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Abstract
The impacts of various mediation platforms on negotiation outcomes and percep-
tions are compared in this article. The mediator platforms contrasted were a (tel-
eoperated) Telenoid robot, a human, and a computer screen. All of these platforms 
used the same script for process diagnosis, analysis, and advice on how to resolve an 
impasse in a simulated high-tech company de-merger negotiation. A fourth experi-
mental condition consisted of a no-mediation control. More agreements and more 
integrative agreements were attained by the robotic platform than by the other types 
of mediator platforms and the control. Mediation via the Telenoid robot also pro-
duced more non-structured agreements, which consisted of decisions made outside 
of the scenario options. Negotiators in this condition had more positive perceptions 
of the mediation experience, were more satisfied with the outcome, and thought that 
the mediator’s advice was more useful. Indirect analyses showed that the outcomes 
mediated the effects of the conditions on perceived satisfaction. Implications of the 
findings are discussed in terms of responses to novelty, which include creative and 
divergent modes of thinking.
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1 Introduction

Advances in the technologies of electronic communication have facilitated conver-
sations and collaborations. Rapid developments over the past three decades have 
revolutionized the scope and rapidity of written, oral, and visual communication. 
The positive and negative effects of new technologies of telecommunication on 
human behavior and relationships are intensely discussed (Williams and Rice 2016). 
Whether telecommunication with physical stand-ins or proxies such as “communica-
tion robots” amplifies effects is a focal research task in the new area of human–robot 
interaction (HRI) (Seibt and Vestergaard 2018).

The mediation experiment reported in this article was motivated by the advent 
of new interactive technologies and suggestive findings from early research on their 
impacts. [See the review of these technologies by Druckman and Koszegi (2017) 
and Damholdt et al. (2019).] Taking advantage of recent advances in technologies, 
we discerned an opportunity to let the research lines on e-mediation (Druckman 
et  al. 2014) and human–robot interaction (see Goodrich and Schultz 2007) cross 
in new ways. Focusing on mediation effectiveness, we compare three electronic 
mediation (e-mediation) platforms for their impacts on agreements, types of agree-
ments (integrative or distributive), and perceptions of the mediator. The study was 
designed in the context of literatures on third-party interventions in conflict and 
electronic mediation discussed below. We begin by reviewing studies on mediation 
effectiveness. Findings from these studies provide benchmarks for evaluating the 
effects obtained in our experiment. We then present the contributions made by the 
e-mediation studies before introducing the communication set-up with human–robot 
interaction. These reviews correspond to the conditions compared in the experiment: 
human, electronic, and robotic mediators.

2  Benchmarking Mediator Effectiveness

Attempts to evaluate impacts of interventions are aided by previous studies that 
establish benchmark effects. This works well for educational interventions as shown 
by Hill et  al. (2007). Investigators in those fields have established rules of thumb 
or methods norms that facilitate comparison across studies, aiding in the cumula-
tion of policy-relevant knowledge. This methodological culture has not been estab-
lished in the field of mediation. Studies have been performed in a variety of different 
domains, there is a lack of control group (no mediation conditions) comparisons, 
and little agreement on metrics for assessing impacts (see Wall and Dunne 2012). 
Although this has impeded cumulation, there are three avenues available for empiri-
cal benchmarking. One avenue is the literature on international mediation. Another 
includes two published meta-analyses conducted in different arenas. A third is the 
stream of studies on electronic mediation.

Findings from analyses by Bercovitch and his colleagues (e.g., Bercovitch and 
Gartner 2006; De Rouen et al. 2011) provide a basis for evaluating effectiveness 
of mediation in both interstate and intrastate conflicts. These can be summarized: 
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Over half (55%) of all mediation efforts in interstate disputes are unsuccessful. 
Only six percent produce full settlements, twenty-seven percent result in par-
tial settlements and eight percent result in ceasefires. A similar pattern occurs 
for intrastate conflicts with thirty-eight percent being unsuccessful and thirty-one 
percent producing either partial or full settlements (see Grieg et al. 2019). Thus, 
roughly one-third of mediated inter and intra-national conflicts produce a full or 
partial agreement. This can be interpreted as a modest effect size. Interestingly, 
mediation has also been shown to be somewhat effective in reducing tensions in 
long-term contentious conflicts (Beardsley et al. 2019).

Shaw’s (2010) meta-analysis of divorce mediation supports the international 
mediation findings. She compared mediation and litigation outcomes obtained in 
five studies, reporting an average effect size (grand d statistic) of .36 (SD = 13.5) 
across the studies that made this comparison possible. This study is interesting 
for two reasons. One is that it is one of only two quantitative meta-analyses of 
mediation effectiveness. Another is that the focus on marital divorce mediation 
is similar to the company de-merger scenario used in this study. Both deal with 
issues concerning the terms of separation.

The other meta-analysis was performed by Nugent, Williams, and Umbresit 
(2004) on victim-offender mediation (VOM). They included 15 studies (9307 
juveniles at 19 service sites) in their sample. All of these studies compared the 
effects of a VOM program with a control group (no VOM program) on re-offense 
or recidivism. The odds of VOM participants were only about .70 as great as the 
odds of nonparticipants reoffending, which converts to an effect size of .39. This 
is comparable to the average ES reported by Shaw. A field study by Ashford and 
Faith (2004) compared participants randomly assigned to a mediation (n = 124) 
with a pretrial conference (n = 76) condition. They reported a significant differ-
ence between the conditions on degree of settlement: An F ratio of 7.91 which, 
when expressed as an ES is .20. A third study by Wall (1979) compared two 
mediation techniques, rewarding negotiator concessions, and suggesting conces-
sions on agreements, total and initial concessions, and joint payoffs (integrative 
agreements). The ES for rewards (vs. no rewards) were .22 (total concessions), 
.26 (agreements), and .31 (joint payoffs). The ES for suggestions (vs no sugges-
tions) was .30 on initial concessions. The average ES across these comparisons is 
.27.

A third empirical benchmark comes from our research on e-mediation. The cur-
rent study extends that research by adding a condition using a communication robot. 
Control group comparisons were made in Druckman et  al. (2004) and Druckman 
et al. (2014). In the earlier Druckman et al. (2004) study, a comparison between a 
screen mediator and reflection control on agreements yielded an effect size (r) of .32. 
Other pairwise comparisons on agreements included a screen mediator and media-
tion advice (r = .23) and a screen vs. a human mediator (.24). The average effect size 
across these comparisons is .26. The proportion of agreements that were integrative 
were also analyzed. Three comparisons yielded an average effect size of .32 (the 
screen-human comparison yielded an effect size of .48, favoring the human media-
tor). In the more recent Druckman et al. (2014) study, mediation advice provided by 
a screen did not produce more agreements or more compromise agreements than the 
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controls but did produce agreements where the conflicting parties made larger con-
cessions (r = .20) and reciprocated more of their opponent’s concessions (r = .22).

Overall, across the three domains, mediation, including e-mediation, is effective 
in about one-third of the cases and produces an average effect size of about .33. This 
background serves as a benchmark for evaluating the impact of the mediation plat-
forms used in this study. We now turn to a discussion of e-mediation support, first 
by describing the support functions and then reviewing the earlier results.

The review of mediation studies leads to the first pair of hypotheses:

H1 Mediation produces more agreements than no mediation. The expected effect 
size for this comparison will be around .30.

H1a Mediation produces more integrative agreements than no mediation. The 
expected effect size for this comparison will be around .30.

3  Mediator Support Functions

The study reported in this article focuses on the impacts of alternative platforms for 
delivering mediation. We compare mediation delivered by a human, by a computer 
screen, and by a communication robot.1 All of the mediation conditions in the study 
were based on a model of mediator functions developed by Druckman et al. (2002), 
implemented in a software system, and referred to initially as Negotiator Assistant 
and later as Negotiator Support System (NSS). The support provided by the com-
puter system captures three functions of process mediation, referred to as diagno-
sis, analysis, and advice.2 These functions spring into operation at the moment of a 
negotiation impasse. Diagnoses are based on answers to suites of questions, created 
by the authors, about the negotiating parties, their delegations, the issues, situation 
and process. Depending on the answers, an algorithm calculates the extent of flex-
ibility shown by the negotiators. Flexibility “scores” are displayed on a grid with 
forecasts of likely outcomes such as no agreement, capitulation by one party to the 
other, compromise or fair agreement. Analyses are based on the imputed sources of 
disagreements or impasses, including issue complexity, value differences, lack of a 
plausible solution, and intra-delegation disputes. These sources are then linked to 

1 The heuristic background for adding a robotic platform was an exploratory study on conflict facilita-
tion performed in 2016 with the Telenoid communication robot, reported in Seibt/Vestergaard 2018. We 
describe below the communication set-up and the design features of the robot.
2 We distinguish between process and substantive mediation. By process mediation, we refer to aspects 
of the negotiation that move it in the direction of agreement or impasse. For example, regarding the talks 
as a strategic game or problem-solving process, offering or retracting concessions, focusing on gains and 
losses or relationships. This is the type of mediation modeled by the system used in this study. By sub-
stantive mediation, we refer to preferences on issues. Substantive mediators help negotiators find solu-
tions that benefit both or all of them. They are encouraged to trade on different preferences for optimal 
outcomes (Raiffa 1982) or to create multiple equivalent simultaneous outcomes (Leonardelli et al. 2019).
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various types of advice. Further details about these functions with examples are pro-
vided in the section on VienNA.

4  Evaluating the Negotiator Support System

The NSS support system was used initially in a case resembling the conflicts that 
preceded the 2003 war in Iraq (Druckman et  al. 2004). Seven issues were pre-
sented to role-playing negotiating delegates representing the fictitious nations of 
Anice or Izeria. The case was sufficiently complex to produce an impasse after 
the first round of negotiating. At this point, negotiators availed themselves of the 
NSS before proceeding to another round. Three experiments were conducted. The 
first experiment compared the NSS system with a comparable period of reflec-
tion. Significantly more agreements (both across and within the issues) and fewer 
impasses were obtained for the NSS negotiators. These negotiators also had more 
favorable perceptions of the outcome, but not the negotiating process. They did 
not find the NSS to be more helpful or essential for resolving the issues than 
the period of reflection; significantly more favorable perceptions were obtained 
for the reflecting activity. A second experiment compared the NSS system with a 
paper (rather than screen) advice only condition. More agreements were obtained 
on most issues for the NSS condition. However, negotiators in a condition of 
paper advice had more favorable perceptions of the outcome and process.

The third experiment compared two screen conditions, referred to as separate 
and joint use of the system, with a scripted human mediator. In one screen condi-
tion, negotiators used the support system separately on different computers; in 
the other condition, they used the system together in the same room on the same 
computer. The separate NSS condition produced as many agreements across the 
issues as human mediation; significantly more agreements were produced by the 
joint NSS condition than those obtained in the separate NSS or human media-
tion conditions. Moreover, significantly fewer integrative agreements occurred 
for separate NSS negotiators than for those in the joint NSS or human mediation 
conditions. Similar to the results obtained in the first experiment, negotiators with 
human mediators had more favorable perceptions of mediator helpfulness than 
those in both NSS conditions.

Further developments in NSS technology enabled negotiators to access media-
tion at any time, in any location. Referred to as asynchronous or non-face-to-face 
negotiation, this NSS configuration could be considered as a forerunner to many 
of the current social media platforms. It resembles the way many professional 
negotiators conduct their business these days. Technical details, including the 
use of a modular platform known as Negoisst (Schoop et al. 2003), are described 
in Druckman et al. (2014). The mediation system is known as VienNA and was 
developed in collaboration with TU Wien (Druckman et  al. 2014). VienNA 
revises the analysis, diagnosis, and advice functions of the original system so that 
they can be executed separately for the involved negotiation parties. This ena-
bles negotiators in different time zones or locations to use this form of mediation 
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support. It also provides decision and documentation support from other asyn-
chronous NSS like Negoisst (Schoop et al. 2003).

A next experiment was designed to evaluate VienNA and, in so doing, test a 
number of hypotheses (Druckman et  al. 2014). This was a control-group com-
parison of conditions where negotiators had access to or no access to VienNA. 
Hypotheses were developed for impacts on outcomes, processes, timing of media-
tion, types of advice, mediation approaches and perceptions. These results rein-
force and extend the earlier findings in several directions. The earlier study by 
Druckman et al. (2004) showed NSS advantages in producing agreements while 
the second study by Druckman et al. (2014) showed effects primarily on the size 
of concessions. Both studies showed that the NSS produced more favorable out-
come perceptions of satisfaction than process perceptions. The more recent study 
showed that only fairness advice produced more agreements and more recipro-
cated concessions. Together these findings raise questions about mediation, the 
substance of mediation, and the platform for delivering mediation services. Medi-
ation per se may matter more than the substantive advice provided by media-
tors. Electronic platforms for delivering mediation may not have an advantage 
over human mediators except when delivered in the joint presence of the nego-
tiating parties. These platforms are regarded by the experimental participants as 
being less helpful than humans even though they produced more willingness to 
compromise.

The findings obtained in this set of experiments suggest the following hypotheses 
(we abbreviate hereafter ‘screen-based mediation’ as ‘screen mediators’):

H2 Screen mediators produce as many agreements as humans.

H2a Screen mediators do not produce more integrative agreements than humans.

H3 Negotiators are more satisfied with screen mediators than with no mediation.

H3a Negotiators are more satisfied with human than with screen mediators.

5  Introducing Human–Robot Interactions

Human–robot Interaction (HRI) is a burgeoning multidisciplinary field exploring 
benefits and drawbacks of robotics applications in the health care and education sec-
tors, but also in areas of therapy and counseling, including conflict detection and 
resolution. As a number of HRI studies show, human–robot interactions differ from 
human–human interactions and human–computer (screen) interactions in numer-
ous ways. During the past 15 years of HRI research, it has become apparent that, 
depending on interaction contexts, robots can be as or more effective than humans 
in engaging human interaction partners and getting them to follow directions (Utami 
et  al. 2017; Bainbridge et  al. 2008), increasing prosocial behavior (Krátký et  al. 
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2016), showing a willingness to disclose private information (Yamazaki et al. 2012), 
providing some cognitive learning gains (Lyzberg et  al. 2012), eliciting empathy 
(Seo et al. 2015; Connolly et al. 2020) and rapport building (Seo et al. 2018), and 
effectively mediating conflict between pairs of children as they attempted to resolve 
their conflict (Shen et al. 2018).

Of particular importance is the finding that we experience robots as physical 
agents in three-dimensional space. As shown by Krátký et al. (2016), the dimension-
ality of the visual information apparently plays an important role: more prosocial 
behavior occurred when experimental subjects interacted with a 3D rather than a 2D 
picture of the same robotic agent.

Whether the distinctive differences between human–human interaction, 
human–robot interaction, and human–computer interaction, can be attributed to 
differences in the way in which we cognitively process socially relevant informa-
tion (implicit social cognition), is currently an open research interest (Wykowska 
et al. 2016; Cross et al. 2019). Computers and robots lack distinctive perceptual cues 
for gender, age, ethnicity, or status. As a result, they may be perceived as acting 
more fairly, leading to attributions of neutrality. This hypothesis underlies the idea 
of “Fair Proxy Communication” (FPC), a communication format where two people 
interact with each other via a teleoperated robot without perceptual cues for gen-
der, age, ethnicity, race, or status.3 Since the robot does not afford perceptual biases 
based on visual appearance, it may enable the person who is interacting with the 
robot to act ‘more fairly’ or in a less biased way. Seibt and Vestergaard (2018) sug-
gest applications of this communication format in conflict facilitation, counseling, 
and assessment communication (job interviews). The latter is currently explored in 
experimental and real-life settings (Nørskov and Nørskov 2020), while a variation of 
the former, the application of the communication format FPC in the context of con-
flict facilitation, constituted the ‘robotic platform’ of the current study.

A central goal of mediators is to deliver fair outcomes that satisfy all sides of a 
dispute. That robots can support the goals of mediation was shown in the Shen et al. 
(2018) study of children reacting to a robot mediator. The key intervention in that 
study was the mediator’s role in flagging the conflict onset. This may be regarded as 
an early diagnosis of the conflict.

The issue of mediator neutrality is complex. Izumi’s (2010) detailed treatment of 
these issues makes it clear that neutrality is illusory. There is simply no way of prevent-
ing implicit biases or expunging mediators of their own incentives for favoring cer-
tain agreements (or parties) over others or of the reputational stakes involved in their 

3 The specific physical (i.e.humanoid but with neutral appearance) and functional design features 
required by FPC are currently best realized by the telecommunication robot Telenoid R1 produced by the 
ATR/Hiroshi Ishiguro Robotics Lab in Japan (Osaka, Kyoto). The Telenoid robot enables teleoperated 
communication as follows: A person (interlocutor) interacts with the robot in the normal physical setting 
of direct communication among two people in the same room. The robot is teleoperated by a person, who 
sits in a remote location at a computer with a webcam and microphone; a software package transmits 
the operator’s verbal input, his or her voice (modified or unmodified), facial expressions (limited to lip 
movements), and head movements to the robot. In the standard format of FPC, the interlocutor is aware 
of the fact that the robot is teleoperated by a person; this condition was modified in the present study, see 
Sect. 7.6 below.
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performance or outcome. Indeed, a case can be made for some advantages of bias when 
the biased mediator delivers the preferred party (Savun 2008). Computers and associ-
ated NSS software, including robotic delivery systems, are presumed to eliminate the 
perceptual human cues and demographic characteristics of mediators. However, robots 
may not fully succeed in doing so (our robot resembles a small Caucasian person) and 
may introduce their own characteristic demeanor (voice and expressions) and stereo-
type. One question is whether these systems are perceived as unbiased. Another is 
whether the perceptions influence the effectiveness of mediation. These questions are 
central to the idea of Fair Proxy Communication.

Based on the few previous studies on the use of robots in mediation or facilitation, 
we propose an additional five hypotheses as contributions to this nascient literature (we 
abbreviate ‘mediation by Telenoid robot’ as ‘Telenoid mediators’).

Together with the study reported by Seibt and Vestergaard (2018), three studies sug-
gest that robots can be effective mediators—in direct employment as interlocutors in 
conflicts among children (Shen et al. 2018), and more indirectly as promotors of pro-
social motivation in Krátký et al. (2016) and Connolly et al. (2020).

H4 Mediation by a Telenoid robot is more effective than mediating a social conflict 
via a screen – Telenoid mediators produce more agreements than screen mediators

H4a Mediation by a Telenoid robot produces more integrative agreements than 
screens.

The Krátký et  al. (2016) findings on the effects of dimensionality on prosocial 
behavior also suggest that physical robots are similar to humans concerning animation 
and voice. This suggests another pair of hypotheses:

H5 Mediation by a Telenoid robots does not produce more agreement outcomes 
than those produced by a human mediator.

H5a Mediation by a Telenoid robot does not produce more integrative agreements 
than those produced by a human mediator.

A next hypothesis derives from the arguments about biased communication made by 
Skewes et al. (2019):

H6 Agreements obtained by Telenoid mediators and screen mediators are perceived 
as more fair than those obtained by human mediators.

A final hypothesis is on the role of gender perceptions. In the case of the Telenoid 
robot visual gender cues are removed but acoustic cues are present. Thus, the voice of 
the Telenoid could have an influence on gender attributions to the Telenoid. If negotia-
tors were to attribute a gender to the Telenoid on the basis of voice, the biased assess-
ments of mediators should apply to both human mediators (visual and acoustic cues) and 
Telenoids–females should prefer female mediators and Telenoids with a female voice.
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H7 Negotiators have more favorable perceptions of mediators of the same gender.

6  Mediation Platforms, Outcomes, and Satisfaction: A Model

The hypotheses presented above posit direct effects, a relationship between the 
experimental conditions and an outcome or perceptions. We can also evaluate indi-
rect effects, where one or more variables mediate the relationship between an IV 
(experimental conditions) and a DV (perceptions). These effects connect the hypoth-
esized effect of the conditions on agreements and types of agreements with percep-
tions of satisfaction. The model is shown in Fig. 1. Referred to as parallel media-
tion, the model evaluates two paths, one through agreements to satisfaction with the 
results in the negotiation and another through types of agreements to satisfaction. 
The analysis procedure consists of contrasts between each pair of conditions.

7  Methods

This section is divided into several parts. First, the case scenario is described. Sec-
ond, the participants are described. Third, we present the experimental design. Next, 
the procedures are discussed including how each of the experimental conditions was 
run. Additional sections include technical details on the computer system known as 
VienNA and the Telenoid robot.

7.1  Case Description

The case was designed to create a multi-issue, distributive negotiation problem with 
the potential for an integrative solution if subjects engaged in integrative problem-
solving behaviors. The subjects were assigned the roles of representatives of Sarah 
and Peter who jointly owned a high-tech company, but had different plans with it 
for the future: Peter preferred focusing on cures for Alzheimer’s while Sarah was 
more interested in Diabetes. The case created a scenario in which a demerger of 
the company, including the distribution of its assets (patent, employees, laboratory 

Fig. 1  Indirect Effects Model
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equipment, building) and liabilities, was the only option to resolve the conflict 
between the owners.

The negotiators were provided with a case description including public infor-
mation about the company (known to both subjects) as well as private information 
about the individual plans of Sarah and Peter. A utility scoring table was constructed 
for each party, indicating the relative importance of the issues and the preferences 
for the different settlement options on the five issues to be negotiated. These util-
ity scores were transformed into a graphical representation of the preferences of the 
parties represented in the negotiation role play. Individual preferences were private 
information and, therefore, known only to the respective representatives. A graphi-
cal preference representation has been shown to be advantageous in previous studies 
(see Filzmoser and Gettinger 2019).

The most important issue of the case, the patent for a nano-technology, was indi-
visible and had to be assigned either to Sarah or Peter, creating a strong conflict 
between the parties. The private information for Sarah’s and Peter’s representatives, 
however, also included an integrative option to resolve the problem: They could sell 
the patent to a large investor who was interested in Sarah’s and Peter’s plans. Dif-
ferent representatives of the investor had talked to both parties without consulting 
with each other. Since this information was private and only known to either Peter 
or Sarah and one of the investors, problem-solving and information sharing was 
required to identify this integrative solution.

Since we hypothesized (see H6) that the approximately gender-neutral visual 
appearance of the Telenoid would contribute to the perceived fairness of the media-
tion delivered by this specific platform, we assigned different genders to the negoti-
ating parties to charge the case with a gender perspective.

7.2  Experimental Design

The design consisted of four experimental conditions: a screen-based mediator, a 
human mediator, a Telenoid robot mediator, and a no-mediation control group. The 
mediators in each of the three mediation conditions were scripted in the same way. 
They were trained, in the robot and human conditions, to deploy the three functions 
developed for the VienNA system. The key addition for this experiment was the 
VienNA scripting of operators for the Telenoid robot. A male and female opera-
tor was assigned randomly to the robot sessions, with half the sessions being run 
with the male and the other half with the female operator. Male and female media-
tors were trained to run the human mediator condition; these mediators were also 
randomly assigned to sessions in this condition, again ensuring that half of the ses-
sions were run by male and half by female mediators. The same scripting was used 
for the screen condition, which was essentially the same as that run in the Druck-
man et al. (2014) study. The control condition substituted a between-rounds period 
of reflection for mediation similar to that designed for the first experiment reported 
by Druckman et al. (2004). Implementation details for each condition are discussed 
below in the section on procedures.
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7.3  Participants

The participants (gender-balanced male–female dyads) were recruited from a uni-
versity-based research participant pool arranged for experiments conducted at the 
Cognition and Behavioural lab at Aarhus University, Denmark. Inclusion criteria 
were: (a) 18 years or older at the time of enrollment, (b) good proficiency in writ-
ten and spoken English. The participants were compensated for their time with the 
amount of 100–250 DKK (approx. 13–33 EUR) depending on how much time was 
spent in the lab. None of the participants knew the size of their compensation until 
after the experiment. A total of 286 participants were recruited.

7.4  Procedures

Approval was obtained from the research labs ethics committee and the study 
was conducted in accordance with the Helsinki Declaration (ethical principles 
for research mainly focused on medical studies but applicable to all research with 
human subjects). All participants were greeted individually and received written 
and verbal information about the study before informed consent was obtained. They 
were informed that the purpose of the project was to evaluate technological aids 
to help resolve conflict and that they would have to negotiate a case of a business 
demerger with another person. They were also told that the experiment consisted 
of several conditions and that they would be assigned randomly to one of the con-
ditions. Then the participant received an envelope containing the negotiation case 
corresponding to their gender (females were given the case representing Sarah while 
males were given the case representing Peter). They were given 20 min to read and 
prepare the case and instructed to ring a bell if they were finished beforehand. Then 
they were assigned ID numbers and asked to fill in the baseline questionnaires on 
tablets. All Questionnaires were delivered via Qualtrics Software© (2013; Qualtrics, 
Provo, UT, USA).

At this point, the participants were escorted to another room and introduced to 
each other as the representatives of Sarah or Peter. They were instructed that they 
would have 15 min to negotiate during a first round and that they were not expected 
to come to an agreement within this time. For the three mediation conditions (see 
below) they were told that they would be offered mediation after this first round. All 
negotiations were audio-recorded. Following the initial negotiation, the participants 
were assigned to one of the following four conditions.

Unmediated negotiation (control condition): The participants were given a five-
minute break in separate rooms after the initial negotiation and were then instructed 
to continue negotiating the case for 30  min and fill out an agreement sheet. This 
phase ended after 30 min regardless of whether an agreement had been reached.4 If 

4 The decision to use a 30-min period for negotiation was based on previous negotiation research con-
ducted by several of the authors including our previous e-mediation experiments (e.g., Druckman et al. 
2014). We have found that this is sufficient time to discuss and decide on possible settlements for five 
issues. The total amount of negotiating time (Rounds 1 and 2) was 45 min.
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the participants reached an agreement before the deadline, they were instructed to 
ring a bell.

Screen-based negotiation with VienNA: The participants were led to two differ-
ent locations. One participant, selected randomly, was instructed to stay in a waiting 
room while the other was introduced to the VienNA system. Following a 25-min 
mediation session, the other participant was offered a mediation session. After both 
parties had used the VienNA system they returned to the negotiating room and con-
tinued their talks about the case for 30 min.

Human facilitated negotiation based on the VienNA system (50% with male 
mediator): The participants were led to different locations. One randomly selected 
participant was instructed to remain in a waiting room while the other was intro-
duced to the human mediator. The human mediator guided the participants through 
a human-facilitated VienNA mediation. The mediation content and procedures were 
the same as the screen condition; the flexibility grid was presented on the com-
puter. The human mediator gave the advice. Following the 50 min mediation session 
(25 min for each participant), they returned to the same room to continue negotiat-
ing the case for a maximum of 30 min.

Telenoid facilitated negotiation based on the VienNA system (50% male opera-
tor): The participants were led to different locations. One, randomly selected, partic-
ipant was instructed to remain in a waiting room while the other was introduced to 
the Telenoid mediator. The waiting period instructions were the same as those used 
in the screen and human conditions. The mediation content and procedures were 
also the same as the screen and human conditions; the flexibility grid was presented 
on the computer. The Telenoid mediator gave the advice. Following the 50  min 
mediation session (25 min for each participant), they returned to the same room to 
continue negotiating the case for a maximum of 30 min.

During the waiting period, while the other party was receiving mediation in the 
screen, human, and robot conditions, the participants were instructed to refrain from 
using telephones or computers and remain on the premises. The waiting period dur-
ing mediation was roughly the same for each of the mediation conditions, screen, 
human, or Telenoid mediation. The order was randomly determined. Thus, dif-
ferences found among the mediation conditions could not be attributed to waiting 
time.5 A negotiation outcome agreement sheet was left on the table (see the Appen-
dix). The negotiators were told to sign the contract if an agreement was reached. 
Those that completed the negotiation before the allowed 30 min were told to ring a 
bell. When an agreement was signed the participants were asked to explain the con-
tent of the agreement. If 30 min had passed without an agreement it was registered 
as a case of non-agreement.

5 The waiting time was shorter for the control condition. Several reasons prompted this decision. One is 
that we were interested in evaluating the effects of no mediation. A long waiting period between rounds 
would be difficult to justify to the negotiators. Another is that the impact of waiting time on outcomes is 
not clear. There are no studies to inform us about this. A third is that a longer period may have led nego-
tiators to wander away from the task at hand. That said, it would be of interest to evaluate the impact of 
between-round breaks on processes and outcomes.
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For all four conditions, the participants were taken to separate waiting areas and 
asked to complete post-negotiation questionnaires. Finally, they were debriefed and 
instructed not to disclose anything about the study to others until the data collection 
had been completed.

The number of negotiating dyads per conditions are as follows: Female Telenoid 
(42); Male Telenoid (42); female human (42); male human (42); screen (44), and 
control (42). Male and female participants were randomly assigned to one of the four 
conditions. Thirty-two dyads reached an agreement during the first round, before the 
mediation took place. They were excluded from the analyses. The distribution of age 
and education across the conditions is shown in Table 1. None of the differences is 
statistically significant.

7.5  VienNA

VienNA is an algorithmic-based electronic mediation system based on the three 
functions of mediation discussed above, diagnosis, analysis, and advice (Druckman 
et al. 2004). The diagnosis function is based on answers to suites of self-report sur-
vey questions about the issues and negotiation process. Issue questions are shown in 
Fig. 2.

The questions correspond to variables explored in experiments on flexibility in 
negotiation (Druckman 1993). They are grouped into two categories referred to as 
process (concessions made by your party) and issues (complexity, type as reflecting 
values or interests). Answers to each question were coded as indicating more (will-
ingness to move from opening positions) or less (unwillingness to move) flexibil-
ity. The questions were weighted in terms of their relative influence on negotiating 
flexibility, based largely on effect sizes obtained in an earlier meta-analysis of the 
corresponding variables (Druckman 1994). The weighted sums for each section are 
converted by algorithms into locations on the flexibility grid shown in Fig. 3. The 
calculations are discussed in detail in Druckman et al. (2002) and Druckman et al. 
(2004). The grid displays nine possible outcomes, including no agreement, asym-
metrical agreement, and fair agreement.

The analysis function of the software identifies survey answers that indicate dif-
ficulties for the negotiators or suggests the sources of their problems. Examples of 
difficult answers include the following: differences on the issue are large, issue com-
plexity is high, no available compromise or salient solution to the conflict, large dif-
ferences exist within the negotiating delegation, values are at stake, and reluctance 
to problem-solve.

These sources of conflict are linked to the third function, advice to overcome the 
difficulties faced by negotiators. Nine advice windows are available: information 
exchange, integrative agreements, fractionation, fairness norms, conceptual frame-
work, differences, log-rolling, flexibility options, and overall approach. The type of 
advice connects to the analyzed source of the problem as shown in Fig. 4: For exam-
ple, when issue complexity is high, negotiators are directed to advice on fractiona-
tion and information exchange; when there is no available compromise, negotiators 
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are directed to advice on issue linking and log rolling. An example of advice is: 
divide large complex issues into component parts and address them separately. The 
system was originally designed as a screen mediator (Druckman et  al. 2002; see 
also Druckman et al. 2014). It was adapted for use with humans by Druckman et al. 
(2004) and Telenoid robot mediators in this experiment.6

Fig. 2  VienNA survey questions for issues

Fig. 3  VienNA flexibility grid

6 Neither the knowledge nor the technical aspects of the software were described to the negotiators. 
They were encouraged to focus attention on the grid, the analysis, and the relevant advice given by the 
screen, human, or robot.
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7.6  The Telenoid Robot

Participants in the robot mediation condition interacted with the tele-operated robot 
Telenoid. The Telenoid is an android robot developed by Hiroshi Ishiguro from 
Osaka University and the Advanced Telecommunication Research Institute Interna-
tional. The Telenoid is: “developed to appear and behave as a minimal design of 
human features… A minimal human conveys the impression of human existence at 
first glance, but it doesn’t suggest anything about personal features such as being 
male or female, old or young” (Ogawa et al. 2011). The tele-operation of the Tel-
enoid entails that the limited body movements of the robot mirror the operators. The 
operator controlling the movements of the Telenoid is placed in a separate, adjacent 
room and receives video and audio-input from the Telenoid (see Fig. 5).

8  Assessment Procedures

This section is divided into three parts, coding the negotiation outcomes, assessing 
perceptions, and evaluating indirect effects.

8.1  Coding the Outcomes

Two decisions were made about each outcome. The first decision was whether the 
outcome was an agreement. Two types of agreements occurred. Negotiation repre-
sentatives either solved all issues using the range of choices given in the scenario or 
they solved all issues by inventing alternative solutions.

Fig. 4  VienNA advice window
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Both types of agreements could be either integrative or distributive. Both were 
guided by the same defining criteria. The key difference was between joint and indi-
vidual benefits. Joint benefits (integrative agreements) were indicated by a mutual 
willingness to enter into a new relationship that would benefit both, not favoring 
one or the other party. This type of agreement reflects an attempt to expand the pie. 
Individual benefits (distributive agreements) consisted of either asymmetrical agree-
ments where one party was favored or symmetrical agreements where each party 
assumed the same losses as in a compromise. This type of agreement reflects a 
fixed-pie bias.

The examples below show agreements that were coded as distributive or inte-
grative for negotiators that adhered to the structured scenario and for those that 
invented agreements outside that structure. The former consisted of decisions made 
on each of the five issues. Sixty-eight percent (about two thirds) of the agreements 
took this form. The latter consisted of decisions made outside of the options given 
for the issues. These may be considered as inventive or creative agreements. Thirty-
two percent (about one third) of the agreements took this form and are referred to as 
non-structured agreements (NSAs).

A typical distributive agreement from the structured scenario takes the following 
form:

Agreement on the five issues as follows: 1. Sarah owns the patent, Peter is licensed 
to use the technology; 2. Sarah gets 60 employees, Peter gets 120 employees; 3. Peter 

Fig. 5  The operating system of 
the Telenoid
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stays in the building; 4. Peter keeps the equipment for a compensation; 5. Sarah takes 
over the responsibilities. This asymmetrical agreement favors Peter.

An example of an integrative agreement from the structured scenario is the 
following:

Agreement on the five issues as follows: 1. The patent is sold to a third party, 
Myotosis; 2. Sarah gets 95 employees, Peter gets 85; 3. Peter keeps the building; 4. 
Sarah keeps the building for compensation; 5. Peters takes the responsibility.

The utility values are about the same for Sarah and Peter. They resolved the key 
issue of patent ownership and split the other four issues with two favoring Sarah and 
two favoring Peter

Examples of the NSA distributive agreements are the following:
Peter takes a commitment to develop the Alzheimer’s nanobot first. The revenue 

gained will then be used to develop the diabetes project. He will then sell the new 
patent to Sarah.

They agree not to de-merge, but rather to stay together and pursue research on 
Alzheimer’s. Profits from the research will then be spent on the diabetes project.

Examples of the NSA integrative agreements are the following:
The four parts of the agreement include: 1. The patent will continue to be shared. 

2. Both parties will stay in the building 3. The lab equipment is shared. 4. Both 
Sarah and Peter will have a first responsibility to MED Inc, then to their respective 
departments. In general: A joint effort– trying to find new funding.

Everything is shared, and they work on Peter’s project for the first 5 years since 
it is the most time-sensitive, then Sarah’s project for the next 5 years. The goal is 
to find a cure within 5 years and if found before the 5 years, the other project will 
begin. Participants argued that this solution also would be most valuable for the 
shareholders.

8.2  Assessing Perceptions

Twenty-six self-report questions were asked following the negotiations.7 Each was 
arranged on a seven-point Likert-scale with higher scores indicating more positive 
perceptions about the mediator or mediation process. The questions were divided 
into three clusters, including various types of satisfaction (5 questions), perceptions 
of the mediator (12 questions), and of the VienNA mediating system (9 questions). 
The satisfaction questions represent each of the three factors (outcome, relationship, 

Utility Sarah ∶ 10 + 0 + 2 + 2 + 0 = 14

Utility Peter ∶ 5 + 5.2 + 15 + 10 + 5 = 40.2

Utility Sarah ∶ 0 + 2.25 + 2 + 5 + 10 = 19.25

Utility Peter ∶ 0 + 2.4 + 15 + 4 + 0 = 21.4

7 Questions about hostility, attitudes towards robots, gender perception, and tendency to anthropomor-
phize were also asked but fall outside the scope of this study.
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process) obtained from a factor analysis conducted by Druckman et al. (2014). The 
mediator and system perceptions came from the three experiments conducted in the 
earlier e-mediation study by Druckman et al. (2004). Examples of questions about 
the mediator, not asked in the control condition, include reducing the intensity of the 
conflict, helping to resolve disagreements and breaking impasses, improving fair-
ness and trust, addressing problems in the negotiation, and improving problem-solv-
ing. The questions on the VienNA system focused on the usefulness of the flexibility 
grid and the advice function as well as helping increase their awareness of aspects of 
the negotiation process.

8.3  Evaluating Indirect Effects

To test the significance of the indirect effects (see Fig. 1), we followed Hayes and 
Preacher’s (2014) use of multivariate contrast codes with robot, control, screen, and 
human as conditions. We derived path estimates to examine the predicted indirect 
effects between each condition on perceived satisfaction with performance through 
negotiation agreement and type of agreement. Mediation analyses were conducted 
with 5000 95% bootstrapped confidence intervals.

9  Results

As described in the sections above, the dependent variables consisted of outcomes—
agreement frequency, type of agreement as integrative or distributive, type of agree-
ment as structured or non-structured (NSA)—and the post-negotiation perceptual 
questions. No statistically significant differences in agreement outcomes were found 
between the male and female human mediators or between the male and female Tel-
enoid operators. This led to a decision to combine the genders in these conditions 
for the outcome analyses. This decision has the advantage of increasing the power of 
the statistical tests.

9.1  Agreements

Agreements reached by the dyads in each experimental condition are shown in 
Table 2. A logistic regression analysis showed that the differences among the four 

Table 2  Distribution of 
agreements across conditions

Agreement No agreement
Count (proportion) Count (proportion)

Condition
Telenoid 38 (.91) 4 (0.9)
Human 32 (.76) 10 (.24)
Screen 18 (.82) 4 (.18)
Control 12 (.59) 8 (.41)
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conditions are significant (β = .502, p = .016). An omnibus total model coefficient 
calculation was also significant (χ2 = 5.96, p = .015).8 Differences between each pair 
of conditions in the proportion of the outcomes that resulted in agreements were 
also calculated with a z test statistic which was converted into effect sizes (ES)9. 
Comparisons between each mediation condition and the controls resulted in the fol-
lowing effect sizes: r = .41 (Telenoid vs. control), r = .30 (screen vs. control), and 
r = .17 (human vs. control). The average effect size for these control comparisons is 
r = .29. This result provides support for H1, which posits a mediator effect with an 
average ES of about .30. The strongest effect was obtained for the Telenoid-control 
comparison.

In addition, the human-screen comparison was not significant, supporting H2. 
The Telenoid negotiators did not produce more agreements than screen mediators 
(z = 1.05, NS, r = .14). This result does not support H4. Significantly more agree-
ments were obtained by the Telenoid negotiators than by those with human media-
tors (z = 1.9, p = .032, r = .23). This result does not support H5. Thus, the Telenoid 
mediator produced more agreements than human mediators but not screens.

9.2  Type of Agreement

Types of agreements by the dyads in each experimental condition are displayed in 
Table 3. A logistic regression showed significant differences among the conditions 
including a very strong regression coefficient (β = − .752, p < .0001). An omnibus 
total model coefficient calculation was also significance (χ2  = 8.28, p = . 004).10 
Differences between each pair of conditions in the proportion of the outcomes that 
resulted in integrative agreements were also calculated with a z test statistic and 
corresponding effect sizes. Telenoid condition negotiators had significantly more 
integrative agreements than humans (z = 1.9, p = .054, r = .41), screen negotiators 
(z = 2.2, p = .014, r = .53) and the controls (z = 2.9, p <=.002, r = .73). The average 
ES across the three comparisons is .56. None of the other pair comparisons was sig-
nificant. These results support a Telenoid rather than a mediator effect. Thus, they 
do not support H1a. However, they do support H2a, showing no difference between 
humans and screens and H4a, showing that the Telenoid mediator produces more 
integrative agreements than screens. They do not support H5a, which posited that 
there would be no difference between Telenoid and human mediators. More insights 
about these results come from internal analyses of the non-structured agreements 
reported next.

8 Similar results were obtained with a Chi square evaluation of condition differences (χ2 = 8.09, 
p < .044).
9 The effect size (r) is calculated as the z score divided by the square root of the sum of the two sample 
sizes.
10 Similar results were obtained with a Chi square evaluation of condition differences (χ2 = 8.04, 
p < .045).



415

1 3

Who is Best at Mediating a Social Conflict? Comparing Robots,…

9.3  Non‑Structured Agreements (NSAs)

As discussed in the coding section above 32% of the cases produced non-structured 
agreements. These are considered as inventions or creative ideas. They are distrib-
uted unevenly across the conditions with 50% occurring in the Telenoid condition 
(vs. 29% [human], 15% [screen] and 5% [control; χ2 = 11.04, p < .012]. The Telenoid 
condition differs significantly from the each of the other three conditions: z (Telenoid 
vs human) = 2.46, p < .007, r = .49; z (Telenoid vs. screen) = 2.93, p < .003, r = .64; z 
(Telenoid vs. control) = 3.89, p < .0001, r = .92. The average ES across the three com-
parisons is .68. They were also divided into distributive and integrative agreements 
(see examples above). Twenty-nine percent of the NSA agreements were integrative. 
Roughly two thirds of these occurred in the Telenoid condition. About the same num-
ber of integrative agreements occurred in the structured (13) and NSA (12) cases. 
The integrative NSAs were also divided unevenly across the four conditions. Virtu-
ally all of these agreements were in the Telenoid condition (83%). Thus, the findings 
show a Telenoid effect for the number of NSAs and the number of integrative NSAs.

In summary, nine z tests for the difference in proportions were calculated as pair-
wise comparisons on agreements, types of agreements, and NSAs. The average ES 
is .42 but reduces to .36 if we consider the highest score (.92) as an outlier. These 
averages suggest overall effects. With regard to computed comparisons with the con-
trol group, the average ES is .47, which can be regarded as a mediation effect. The 
average ES across all comparisons with the Telenoid is .41, which can be regarded 
as a Telenoid effect.

9.4  Perceptions

Three clusters of post-negotiation perceptual questions are the focus of our individ-
ual-level ANOVA analyses. One cluster consists of five questions on satisfaction. 
Telenoid condition negotiators were more satisfied with their results (M = 5.11) than 
those in the human (4.55), screen (4.82), and control (3.92) conditions (F = 8.64, 
p < .0001). These findings are regarded as a Telenoid effect. Screen condition nego-
tiators were more satisfied with their results than the controls (p < .006), supporting 
H3. However, they were not more satisfied than those with human mediators, not 
supporting H3a. Further analyses of these effects are presented in the section below 
on Indirect Effects.

Table 3  Distribution of 
agreement types across 
conditions

Distributive Integrative
Count (proportion) Count (proportion)

Condition
Telenoid 23 (.61) 15 (.39)
Human 25 (.78) 7 (.21)
Screen 16 (.89) 2 (.11)
Control 11 (.92) 1 (.08)
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Negotiators in the three mediation conditions were more satisfied with their per-
formance (F = 3.76, p < .01), with their results when considering initial objectives 
(F = 6.13, p < .0001), and when compared with expectations (F = 4.05, p < .004) than 
the controls. This is regarded as a mediation effect. Telenoid and screen condition 
negotiators were more satisfied with the results because they were more favorable 
to themselves than to those in the human and control conditions (F = 2.67, p < .05). 
Negotiators in both the Telenoid and screen conditions were more satisfied with the 
results favoring themselves than those in the human and control conditions. This 
finding may help to explain the lack of difference in number of agreements obtained 
by the Telenoid and screen condition negotiators.

A second cluster consists of twelve questions on perceptions of the mediator. 
The ANOVA comparisons were among the three mediation conditions. Six of the 
12 questions produced significant or near-significant differences. The Telenoid con-
dition negotiators (compared to the human and screen conditions) were viewed as 
providing more help in reducing the intensity of the conflict (F = 2.78, p < .07), in 
helping to break impasses (F = 3.69, p < .03), in helping to resolve the disagree-
ment (F = 6.59, p < .002), and in improving the problem-solving process (F = 5.30, 
p < .006). These findings can be construed as a Telenoid effect. The Telenoid and 
human condition negotiators (compared to the screen condition) thought that the 
mediator increased trust in the other party (F = 2.72, p < .07) and helped them to 
address problems in the negotiation (F = 3.93, p < .02). These findings can be con-
strued as a social interaction partner (SIP) effect. However, no significant differences 
among the conditions were obtained on leading to a fair agreement, disconfirming 
H6.

A third cluster consists of nine questions about the VienNA system used in each 
of the mediation conditions. The ANOVA results showed that five of the nine pro-
duced significant differences among the three conditions. Telenoid and human medi-
ators as compared to screen mediators agreed that the VienNA questions helped 
them become more aware of aspects of the negotiation they had not thought about 
(F = 5.14, p < .007) and of reflecting on the negotiation process (F = 4.58, p < .012). 
This may be considered to be a SIP effect. No significant differences were obtained 
for the three flexibility grid questions. All negotiators thought that the grid was help-
ful. As reported above, the conditions differed on the value of the advice offered by 
the system: the Telenoid mediator (compared to the human and screen) helped them 
address problems, resolve disagreements, and break impasses. This is a Telenoid 
effect.

Further insights about the Telenoid effects come from additional analyses on the 
NSAs. Comparing the integrative (n = 18) with the distributive (n = 13) agreements, 
we found a number of significant effects by two-tailed independent means t-tests (29 
df). The Telenoid mediation was perceived by negotiators who attained integrative 
(as compared to distributive) agreements as being more helpful in addressing prob-
lems (t = 2.67, p < .03), in breaking impasses (t = 2.44, p < .04), in leading to fairer 
agreements (t = 1.69, p < .10), in producing more favorable agreements (t = 1.69, 
p < .10), as being more trusting (t = 1.76, p < .09), reducing the intensity of the con-
flict (t = 2.46, p < .02), less confusing (t = 3.66, p < .001), and less frustrating (t = 2. 
26, p < .04). In addition, the integrative agreement NSAs said that the Telenoid 
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mediator helped them to become more aware of aspects of the negotiation they had 
not known about before. These findings provide additional support for a Telenoid 
effect: They attained more NSA integrative agreements and were generally more 
positive about the mediation and the negotiating results.

In summary, Telenoid effects occurred within each of the three question clus-
ters. Negotiators in the Telenoid condition were generally more satisfied and more 
positive about the advice given by the mediator, especially those that attained non-
structured integrative agreements. A few of the questions showed that the robot and 
human mediators (SIPs) were viewed more favorably than the screen.

9.5  Indirect Effects

We first tested for the predicted indirect effects on perceived satisfaction with results 
through negotiation agreement. We began with the indirect effects for the robot con-
dition. Results show that negotiation agreement significantly predicted perceived 
satisfaction (β = − .378, SE = .182, p = .039). As shown in Fig. 6, when contrasting 
robot vs. control, results indicate that the path from negotiation condition (robot 
vs. control) to negotiation agreement is significant (β = 1.513, SE = .501, p = .003), 
and importantly that the indirect effect of negotiation condition (robot vs. control) 
on perceived satisfaction through negotiation agreement was significant, as the 
95% confidence interval did not include zero (β = − .585, SE = .36, 95% CI [− 1.48, 
− .068]). As shown in Fig. 6, the results also indicate a significant path from nego-
tiation condition (robot vs. human) to negotiation agreement (β = 1.513, SE = .501, 
p = .003), and a significant indirect effect for negotiation condition (robot vs. human) 
on perceived satisfaction through negotiation agreement (β = − .323, SE = .251, 95% 
CI [− 1.094, −  .014]). When contrasting robot vs. screen, results indicate that the 

Fig. 6  Indirect effects for agreements
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path from negotiation condition (robot vs. screen) to negotiation agreement is not 
significant (β = .384, SE = .550, p = .485), and the indirect effect of negotiation con-
dition (robot vs. screen) on perceived satisfaction through negotiation agreement 
was also not significant, as the 95% confidence interval did include zero (β = − .140, 
SE = .247, 95% CI [− .885, .182]).11

We next tested the predicted indirect effects on perceived satisfaction with results 
through type of agreement. We began with the indirect effects for the robot condi-
tion. Results show that type of agreement marginally predicted perceived satisfac-
tion (β = .338, SE = .186, p = .071). As shown in Fig. 7, when contrasting robot vs. 
control, results indicate that the path from negotiation condition (robot vs. control) 
to type of agreement is significant (β = − 1.949, SE = .775, p = .012), and importantly 
that the indirect effect of negotiation condition (robot vs. control) on perceived satis-
faction through negotiation agreement was significant, as the 95% confidence inter-
val did not include zero (β = − .646, SE = .47, 95% CI [− 2.00, − .021]). As shown 
in Fig. 7, results also indicate a significant path from negotiation condition (robot 
vs. human) to type of agreement (β = − .824, SE = .382, p = .031), and a significant 
indirect effect for negotiation condition (robot vs. human) on perceived satisfaction 
through type of agreement (β = − .274, SE = .206, 95% CI [− .835, − .009]). When 
contrasting robot vs. screen, results indicate a significant path from negotiation con-
dition (robot vs. screen) to type of agreement (β = − 1.630, SE = .580, p = .005), and 
a significant indirect effect of negotiation condition (robot vs. screen) on perceived 
satisfaction through type of agreement (β = − .552, SE = .370, 95% CI [− 1.496, 
− .012]).

Fig. 7  Indirect effects for types of agreements

11 Results on all the other contrasts for agreements and types of agreements are available from the senior 
author.
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These results extend the direct tests presented above. They show that the Tele-
noid effects on outcomes lead to more satisfied negotiators than the other conditions. 
These effects are particularly strong on integrative agreements.

9.6  Gender

As reported above, there were no differences between the male and female negotia-
tors on either agreements or types of agreements. However, differences did occur on 
several perceptual questions. Male negotiators thought that the male operator and 
male mediator (compared to female operators and mediators as well as screen medi-
ators) helped them to resolve impasses (F = 3.74, p < .007). Female negotiators also 
viewed the male operator and mediator more favorably: The male Telenoid operator 
was more helpful in addressing problems (F = 3.13, p < .02), helped them to resolve 
the disagreement (F = 4.19, p < .004), and helped them to break impasses (F = 3.84, 
p < .007). Male Telenoid operators and male mediators were thought to lead to fairer 
agreements than the other conditions (F = 2.65, p < .04). The female mediator and 
screen mediator were viewed as producing less improvement in problem solving for 
females than the other conditions (F = 4.74, p < .002). Overall, the male operator 
voice and mediator evoked more positive perceptions, especially for female negotia-
tors, than female voices or mediators and screens. These findings do not support H7.

10  Discussion

The experiment reported in this article is an evaluation of different mediation plat-
forms, Telenoid, human, and screen mediators. The statistical analyses were guided 
by a set of hypotheses drawn from earlier studies on mediation, e-mediation, and 
human–robot interaction. Because only a limited number of studies have been 
reported to date, we regard the hypotheses in an exploratory mode. They are derived 
less from theoretical perspectives than from evaluations of alternative types of medi-
ators. Thus, the results shed light on the relative performance of these platforms 
with implications for further research and practice. But there are also implications 
for theoretical directions based on possible explanations for the findings. Both types 
of implications are discussed in this section.

The results show mediation effects and particularly strong Telenoid robot effects. 
Control group comparisons indicate that all types of mediators produced more 
agreements. Confirming H1, the mediation average effect size corresponded to the 
average ES obtained in the earlier benchmarked studies spanning an array of media-
tion contexts. This is an important finding. It supports the generality of mediation 
effects. The strongest effect was obtained by the Telenoid mediator, with effect sizes 
of .41 (agreements) and .73 (integrative agreements). The Telenoid mediator was 
significantly more effective than each of the other platforms, except for the screen 
mediator on agreements. Further support for these effects comes from the indirect 
analyses: Negotiation outcomes statistically mediated the relationship between type 
of mediation and satisfaction with the results; negotiators were most satisfied with 
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their results when the mediator was a Telenoid robot. These Telenoid effects are dis-
cussed in this section with an eye toward theory building.12

Although there were no significant differences among the conditions on fairness 
perceptions (H6), a number of other types of perceptual questions did show differ-
ences. We get a mix of mediation, Telenoid, and social engagement (human and Tel-
enoid) effects. For example, compared to the controls, mediators of all three types 
were more satisfied with the outcome compared to their expectations. The Telenoid 
mediators were viewed as more helpful with problem-solving and with breaking 
impasses while the two animated mediators led to increased trust and helped them to 
address problems. Thus, negotiators appreciated mediation and social engagement 
but, perhaps most of all, valued the Telenoid’s contribution to the advice given by 
the screen (VienNA) system.

The question of interest is what accounts for the strong Telenoid effects? Why 
does the Telenoid produce more and better outcomes than the other mediation plat-
forms? Some clues are provided from the analyses of the perceptions and NSA 
outcomes. A very strong difference occurred among the conditions on the ques-
tion concerning improvement in the problem-solving process: The Telenoid media-
tors were viewed as improving this process more than human or screen mediators. 
This finding suggests that these negotiators engaged in problem solving with the 
help of the Telenoid mediator. Their outcomes, showing significantly more integra-
tive agreements, attest to a problem-solving orientation toward the negotiated case. 
Ten of the 15 integrative agreements obtained in the Telenoid condition were NSAs. 
These negotiators may have made a stronger effort to create new solutions to the 
impasse. They may have regarded these agreements as creative responses. They also 
perceived the Telenoid mediator more positively (than those who attained distribu-
tive agreements in this condition) across a set of post-negotiation questions, suggest-
ing a halo effect stemming from their outcomes. For these negotiators, the positive 
Telenoid experience may have encouraged a problem-solving process leading to the 
integrative outcomes.

The Telenoid effects suggest two processes at play. On the one hand, the fre-
quency of NSAs may reflect divergent thinking, defined as the ability to produce 
multiple original responses (NSAs) to a specific stimulus (Telenoid mediator) (Guil-
ford 1956; Runco 2013). On the other hand, the number of integrative agreements 
obtained are creative solutions, defined as generating something new (an integrative 
agreement). Of interest is the question of whether these are responses to novelty as 
suggested by Gillebaart et  al. (2013) and Smedegaard (2019), which in turn may 
positively influence human creativity. Two aspects of novelty are reflected in expo-
sure to the Telenoid robot. One is that the negotiators have never experienced this 
kind of robot, which has been referred to as epistemological novelty (Witt 2009). 
Another is that social robots combine living and non-living features, which has been 
referred to as ontological novelty (Kahn 2016). Both of these conditions may be 
considered to amount to a form of cognitive stimulation that has been found in other 
studies to enhance creativity (Fink et al. 2010).

12 As noted in the Results section, there were no differences between screens and humans on agreements 
(H2) or types of agreements (H2a).
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The “creativity-boosting” idea is suggested as well by Beaty and Kenett (2020). 
They report that creative thinking can be boosted over the course of a single experi-
ment. They claim that “(t)aking a break from a problem to let your mind wander has 
been shown to improve subsequence performance on creative tasks” (2020: 224). 
Interacting with the Telenoid may have encouraged mind-wandering which in turn 
stimulated creativity. However, we await the insights that may emerge from system-
atic analyses of the conversations that unfolded during the second, post-mediation, 
round of negotiation.

More broadly, Miller (2020) calls attention to technological innovations on the 
role of AI neural networks in redefining the relationship between art and science. 
These innovations demonstrate improvements in the ways that machines and humans 
collaborate. Of particular relevance is the progress being made toward enhanced cre-
ativity, defined as going beyond the information or databases that we possess. While 
focusing primarily on a new age in machine architecture and function, it is apparent 
that new frontiers are on the horizon for human–machine interaction processes. Less 
attention is given to impacts of the technological revolution on human creativity.

The results obtained from this experiment extend the findings obtained from the 
earlier e-mediation experiments. Similar to the earlier experiments, screens produced 
more agreements and more integrative agreements than controls. They produced 
roughly the same number of agreements and types of agreements but received less 
positive perceptions than the human mediators. Both human and Telenoid media-
tors produced more positive perceptions than screens, supporting a social interaction 
partner effect. Animation in the form of moving figures was suggested by Druckman 
et al. (2004) as a way of increasing the effectiveness of electronic mediators. The 
Telenoid mediator provides such animation in 3D physical space. Indeed, the Tele-
noid was more effective in producing better outcomes and more positive perceptions 
than the other mediators and control. This third-generation study of e-mediation 
platforms has extended our appreciation for the possibilities of e-mediation.

Looking forward with the benefit of these results, we suggest a fourth generation 
of e-mediation experiments. One direction for a next experiment would build on the 
idea of Telenoid novelty. If the key to understanding responses to novel situations 
resides in divergent and creative thinking, then similar results should occur when 
these processes are stimulated by human or screen mediators. For example, nego-
tiators can be primed or encouraged by human mediators to take divergent paths 
in search for solutions to negotiation impasses. If these negotiators produce more 
and better agreements than comparable negotiators not primed or primed differently 
(mediators who think convergently), then the Telenoid effect can be understood in 
terms of these concepts.

Another direction would involve using a robot that differs in terms of appearance, 
voice, and animation. These alterations would address the question of whether the 
effects are due to robots more generally or to the particular Telenoid robot design 
used for this experiment; Are novel experiences general or design-specific reactions 
to robots? A third direction would focus on gender questions. These results showed 
no negotiator gender differences on outcomes but did show differences in percep-
tions of male or females operator voices or human mediators. Females in particular 
preferred male mediators in both the Telenoid and human conditions, suggesting a 
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bias. This finding runs counter to H7, although male negotiators show some prefer-
ence for male mediators with regard to breaking impasses. These results suggest a 
redoubling of our efforts to develop the tools that would be effective in assuring the 
perception of Telenoid neutrality.

These findings suggest a number of practical contributions. We have shown 
that mediation via communication robots can be particularly effective, but when 
and where would it be useful? This project is guided by “principles of responsible 
robotics” which, among other aspects, prohibit the practical exploration of applica-
tions where humans are replaced by robots (Seibt et al. 2020). However, the use of a 
robotic delivery platform for mediation ‘keeps the human in the loop’, and thus one 
may speculate about concrete practical scenarios for the use of “Fair Proxy Commu-
nication” in general, and the specific version of the platform explored here.

Several areas are suggested. One is when mediators are needed in dangerous situ-
ations such as hostage negotiations. Another is when mediators are asked to inter-
vene in intense, intractable conflicts—especially ethnic or racial conflicts. A third 
is when disputants are reluctant to involve third parties. In each of these difficult 
situations a robot may be regarded as less threatening, may be easier to discard, and 
seen as being more neutral. These situations may be helped as well by robot-human 
mediation teams. The team can implement such tactics as the “good cop (the robot)-
bad cop (human)” duo. As a team member, the “friendly” appearance of the commu-
nication robot may offset the perceived biases that emanate from human mediators. 
Robotic platforms can also add a novel or creative element to the intervention, and, 
following the results of this experiment, encourage divergent thinking about ways to 
resolve the conflict. The practice of mediation and related third-party roles is about 
to enter a brave new world of technological innovations that are likely to improve 
the craft.

Acknowledgements Research for this article was supported by the Carlsberg Foundation, grant no. 
CF2016-0004. Special thanks go to Sarah P. Doyle for her help with the indirect effects analyses.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http://creat iveco mmons .org/licen 
ses/by/4.0/.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


423

1 3

Who is Best at Mediating a Social Conflict? Comparing Robots,…

Appendix



424 D. Druckman et al.

1 3

References

Ashford JB, Faith RL (2004) Testing models of justice and trust: a study of mediation in child depend-
ency disputes. Natl Assoc Soc Work Soc Work Res 28(1):18–27

Bainbridge WA, Hart J, Kim ES, Scassellati B (2008). The effect of presence on human-robot interaction. 
In: RO-MAN 2008-The 17th IEEE international symposium on robot and human interactive com-
munication, pp 701–706. https ://doi.org/10.1109/ROMAN .2008.46007 49

Beardsley K, Cunningham DE, White PB (2019) Mediation, peacekeeping, and the severity of civil war. J 
Confl Resolut 63(7):1682–1709. https ://doi.org/10.1177/00220 02718 81709 2

Beaty RE, Kenett YN (2020) Mapping the creative mind. Am Sci 108(4):218–224
Bercovitch J, Gartner S (2006) Is there method in the madness of mediation? some lessons for mediators 

from quantitative studies of mediation. Int Interact 32(4):329–354
Connolly J, Mocz V, Salomans N, Valdez J, Tsoi N, Scassellati B, Vazquez M (2020) Prompting pro-

social human interactions in response to robot mistreatment. In: HRI’20: Proceedings of the 2020 
ACM/IEEE, March, pp 211–220

Cross ES, Hortensius R, Wykowska A (2019) From social brains to social robots: applying neurocogni-
tive insights to human–robot interaction. Philos Trans R Soc B 374:1–8

Damholdt MF, Vestergaard C, Kryvous A, Smedegaard C, Seibt J (2019) What is in three words? Explor-
ing a new methodology for assessing impressions of a humanoid robot encounter online and in real 
life. Paladyn J Behav Robot 10(1):438–453

De Rouen K, Bercovitch J, Pospiesza P (2011) Introducing the civil wars mediation (CWM) dataset. J 
Peace Res 48(5):663–672

Druckman D (1993) The situational levers of negotiating flexibility. J Confl Resolut 37(2):236–276. https 
://doi.org/10.1177/00220 02793 03700 200

Druckman D (1994) Determinants of compromising behavior in negotiation: a meta-analysis. J Confl 
Resol 38(3):507–556

Druckman D, Koszegi S (2017) Electronic mediation. In: Georgakopoulos A (ed) The handbook of medi-
ation: theory, research and practice. Routledge, London

Druckman D, Ramberg B, Harris R (2002) Computer-assisted international negotiation: a tool for 
research and practice. Group Decis Negot 11(3):231–256. https ://doi.org/10.1023/A:10152 81906 
202

Druckman D, Druckman JN, Arai T (2004) e-Mediation: evaluating the impacts of an electronic media-
tor on negotiating behavior. Group Decis Negot 13(6):481–511. https ://doi.org/10.1007/s1072 
6-005-2125-2

Druckman D, Mitterhofer R, Filzmoser M, Koszegi ST (2014) Resolving impasses in e-negotiation: does 
e-mediation work? Group Decis Negot 23(2):193–210. https ://doi.org/10.1007/s1072 6-013-9356-4

Filzmoser M, Gettinger JR (2019) Offer and veto: an experimental comparison of two negotiation proce-
dures. EURO J Decis Process 7(1):83–99. https ://doi.org/10.1007/s4007 0-018-0093-4

Fink A, Grabner RH, Gebauer D, Reishofer G, Koschutnig K, Ebner F (2010) Enhancing creativity by 
means of cognitive stimulation: evidence from an fMRI study. NeuroImage 52(4):1687–1695. https 
://doi.org/10.1016/j.neuro image .2010.05.072

Gillebaart M, Förster J, Rotteveel M, Jehle AC (2013) Unraveling effects of novelty on creativity. Creat 
Res J 25(3):280–285. https ://doi.org/10.1080/10400 419.2013.81378 1

Goodrich MA, Schultz AC (2007) Human-robot interaction: a survey. Found Trends Hum Comput Inter-
act 1(3):203–275

Grieg JM, Owsiak AP, Diehl PF (2019) International conflict management. Wiley, New York
Guilford JP (1956) The structure of intellect. Psychol Bull 53(4):267–293. https ://doi.org/10.1037/h0040 

755
Hill CE, Stahl J, Roffman M (2007) Training novice psychotherapists: helping skills and beyond. Psy-

chother Theory Res Pract Train 44(4):364–370. https ://doi.org/10.1037/0033-3204.44.4.364
Izumi C (2010) Implicit bias and the illusion of mediator neutrality. New Dir ADR Clin Legal Educ 

34:71–155
Kahn, PH, Kanda T, Ishiguro H, Gill BT, Shen S, Ruckert JH, Gary HE (2016) Human creativity can be 

facilitated through interacting with a social robot. In: 11th ACM/IEEE international conference on 
human––robot interaction (HRI), pp 173–180. https ://doi.org/10.1109/HRI.2016.74517 49

https://doi.org/10.1109/ROMAN.2008.4600749
https://doi.org/10.1177/0022002718817092
https://doi.org/10.1177/002200279303700200
https://doi.org/10.1177/002200279303700200
https://doi.org/10.1023/A:1015281906202
https://doi.org/10.1023/A:1015281906202
https://doi.org/10.1007/s10726-005-2125-2
https://doi.org/10.1007/s10726-005-2125-2
https://doi.org/10.1007/s10726-013-9356-4
https://doi.org/10.1007/s40070-018-0093-4
https://doi.org/10.1016/j.neuroimage.2010.05.072
https://doi.org/10.1016/j.neuroimage.2010.05.072
https://doi.org/10.1080/10400419.2013.813781
https://doi.org/10.1037/h0040755
https://doi.org/10.1037/h0040755
https://doi.org/10.1037/0033-3204.44.4.364
https://doi.org/10.1109/HRI.2016.7451749


425

1 3

Who is Best at Mediating a Social Conflict? Comparing Robots,…

Krátký J, McGraw JJ, Xygalatas D, Mitkidis P, Reddish P (2016) It depends who is watching you: 3-D 
agent cues increase fairness. PLoS ONE 11(2). https ://doi.org/10.1371/journ al.pone.01488 45

Leonardelli GJ, Gu J, McRuer G, Medvec VH, Galinsky AD (2019) Multiple equivalent simultaneous 
offers (MESOs) reduce the negotiator dilemma: how a choice of first offers increases economic and 
relational outcomes. Organ Behav Hum Dec 152:64–83

Lyzberg D, Spaulding S, Toneva M, Scassellati B (2012) The physical presence of a robot tutor increases 
cognitive learning gains. Proc Ann Meet Cognit Sci Soc 34(34):1882–1887

Miller AI (2020) Creativity in the age of AI. Am Sci 108(4):244–249
Nørskov M, Nørskov S (2020) Social robots and recognition. Philos Technol 33:5–8. https ://doi.

org/10.1007/s1334 7-019-00353 -y
Nugent WR, Williams M, Umbresit MS (2004) Participation in victim-offender mediation and the preva-

lence of subsequent delinquent behavior: a meta-analysis. Res Soc Work Pract 14(6):408–416
Ogawa K, Nishio S, Koda K, Taura K, Minato T, Ishii CT, Ishiguro H (2011) Telenoid: tele-presence 

android for communication. In: ACM SIGGRAPH 2011 emerging technologies, vol 15. http://
dl.acm.org/citat ion.cfm?id=20482 74

Raiffa H (1982) The art and science of negotiation. Harvard University Press, Cambridge, MA
Runco MA (2013) Divergent thinking. In: Carayannis EG (ed) Encyclopedia of creativity, invention, 

innovation and entrepreneurship. Springer, New York
Savun B (2008) Information, bias, and mediation success. Int Stud Q 52(1):25–47. https ://doi.org/10.111

1/j.1468-2478.2007.00490 .x
Schoop M, Jertila A, List T (2003) Negoisst: a negotiation support system for electronic business-to-busi-

ness negotiations in e-commerce. Data Knowl Eng 47(3):371–401. https ://doi.org/10.1016/S0169 
-023X(03)00065 -X

Seibt J, Vestergaard C (2018) Fair proxy communication: using social robots to modify the mecha-
nisms of implicit social cognition. Res Ideas Outcomes 4:e31827. https ://doi.org/10.3897/
rio.4.e3182 7

Seibt J, Damholdt MF, Vestergaard C (2020) Integrative social robotics, value-driven design, and trans-
disciplinarity. Interact Stud 21(1):111–144. https ://doi.org/10.1075/is.18061 .sei

Seo SH, Geiskkovitch D, Nakane M, King C, Young JE (2015). Poor thing! Would you feel sorry for a 
simulated robot? A comparison of empathy toward a physical and a simulated robot. In: 10th ACM/
IEEE international conference on human–robot interaction (HRI) IEEE, pp 125–132

Seo SH, Griffin K, Young JE, Bunt A, Prentice S, Loureiro-Rodríguez V (2018) Investigating people’s 
rapport building and hindering behaviors when working with a collaborative robot. Int J Soc Robot 
10(1):147–161. https ://doi.org/10.1007/s1236 9-017-0441-8

Shaw LA (2010) Divorce mediation outcome research: a meta-analysis. Confl Resolut Q 27(4):447–467. 
https ://doi.org/10.1002/crq.20006 

Shen S, Slovak P, Jung MF (2018) “Stop. I See a Conflict Happening.” A robot mediator for young chil-
dren’s interpersonal conflict resolution. In: Proceedings of the 2018 ACM/IEEE international con-
ference on human–robot interaction, pp 69–77. https ://doi.org/10.1145/31712 21.31712 48

Skewes J, Amodio DM, Seibt J (2019) Social robotics and the modulation of social perception and bias. 
Philos Trans R Soc B 374:20180037. https ://doi.org/10.1098/rstb.2018.0037

Smedegaard CV (2019) Reframing the role of novelty within social HRI: from noise to information. In: 
14th ACM/IEEE international conference on human–robot interaction (HRI). IEEE, pp 411–420

Utami D, Bickmore TW, Kruger LJ (2017) A robotic couples counselor for promoting positive commu-
nication. In: 26th IEEE international symposium on robot and human interactive communication 
(RO-MAN), pp 248–255. https ://doi.org/10.1109/ROMAN .2017.81723 10

Wall JA (1979) The effects of mediator rewards and suggestions upon negotiations. J Pers Soc Psychol 
37(9):1554–1560. https ://doi.org/10.1037/0022-3514.37.9.1554

Wall JA, Dunne TC (2012) Mediation research: a current review. Negot J 25(2):217–244. https ://doi.org/1
0.1111/j.1571-9979.2012.00336 .x

Williams F, Rice RE (2016) Communication research and the new media technologies. Ann Int Commun 
Assoc 7(1):200–224

Witt U (2009) Propositions about novelty. J Econ Behav Organ 70(1–2):311–320
Wykowska A, Chaminade T, Cheng G (2016) Embodied artificial agents for understanding human social 

cognition. Philos Trans R Soc B 371(1693). https ://doi.org/10.1098/rstb.2015.0375

https://doi.org/10.1371/journal.pone.0148845
https://doi.org/10.1007/s13347-019-00353-y
https://doi.org/10.1007/s13347-019-00353-y
http://dl.acm.org/citation.cfm?id=2048274
http://dl.acm.org/citation.cfm?id=2048274
https://doi.org/10.1111/j.1468-2478.2007.00490.x
https://doi.org/10.1111/j.1468-2478.2007.00490.x
https://doi.org/10.1016/S0169-023X(03)00065-X
https://doi.org/10.1016/S0169-023X(03)00065-X
https://doi.org/10.3897/rio.4.e31827
https://doi.org/10.3897/rio.4.e31827
https://doi.org/10.1075/is.18061.sei
https://doi.org/10.1007/s12369-017-0441-8
https://doi.org/10.1002/crq.20006
https://doi.org/10.1145/3171221.3171248
https://doi.org/10.1098/rstb.2018.0037
https://doi.org/10.1109/ROMAN.2017.8172310
https://doi.org/10.1037/0022-3514.37.9.1554
https://doi.org/10.1111/j.1571-9979.2012.00336.x
https://doi.org/10.1111/j.1571-9979.2012.00336.x
https://doi.org/10.1098/rstb.2015.0375


426 D. Druckman et al.

1 3

Yamazaki R, Nishio S, Ishiguro H, Nørskov M, Ishiguro N, Balistreri G (2012) Social acceptance of a tel-
eoperated android: field study on elderly’s engagement with an embodied communication medium 
in Denmark. In: International conference on social robotics. Springer, Berlin, pp 428–437. https ://
doi.org/10.1007/978-3-642-34103 -8_43

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

Affiliations

Daniel Druckman1,2,3 · Lin Adrian4 · Malene Flensborg Damholdt5 · 
Michael Filzmoser6 · Sabine T. Koszegi6 · Johanna Seibt5 · 
Christina Vestergaard5

1 Schar School of Policy and Government, George Mason University, Arlington, VA 22201, USA
2 Macquarie University, Sydney, Australia
3 University of Queensland, Brisbane, Australia
4 University of Copenhagen, Copenhagen, Denmark
5 University of Aarhus, Aarhus, Denmark
6 Technical University of Vienna, Vienna, Austria

https://doi.org/10.1007/978-3-642-34103-8_43
https://doi.org/10.1007/978-3-642-34103-8_43

	Who is Best at Mediating a Social Conflict? Comparing Robots, Screens and Humans
	Abstract
	1 Introduction
	2 Benchmarking Mediator Effectiveness
	3 Mediator Support Functions
	4 Evaluating the Negotiator Support System
	5 Introducing Human–Robot Interactions
	6 Mediation Platforms, Outcomes, and Satisfaction: A Model
	7 Methods
	7.1 Case Description
	7.2 Experimental Design
	7.3 Participants
	7.4 Procedures
	7.5 VienNA
	7.6 The Telenoid Robot

	8 Assessment Procedures
	8.1 Coding the Outcomes
	8.2 Assessing Perceptions
	8.3 Evaluating Indirect Effects

	9 Results
	9.1 Agreements
	9.2 Type of Agreement
	9.3 Non-Structured Agreements (NSAs)
	9.4 Perceptions
	9.5 Indirect Effects
	9.6 Gender

	10 Discussion
	Acknowledgements 
	References




