays an important role in the service co-design once 
his satisfaction must be attained. He maybe also responsible for 
providing the services requirements and for giving feedback during 
the collaboration processes. 

 

 

 

Fig. 2. Strategic dependency model for co-design 

Negotiation Protocol. The process of reaching consensus among the various partici-
pants, besides being guided through the negotiation environment, has to follow a de-
termined protocol in order to be effective. In this specific case, a logical language was 
followed [22] to define the negotiation protocol that is used to specify when a deter-
mined decision can be made by an intervenient of the process. Therefore, the negotia-
tion protocol is used to specify when a particular move can be made in the course of 
the negotiation dialogue [21], being move here understood as the statement and/or 
decision that a participant can make. 

Although there are different protocols for negotiation, and different defined moves 
for different scenarios [25], the benefit from the used protocol is that it is generic and 
can be used when addressing different negotiation contexts. Therefore, the adopted 
protocol relies of the following moves: 

 , , ,  
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being:  
 M(N) the set of moves allowed to participate in the negotiation of a new busi-

ness service design (where N stands for the specific negotiation); and 
 M(NT,KNT) the set of moves allowed to participate in the negotiation of a specific 

topic/template (where NT represents the negotiation topic, and KNT represents 
the content of NT). 

The defined moves consider that, in some occasions in VO formation negotiations, 
for each negotiation topic only a subset of participants are involved and can even be 
replaced by others [6, 7]. That is why the moves ,  are consi-
dered. In the co-creation case (in the main focus of this paper), all participants are 
requested to participate in the design of all templates (diagrams). So the participants’ 
interaction with the system reduces the M(NT,KNT) to the following: 

 , , , , ,  

 

being all other moves made internally by the system. 
While participants can make several of the mentioned moves in the course of a ne-

gotiation dialogue, they have to do it in a pre-determined way. They may even have to 
wait for the other participants’ moves so that actions can be made accordingly. For 
example, an evident restriction is that a participant cannot accept to participate on a 
negotiation process without the Team Mediator requesting his participation in ad-
vance. Table 3 summarizes some of the pre- and post-conditions to some moves. 

Table 3. Pre- and post- conditions for the negotiation protocol 

m1: request(N) 
pre: no condition 
post: accept(N), refuse(N) 

m2: accept(N) 
pre: request(N) 
post: other moves are consequence of certain triggers 

m3: refuse(N) 
pre: request(N) 
post: no moves may occur from the participant that refuse(N) 

m4: withdraw(N) 
pre: request(N) followed by refuse(N); or refuse(NT) on the negotiation 
of a specific topic 
post: no further move 

m5: propose(NT) pre: accept(N) 
post: accept(NT), refuse(NT), counterpropose(NT,KNT) 

m6: accept(NT) pre: propose(NT)  
post: other moves are consequence of certain triggers 

m7: refuse(NT) pre: propose(NT)  
post: no moves may occur from the participant that refuse(NT) 

m8: counterpro-
pose(NT,KNT) 

pre: propose(NT)  
post: maybe followed by propose(NT) 

m9: withdraw(NT) 
pre: propose(NT)  
post: maybe followed by a withdraw(N) 

 
Fig. 3 illustrates the relation of the described moves in reference to the Team Me-

diator’s possible states. 
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Fig. 3. Team Mediator states and related negotiation moves 

Implementation and Validation. For the described work, a software prototype has 
been developed in order to check the feasibility of the proposed concepts. The proto-
type system was implemented in JAVA, with the VAADIN framework, and allows 
the generation of general information on the co-creation consortium, as well as to 
upload supporting documentation. For the negotiation of the templates of diagrams to 
guide the new service design, functionalities are also available and cope with the de-
scribed negotiation protocol. The main output is a generated .pdf document that in-
cludes a summary of all the information that is generated in the course of negotiation. 
Fig. 4 illustrates the involved concepts and prototype usability for a general scenario. 
 

 

Fig. 4. CoDeN usability 
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Being the present work part of a PhD work, the validation process is mainly 
through peer validation but also through the participation on the mentioned European 
research project GloNet. Also, close interaction with end-users in the solar energy 
domain is being done to perform a more accurate analysis of the achieved results. 
Through these means, some of the concepts and preliminary results have already been 
positively validated. 

5 Conclusions and Further Work 

In the work presented in this paper, the aim is to have a negotiation environment to 
support networks of SMEs in the form of co-creation teams to achieve agreements on 
the design of new business services. For this purpose, a negotiation support environ-
ment has been developed and briefly summarized, highlighting the main requirements 
and approach. Also, the adopted negotiation protocol to specify the adequate rules 
was also detailed. In this case, what is intended is not to have an artificial agent sys-
tem acting on behalf of organizations, but to have the human actors interacting with 
the system and following the adopted protocol. Therefore, one of the challenges in the 
definition of the protocol is to ensure that it can easily be followed and accepted by all 
involved stakeholders. 
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