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Abstract

We present a method that broadens the application of structured democratic

dialogue (SDD). After completing the final stage of the SDD process, during

which the participants explore collectively and synchronously possible influ-

ence relations between ideas using the interpretive structural modelling (ISM)

algorithm, they continue the ISM process individually and asynchronously.

Their respective adjacency matrices (AM) are integrated into a population AM

(pAM) that reflects their least agreement denominator. The pAM is sent back

to them in a few iterations, asking them to explore influence relations between

additional ideas. This procedure eventually produces a model, which depicts

their ‘extrapolated’ or ‘computed’ collective wisdom. The method has been

applied in two projects. Participants who responded to a requested assessment

(via a Likert scale) indicated that the extrapolated influence maps created

asynchronously made sense.
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1 | INTRODUCTION

The systemic methodology known as structured demo-
cratic dialogue (SDD) has been widely popularized as an
effective process capable of managing complex socio-
technical and corporate challenges. The influences on the
early development of SDD were from systems engineer-
ing (Sage, 1977). Applications in policy and planning
started in the early 1970s by the Warfield Group, which
also coined the term interactive management to describe
their process (Broome, 1997; Broome & Keever, 1989;
Warfield, 1976; Warfield & Cardenas, 1994). As initially
perceived, a typical process is specifically designed to
assist heterogeneous groups in dealing with complex

issues in a reasonably limited amount of time
(Banathy, 1996; Warfield & Cardenas, 1994). Over the
past few decades, quite a few publications describe and
discuss the process and its scientific grounding and
report hundreds of applications (e.g. Bausch &
Flanagan, 2013; Christakis, 2004; Christakis &
Bausch, 2006; Christakis & Harris, 2004; Christakis
et al., 1999; Cisneros & Hisijara, 2013; Flanagan, 2020;
Flanagan & Christakis, 2009; Hays & Michaelides, 2004;
Laouris, 2012; Schreibman & Christakis, 2007). The
authors' group alone has applied the SDD process in
more than 100 different contexts,1 including peace and
conflict resolution (Laouris, 2004; Laouris, Michaelides,
et al., 2009; Laouris, Erel, et al., 2009; Laouris et al.,
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2015); discovering and collectively agreeing on research
agenda priorities, thus influencing European Commis-
sion funding (Laouris & Michaelides, 2007; Laouris et al.,
2011, 2017; CARDIAC2); capacity building of youth and
civil society3,4; reforming and bridging gaps in education
and democracy (Laouris, 2015; Laouris & Laouri, 2008;
Laouris & Romm, 2022; Laouris et al., 2010); and
response to the COVID-19 outbreak in Africa (Laouris
et al., 2022). More recently, the SDD has been proposed
as a problem structuring method (PSM) within the reper-
toire of operational research (OR) tools (Laouris &
Michaelides, 2018; Laouris & Romm, 2022). The exposure
within OR practitioners will surely further widen the
breadth and scope of applications.

SDD applications have been traditionally
implemented using a face-to-face model, typically
referred to as G1: 1st Generation consisting of four key
stages (see Figure 1) culminating in producing an influ-
ence map (IM; examples in Figures 3, 4, 6 and 7). This
IM represents the group's consensus and supports stake-
holders in designing and implementing further actions.
About 15 years ago, the authors' group began
experimenting with hybrid models in which synchronous
face-to-face stages (especially the clustering and map-
ping) were combined with preceding (e.g. collecting and
clarifying ideas) or in-between (e.g. submitting votes)
asynchronous virtual processes (see examples in
Christakis, 2007; Laouris & Christakis, 2007; Laouris &
Michaelides, 2007; Laouris, Michaelides, & Sapio, 2008).
In these 2nd Generation (G2) models, the participants
were required to perform specific tasks individually and
asynchronously. For example, they were requested to
submit their ideas before their first face-to-face session to
reduce the time spent at the launch of an SDD to review
and focus on the problem and internalize the triggering
question (TQ). They might have also been required to
submit further clarifications to their contributions or

votes. Such models reduce the time for which all partici-
pants must be engaged synchronously. In some of the
above applications, the clustering stage might have been
either partially or totally assigned to a smaller group,
thus saving additional hours of synchronous work by the
whole group. In what is referred to as G3 (3rd Genera-
tion) applications, also the face-to-face stages of cluster-
ing and mapping have been conducted virtually using
videoconferencing. In two historic examples, the Agoras
community conducted the ‘Obama Vision’5 to anticipate
challenges newly elected Obama would be facing in his
presidency and the ‘Planetary Dialogue’6 in honour of
Hasan Özbekhan's vision for a bottom-up democracy.
Even the facilitators were in different locations
(Michigan, USA, Crete and Cyprus). More recently, the
authors begun to conduct totally virtual SDDs referred to
as G4 or 4th Generation.7 Although we still lack rigorous
evaluations assessing the degree to which the quality of
entirely virtual dialogues might be compromised, the dig-
ital era and the Covid-19 pandemic impose enormous
pressure to consider them as the new standard.

Whereas each SDD model might have different
strengths and weaknesses, a few are shared by all (for
critical discussions, the interested reader can refer to
chapter 7 in Romm, 2010). For example, a successful
implementation always depends on its compliance with
principles, referred by the SDD community as laws
(Requisite Variety, Ashby, 1958; Requisite Parsimony,
Miller, 1956; Warfield, 1988; Requisite Saliency,
Boulding, 1966; Requisite Meaning, Peirce's law,
Turrisi, 1997; Requisite Autonomy in Decision,
Tsivacou, 1997; Requisite Evolution of Observations,
Dye & Conaway, 1999; Requisite Action, Laouris,
Laouri, & Christakis, 2008). The quality of the delibera-
tion during key stages (especially clustering and map-
ping; see Section 2) must be evaluated when new models
are tried. The performance of each model must be

FIGURE 1 Stages of a typical SDD [Colour figure can be viewed at wileyonlinelibrary.com]
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assessed for possible violations of the above laws or dete-
rioration of the quality of the deliberation (see,
e.g. Steenbergen et al., 2003, or Fulwider's, 2006 discourse
quality indices). Quality assurance is pivotal for
(i) achieving a state of mutual trust, which is a prerequi-
site for committing to subsequent collective action;
(ii) the outcome to be accepted by actors (e.g. decision- or
policymakers) who have not participated in the process;
and (iii) securing the long-term commitment not only of
the participants but more importantly of the managers
and institutions who have sponsored it.

Secondly, a typical SDD engages the participants in a
demanding process for 6–16 h. The IM they produce
reflects their collective consensus and wisdom. Still, more
importantly, it guides them in generating a shared narra-
tive about the challenge under examination and identify-
ing the most effective points for intervention. When the
IM is sparse in density, or the number of ideas in lower
levels is small, or some root ideas turn out to be impracti-
cal8 (i.e. irrelevant or less feasible to address), or they
have been already identified by decision-makers (who
might have even taken or planned appropriate mea-
sures), the participants (and their sponsors) are left with
limited options for designing effective interventions. The
cost–benefit might turn out unfavourably. Thirdly, when
one takes into account that a typical SDD requires
approximately 200 person-hours (e.g. 20 individuals com-
mitting 8–16 h) to produce 50–100 ideas and apply rigor-
ous processes that facilitate divergent and convergent
thinking to converge and discover a minimal number of
ideas that have the greatest influence (i.e. represent the
root causes of the problem at hand or provide the greatest
leverage to achieve a systemic change), it is imperative
that they produce something that would be easy to
explain and convincing when lobbied to outsiders. The
richer the final IM, the greater the chances for third
parties to trust and adopt the recommendations emerging
from the SDD process.

In this paper, we propose an extension to the SDD
process, which, we claim, could alleviate some of the
above limitations. Our approach broadens the application
of SDD by reducing the time (and consequently the cost)
required to produce richer IMs. The final stage of the
SDD, during which participants explore collectively and
synchronously possible influence relations between ideas,
is extended by adding a few iterations of asynchronous
sessions during which each participant carries on inde-
pendently. The process eventually produces an IM that
depicts an extrapolated collective perspective. The method
has been applied in two projects. Participants who
responded to a requested assessment (via a Likert scale)
indicated that the extrapolated IMs created asynchro-
nously made sense.

2 | METHODOLOGY

The stages of a typical face-to-face (or also virtual) SDD
application are shown in Figure 1.

During the last stage of the face-to-face process
(called structuring or mapping), the participants construct
their IM with the support of the interpretive structural
modelling (ISM) algorithm. The algorithm selects pairs
of ideas and presents them to the participants in an influ-
ence question like the generic example shown here. The
facilitator mediates their deliberation encouraging them
to share their justifications for the existence or absence of
an influence relation. Only when the supermajority
(either 2/3 or 3/4 as decided by the participants) vote for
a ‘yes’ an influence relationship is recorded. This
pairwise exploration of the influence of one idea on
another gradually produces a digraph we call IM, which
resembles a tree. The ideas that end up at the root of this
tree correspond to the most effective leverage points.
Addressing them produces effective actions to work out
their complex situation and provides a maximum return.
In other words, this ‘map’ represents their collective con-
sensus on how to move forward. In this process, the
stakeholders are not burdened with keeping track of the
bigger picture because the ISM algorithm manages the
mechanical logic of how their decisions fit together. As
we explained in Section 1, the number of pairwise com-
parisons that can be examined during the face-to-face
stage is sometimes limited because of time constraints.
The following section describes the mathematical back-
ground of the method.

2.1 | Method of constructing an
extrapolated group IM

The ISM algorithm uses the adjacency matrix (AM; a
binary square matrix) to represent influence relations
between pairs of ideas. When there is a ‘1’ in a cell (i, j),
it means that the participants have debated and voted in
favour of a relation between i and j by a great majority.
However, it can also be the case that a ‘1’ is depicted
using inductive logic such as: If element i influences ele-
ment j and element j influences element k, then we insert
a ‘1’ at the cell (i, k). The application of this procedure
results in a so-called reachability matrix (RM). Thus, the
otherwise exhausting task of comparing hundreds of
pairs is simplified by the transitive logic of the ISM algo-
rithm. The purpose of the present text is not to explain
the algorithm in detail (for a recent review and evalua-
tion, the interested reader may refer to Laouris & Dye; in
preparation). Still, the critical message is that it performs
in the background various matrix transformations to

LAOURIS 3



compute the shortest path to complete the inquiry pro-
cess. The resulting AM can easily be converted to other
types (i.e. reachability, hierarchical, condensation and
skeleton matrix) to derive the IM. Our method takes the
(enriched) AM produced asynchronously by each partici-
pant as input and computes a population adjacency
matrix, pAM1, where p stands for ‘population’ and ‘1’
represents the first iteration of this process. The pAM1

represents the least agreement denominator of the partic-
ipants after the 1st iteration. This pAM1 is returned to the
participants with the instruction to continue structuring
additional ideas using pAM1 as their new starting point.
This process is repeated a few times until a sufficient
number of ideas are integrated into the model. The selec-
tion of how many and which ideas to structure is decided
by the entire group during their last face-to-face session.
This procedure eventually produces a model, which, we
claim, depicts their ‘extrapolated’ or ‘computed’ collec-
tive wisdom. The following formulas elucidate the
process.

Let

Ik, Ikþ1, Ikþ2,…Ikþn ð1Þ

be the additional ideas that the subgroup of participants
is assigned to structure.

AM1,1,AM1,2, AM1,3…::AM1m…:AMn,m ð2Þ

be the adjacency matrices with AM1,1 the one constructed
during the first iteration by Participant 1, AM1,2 the one
constructed by the second participant during the first
iteration, AM1m the one constructed by the mth partici-
pant during the first iteration and An,m the adjacency
matrix constructed by the mth Participant during the nth
iteration of the method.

Then
The population adjacency matrix, pAM1, during the

first iteration is calculated as follows:
In the first step, we conduct matrix addition to calcu-

late pAM1
0.

pAM1
0 ¼A1,1þA1,2þA1,3þ…:A1,n ð3Þ

In the next step, the elements (i, j) of pAM1
0 are replaced

with ‘0’ or ‘1’ depending on whether element (i, j) sat-
isfies the following condition.

A i, jð Þ¼ 0, i, j <GM

1, i, j≥GM

�
ð4Þ

where

GM¼ ðgreat majorityÞ�ðnumber of participantsÞ½ �
�ðnumber of participantsÞ

ð5Þ

The value of (great majority) is decided by the group. In
the arena, practitioners use two-third or three-quarter
majority. The resulting matrix, pAM1, is returned to the
participants for a few more iterations until the final
pAMn emerges.

pAMn
‘Extrapolated=computed’ collective wisdom ð6Þ

The final pAMn is entered as input to the second part of
the ISM algorithm9 to calculate the final ‘Extrapolated/
computed’ IM.

As a side note, the diagonal is not affected by the pro-
cedure as its elements satisfy the above condition and
will therefore return to either ‘0’ or ‘1’ depending on
which connotation was originally used for the elements
in the diagonal.

3 | RESULTS

The following sections present the results from two cases
in which the new method has been applied. The first dia-
logue was commissioned by the Cyprus Greens Party,
who were interested in identifying the reasons for their
low success in elections. The second application was con-
ducted with young researchers from the School of Educa-
tion of the University of Cyprus, who were interested to
learn more about the SDD methodology. The purpose of
their dialogue was to identify obstacles that limit learners
from benefiting maximally from their educational institu-
tions despite their learning differences.

3.1 | Case 1: SDD with the Cyprus Greens
Party

The SDD was implemented at the party's headquarters in
three face-to-face sessions totalling 9 h and 45 min on
11 September (3 h), 26 September (3 h and 15 min) and
12 November (3 h and 30 min) of 2013. During their first
session, the 13 participants generated 89 responses to the
TQ: ‘What are the reasons that although many citizens
appreciate and respect the ideas of the Movement of
Environmentalists, they are not involved and do not sup-
port with their vote when needed?’ Despite the strict
instructions that no questions or clarifications were
allowed during this stage, the participants could not
refrain from asking each other for at least a quick
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clarification. In their second session, the participants
clarified and subsequently clustered the 89 ideas in 13 cat-
egories (Figure 2) and were then asked to choose their
Top 5 and submit their votes by email before their final
session. In their concluding face-to-face session, they
managed to structure (staying 30 min longer than sched-
uled) the 14 ideas that received two or more votes to pro-
duce the IM shown in Figure 3.

In total, the participants have invested 126.75 person-
hours in face-to-face deliberations and approximately 6.5
asynchronous person-hours (i.e. 13 participants each

investing 30 min on their own to choose their Top
5 ideas). During the concluding face-to-face narrative dis-
cussion (i.e. following completion of the synchronous ses-
sions), the participants reported that they were satisfied
with their work and felt empowered to tackle the chal-
lenges. A few of them, who were fascinated with the
methodology and who were wondering how the IM
would have evolved if they had more time, were offered
the option to continue the mapping asynchronously with
our new method. Five participants conducted three itera-
tions to produce the IM shown in Figure 4. The emerging

FIGURE 2 Categories produced by the Greens Party project (in the original Greek language) [Colour figure can be viewed at

wileyonlinelibrary.com]
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FIGURE 3 Influence map produced at the conclusion of the face-to-face process of the Greens Party project [Colour figure can be

viewed at wileyonlinelibrary.com]

FIGURE 4 Influence map produced after the application of the new method. The colours of the boxes correspond to the cluster. The

border colours of the boxes at each level and all arrows leaving from that level have the same colour to improve readability [Colour figure

can be viewed at wileyonlinelibrary.com]
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IM was enriched with the inclusion of 13 additional
ideas. However, what was most striking was that five
ideas made it to the root of the map. None of these five
ideas had any influence on the previous root ideas
(i.e. there are still no ideas pointing towards ideas #15
and #45). However, they all feature three or four outputs
pointing towards ideas higher on the map.

Also, two previously unconnected ideas (i.e. #34 and
#8) are now connected, which means the participants dis-
covered their respective inhibitors.

The eight participants, who did not contribute to the
asynchronous phases, were asked to provide their indi-
vidual assessment (using a 1–10 Likert scale, where
10 = the MAP could have been my own) regarding the
degree to which they felt that this extrapolated map made
sense to them and included new elements and connec-
tions which they perceive as ‘correct’ and ‘making
sense’. The average score was .87 (n = 7; i.e. only seven
responded), which means that almost 90%, of those who
responded, have assessed the map as ‘it could have been
their own’. We elaborate on the significance of these
results in Section 4.

3.2 | Case 2: SDD at the University of
Cyprus

The second SDD was implemented, in collaboration with
the University of Cyprus, in the context of ‘Unified e-
Hoop approach to learning differences’, a European Life-
long Learning project. The 12 participants, who were
advanced students engaged in research from the School
of Education, interacted in two 3-h sessions face-to-face
on 8 and 25 of February 2014. The TQ was: ‘What are the
typical obstacles that limit learners from benefiting

maximally from their respective educational institutions
despite their differences?’ During these 6 h (in total, they
have invested 72 person-hours in face-to-face interac-
tions), the young researchers generated and clarified
50 ideas and clustered them into seven categories
(Figure 5). Because of time constraints, they only man-
aged to structure six of them to produce the IM shown in
Figure 6. At the end of the process, the participants
wanted to make more efficient use of their investment.
First, they have decided to compile the clarifications of
their ideas into a collectively authored booklet. The
author created a google doc with their 50 ideas in sepa-
rate pages and invited all to edit their own and make sug-
gestions for edits in the ideas of others. The final
document was formally published by Future Worlds
Press and is available online.10

The project aim was to acquaint the students with the
SDD methodology and did not require the production of
a comprehensive IM. However, because some of the stu-
dents expressed interest to continue the mapping, they
were offered the option to do it asynchronously with our
new method.

Five of the 12 young researchers continued structur-
ing ideas with fewer votes. After two iterations, the IM
evolved to the richer diagram shown in Figure 7.

The final IM was sent to the entire group for their
comments and assessment using the same approach as
above. Only nine of the 12 participants responded
(including the five who conducted the asynchronous
phase). The average score was .9 (n = 4; i.e. calculated
only for the four who did not participate in the asynchro-
nous sessions), which translates to recognizing the
extrapolated IM produced by their classmates to a high
degree as ‘their own’. The importance of this result is dis-
cussed in the following section.

FIGURE 5 Categories produced by the participants of the e-Hoop project [Colour figure can be viewed at wileyonlinelibrary.com]
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4 | DISCUSSION

The purpose of this project was to investigate the feasibil-
ity of continuing the structuring stage of an SDD by invit-
ing all or a subgroup of the participants to continue
asynchronously and independently to structure more
ideas in the IM. The method has been tried in two pro-
jects. About one-third of the participants continued the
process individually and structured additional ideas in
both cases. The resulting map was enriched from 14 to
23 ideas in the first case. The second case study enriched
the map from 6 to 11 ideas in the second case study.
Thus, in both cases, the stakeholders have almost dou-
bled the number of ideas in the IM. More importantly, in
both cases, the participants assessed the resulting IMs
with approximately 90% as ‘making sense’ and ‘it could
have been my own’. Future research should probably
refine the questions to participants from groups where

extrapolated maps have been created. We suggest the
addition of a question that asks more directly whether
‘the newly included elements and their connections
made sense’ and whether they ‘felt that the extrapolated
IM offered enriched (i.e., better than the original map)
guidelines for action or intervention’.

With the new method, the participants were allowed
to continue individually, at their own time
(i.e. asynchronously), to explore influence relations
between additional ideas. The entire group has decided at
the end of their respective final face-to-face stage whether
and which ideas they would like to examine further. The
authors suggest that the selection could be based on dif-
ferent criteria such as (i) continue with already selected
ideas, which were not structured because the time run
out; (ii) offer a second option for voting in which partici-
pants are given three stickers and are invited to choose
between all (including those that received zero votes

FIGURE 6 Influence map

produced at the conclusion of

the face-to-face process of the e-

Hoop project [Colour figure can

be viewed at wileyonlinelibrary.

com]

FIGURE 7 Influence map produced after applying the new method in the e-Hoop project. The colours of the boxes correspond to the

cluster. The border colours of the boxes at each level and all arrows leaving from that level have the same colour to improve readability

[Colour figure can be viewed at wileyonlinelibrary.com]
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earlier) ideas that have not been already structured; and
(iii) a short open discussion where participants offer their
justification why a particular idea should be included
based on its potential to end up at the lower levels. What-
ever the selection method, those with the top group pref-
erence, or a subset of them, can be chosen for processing
in the subsequent asynchronous stage.

4.1 | From the first to the second
versions of the IM

In both cases, the enrichment of the IM was noticeable,
in terms of adding more factors to the structure. Unfortu-
nately, the authors did not offer space for comments dur-
ing the post-asynchronous phase evaluations. Future
applications should include not only more targeted ques-
tions but also option for comments. Nevertheless, the
most significant contribution of the new method is that
extending the mapping stage increases the chances that
deeper inhibitors or drivers may be discovered. In the
case of the Greens Party, the obstacles that emerged at
the root of the IM by the end of the face-to-face session
were #15: Party polarization and #45: Horizontal voting.
The asynchronous session did not reveal any obstacles
that lie below these two (i.e. influencing these two). How-
ever, five new obstacles made it to the root of the IM with
connections to ideas lying above them: #24: They do not
have useful measurable creative and permanent
proposals–solutions; #71: Lack of dynamic party actions
(e.g. demonstrations); #10: It does not propose radical
changes; #50: Lack of creativity in attracting new mem-
bers and allies; #37: Young people do not know us—a
shaky absence from the Internet.

In contrast to the previous two root obstacles, these
five are more specific and easier to tackle. In other words,
applying the new method revealed more tangible lever-
ages. The stakeholders may now design more specific and
realistic actions to address these challenges.

In the case of the e-Hoop SDD, #27: The large num-
ber of students in classrooms (sometimes) was the sole
root obstacle identified at the conclusion of the face-to-
face session. With the extended asynchronous mapping,
two further obstacles appeared at the root, namely, #20:
Time and money for educators' training; #16: The role of
the teacher. The identification of these additional obsta-
cles equips the educators with more leverages and argu-
ments in designing effective interventions.

The second advantage of the new method is that the
extended mapping process may reveal leverages on previ-
ously unconnected ideas. For example, in the Greens
Party SDD, two ideas remained unconnected at the end
of the face-to-face stage: #34: Absence of ecological

education in primary schools and #8: They do not see
themselves as having any immediate and personal gain.
With the application of the new method, three ideas were
discovered which have a connection to #34. One of them
(#33: The quality of our education does not encourage
political thinking and concern) might not be easy to
tackle, but the other two (#31: Lack of organization and
dedication by ecologists and #24: They do not have useful
measurable creative and permanent proposals–solutions)
pinpointed to organizational weaknesses that could be
addressed. Similarly, with idea #8 (They do not see them-
selves as having any immediate and personal gain), two
other obstacles were identified, which could contribute
towards alleviating it: #50: Lack of creativity in attracting
new members and allies and #71: Lack of dynamic party
actions (e.g. demonstrations). Similarly, in the e-Hoop
SDD, the previously unconnected #46: Overloading the
cognitive load now has two possible leverages:
Addressing #17: Language problem and #16: The role of
the teacher.

4.2 | Pros and cons

To the pros, one should appreciate that a much richer IM
can emerge. Consequently, the chances of discovering
deeper root causes or driving ideas or discovering rela-
tions with previously unconnected ideas increase. More
importantly, the enrichment of the IM presents addi-
tional leverages for deciding and designing plans.
Notably, the nearly doubling in structured factors is
associated with a minimal increase in cost. Also, stake-
holders who did not participate in the process may find it
easier to buy-in a more extensive IM richer in options. At
the same time, the latter may also turn into a disadvan-
tage. Because only a fraction of the participants con-
structs the enriched IM, even the remaining group
members may be reluctant to accept it and design inter-
ventions based on it. Whether the final IM will enjoy
higher or lower acceptance by the entire group is an open
question that requires further investigation. The authors
have formulated a hypothesis that is discussed in the next
section.

Lastly, the asynchronous stage is not a discourse in
the classical sense. Hence, the Steenbergen et al. (2003)
Dialogue Quality Index (DQI) cannot be used because
the asynchronous mode of mapping does not offer any
means to assess most of the seven criteria. Specifically,
participants do not have an opportunity to provide argu-
ments or counterarguments or justify their choices. Con-
sequently, there is no measure for the content or depth of
such arguments. However, all participants do enjoy an
equal opportunity for making contributions.

LAOURIS 9



There is empirical evidence11 that whenever a smaller
group assumes responsibility to perform a task on behalf
of the entire group, they often ask themselves, ‘how
would X vote on this?’ These observations require formal
documentation. This could be done by observing and lis-
tening to arguments that make reference to absentees but
also with post-event questionnaires asking participants
whether they had consciously tried to take into account
how in their opinion another person would have argued
or voted. In any case, practitioners may wish to consider
advising subgroups engaging in completing a clustering
or structuring process to demand more scrutiny, try to be
more considerate towards the opinions and sensitivities
of those who are absent and accept a ‘yes’ only when
there is almost unanimity.

Fulwider (2006) extended Steenbergen's et al. DQI
adding three more categories: agreement/disagreement,
narrativity and attempts to learn. Obviously, narrativity
(i.e. number of references to personal experience) and
attempts to learn (i.e. questions asked and
answered during the process) suffer during the synchro-
nous mapping.

4.3 | Compliance with dialogical design
science requirements

The global community of SDD practitioners has set stan-
dards for recognizing a dialogue as ‘structured demo-
cratic’. The implementation must comply with the seven
laws imposed by dialogical design science (see Section 1).
In the following, we discuss the possibility that any of
these laws might be compromised by applying our
method. Four of them do not come into play when using
the method and cannot compromise the process. Ashby's
law of Requisite Variety is violated when certain points of
view or types of observers are excluded. In our case, the
participants who continue the process are the same or a
subgroup of those contributing in the previous stages.
Also, the law of Requisite Parsimony (attributed to Miller)
is not compromised because it requires the process to
respect the cognitive limitation of the participants. The
approach used to continue the structuring individually is
precisely the same as when conducted in a group.
Tsivacou's law of Requisite Autonomy can also not be
compromised because the participants run the pairwise
comparisons individually without the presence of a mod-
erator or any others. According to Christakis and Bausch
(2006), a dialogue meets the requirements of Boulding's
law of Requisite Saliency when each observer is offered
ample opportunity to clarify the meaning of their obser-
vation or when participants consensually create clusters
of similar observations. As these two processes occur

before applying the new method, Boulding's requirement
does not come into play.

Let us next examine the law of Requisite Meaning
(attributed to Peirce). This law demands that the ‘design
process free its participants to express their ideas in their
own words and symbols’, as long as they clarify the
meaning satisfactorily to the others. One could argue that
this law cannot be substantially compromised because
clarifications take place predominantly during the clarifi-
cation and the clustering stages, which are conducted
synchronously. However, this law has the obvious (nor-
mative) intent to ensure that people listen carefully to the
constructions that others have created on their own
terms while allowing these to be expanded/revised via
the dialogical process. It is usual that during the explora-
tion of a possible influence between two ideas, the partic-
ipants go back to request clarifications regarding the
meaning of an idea before they can decide. It is, there-
fore, plausible that the law of requisite meaning is com-
promised when people examine those relations
individually without having the opportunity to request
further clarifications or listen to other participants' justifi-
cations in favour or against a relation.12 After all, the
externalization and manifestation of individual cogni-
tions might influence and be influenced by the cognitions
of others. Such reciprocal influences between the partici-
pants' minds might contribute towards strengthening
and/or revisiting existing cognitions or developing new
ones. Along the same line of arguments, one could argue
that the law of Requisite Evolution of Observations (attrib-
uted to Dye) is also compromised. According to this law,
the process of searching for influences that one idea
might have on another helps participants assign priorities
based on influences rather than popularity. Furthermore,
as the observers learn how their statements relate to one
another, evolutionary learning occurs.

Although not properly documented in the literature
yet, observations from 100+ cases, reveal that during the
first half of the structuring stage, the participants discuss
longer, request more specific clarifications, or demand
refinements, or attempt to highlight distinctions than
during the second half. The quantitative aspects of this
are reflected in the number of factors structured during
each subsequent hour of the process and can thus be eas-
ily assessed. Furthermore, various SDD facilitators (per-
sonal discussions between the author, Dye, and others)
have observed that after the participants structure about
10–12 ideas, they begin to offer more specific pro-Yes or
pro-No arguments based on what has already been dis-
cussed before, thus helping the group respond faster to
the Yes/No question. The authors have hypothesized that
participants gradually develop a ‘shared mental model’,
which subconsciously helps them make decisions faster.
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Indeed, following the evolution of their justifications and
corresponding judgements, one feels that she/he can
almost predict how the group will decide.

Future research should examine the type of clarifica-
tions, demands for refinements or distinctions, but also
the quality and specificity of the arguments offered during
the first versus the second part of the structuring process.
One could also try to inquire whether participants felt
they could ‘predict’ how people would reason in regard to
their way of considering influence relations but also
examine whether they could indeed ‘predict’ the outcome
of the voting. Although these aspects require further
research, and the hypothesis regarding the ‘gradual devel-
opment of a shared mental model’ remains to be tested,
we postulate that the degree to which these two laws are
compromised is bounded on the grounds explained above.

At last, because the Law of Requisite Action is satis-
fied when the process complies with the other six (see
Laouris, Laouri, & Christakis, 2008, p. 340), it might be
compromised to the degree that the other laws are
compromised.

To summarize, we have provided a critical review for
how and to what degree requirements imposed by dialog-
ical design science could be compromised with the appli-
cation of the proposed method. We argued that four of
them do not come into play using the method and can
therefore not compromise the process. However, the
application of the proposed method could compromise
Requisite Meaning and Requisite Evolution of Observa-
tions. The question is whether the benefit of producing a
richer influence map with less time and money invest-
ment supersedes the possible loss in dialogue quality.
Further research is needed to quantify and assess ‘dia-
logue quality’. In the end, however, it is up to the com-
munity of practitioners to weigh, for each occasion, the
pros and cons of extending the structuring stage of the
SDD using the proposed method.

5 | CONCLUSIONS AND
SUGGESTIONS FOR FUTURE
DIRECTIONS

This paper has described the application of a method that
enables participants of face-to-face SDD sessions to con-
tinue asynchronously to explore influence relations
between additional ideas selected by the entire group.
The new method makes it possible to enrich the IM with
more ideas without requiring all participants to engage in
a synchronous session. The advantages include the fol-
lowing: (i) Deeper root causes or driving ideas may be
discovered; (ii) the enrichment of the IM offers more
leverages for deciding and designing plans;

(iii) stakeholders who did not participate in the process
may find it easier to buy-in; (iv) higher return on invest-
ment; (v) the process may reveal leverages on previously
unconnected ideas; and (vi) enables SDD sponsors to
benefit from richer results with limited additional cost.
The limitations include the following: (i) The reliability
of the findings requires further testing, because the num-
ber of participants in both cases was less than usual (typi-
cal is 18–20, whereas in our examples were 13 and
12, respectively); (ii) the full group might be reluctant to
accept the resulting IM and design interventions based
on it, because only a fraction of the participants construct
the extrapolated IM; (iii) the unavailability of the author
of a statement to offer additional clarification, refinement
or helping making distinctions, might be decremental to
dialogue quality; and (iv) the absence of interactions
makes it challenging to develop metrics for assessing dis-
course quality.

Future applications should probably refine the ques-
tions to participants from groups where extrapolated
maps have been created. We suggest the addition of both
closed- and open-ended questions that inquire directly
whether and to what degree ‘the newly included ele-
ments and their connections made sense’ and whether
they ‘felt that the extrapolated IM offered enriched guide-
lines for action or intervention’. Future research could
test the hypothesis that a ‘shared mental model’ is devel-
oped after a dozen or so inquiries regarding possible
influence relations. This could be done by (i) examining
the type of clarifications and demands for refinements or
distinctions made during the first versus the second part
of the structuring process; (ii) examining the quality and
the specificity of the arguments offered during the first
versus the second part of the structuring process;
(iii) inquiring whether participants felt they could ‘pre-
dict’ how people would reason in regard to their way of
considering influence relations; or (iv) asking partici-
pants to ‘predict’ the outcome of the voting (in addition
to offering their own vote). Future research could also
attempt to develop metrics to quantify and assess ‘dia-
logue quality’. This could be done qualitatively by asking
participants to narrate if they felt that they were in ‘dia-
logical’ engagement and to explain why if so.

We suggest that more iterations in the application of
the method could produce richer IMs without signifi-
cantly compromising the quality of the outcome. In the
examples presented in this paper, those engaged in the
asynchronous phases were expected to continue the
structuring process from the point at which it was left
during the synchronous phase, and they were asked to
structure the same (additional) factors and in the same
order in three (first case) or two (second case) iterations.
Their individually produced IMs, as these are depicted by

LAOURIS 11



their respective AMs in Figure 8, were superimposed (left
side) to produce a ‘population’ pAM using the same logic
as during a face-to-face ISM process; that is, an influence
relation is ‘passed’ when 75% or more of the values at the
location of each AM are ‘1’. Future applications could
allow participants to choose and structure as many fac-
tors as they wish and also engage them in as many itera-
tions as they are willing to be engaged. This will require
the development of new mathematical methods to deal
with matrices of unequal sizes.

In conclusion, the explosive use of virtual technolo-
gies, combined with increasing demands for identifying
effective solutions at a fraction of the time and cost, will
stimulate further innovations in the theory and practice
of SDD.
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ENDNOTES
1 www.futureworlds.eu/wiki/Chronological_List_of_SDDPs_by_
Future_Worlds_Center_and_Associates

2 https://www.futureworlds.eu/wiki/CARDIAC
3 https://www.futureworlds.eu/wiki/MeDevNet
4 https://www.futureworlds.eu/wiki/UCYVROK_-_Uniting_for_
Citizenship_and_Participation

5 The triggering question was: ‘In the context of Obama's vision
for engaging stakeholders from all walks of life in a bottom-up
democracy employing Internet technology, what factors do we
anticipate, on the basis of our experiences with SDDP, will
emerge as inhibitors to the actualization of his vision?’ https://
www.futureworlds.eu/wiki/2008_Historic_Virtual_SDDP

6 The Triggering Question was: ‘In the context of Obama's vision
for engaging stakeholders from all walks of life in a bottom-up
democracy employing Internet technology, what factors do we
anticipate, on the basis of our experiences with SDDP, will
emerge as inhibitors to the actualization of his vision?’ https://
www.futureworlds.eu/wiki/Planetary_Dialogue_SDDP

7 See, for example, https://www.futureworlds.eu/wiki/
Addressing_Racial,_Economic_and_Educational_Inequalities_
through_Our_University_Network

8 A striking example was when a participant proposed ‘interna-
tional collaboration’ as a ‘research agenda’, and this idea made
it to the root. The fact that it was not a research agenda made it
impractical for the stakeholders to act upon it. See p. 17 in
https://www.futureworlds.eu/wiki/SDDP_CARDIAC_II:
_Influence_Tree_for_the_Road-map_on_inclusive_HCI_
research_and_development_priorities_for_WP3

9 From the adjacency matrix, one can calculate the reachability,
hierarchical, condensation and eventually the skeleton matrix.
The latter corresponds to the influence map.

10 https://www.futureworlds.eu/wiki/E-Hoop_SDDP_Cyprus

FIGURE 8 Individually

produced AMs are superimposed

using matrix addition (left). The

process is repeated in iterations

(right) until a final population

AM is produced, which is then

used to generate a richer IM

[Colour figure can be viewed at

wileyonlinelibrary.com]
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11 In a number of cases (e.g. in Laouris, Y., & Michaelides,
M. [2007]. Report on Identifying Actions that Push the Develop-
ment of Practical Applications in the COST219ter Community.
COST219ter network), the pressure of time, or the departure of
some participants before the clustering or the structuring process
was completed, forced the organizers to continue with a smaller
number. In such cases, they observed that the remaining partici-
pants referred a lot to absentees saying, for example, ‘X would
have argued that’ or ‘would have voted this way’.

12 The IdeaPrism app offers some remedy through its option to
revisit other participants' contributions by watching their
recorded video clarifications or to submit questions requesting
specific clarifications.
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