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sion-making and conflict resolution that can be used by lay people need to be constructed. A general 
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with the design and deployment of the Inspire e-negotiation support system, its use by a large number 
of people from many countries, and the results of studies of the users and the use of Inspire are pre-
sented. Based on these experiences, an example of the implementation of the general framework is 
given. The paper also stresses the need for the development of aids and materials for lay people who 
wish to educate themselves in participating in e-democratic processes. 
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1. Introduction 

Democracy means that people participate in making decisions either directly or through electing their 

representatives. With a few exceptions of the regions where referenda are used on an ongoing basis, 

implementation of direct democracy has not been possible since the Athenian Republic. Not all Athe-

nians could partake in policy formulation and state decisions: women, slaves and poor were excluded. 

Cartledge (1993) estimates that only about 15% of the total population (including slaves) was entitled 

to participate in democratic processes. Imperfect as they Athenian system may have been, the principle 

of the citizens’ direct participation and the expectation that all qualified citizens be involved are the 

two ideas on which modern conceptualization of participatory democracy is built. 

However, there is a major difference between the citizens of the Athenian republic and the citizens in 

modern democracies, namely the level of the involvement in decision-making. While the former par-

ticipated in discussions about the various possible decisions and their implications prior to the actual 

decisions, the latter are involved in either electing representatives who make decisions on their behalf 

or approving an alternative proposed to them. One such example are referenda. 

To address the issue of all citizens’ direct participation referenda became an accepted option in some 

regions of the world today. And although they meet the requirement of broad and direct participation, 

they have shown mixed results. For example, in some cases they have delayed democratic decisions: 

only in 1971 women obtained voting rights in Switzerland; many referenda in California are over 

frivolous or contradictory issues, results of some led the state close to bankruptcy (Economist, 2003). 

Providing citizens with efficient voting solutions may lead to decisions that some modern govern-

ments would have difficulty accepting (e.g., death penalty, abortion ban or deportation of illegal im-

migrants). 

Participatory democracy, like the Athenian democracy, requires that the citizens be involved in all 

phases of decision-making rather than solely in the acceptance of an alternative through, for example, 

a vote. The citizens need, therefore, to learn about the problem, its alternative solutions and their im-

plications, and about their own and other participants’ interests and constraints. Because these interests 

may conflict, the citizens need to be able to identify conflicts and resolve them. It is also necessary 

that they be able and willing to take responsibility for their decisions.  

A truly participatory democracy in which people are engaged in every decision process at each level of 

government may not be feasible. However, information and communication technologies (ICTs) pro-



E-democracy and participatory decision processes  3 

vide opportunities to augment and complement the existing democratic mechanisms. These technolo-

gies have been used at different levels of government with the focus on providing access to informa-

tion, facilitating participation in on-line communities and voting (Poland 2001; Rosen, 2001; HM 

Government, 2002; Leninhan, 2002).  

e-Democracy may take various forms of citizens’ involvement. At one extreme, ICT may be used in 

the same way as other media: broadcasting information and providing citizens with a limited ability to 

voice their opinion. At the other extreme, ICT has been seen as an opportunity for societal decision-

making with all citizens engaged in the decision process as the Athenians were (Rheingold, 1993, p. 

279; Gaynor, 1996), (with robots, softbots and other bots being the modern slaves (Brown et al., 

2000)). In-between are solutions that facilitate discussion and collaboration (Luehrs et al., 2001), help 

participants to learn about possible alternatives, their constraints and implications, aid them in the 

specification of their preferences, and provide other support tools. The tools include multi-criteria de-

cision analysis (MCDA) which for many years have been used to aid decision makers. 

Traditionally, MCDA has been concerned with providing models and procedures that are used by ana-

lysts or decision makers who understand their intricacies. The focus is on: (1) specification of the 

model of the decision problem and of the model of the decision maker, (2) introduction of a structure 

to the decision-making process, and (3) facilitation of decision-makers’ learning experience mediated 

by the analyst (French, 1986; Henig et al., 1996). Analysts, who are users of systems in which MCDA 

models are embedded, share professional culture with the developers, have similar levels of expertise, 

and have similar rewards for their work. They know MCDAs’ underlying assumptions and their capa-

bilities.  

In the wide spectrum of decision-aids for societal decision-making there is a need for expert-oriented 

MCDA-based systems. There is also a need for aids that can be used by lay people who wish to be 

involved in societal decisions. But there is a huge difference between experts and lay people. MCDA 

designers and specialists have common professional interests and competencies allowing the former to 

construct aids for a known skill- and knowledge-level of the latter. This is not the case if everyone is a 

potential user. A system designed for the general public participation must address the needs of the 

people whose interests, skills, knowledge and culture vary. Such systems need to be expressive and 

robust, capable of matching users’ skills, and able to engage users in the learning process. 

The systems that support active public participation in decision-making can be implemented at the 

local government and community levels. Many decisions made at these levels are more specific and 
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tangible than those made at the national or regional levels. Examples of these decisions include infra-

structure, sale of property, construction and municipal organization (Rosen, 2001, p. 7). They also in-

volve and affect a significantly smaller number of people; hundreds or thousands rather than millions. 

Therefore, introduction of decision-aids at local government and community levels seems more prom-

ising than at the state level.  

If we accept the necessity to create opportunities for local communities’ to participate actively, we 

realize that the provision of the existing decision-aids is not sufficient. Researchers in decision sci-

ences and software developers have both expertise and experience in the construction of models and 

systems for experts and/or homogenous users (who often undergo the required training), but they 

know very little about heterogeneous users who would not spend time on training or understanding 

models embedded in systems. Admittedly, much work has been done in the area of end-user comput-

ing and ICT adoption in organizations (e.g., Davis, 1989; Pinsonneault et al., 1989; Etezadi-Amoli et 

al., 1996; Jackson et al., 1997) but almost none in the use of ICT in decision-making by members of 

the general public. In other words, little is known about the potential lay users, their needs and abili-

ties. Harrap et al. (2001, p. 7) note: “If we intend to build tools that reach a broad audience and build 

long term understanding of issues, we need to understand how people learn and make decisions.”  

A percentage of the population fears technology (Creative Research, 2002). This, together with the 

fact that ICT adoption requires time and effort makes learning about the potential user population nec-

essary. It also calls for preparation of various resources and tools that help people learn how to use 

decision aids.  

Business-to-consumer (B2C) systems provide novel tools to recommend products based on the con-

struction of linear value functions and collaborative filtering (Shardanand et al., 1995; Pennock, Hor-

vitz et al. 2000). The construction of linear value functions with tools such as Personalogic’s Deci-

sionMaker engine (Afzali, 1998) requires that users select attributes that are relevant to them and they 

assign weights for the selected attributes. These tools have not been popular and have been withdrawn 

from e-markets (e.g., construction of weights for product or service ranking on dealtime.com, person-

alogic.com and CarMatch on excite.com). In contrast, collaborative filtering, available on, ama-

zon.com, reel.com and e-markets, became very popular, possibly due to minimal information require-

ments. The users need to select only a product that they like and they obtain recommendation based on 

customers who had purchased this and other products.  

The experiences with B2C e-commerce systems may indicate that people are not willing to spend time 
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on clarifying their preferences and assessing alternatives. We show in this paper that this is not neces-

sarily the case. The user population that we studied comprise university students, managers and re-

searchers, and therefore our results cannot be generalized. However, if community members wish to 

actively participate in decision-making, they need to devote their time.  

It has been shown that people engage in the consultation process (Rosen, 2001; Agostioni et al., 2002). 

The scope and degree of their involvement in ICT supported decision-making at the local level re-

mains an open question. Clearly more research about the ease of use and efficacy of different aids is 

required. This means that it is necessary to study the user population as well as the suitability of dif-

ferent aids and other tools for different types of users. 

This paper is concerned with the design of, and experiments with, systems designed to educate and 

support non-experts in decision-making and conflict resolution. It is based on three complementary 

postulates addressed to the community of researchers and developers:  

1. Specific needs and abilities of the potential users, various types of users and their require-

ments for different aids must be determined; 

2. Models and procedures of decision-making, and systems capable of supporting ad hoc groups, 

need to be constructed; and 

3. Aids and materials for people who wish to educate themselves in structuring decision prob-

lems, constructing and evaluating alternatives, and identifying and resolving conflicts need to 

be developed. 

The objective of this paper is to address these three postulates. This is done at two levels. First I pro-

pose a general framework for system design and implementation and study of its role in societal deci-

sions leading to the specification of user-types and the recognition of the differences among them. At 

the second, specific, level I discuss Inspire, a decision and negotiation support system used by almost 

6,000 people, its role in the process and outcomes, and the results of studies of the relationship be-

tween users’ characteristics and the system use and its acceptance. This discussion leads to a particular 

implementation of the general framework. 

It should be pointed out that the Inspire system and its current extensions were not designed for the 

purpose of decision and negotiation support at the community level. Inspire was designed to support 

negotiations between businesses and between non-profit organizations; it has been used in teaching 

and training. Yet the experiences with the system’s design and its use are relevant to the participatory 
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decision processes. Mostly, this is because of its usefulness for non-experts but also because observa-

tion of the users’ activities and perceptions, and studies of the relationships between the users’ charac-

teristics, the usage of the system, the process and the results provide insights into the design of sys-

tems for participatory decision-making. In that, the study of the Inspire users and their interactions 

addresses the first two postulates.  

The third postulate regarding the need to provide aids and materials for public education is partially 

addressed. One population of Inspire users are surfers who wish to educate themselves in the conduct 

of negotiation. Their and other users’ comments and suggestions led us to develop a comprehensive 

set of materials, cases and exercises for on-line training.  

The paper is structured as follows. The proposed general framework for system design and study of its 

use and users is presented in Section 2. The basis for this framework is the proposed integration of 

behavioural and analytic research to construct systems capable of providing effective aid to a large 

number of users with different characteristics. One example of such a system is Inspire; an overview 

of this system and its tools is given in Section 3. The use and users of the Inspire system are described 

in Section 4. Based on the experiments with Inspire we have developed other systems and a web-based 

platform for teaching decision-making and negotiation. Experiences with these systems and the teach-

ing platform are presented in Section 4. In Section 5 a concrete implementation of the general frame-

work is discussed, followed by future work and conclusions.  

2. A framework for designing societal support systems 

In the preceding section, I outlined the differences between users of the traditional decision support 

systems (DSSs) in which MCDA and other decision-analytic models are embedded, and systems de-

signed for participatory decision-making and conflict resolution. These differences require considera-

tion of decisions made by lay people as opposed to those made by analysts and experts. Acquired 

knowledge and training of the latter led them to incorporating software in their work. Non-experts 

would use software only if: (1) it fits the activities they already undertake, (2) gives tools that increase 

the process’ efficiency and/or effectiveness, and (3) creates an advantage over the established practice.  

The design and implementation of systems for participatory decision-making require that we take a 

fresh look at the existing methods, models and procedures of both formal and behavioural theories of 

individual and group decision making, conflict resolution and negotiations. It requires integration of 

studies from to-date disparate disciplines, including political decision-making, management, psychol-
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ogy, sociology, information systems (in particular, usability and implementation and adoption of tech-

nology), and anthropology. These integrative efforts are necessary so that we can design systems that 

can actively participate in the social processes and are capable of aiding users who have no access to 

analysts.  

Integration of results from these widely disparate disciplines and adaptation of models, frameworks 

and tools for the purpose of societal decision-making is difficult. Design and implementation of sup-

port systems that can be effectively used by many heterogeneous users is one of the most challenging 

tasks that the scientific and engineering community faces today (Harrap et al., 2001; Bichler et al., 

2003; Kersten, 2003). The three key reasons underlying the difficulties in their design and implemen-

tation are: 

1. The targeted user community comprises individuals, groups and organizations who widely dif-

fer in their characteristics, attitudes, roles and perspectives;  

2. The decision problems are often only partially described, ill-defined and modified during the 

decision-making process; and 

3. There are typically different perceptions of the problem, objectives and agendas leading to 

conflicts among the participants. 

Studies in anthropology, psychology, sociology and management show that decision and negotiation 

processes depend on a number of characteristics of their participants (Druckman 1977; Gulliver 1979; 

Bazerman et al., 2000). If technology is to partake in these processes, the users’ characteristics have to 

be considered. 

Decision analysis, game theory and negotiation analysis have been used in the design of support sys-

tems for individual and multi-participant decision making (Bui, 1996; Rangaswamy et al., 1997; 

Holsapple et al., 1998; Hämäläinen et al., 2001). Researchers in computer science recognized the fact 

that on-line customers would use systems that are easy to use, meet their requirements and are effec-

tive (Rogers 1995). They used pragmatic rather than normative perspective and designed simplified 

models of choice and decision-making based on naïve Bayesian models, linear value functions, ge-

netic algorithms and other mechanisms (see, e.g., Resnick et al., 1994; Shardanand et al., 1995; Breese 

et al., 1998). Contributions of computer science research also include: (1) software platforms that al-

low for flexible configurations of services to match different requirements of different users, for ex-

ample, SilkRoad (Ströbel, 2003) and IBM WebSphere; and (2) software agents that are capable of un-

dertaking activities on behalf of their users-principals (see, e.g., Bradshaw 1997; Maes, et al., 1999; 
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Wang, 1999).  

A framework for the design, deployment and use of systems capable of aiding groups of heterogene-

ous users takes into account the integration requirement is presented in Figure 1. This framework also 

addresses the requirement resulting from the three postulates formulated in Section 1. These two re-

quirements are represented by two types of interactions between the framework’s components.  

The integration aspect is indicated with solid arrows that link knowledge about problems, users, mod-

els, methods and tools. This knowledge is utilized in the engineering of social processes of which out-

come is a specific societal or community support system. Observations of the implementation and use 

of the system in experiments and pilot studies give data for the study of its usability, adoption and ef-

ficacy of the implemented solutions. The results of these studies provide feedback, indicated with 

dashed arrows, used to revise the assumptions and knowledge used for the system design. 

 

Figure 1. Design, deployment and studies of systems for participatory decision-making 

The proposed framework focuses on the engineering of societal decision processes, in particular at the 

local government and community levels, in which ICTs play active roles. The process takes place 

through the interaction of technical and behavioural components of a socio-technical system. It is a 

system that comprises people and technological solutions – both actively involved in the participatory 

processes – rather than a social system that is mediated with technology (Ropohl, 1999). The socio-

technical system for participatory democracy resembles ‘collaboratories’ used in cooperative work 

arrangement (Schmidt et al., 1992) in that it is an outcome of people, practices, technologies and val-
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ues interacting in a given setting (Nardi et al., 1999).  

In a socio-technical system, activities are distributed among people and software. It is therefore impor-

tant that the division of labour and the protocols that govern the activities of, and the interactions 

among, the system’s components are defined. These protocols are necessary for software to interpret 

input and to be able to interact in a meaningful way with its users and other software. They allow to 

position decision aids and other active components in the decision-making and negotiation process. 

They are obtained through the formalization of behavioural models of decision making, conflict reso-

lution and negotiation.  

The specification of behavioural models, and formal models and procedures is determined (see Figure 

1), based on the assumptions about and knowledge of: (1) the users and user communities, and (2) the 

types of problems, their representations, solution practices, organizational setting and stakeholders 

other than the users. These assumptions and knowledge, together with the selected models and proce-

dures may also be used to determine (3) software platforms and tools, and (4) knowledge representa-

tion and management methods. Activities (1) - (4) result in the specification of the models, methods 

and tools used in the engineering of participatory processes to construct all technological components 

of the socio-technical participating system. 

The purpose of the framework depicted in Figure 1 is to design socio-technical participating systems 

and deploy them in various experimental settings. The experimental use has dual purpose to: (1) con-

duct studies on the usability, adoption and efficacy of the implemented solutions, and (2) provide 

training materials and facilitate users’ self-learning. The results of the experimental use allow the de-

signers to learn about the users’ needs and abilities. They also provide additional information about the 

usability, flexibility and expressiveness of the technical components. This, in turn, allows the design-

ers to modify models and software tools.  

In the next section an example of integration of a behavioural negotiation model and a formal decision 

model in a negotiation support system used by non-experts is presented.  

3. Overview of Inspire system 

Since 1996 we have conducted e-negotiation experiments with Inspire, a negotiation support system 

deployed on the web (Kersten et al., 1999). Almost 6,000 students, managers, lawyers, and physicians 

from over 50 countries have used this system. The experiments showed that negotiators can use deci-
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sion-theoretic and process visualization tools effectively, and employ a structured approach to the 

conduct of the negotiation. They also showed that the negotiators’ characteristics (e.g., culture, educa-

tion, profession) impact both the negotiation process and its outcomes (Köszegi et al., 2003). These 

and other characteristics need to be taken into account when we provide support for societal decision-

making. 

Inspire was designed to allow a large number of lay people to use the system without any training and 

with help provided on one frequently asked questions (FAQ) web page. Because all web pages and the 

system’s instructions are in English, an effort was made to make them simple and easy to read. Prior to 

its deployment on the web the system was tested with two groups of international students taking in-

termediate English as a Second Language course.  

3.1 Negotiation model 

Negotiations via the Inspire systems are bilateral. They are conducted anonymously with the deadline 

set three weeks after they begin (upon request of both negotiators the deadline may be extended). Vast 

majority of the negotiation requests comes from the instructors who use the negotiations as an assign-

ment in various courses.1 Once every several weeks students from one university are paired with stu-

dents from a university in another city or country. 

Gulliver’s (1979) extensive anthropological and sociological studies of negotiations led him to distin-

guish negotiation phases and activities. Gulliver proposes an eight phase model, which for the purpose 

of electronic negotiations, has been simplified to five phases (Kersten, 1997).  

In the Inspire negotiations the first two phases of the simplified model, namely Search for arena and 

selection of the communication mode and Agenda setting and agreement on the terminology and the 

negotiated issues, are not included because the arena, communication mode and other activities are 

predetermined. Most users negotiate over the same business problem; they represent two companies, 

Cypress and Itex which wish to, respectively, sell and buy products.  

The third phase of the simplified model: Exploring the field, involves analysis of the problem, specifi-

cation of preferences, formulation of reservation and aspiration levels, and selection of the initial 

strategies and tactics. This is the first phase in Inspire negotiations and its activities are listed in Table 

                                                      

1 The instructor’s request page is at: http://interneg.org/interneg/training/inspire/instructors_synopsis.html 
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1 (1st column). 

The focus of the subsequent phase Narrowing the differences and search for agreement is on the ex-

change of information between the negotiators including exchange specific and substantive proposals. 

In this phase they learn about their counter-parts, identify critical areas of disagreement, determine 

concessions and formulate supporting arguments. This phase involves the negotiators’ learning about 

their counter-parts and, possibly, recognition of the additional issues directly related to the problem or 

to the relationship between the two companies. This, in turn, may lead to the revision of preferences 

and aspirations. This phase ends with either an agreement or the termination of the negotiation. The 

activities supported with Inspire in this phase are given in Table 1 (2nd column). 

Table 1. Inspire negotiation phases and activities 

Exploring the field Search for agreement Agreement improvement 

Learning about the problem Formulation of messages Agreement assessment 

Reservation and aspiration levels 
specification 

Offer construction and assessment Efficient alternatives domination 
agreement 

Preference elicitation Offer and message exchange Offer construction and assessment 

Construction of value function Value function modification Formulation of messages 

Verification of value function Negotiation history construction Offer and message exchange 

Preference elicitation Negotiation process visualization Negotiation history construction 

  Negotiation process visualization 

If the conclusion of the previous phase is an agreement then the parties move to: Agreement assess-

ment and improvement phase. In this phase Inspire determines the agreement’s efficiency. If it is inef-

ficient, then the system identifies efficient alternatives and suggests up to five for re-negotiations. The 

chosen protocol is that the accepted agreement is the basis for negotiations and only improvements are 

possible. The parties may either agree on an alternative that dominates the compromise (it need not be 

efficient) or decide to terminate the negotiation accepting the compromise achieved in the previous 

phase.   

All main activities supported with Inspire are listed in Table 1. The implementation of these activities 

is briefly discussed in the next three sections. 

3.2 Value function construction 

Inspire provides decision aids to elicit users’ preferences and to construct a value function. We as-
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sumed that a system cannot impose significant information requirement on its users and, therefore, 

chose hybrid (compositional as well as decompositional) conjoint analysis (Green et al., 1978; Angur 

et al., 1996).  

Hybrid conjoint analysis is easy to use. It allows participants to experiment with it and, if required, to 

revise their preferences prior and during the negotiations, i.e., during the Exploring the field and Nar-

rowing the differences and search for agreement phases. This method does not allow for the consid-

eration of the risk attitude and the value function may not precisely represent the decision maker’s 

preferences. Although it allows for the consideration of interactions between attributes (negotiated 

issues), we assumed no interactions so that an additive model can be applied.  

The value function is obtained in three steps. In the first (compositional) step, illustrated in Figure 2, 

the user distributes 100 points among the four negotiated issues. All issues are described in detail in 

the negotiation case and users are also informed about the most and least preferred alternatives (op-

tions) for each issue.   

 

Figure 2. Issue ratings 

After completing the issue rating step, the user is prompted to rate all possible options. Note that in 

this version of Inspire users cannot add issues or options; this limitation allows us to compare negotia-

tion and conduct statistical analysis. The option rating step is also a compositional step; it is illustrated 

in Figure 3. 
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The Issue and option rating steps allow for the construction of a simple weighting function and calcu-

lation of weights for each feasible alternative (package). In general, the number of alternatives is the 

product of the number of options for all the issues. In the Itex-Cypress case there are 180 full packages 

(5x4x3x3) in which every issue is represented by one option.  

 

Figure 3. Option ratings 

The third step is decompositional; the user evaluates several selected packages and—if required—

modifies its ratings. An example of the package rating table is presented in Figure 4. 

To select packages for user evaluation matrix X in which all packages are specified is constructed; X = 

[xij] where: xij is a binary variable indicating if an option i is present in the package j,  (i = 1, …, Σl nl, 

nl is the number of options in issue l, l = 1, …, m, m is the number of issues; and j = 1, …, Π l nl). Each 

column of this matrix is associated with one full package. In the Cypress-Itex case the size of matrix X 

is 15 x 180.  

It would be impractical to present to the user all packages for his/her holistic evaluation. We need to 

select a few packages, yet obtain reliable utility values. Because we assume that there are no interac-

tions among the negotiated issues we applied one of the design methods used in fractional factorial 

experiments (John, 1971; Montgomery, 1997). 
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One of the most compact and effective designs is the orthogonal design, in which the packages are 

chosen so that the matrix Y associated with the selected packages is orthogonal. In the construction of 

an orthogonal matrix we require that every option of each issue appears at least once in the selected 

packages and that the value (parts-worth) of each issue can be computed with, for example, least-

square method (see below). This allows for the construction of a square matrix Y of dimension n* = 

Σl nl - nl*, where nl* = min{ nl, l = 1, …, m}. For the Cypress-Itex case the constructed matrix corre-

sponds to 12 packages (5+4+3+3-3), which are displayed in Figure 4. 

 

Figure 4. Package ratings  

Note 1. The packages associated with matrix Y are not balanced in terms of the frequency of options 

appearing in the list and the distribution of the package values. This may introduce a bias both in the 

verification of preferences and in the conduct of the negotiation. We are modifying the algorithms to 

generate several different matrices and empirically test if different designs influence negotiations. 

Note 2. In the Inspire implementation all selected packages are displayed simultaneously and their 

values are given. A possible modification of the method would be implementing an adaptive hybrid 

conjoint analysis in which two packages are displayed at a time and the user is asked to choose either 
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the preferred package or provide a rating indicating his/her strength of preference (Sawtooth Software, 

2002). We did not implement this design because it would require a number of interactions between 

the user and the system. However, with the greatly increased speed of the internet communication this 

approach may now be implemented. 

If the user modifies the ratings of the selected packages (Figure 4, last column) the total utility of a 
package is decomposed into constituent option utilities using an additive model:  

rl = constant + Σi Σj  vijl yijl + errorl  (l = 1, …, n*), 

where: rl is the rating of a package l selected for user evaluation, vijl is the partial value (part-worth) of 

option j in issue i present in package l,  and yijl is a binary variable indicating whether the given option 

is present in this package. Given the ratings for these packages, values vijl are computed using ordi-

nary-least-square (OLS) regression to minimize the error terms. 

Note 3. If the user makes significant changes in the ratings, the values vijl computed with OLS may 

cause that the minimum and maximum values of the packages are smaller or greater than, respectively,  

0 and 100. We assume that a small deviation of 7% is acceptable; if it takes place, all values vijl are 

scaled so that the two extreme packages have values of 0 and 100. If the deviation is greater than 7%, 

then the user is requested to revise her/his inputs. 

3.3 Negotiation process 

The conduct of negotiations involves two modes of communication: structured offers and free-text 

messages. Offers have a predefined format; they contain names of the issues and options (issue val-

ues). While constructing or analyzing an offer, users automatically obtain its utility value. This is 

shown in Figure 5 presenting an offer construction page.  

An offer may be accompanied by a message, which allows for argumentation and backing. Users may 

also send separate messages in order to, for example, set the climate, request explanations, or press 

their counterpart to reply. These and other activities that can be performed during the conduct phase 

are listed in Table 1 (Section 3.1).  

During the offer construction and message composition, users are provided with the last two offers 

exchanged (see Figure 5). They also may review all exchanged offers and messages in the negotiation 

history which displays negotiation transcript and graphical representation of offers. An example of the 

latter is given in Figure 6.  
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Figure 5. Offer construction 

 

Figure 6. Graphical representation of offers in Peggy’s value space 



E-democracy and participatory decision processes  17 

3.4 Agreement improvement 

Once an agreement has been achieved during the conduct phase, Inspire checks it for its efficiency 

(Pareto-optimality). This is the stage when the system acts as a mediator and takes into consideration 

the utilities of the two parties. Negotiation ends if the compromise is efficient. Otherwise the system 

computes efficient packages and displays several of them for both users. The displayed efficient pack-

ages include those which increase one party’s utility alone, as well as the mid-point solutions. This is 

illustrated in Figure 7. 

 

Figure 7. Inspire suggests efficient packages 

The list of the post-settlement phase activities is similar to that of the conduct of negotiation phase and 
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is listed in Table 1 (Section 3.1). The system’s additional activity is the computation, selection, and 

display of efficient offers. A notable distinction is that in the agreement improvement phase, users 

cannot revise their preferences. This is because in this phase the system uses the preference informa-

tion to determine and display efficient packages. If either party changes their utility structure, the cur-

rent efficient solutions may become inefficient; in particular, the last-reached inefficient compromise 

may turn efficient, effectively terminating the negotiation in a way that would be considered unex-

pected by the counterpart. Apart from confusion, unilateral transformation of the efficient set under 

consideration can undercut the acceptability of the mediation process. 

4. The use and the users of Inspire 

4.1 Users 

The Inspire system was developed in the early stages of the web and, therefore, it uses internet tech-

nologies that were available in 1995 (Kersten et al., 1999). For the reason of negotiation comparison 

and longitudinal study we keep the system’s interface and its support aids intact.  

Several studies of the Inspire negotiation have been undertaken. One stream of research involves the 

influence of the negotiators’ characteristics, such as culture, gender, role-playing, age and education, 

on the negotiation process and outcomes (Kersten et al., 1999; Kersten et al., 2003; Köszegi et al., 

2003). The objective of these studies is to (1) learn about the users and the differences among them, 

(2) the relationships between the user characteristics and the use of different features of the system, 

and (3) the reasons underlying differences in the negotiation processes and the achieved outcomes.  

The results of the analysis of the Inspire data show that users’ characteristics, in particular: previous 

negotiation experience, the use of internet and culture, influence their perceptions of usefulness and 

ease of use, as well as their actual use of the system (Köszegi et al., 2003). Previous negotiation ex-

perience has a positive influence on perceived ease of use of the system; however, it has a negative 

influence on the usefulness of its analytical features (Vetschera et al., 2001). The latter result was also 

reported by Druckman et al. (2003) and it may indicate high degree of conservatism on the part of ex-

perienced negotiators. 

Frequency of internet use significantly influenced the actual use of Inspire, i.e. the more frequently 

users access internet, the more messages and offers they exchange (Köszegi et al., 2003). The number 

of offers and messages influences the negotiation outcome and users’ satisfaction with the process.  

With the growing use of internet we may expect that an increased number of future users will be fre-
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quent users and thus this characteristic would not have a significant impact on the negotiation process 

and outcomes.  

Culture was found to have significant impact on the users’ use of the Inspire facilities and their per-

ceptions of the usefulness of the communication and analytical features (Köszegi et al., 2003). Users 

from countries classified as low context (Anglo-Germanic, Nordic and Slavic) used the communica-

tion tool significantly less than users from high-context (Latin and Oriental) cultures. The extensive 

use of the communication platform of users from high context cultures can be explained by their need 

to construct a social context in which negotiations are embedded. As computer-mediated communica-

tion restricts social and visual cues, which belong to the context rather than to the task, more informa-

tion needs to be coded explicitly than in a face-to-face setting.  

Another study that uses Inspire data focuses on the adoption of internet technologies for decision and 

negotiation support. Vetschera et al., (2001) formulate and test the assessment model of internet sys-

tems (AMIS) which is an extension of the technology acceptance model (TAM) (Davis, 1989). The 

purpose of AMIS is to determine the measures of a web-based system success based on its actual and 

reported system use.  

Users’ satisfaction and their willingness to use an information system are important concepts for sys-

tem evaluation (Benbasat et al., 1990; Guimaraes et al., 1992). They are often used to measure the 

success of implementing an information system. Inspire users report very high level of willingness to 

use a decision and negotiation support system. The response rate to voluntary post-negotiation ques-

tionnaire is 54%. Users’ attitude was measured using three questions regarding willingness to use an 

on-line system for negotiation: 88.2% stated that they would use a system similar to Inspire to practice 

negotiations, 81.3% - to prepare for actual negotiations, and 61.3% - to conduct actual negotiations.  

The AMIS model was used to determine the relationship between the intention to use a system similar 

to Inspire and the users’ characteristics, actual use of the system, experienced ease of use, experienced 

usefulness of the system, negotiation results, and the system’s assessment. The model has been vali-

dated, and one important result of the analysis is that the communication and analytical tools need be 

considered separately in the measurement of the system’s ease of use and its usefulness (Vetschera, et 

al., 2001). 

The results of our studies suggest that different aids for different user populations need to be designed. 

These results are being used in the design of decision and negotiation aids, as well as design of on-line 
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negotiation training and the experiments.  

4.2 Aspire and other applications 

The Aspire system (Kersten et al., 2003) is one example of a design that addresses the needs of inex-

perienced negotiators. The system uses an agent to provide methodological support during each of the 

three negotiation phases. Aspire will be used to study the negotiation effectiveness (measured with the 

percentage of users who achieve agreements) and the users’ willingness to improve the compromise. 

In an earlier study we found that 59% of users achieved a compromise and that 82% of those who 

achieved an inefficient compromise did not want to improve it (Kersten et al., 1999). 

Inspire, Aspire and other decision and negotiation support systems are used in teaching and research. 

We have also designed a negotiation course in which all teaching materials and several exercises and 

cases are available on-line (http://mis.concordia.ca/negocourse). In 2002 and 2003 the course was de-

livered to students at the University of Vienna, Concordia University and the University of Ottawa 

(Köszegi et al., 2003). Through the use of various cases this course will allow us to further study the 

behaviour of the negotiators and also better relate the participants’ negotiation styles and other charac-

teristics to their actions. This is because students fill in several self-assessment questionnaires (e.g., 

Thomas-Kilman questionnaire and Hofstede questionnaire) and participate in both intra- and inter-

cultural negotiations. We are also using the course platform to study the impact of different analytical 

aids on the negotiation process and outcomes. 

5. Discussion 

5.1 The framework implemented  

In the three postulates formulated in Section 1 requirements regarding the process of designing sys-

tems for lay people, learning about their users, and providing aids and materials for training and self-

learning were put forward. The general framework for the design, implementation and studies of sys-

tems for participatory decision-making was proposed in Section 2. This framework was based on the 

premise that these systems are socio-technical comprising people and technological solutions: both 

active in the participatory democratic processes. This means that decision aids and other support tools 

have to be seen as components of a system; their roles in the process need to be specified. This speci-

fication comes from the behavioural research on decision and negotiation process.  

The Inspire system discussed in Section 4 cannot be seen as a component of a socio-technical partici-
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pation system. However, its design and use provide insights into the design of such a system. In Figure 

8 an implementation of the general framework (see Figure 1) was presented. This specific implemen-

tation describes the design process of e-negotiation systems (ENSs), such as Inspire. It also shows how 

the studies of the Inspire users and the system’s use led to the construction of the AMIS model of 

technology adoption by lay people, as well as to the design of Aspire and the on-line negotiation 

course.  

 

Figure 8. Implemented framework: design and implementation of ENSs, and study of their use 

Numerous experiments with Inspire allowed us to learn more about the heterogeneity of users and the 

differences in the way they used the system and perceived its usefulness. In addition to the experi-

ments with a relatively simple Cypress-Itex business negotiation case, we have conducted experiments 

using a complex case developed for health managers (7 issues and 13,500 complete packages). The 

targeted users of this complex case are, as shown in Figure 8, medical students, health care administra-

tors and physicians. The case is based on real-life negotiations between a Health Management Organi-

zation and a hospital system, and therefore this negotiation requires that participants understand the 

US health system. Every year, since 1999, a group of graduate students in health management from 

the Iowa University Hospital and Clinics have used this case. These users are domain experts but their 

knowledge of decision making, negotiations and, in particular, the use of decision aids is similar to 

that of many lay people. They had not used a DSS or NSS earlier, and they did not undergo any train-

ing in using Inspire. Nonetheless, “As in years past, the student responses to the negotiation sessions 

were overwhelmingly positive, with many students acknowledging the unique opportunity for learning 
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afforded through the Inspire exercise.” (Katen-Bahensky 2003). 

The framework depicted in Figure 8 provides guidelines for the design of Inspire extensions and the 

design of new systems. An important aspect of the framework is the selection of software development 

paradigms, platforms and tools (see Figure 1).  

To develop Inspire we used, in 1995, prototyping and traditional system development life cycle, and 

the available software tools (e.g., algebra libraries, graphic generators). The maintenance and revision 

of the system was relatively easy thanks to a highly modular system design and the use of a knowl-

edge-base module to control the execution of programs associated with negotiation phases and their 

activities (Kersten et al., 1999). Nonetheless, lack of software technologies for on-line systems in 1995 

made the addition of new modules difficult. Also the system maintenance requires high level of pro-

gramming skills.  

Design of systems for lay people requires a significant degree of flexibility. Such systems need to be 

easily adaptable to various users’ requirements. Studies of their use also require that developers be 

able to modify the decision and negotiation protocols, and add or replace decision aids. This is possi-

ble with n-tier architecture used in e-business system development (Fournier, 1998; Buffam, 2000).  

The n-tier architecture is based on the software server concept. In our projects we are presently using 

the following servers: (1) an application server (Macromedia ColdFusion) for the construction of dy-

namic web pages and execution of applications, (2) a database server (MySQL) for the execution of 

decision and negotiation protocols stored in a database, and the storage of users’ and programs’ inputs 

and outputs, (3) an application server (Vanguard DecisionScript) for the execution of decision aids and 

knowledge-based systems, and (4) a HTTP-server (Apache). This tiered architecture was used for the 

development of the on-line negotiation course platform (Köszegi et al., 2003). Also, the Inspire system 

is now being redesigned to follow the n-tier architecture so that we will be able to generate different 

system configurations at the runtime. The development methodology Fusebox 

(http://www.fusebox.org/) provides a high level of modularity and flexibility. These are necessary 

characteristics of platforms that need to be easily customizable and extendable with support tools and 

software agents. 

5.2 Future work 

In the preceding sections I discussed the on-going projects in the areas of bilateral negotiation support 

and advice which is provided by software agents. Their objectives are to further advance our knowl-
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edge of the users and their differences, the impact of various aids on the process and outcomes, the 

usefulness of methodological negotiation advice, and the possible divisions of labour between the ne-

gotiators and software. These projects are based on the experiments with Inspire, its extensions and the 

on-line teaching platform. 

Inspire is an example of a web-based system that allows users with varied backgrounds to take part in 

electronic negotiations successfully. There are several differences between a system like Inspire and 

systems designed for participatory democracy. One difference is the user population; Inspire users are 

mostly university students. The two other important differences are: the decision support is provided 

for a single decision maker and the supported negotiations are bilateral.  

To support participatory decision and negotiation processes we need to design a system capable of 

aiding groups of users who share similar interests and wish to work jointly on the structuring of the 

problem and on the formulation of its solutions. The conflict resolution mechanisms have to support 

multilateral negotiations among many groups and/or individuals.  

The multi-participant decision making and multi-party negotiations introduce additional complexities 

that were not taken into account in the design of Inspire. They require designing a platform, rather 

than a single system, that is capable of constructing web sites and associating programs at the run 

time. This is because one cannot predict the number of individuals and groups that wish to collaborate 

and their preferred approach to solving the problem. Rather, each group needs to be able to spin-off a 

web site and supporting software at the time one or more participants decide to work on the problem. 

Groups and individuals need to communicate with others through a joint site. This joint site will make 

it possible to monitor the overall standing of the whole community and aid groups in identifying and 

resolving inter-group conflicts. 

Another important aspect that was not discussed here is the construction of, and discussion about, the 

alternatives. In most of our experiments the set of feasible alternatives was given to the users. In real-

life situations groups of users may want to construct their own alternatives and propose them to other 

participants. Systems capable of supporting participatory e-democracy need to provide tools for the 

generation of alternatives, simulation and analysis of the alternatives’ environmental, economic and 

social impacts, and their visualization and comparisons. Examples of systems providing such tools 

include WebHIPRE (Hämäläinen et al., 2001), Rains (TAP, 2003) and spatial geographic information 

systems (Reitsma et al., 1997; Harrap et al., 2001). 
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The framework for the design, deployment and studies of systems for participatory decision-making 

presented in Section 2 provides an agenda that we plan to follow. Based on the experiences with In-

spire and other systems the core set of technologies discussed in Section 5.1 will be used to construct a 

platform for participatory decision-making and negotiations. Several simple decision models of con-

structing linear value functions will be implemented to provide alternative aids (e.g., conjoint analysis 

models and AHP). Similarly, several protocols based on the group decision support and negotiations 

will be designed to structure the decision and conflict resolution processes. In Section 3.1 we men-

tioned that the Gulliver’s eight phase model of negotiations was simplified for the purpose of Inspire-

supported negotiations. Phases involved with the search for arena and the agreement on the terminol-

ogy and the negotiated issues were not included; they will need to be considered in participatory deci-

sion-making.  

The purpose of the search for arena phase is to help the community members to decide on the virtual 

meeting spaces (collaboratories) where they create ad hoc groups. In the participatory decision making 

this phase involves construction of the electronic arena together with decision and negotiation aids, 

and other software tools in real-time. In the next phase the participants formulate and/or learn about 

terminology, the decision problem, its context and constraints, and its issues (attributes).   

Along with the specification of the technical solutions we will select a few community-level problems 

that have been recently resolved. Using focus groups from these communities and also high school and 

university students we will study the use and usability of the deployed technical solutions. The results 

of these studies will be used to modify the solutions and develop self-learning and training materials. 
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