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a b s t r a c t 

This paper reports on a Community Operational Research (Community OR) project consisting of ten ap- 

plications of a problem structuring method (PSM) with the Local Government Authorities of Cyprus. The 

PSM, Structured Democratic Dialogue Process (SDDP), is a systemic methodology that sits somewhere 

between Soft OR and traditional OR methods. It uses natural language constructs to support stakehold- 

ers explore similarity and influence relations between their distinct observations, and directed graphs 

to illustrate and communicate the consensus results. Matrix operations that take place behind the scenes 

make it possible for people from all walks of life to deal with complex societal problems without needing 

to master systems science. The application of the SDDP methodology in the case of the Local Government 

Authorities of Cyprus created the trust and the momentum necessary to achieve large-scale consensus 

and facilitate envisioned societal reforms. SDDP may have value for Community OR more broadly because 

of its emphasis on meaningful stakeholder and community participation. 

© 2017 Elsevier B.V. All rights reserved. 
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. Introduction 

Community Operational Research (Community OR) is concerned

ith meaningful community participation, and this requires a

ethodology and practice that is genuinely participatory and

emocratic ( Midgley, Johnson, & Chichirau, 2017; Ufua, Papadopou-

os, & Midgley, 2017 ). To this end, the authors present a Prob-

em Structuring Method (PSM), centered on the theory and prac-

ice of Dialogic Design Science (hereafter referred to for simplicity

s Structured Democratic Dialogue, or SDD), which has previously

een known as Generic Design Science and/or Interactive Manage-

ent ( Warfield & Cardenas, 1994 ). The methodology is referred to

s a Structure Democratic Dialogue Process (SDDP). 

The influences on the early development of SDDP were from

ystems Engineering ( Sage, 1977 ). Applications in policy and plan-

ing started in the early 1970s ( Warfield, 1973 ). Indeed, the first

real-world’ applications in 1973–74 were in transportation plan-

ing and urban budget planning in a budget-deficit situation with

he City Council of Dayton ( Fitz & Troha, 1977 ). The work was

haracteristically participative. The transition of the practice from
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arge-scale engagements to engagements at the level of commu-

ity is presaged by the career trajectory of the practitioner of those

rst engagements, Brother Raymond Fitz. Fitz conducted the Day-

on applications while at the Kettering Foundation and moved to

ork on long-range planning for the Sahel region of Africa. But

hen he came to focus on issues of inner-city poverty at the neigh-

orhood level. Fitz, a Jesuit, went on to become the President of

he University of Dayton. These community interventions can be

een as missionary work with the oppressed in the Jesuit tradition

see Midgley & Ochoa-Arias, 1999 , for a discussion of religious in-

uences on Community OR). Early on, Fitz referred to the practice

s a “technology of social learning” ( Fitz, 1974 ). His work may rep-

esent the first applications of SDD at the community and neigh-

orhood level, but it can only be found in practitioner reports and

 few conference proceedings (e.g., Fitz, 1974; Fitz & Troha, 1977 ),

nd documentation of those applications has not been prepared for

ournal publication. 

The approach was further developed and written up for

efereed publication by systems thinkers in the Club of Rome

 Özbekhan, 1969, 1970 ). Özbekhan, Jantsch and Christakis were

esponsible for conceptualizing the original prospectus of the

lub of Rome, which is titled The Predicament of Mankind ( Club

f Rome, 1970 ). This prospectus was founded on a humanistic

rchitecture and the participation of stakeholders in democratic
emocratic Dialogue: An application of a mathematical prob- 
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dialogue. However, in the summer of 1970, the Club of Rome

Executive Committee chose to refocus on simulation using System

Dynamics ( Meadows, Meadows, Randers, & Behrens, 1972 ), and

they limited participation to technological and policy-making

experts. Özbekhan, Jantsch and Christakis resigned from their

positions. Driven by their passion, they (and other scientists)

continued to develop a science of dialogue capable of addressing

contemporary complex problems. 

The theorizing of the science was systematically refined

through years of deployment in Interactive Management (IM) by

Warfield and his colleagues ( Warfield, 1982 ; Warfield & Cardenas,

1994 ). Warfield and Christakis researched and developed the sci-

ence at the Academy of Contemporary Problems of Batelle Memo-

rial Institute, the University of Virginia, and George Mason Univer-

sity. Warfield developed the Interpretive Structural Modeling (ISM)

algorithm ( Warfield, 1974a, 1974b, 1976 ), which uses matrix math

and digraph theory to allow ordinary people to use natural lan-

guage to explore influence relations. The application of ISM in the

context of face-to-face deliberations of stakeholders gradually pro-

duces influence maps between their observations. These maps rep-

resent, in a graphical way, the consensus on the problematic situ-

ation among the participants. 

A characteristic of this approach is that it enables people from

all walks of life to act as systems scientists and to harness their

collective wisdom, but without needing them to understand all

the complexities and jargon of systems science. The Christakis

group, through their Institute of 21st Century Agoras, further re-

fined the methodology into a scientifically and methodologically

grounded dialogue practice that is supported by software specifi-

cally designed for the purpose (see Christakis, 1996 , for the original

CogniScope TM system; and Laouris & Dye, 2017 , for IdeaPrism 

TM ,

a new piece of software that exploits digital technology and en-

ables the scaling up of dialogues). In the 20 0 0s, the methodology

became known as Structured Democratic Dialogue and the under-

lying theory as Structured Dialogic Design. 

The Agoras Group has managed to address challenges of im-

plementing efficient dialogues in small face-to-face groups us-

ing technology (i.e., using Warfield’s original ISM Software, or

Cogniscope TM ) to facilitate interactions and processes. A typi-

cal SDDP application manages to counteract phenomena such as

Groupthink ( Janis, 1983; Whyte, 1952 ), Clanthink ( Warfield, 1994;

Warfield & Teigen, 1993 , pp. 4–5, 31) and the Erroneous Priorities

Effect ( Dye, 1999; Dye & Conaway, 1999 ), which are explained be-

low. 

Groupthink describes situations in which members of a group

go along with what they believe to be the general consensus. Be-

cause of the fear of violating group norms, individual doubts or

disagreements are set to one side. A Groupthink case has been ob-

served in the period leading up to the Cyprus referendum on the

UN’s Annan Plan for reunification in 2004. One political agenda

dominated, thus polarizing the public and discouraging experts

and stakeholders from considering other options ( Laouris & Chris-

takis, 2007; Laouris et al., 2009 , p. 362). 

The extreme case of Groupthink is Clanthink, where “an in-

correct view is held by all or almost all members of the group”

( Warfield, 1994 , p. 490), and yet that view is considered so ob-

viously right by the members that it does not occur to anyone to

question it. Groupthink and Clanthink are the main causes of what

Warfield (1994) called “underconceptualization”, and they can gen-

erate significant blind spots ( François, 2004 , p. 643). They ulti-

mately lead to inferior decisions and solutions. 

The Erroneous Priorities Effect, in contrast, refers to the fact

that individual preferences may be ‘erroneous’ if those individuals

vote for the most important ideas relevant to the problem situa-

tion prior to a relational inquiry among the ideas ( Dye, 1999; Dye

& Conaway, 1999 ). The key point is that it is the relationships be-
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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ween people’s observations that matter most if intervention is to

e targeted effectively, getting to the root causes of systemic prob-

ems ( Laouris & Dye, 2017 ). The SDDP is particularly attractive be-

ause of its inherent capability to ameliorate or even completely

reclude Groupthink, Clanthink and the Erroneous Priorities Effect

see later for the methods to enable this). 

The implementation of a successful SDDP is not mired in ob-

cure science. The basic principles of a good dialogue and their

ormulation into scientific axioms and laws have been well doc-

mented. The process is scientifically grounded on seven laws and

our axioms of cybernetic/systems science (Schreibman & Chris-

akis, 20 07; Laouris et al. 20 09; Laouris, Laouri, & Christakis, 20 08 ).

or full reviews see Christakis and Bausch (2006) and Flanagan

nd Christakis (2009) ; and for an introductory paper, see Laouris

2012) . The key fundamentals of the science have been repeatedly

onfirmed in two- to three-hour co-laboratories (this term is pre-

erred over ‘workshop’ to emphasize the fact that participants ex-

lore and discover together) in which participants are asked to

dentify the basic obstacles they face in attempting to harness

ollective wisdom during a dialogue ( Christakis & Laouris, 2010 ;

aouris, 2012 ). When the observations of the participants are clus-

ered into categories, the headings of these categories correspond

ore or less to the actual laws and axioms. 

The typical SDDP is specifically designed to assist heteroge-

eous groups deal with complex issues in a reasonably limited

mount of time ( Banathy, 1996; Warfield & Cardenas, 1994 ). More

ecently, the Future Worlds Group started experimenting with vir-

ual models of SDDP and hybrid applications (i.e., combinations

f face-to-face with virtual phases) in an effort to engage larger

umbers and reduce the time required in face-to-face interactions

 Laouris & Christakis, 2007; Laouris et al., 2008 ). For reviews of

arge group methods, see Bunker and Alban (1997), Pratt, Gordon,

nd Plamping (1999) and White (2002) . The effort to scale-up the

rocess introduces new technological requirements (see, for exam-

le, Concertina TM or IdeaPrism 

TM ) and possible violations of the

nderlying SDD laws. For a critical discussion around the presen-

ation and application of SDDP, see Chapter 7 in Romm (2010) . For

n on-going discussion around the continued development of the

heory and practice of dialogic design science (and what it might

ean to call it ‘scientific’), refer to the community’s wiki ( Dialogic

esign Science Wiki, 2016 ). 

The authors have applied the SDDP in more than 100 differ-

nt contexts, including peace and conflict resolution ( Laouris et

l., 20 08, 20 09 ); government and societal challenges (e.g., “Wine

illages” and ”Merging of taxation systems,” conducted by CAPA);

iscovering and collectively agreeing on research agenda prior-

ties, thus influencing European Commission funding ( CARDIAC,

013 ); the support and capacity building of youth and civil society

 Medevnet, 2011; Uniting for Citizenship and Participation, 2008 );

nvisioning and designing new educational systems ( Reinventing

ducation, 2017 ); and reinventing democracy ( Reinventing Democ-

acy, 2016 ). For a complete list of Future Worlds SDDP applications,

ee Future Worlds (2017). 

In most cases, the SDDP application has been a one-off in-

ervention and the lack of an orchestrated set of follow up ac-

ivities makes it difficult to evaluate the possible impact. How-

ver, more recently, the authors have begun to experiment with a

ew approach to using SDDP, where it becomes just one among

 number of systems approaches used in a coordinated manner

o address issues where the SDDP methodology on its own would

ot suffice. In the OR literature, this practice of mixing methods

s commonly called ’multi-methodology’ (e.g., Mingers and Gill,

997 ) or ’methodological pluralism’ (e.g., Boyd, Brown, & Midgley,

004; Jackson, 1987a, 1991; Midgley, 1992, 20 0 0 ), and it is par-

icularly useful for adding a follow-up process to an SDDP event.

o far, there have been comparatively few such applications, but
emocratic Dialogue: An application of a mathematical prob- 
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Fig. 1. Steps of SDDP implementation. 
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t  
 particularly notable one is the Act Beyond Borders project ( Act

eyond Borders, 2013 ), which aimed to increase dialogue among

ivil society actors, youth and local authorities in Israel and Pales-

ine. The authors designed a system in which the SDDP was aug-

ented by the development of four self-replicating peace activist

roups equipped with skills, knowledge and enthusiasm to engage

n exponentially increasing number of people in peace and recon-

iliation activities. Ultimately, hundreds of seemingly unrelated ac-

ors, but true stakeholders, came together to share the knowledge,

ision and enthusiasm that the project generated. 

While SDDP has been applied very widely, as discussed above,

t is generally not mentioned in reviews of Community OR (e.g.

ackson, 1988 ) or Soft OR methodologies (e.g. Mingers & Rosen-

ead, 2004; Rosenhead & Mingers, 2001 ). This is possibly because

ost of the papers on SDDP have been published in systems jour-

als and there has been no sustained attempt to communicate

ith OR practitioners (although we will give another possible rea-

on later in the paper). It is therefore valuable to present SDDP

ere so it can be added to the armory of current methodologies

or Community OR, and indeed OR more generally. 

Below, the methods and process of application of SDDP are pre-

ented. Then the paper moves on to discuss an application with

he Local Government Authorities (LGAs) of Cyprus. 

. The SDDP methodology 

The full methodology and process of application to be used for

 SDDP co-laboratory has been described elsewhere ( Christakis &

ausch 2006; Schreibman & Christakis, 2007 ). Here we provide a

ummary sufficient to acquaint a Community OR audience with the

ey steps of a single implementation ( Fig. 1 ). 

Before a co-laboratory is convened, a Knowledge Management

eam comprising of the dialogue host, one or two participants and

t least one SDD Facilitator meets to formulate the triggering ques-

ion , which provides an initial frame for the dialogue. These people

lso examine whether the invited participants meet the requisite
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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ariety criterion: i.e., whether they represent a rich spectrum of

nterests and points of view, which is essential if the consensus to

e generated is to be wide spread and groupthink is to be tackled.

he triggering question serves to kindle targeted responses and to

ssist the facilitator in keeping the dialogue focused. 

When a co-laboratory is convened, the first step of the dialogue

s the generation of observations concerning the problematic sit-

ation in response to the triggering question. Each participant is

nvited in a round-robin manner to contribute one response at a

ime as a single statement, which should contain only one specific

bservation. This is important because, when observations are ex-

mined for similarity between them or influence on one another, if

ne statement contains several ideas or is too general, the process

s compromised. Contributions are numbered and their authors are

egistered. This step takes 1–2 hours. Giving individuals space to

enerate their ideas without criticism from others helps to counter

roupthink and clanthink. 

Once all the observations have been collected, in a second step

ach participant clarifies the idea behind it. The process might take

everal hours. In more recent implementations with remote partic-

pation, the clarification can also be done with short videos. During

he clarification process, others can ask questions about meaning,

ut no judgment is allowed. This facilitation technique is intended

o protect the autonomy and authenticity of participants so that

o participant is discouraged, and no idea is prematurely evaluated

nd/or rejected. 

The next step involves the categorization of observations using

 bottom-up approach. This process takes much longer than top-

own clustering methods, because it encourages discussion. Evo-

utionary learning takes place as the participants are encouraged

o explore how specific aspects of their ideas might make them

imilar to other ideas; a process that forces them to draw further

istinctions. 

Only after this are individual participants requested to choose

ypically five out of the total set of ideas according to their
emocratic Dialogue: An application of a mathematical prob- 

 in Cyprus, European Journal of Operational Research (2017), 

http://dx.doi.org/10.1016/j.ejor.2017.04.039


4 Y. Laouris, M. Michaelides / European Journal of Operational Research 0 0 0 (2017) 1–14 

ARTICLE IN PRESS 

JID: EOR [m5G; May 11, 2017;18:37 ] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3

 

C  

p  

w  

a  

i  

t  

e  

t  

C

 

S  

e  

a  

c  

e  

p  

l  

c  

p  

v  

i  

a  

t  

f  

T  

A  

m  

t  

p  

M  

6  

t  

1  

f  

d  

u

 

e  

p  

e  

b  

t  

p  

H  

s

 

b  

c  

i  

t  

–  

b

 

i  

d  

w  

m  

t  

m  

e  

t  

f

perceived importance. The relative importance of an idea can be

understood only when it is compared with the ideas of others (it

is rare for people to choose only their own ideas as most impor-

tant). All the ideas that receive votes (i.e., those that participants

consider as the most important) enter the Interpretive Structural

modeling (ISM) process, which comes next. 

Participants are confronted with two ideas at a time (to re-

duce cognitive load) and are requested to discuss them and decide

whether one influences the other. A relation is established only

when it is supported by a large majority (typically 75%) follow-

ing constructive debate. The application of Warfield’s (1994 ) ISM

algorithm reduces the number of questions that the software will

ask. The binary connections that are established by the group are

used to build up an influence map (see the example in Fig. 3 ). The

Mapping step might require a few hours. Meaning and wisdom is

produced only when the participants begin to understand the re-

lationships (such as similarity, priority, influence, etc.) among their

different ideas. The influence map reflects the shared understand-

ing and the consensus of the participants. 

Since challenges at the bottom of the structure correspond to

the root causes of the problem, the method is also referred to as

‘root cause mapping’. The factors that end up at the root of the

map are the ones with the greatest influence. 

Participants engage in further discussions on how to resolve the

obstacles at the root, and as these influence all the problems fur-

ther up the structure, the idea is that addressing the root causes

should have positive knock-on effects throughout the interlinked

system of issues that the participants want to tackle. This form of

problem structuring helps to minimize the Erroneous Priorities Ef-

fect, which comes into play when strategic actions are targeted at

isolated aspects of the problematic situation without their inter-

connections being considered. 

3. The Local Government Authorities (LGA) application 

We can now show how the above SDDP process was applied in

practice with the Local Government Authorities in Cyprus. A dis-

tinguishing characteristic of this application, compared with many

previous ones, is that the participants had more than 2 million

Euro available to act upon the results of their deliberations. While

previous SDDP applications involved the development of shared vi-

sions and jointly-agreed action plans, in the majority of cases the

participants lacked the resources necessary to act upon their in-

tentions. The most prominent (negative) examples are those SD-

DPs conducted in Cyprus ( Broome, 1996 ) and the Middle East ( Act

Beyond Borders, 2013 ), in which the momentum created was phe-

nomenal, but ultimately the resources were not available to imple-

ment the envisioned projects. An anecdotal example was the case

of a historic bi-communal group of 32 peace pioneers (16 Turk-

ish Cypriots and 16 Greek Cypriots) who worked for 9 months

to develop a comprehensive vision, and subsequently trained al-

most 40 0 0 citizens, preparing them to take action, but the UN re-

sponded to their request for help ( Cyprus Conflict Resolution Train-

ers Group, 1995 ) with 3 years of delay. During this period, the mo-

mentum of the project stalled. Ironically, this resembles the case

of the ambulance that arrived fully equipped after the patient had

died ( Laouris, 2004 ). 

Other distinguishing characteristics of this application include

the fact that the SDDP was embedded in an orchestrated applica-

tion of a wider set of systems methods; and the whole process was

also rigorously evaluated, both internally and externally. Several

authors in OR have made the point that evaluation is important

because researcher reflections alone are unreliable (e.g., Midgley

et al., 2013; Rouwette, Vennix, & Felling, 2009; White, 2006 ). 
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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.1. The context 

The Community OR application reported here was conducted in

yprus, a country geographically and nationally divided into two

arts in 1974 by the use of force. The two parts are the South,

hich is internationally recognized as the Republic of Cyprus, and

 self-declared State in the North recognized only by Turkey. Turk-

sh Cypriots live in the northern part, and Greek Cypriots live in

he southern part. The study was conducted exclusively in the ar-

as controlled by the Republic of Cyprus. Greek Cypriot representa-

ives of districts located in the North were included, but no Turkish

ypriots participated in this application. 

In the Republic of Cyprus, the President is both the head of

tate and the head of government. The government exercises ex-

cutive power. Legislative power is vested in both the government

nd the parliament. Cyprus has 33 municipalities (9 in areas now

ontrolled by Turkish Cypriots) and 355 communities (131 in ar-

as now controlled by Turkish Cypriots). Approximately 62% of the

opulation lives in municipalities, and the remaining 38% in vil-

ages. The responsibilities of the municipalities currently include

onstruction; maintenance and street lighting; the collection, dis-

osal and treatment of garbage; protecting and improving the en-

ironment, including the good appearance of the municipality and

ts construction sites; the maintenance and improvement of parks

nd green spaces; the protection of public health; the arts; educa-

ion; sports; and social services. They have certain powers to en-

orce laws, such as the Streets and Buildings Regulation Act, the

own Planning Act, the Marriage Act and the Sewerage Systems

ct. All of the above functions require both coordination among

any stakeholders and democratic participation. Overall, the coun-

ry has 33 Mayors, 492 Community Presidents and 104 Munici-

al and Community Secretaries. 200 people serve as members of

unicipal and Community Councils, and they oversee the work of

61 staff. To promote and protect their interests and aspirations,

he Municipalities founded the Union of Cyprus Municipalities in

981. Similarly, in 1992, the Union of Cyprus Communities was

ounded. Its key objectives are to improve the quality of life of resi-

ents and to demand (from central government) incentives against

rbanization. 

In recent years, the government has expressed an interest in

ngaging in dialogue, with the aim of reforming the system and

ossibly shifting certain powers from the center to the periph-

ry. Such reforms may also serve, in the long run, an envisioned

i-communal, bi-zonal federal solution to the political problem of

he division of Cyprus into two ( Hannay, 2005 ), because it would

artly resolve the ‘sharing of power’ challenge ( Anastasiou, 2008 ).

owever, in the past, the conflicting interests among the different

takeholders have never brought such initiatives to fruition. 

In this context, local people wanted more rights and powers,

ut they were aware that they did not have the know-how, the

apacity, the democratic culture or the necessary infrastructure to

mplement reforms that entailed taking on increased responsibili-

ies. Our task was to provide a democratic vehicle – i.e., the SDDP

to channel the desire for change and produce results that would

e widely acceptable to different stakeholders. 

Part of the issue we faced was that the 492 Community Pres-

dents (and their associates) were serving less than a few hun-

red thousand citizens living in rural areas, and they said they

ere not ready to share powers with neighboring communities,

erge services, or accept regionalization and the professionaliza-

ion of processes. The top-level elected representatives were, in

ost cases, older people without much education, who were nev-

rtheless generally respected personalities. They were quite aware

hat they might not be able to remain in their positions of power

ollowing modernization and reforms. 
emocratic Dialogue: An application of a mathematical prob- 
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Fig. 2. Interdependencies between methods and interventions. 

Table 1 

Taxonomy of community OR attributes as they apply to this project. 

Attribute Description 

Localized focus The beneficiaries were local communities even though the overall project was designed to be self-replicable 

Multiple conflicting objectives Conflicts between central and local governments 

conflicts between neighboring local authorities 

conflicts between different stakeholders within the same local community 

Multiple stakeholders Mayors, Local Authority employees, local educators, local and global business people and developers, local agricultural and 

other producers, repatriated citizens, older people and youth 

Role of the disadvantaged Disadvantaged stakeholders included women, older people and economically disadvantaged citizens; issues of disadvantage 

included small villages, digital illiteracy, the digital divide (including internet/bandwidth issues) and small schools 

Accountability The project owner and coordinator was the central government, ensuring that the project results would be taken seriously by 

the authorities 

Lack of resources In connection with small village mentality rather than available funding 

Uniqueness versus generalizability The overall project was designed to match the specific needs of the LGAs in Cyprus, yet the SDDP methodology is 

generalizable, as demonstrated through many previous applications 
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s  
Within the above context, the Cyprus Academy of Public Ad-

inistration (CAPA) took the initiative to design and implement a

roject that aimed to directly help improve the skills of the human

esources of the Cypriot Local Government Authorities (LGAs). The

esign was for a participatory, democratic process with bottom-up

ecision making, using SDDP ( Laouris, Christakis, & Michaelides,

010 ; Local Authorities Cyprus, 2009 ; Local Authorities Cyprus

roject in Future Worlds Pedia, 2009 ). The mid-term goal was the

perational modernization of the functioning of institutions and

gencies, thus resulting in the provision of quality services to cit-

zens. The overall objective was the strengthening of the adminis-

rative and leadership capacity of the LGAs of Cyprus through the

raining and support of their staff, elected or not. The Cyprus Min-

stry of Finance agreed to support this initiative using a palette of

uropean funding, including structural and social cohesion funds. 

.2. Overall project design 

The project design was characterized by the orchestrated appli-

ation of multiple interventions ( Fig. 2 ). 

The results from the face-to-face interviews, as well as the re-

ults of the research to identify best practices in the European

nion (EU) (see the top left hand corner of Fig. 2 ), served as inputs

or the selection of stakeholders and the formulation of the SDDP

riggering question. The results of the 10 SDDP co-laboratories

center of Fig. 2 ) were first compiled into one single report and

hen subsequently summed with the findings from the first inter-

iews and the best practices research to support the design and

ecisions related to the setting up of a learning network and a Dig-

tal Ambassadors network (right hand side of Fig. 2 ). The lightning

ymbols indicate processes used to disseminate information to the

ider public, thus generating civic momentum. 

The application of the SDDP was central to the above design,

nd it is the focus of this paper. It was applied at launch, not
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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nly as a tool for the diagnosis of the root challenges, but mostly

ecause it is especially effective in resolving multiple conflicts of

urpose and values, and in generating consensus on organizational

nd inter-organizational strategy. The approach we will shortly de-

cribe fits Johnson and Smilowitz’s (2007) definition of Community

R, as it satisfies all the criteria, as documented in Table 1 . 

The project can, in sum, be specifically categorized as Commu-

ity OR for a number of reasons. The focus was local in that the

im was to resolve diverse conflicting objectives between local, re-

ional and central stakeholders ( Bardach, 20 0 0; Gass, 1994 ). The

esign renders it applicable to other cases, thus satisfying the gen-

ralizability criterion. The SDDP involves modeling, and the model-

ng methodology and techniques are transferable to other contexts.

inally, and most importantly, the participation of stakeholders and

ommunity representatives was meaningful (i.e., genuinely demo-

ratic and authentic), as will shortly become clear. 

. Work packages 

The project was carried out as 7 work packages (hereafter also

alled activities), each being implemented by a different contractor

hosen through a public tendering process. The work packages and

heir respective durations and budgets are documented in Table 2 .

hile the “Diagnosis of Learning and Development Needs” activity,

hich included the SDDP, had a relatively short duration and low

udget (€110,0 0 0 over 8 months), it was effective partly because it

as embedded within the wider set of methods. 

The aims of each work package and key methods applied are

escribed briefly below. 

.1. Identification of best practices in EU member states 

The best practices followed in other EU Member States were

tudied and recorded. The focus was the development of admin-
emocratic Dialogue: An application of a mathematical prob- 
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Table 2 

Duration and budget across activities. 

# Activity Duration (mo) Approximate budget (K€) 

1 Identification of best practices 13 34 

2 Diagnosis of learning and development needs 8 110 

3 Network for the management of learning 9 96 

4 Learning activities on management and leadership 32 973 

5 Promotion consultant 51 139 

6 Technical consultant 39 78 

7 External evaluation 8 24 

8 Publications in local press 64 3 

9 Experts supporting the network for the management of learning 9 30 

10 Workshops in support of the network for the management of learning 11 11 

11 Transportation expenses in support of the network’s workshops for the management of learning 13 4 

12 Cost for trainers in workshops supporting the network for the management of learning 10 14 

13 Training of digital ambassadors 11 52 

14 Transportation costs for digital ambassadors 11 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 

Number of beneficiaries of different aspects of the project. 

Process Beneficiaries 

Personal interviews with elected LA representatives 36 

Participants in SDDPs 207 

Trained in SDDP methodology 15 

Training for the network to manage learning 93 

Visiting foreign countries to research best practices 25 

Participation in 259 training programs in management and 

leadership 

1619 

Training of digital ambassadors 155 

Total 2150 
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istrative and leadership capacity in LGAs. Criteria were developed

to aid the choice of five case studies with specific relevance to the

Cypriot reality. Site visits were undertaken, and reports were writ-

ten on how the learning from each of the case studies could be

adapted to the context of Cyprus. 

Methods : Desk research, personal interviews, site visits; devel-

opment of legal, process, performance and impact indicators; sce-

nario building of different models; and an application of SWOT

analysis to choose the most relevant for Cyprus. 

4.2. Diagnosis of the learning and development needs of the LGAs 

- Interviews with LGA heads were used to diagnose the learning

and development needs in relation to administration and lead-

ership. 

- Ten 2-day SDDPs were held throughout the country, and these

detected, categorized and prioritized the ‘root challenges’ peo-

ple faced; 

- Data on the learning and development needs of the LGAs were

compiled into reports, which also suggested how these needs

could be met through educational programs. 

Methods : Face-to-face interviews; questionnaires; SDDP; cluster

analysis. 

4.3. Setting up a network to support the management of learning in 

LGAs 

A support network and learning management procedures for

public authorities, members of the LGAs, the Union of Municipal-

ities, the Union of Communities and CAPA were put in place. Re-

gional learning management groups were established, and a coor-

dinator for each group was chosen. 

Methods : Workshops, lectures, one-to-one training courses. 

4.4. Design and implementation of learning activities to enhance 

management and leadership 

Learning activities aimed at improving LGA staff skills in man-

agement and leadership were designed. Participants developed a

range of initiatives and applied them in their workplaces (work-

based projects). Information systems provided updates on learning

activities. The educational programs and knowledge transfer activ-

ities were evaluated by the participants in their workplaces. 

Methods : Work-based project development, implementation

and evaluation; site visits; best practice analysis; workshops;
lectures. 

Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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.5. Promotion and dissemination 

A major advertising company was sub-contracted to promote

he activities and disseminate the results of the project to the

ider public through paper and digital media. 

Methods : Standard marketing and promotion approaches, in-

luding the development of a web site. 

.6. Technical Advisor 

The role of the Technical Advisor was to support the Coordina-

or in drafting and monitoring the tenders for sub-contracting the

arious activities of the project. 

Methods : Tender writing and tender evaluation according to set

riteria. 

.7. External post evaluation 

A post-project evaluation process was conducted by an exter-

al consultant between December 2014 and March 2015. This was

onsidered important in light of the fact that the evidence for the

ffectiveness of processes like the SDDP is scant, other than mostly

ractitioner reflections ( Midgley et al., 2013 ). 

Methods : Development of quantitative and qualitative indica-

ors, and evaluation using the SMART approach ( Doran, 1981 );

omparisons between contractual obligations and final implemen-

ation reports. 

. Process of application and results 

The project was implemented between 25.9.2009 and

5.6.2015. The total number of beneficiaries exceeded the contrac-

ual goal of 1500 ( Table 3 documents the number of participants

er key process). 

In the sections below we report the results for each activity (or

ork package) summarized in Section 4 . 
emocratic Dialogue: An application of a mathematical prob- 

 in Cyprus, European Journal of Operational Research (2017), 

http://dx.doi.org/10.1016/j.ejor.2017.04.039


Y. Laouris, M. Michaelides / European Journal of Operational Research 0 0 0 (2017) 1–14 7 

ARTICLE IN PRESS 

JID: EOR [m5G; May 11, 2017;18:37 ] 

5

 

o  

i  

g  

S  

t  

o  

t  

i  

fi  

b  

t

 

t  

s  

v  

q  

p

 

 

 

c  

t  

l  

c  

t  

e  

b  

b  

m  

w

 

b  

S  

f  

C

 

p  

i

 

 

 

 

 

 

 

 

 

 

 

 

m  

Table 4 

Criteria used for choosing the best scenario for Cyprus. 

# Criteria Scen 1 Scen 2 

1 Maturity of institutional framework 0 3 

2 Viability 3 0 

3 Implementation costs 0 2 

4 National strategy service learning 3 0 

5 Management 3 1 

6 Domino effect for the design of new policies 3 1 

7 Acquisition of expertize by executive management 3 0 

8 Organizational changes 1 3 

9 Technological changes 1 1 

10 Human resources for implementation (recruitment) 1 3 

11 Time to implement 1 2 

Total feasibility of implementation 19 16 
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.1. Activity 1: identification of best practices 

The process engaged national LGA representatives in charge

f management and training to record best practices from sim-

larly sized communities in 13 EU member states (Austria, Bel-

ium, France, Germany, Denmark, Greece, United Kingdom, Ireland,

pain, Italy, Netherlands, Portugal and Finland). The documenta-

ion included a brief analysis of the organization and functioning

f each national training system of LGA members, depending on

he philosophy of organization and functioning of local government

n each government model. In collaboration with the Coordinator,

ve cases (in Greece and the UK) were selected. The selection was

ased on specific criteria (e.g., similarities to Cyprus Municipali-

ies). 

Following a communication process, representatives of the Con-

ractor’s project team visited the selected institutions and attended

pecial presentations on their educational practices. During the

isits, our experts compiled minutes of meetings and completed

uestionnaires (with information on the operation, the training

ractices, etc.). Visits were made to: 

1. European Organization for Strategic Planning (Greece). 

2. Institute of Local Government (Greece). 

3. National School of Local Government (Greece). 

4. Training Institute Leadership Center for Local Government (UK).

5. South Eastern England Regional Office – Local Government Em-

ployers (UK). 

The first stage included the recording of personnel training poli-

ies and led to the identification, prioritization and standardiza-

ion of best practice examples. Initially, we identified and ana-

yzed, through literature review and desk research, important poli-

ies for personnel training, and we looked at their relationships

o national and local government organization models. Particular

mphasis was placed on training bodies that had been established

y either national public sector organizations or by representative

odies such as local governments, and high levels of expertize in

odernization and the strengthening of decentralization processes

ere sought. 

The second stage focused on detailed analyses of some of the

est practices on the basis of their special interest for Cyprus.

ubsequent comparative analysis resulted in the documentation of

our major models in terms of their usefulness: the Scandinavian,

orporatist, Anglo-Saxon and French models. 

The selection of best practices was conducted based on a com-

lex model that combined several criteria of good practice, which

ncluded: 

1. Innovation in relation to content and/or teaching methods and

tools. 

2. The relevance of the content and implementation procedures of

(re)training programs to the objectives and needs of the admin-

istrative reform. 

3. Active participation and cooperation of local government in the

design, implementation, monitoring and evaluation of training

activities. 

4. Organizational and managerial capacity that ensures sustain-

ability regardless of sources of funding (especially for actions

financed by supranational sources; e.g., Structural Funds of the

EU or Local Development Projects of the World Bank). 

5. Contribution to the strengthening of secondary factors, such as

relation between training and career advancement, effective-

ness in enabling the engagement of non-State actors, etc. 

6. Repeatability/transferability to the Cypriot training system of

public administration. 

The systematic processing of the findings led to the develop-

ent of two alternative scenarios: (1) creation of a centralized
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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ublic training body; (2) creation of a training institution by the

ssociations of Municipalities and Communities. 

The application of the indicators (0–3) documented in Table 4

avored the selection of the first scenario. 

.2. Activity 2: diagnosis of learning needs 

The diagnosis phase consisted of two processes: face-to-face in-

erviews with top-level elected officials and ten Structured Demo-

ratic Dialogues engaging approximately 250 community represen-

atives. The results are reported below. 

.2.1. Diagnosis through one-to-one interviews 

The primary objective of the interviews was to establish direct

ontact, engage top-level officials in in-depth discussions about dif-

cult issues and secure their involvement, enthusiasm and com-

itment. In total, 41 individuals were interviewed: 7 Mayors, 11

ommunity Presidents, 7 Municipal Secretaries, 9 Community Sec-

etaries, 1 Municipal Director and 6 other relevant stakeholders.

ersonal interviews provided flexibility to explore additional issues

hat could arise during the discussion and allowed researchers to

nderstand the culture and identify potential barriers and drivers

or change. They also served as a means to collect information to

ssist the planning of the Structured Democratic Dialogues. The

uestionnaire used to structure the interviews was divided into

hree sections: (1) demographic information about the individual

nd the Municipality/Community; (2) information regarding strat-

gy and operations in the Municipality/Community, including chal-

enges, learning needs and their approaches towards educational

rograms; and (3) questions about their potential engagements

ith the forthcoming structured dialogue. Pilot testing and cogni-

ive validation of the questionnaire preceded the interviews. For

ontrol and quality assurance, interviewers held regularly meet-

ngs with the project coordinator. The interviews were conducted

y an expert group of three experienced neuropsychologists. All

ompleted questionnaires were checked prior to the analysis of the

ata, and the latter involved coding and data classification, quali-

ative content analysis, and comparative analysis. 

The majority of respondents argued that there was a strategy

nd vision for their Municipality or Community, related to the im-

rovement of the quality of life of their citizens. However, it was

vident that their strategies and visions were not the result of a

oordinated effort, were not clearly recorded, and nor were they

ommunicated effectively to managers and staff (and, by extension,

itizens). 

A total of 54 learning and development needs in management

nd leadership were identified and prioritized in terms of their

rgency as immediate, mid-term and long-term. Those related to

trategy and vision were how to design, implement and monitor

he implementation of the strategy and the vision; create and im-
emocratic Dialogue: An application of a mathematical prob- 
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Table 5 

Complexity indices. 

SDDP Ideas Categories Spreadthink (%) 

Nicosia 1 84 17 43 

Nicosia 2 55 15 38 

Pafos 1 95 9 44 

Pafos 2 84 13 55 

Limassol 1 84 12 53 

Limassol 2 93 7 59 

Larnaca 1 95 14 32 

Larnaca 2 76 18 46 

Famagusta 87 10 41 

Troodos 61 10 52 
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o  
plement a plan for communicating the strategy/vision to employ-

ees and citizens; and establish a culture that encourages initiative,

responsibility and team spirit. Other reported learning needs in-

cluded knowledge of the relevant laws and procedures, and lead-

ership and management skills at all levels. The lack of financial

resources and bureaucracy stemming from central government

were reported as root obstacles to their work. The full data is avail-

able in Learning and Development Needs for Cypriot Local Author-

ities (2010) . 

5.2.2. Diagnosis and root cause analysis using SDDPs 

A total of 10 SDDPs were conducted: two per district for

Nicosia, Limassol, Pafos and Larnaca; one for Famagusta; and one

for regions now controlled by the Turkish Cypriots. The process

was completed within 7 weeks (15 Dec 2009–17 Feb 2010) so as

to create simultaneous momentum in all regions, which would fa-

cilitate a public dialogue. The SDDP methodology was chosen, not

only because it could support the identification of learning and

development needs, but also because, through the authentic en-

gagement of regional actors, it would mobilize and empower local

initiatives. Participants included elected Municipal and Community

Presidents, Secretaries and other representatives, as well as their

staff. All dialogues used the same triggering question in order to

facilitate comparative data analysis and compilation of the results

from all 10 dialogues: 

- What factors limit the effective operation of the self-governance

of Local Authorities? 

The outcomes were very similar across all 10 SDDPs, and all

quantitative measures were within what is normally acceptable in

such dialogues ( Warfield, 1976 ). Table 5 documents the key mea-

sures for the 10 SDDPs. The number of ideas generated ranged

from 55 to 95 (81.4 ± 13.7); the number of categories those ideas

fell into ranged from as few as 7 to as many as 18 (12.5 ± 3.6);

and the spreadthink (see below for an explanation of this concept)

ranged from 38% to 59% (46.3 ± 8.4). 

Spreadthink is a measure of disagreement among the partici-

pants ( Warfield, 1995 ), and it ranged from 32 to 59 (46.3 ± 8.4)

with relatively small deviations. This reflects the fact that the par-

ticipants invested enough time in the dialogues to converge to

a satisfactory amount of agreement. Testing for possible correla-

tions between the number of ideas, the number of categories and

spreadthink revealed no statistically significant results. 

The Influence Map from the Pafos SDDP is shown here as an

example ( Fig. 3 ). Following the 2-day SDDP, the root obstacles that

ended up at the bottom of the influence tree (reworded slightly to

make them easier to understand for readers unfamiliar with the

context) were: 

Obstacle # 44: The lack of legislation to make those who take

wrong decisions accountable. 

Obstacle # 1: The decisions of municipal councils are taken on

the basis of political party interests rather than social good. 
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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Obstacle # 24: There is no training academy for elected and

non-elected members of the LGAs. 

Obstacle # 43: The biased politics of some governments, involv-

ing political discrimination. 

In this example, three out of the four key challenges (obstacles

4, 1 and 43) have to do, directly or indirectly, with corruption.

owever, obstacle 24 points to a potential solution: the creation of

n ‘academy’ to train LGA representatives. 

The map is constructed gradually as participants discuss and

ote on specific pair relations. A relation is established when the

reat majority (usually 75%) vote “yes”. Behind the scenes, matrix

alculations connect the natural language used during the process

i.e., the question whether one factor influences the other) with the

irected graph produced. To illustrate this, Table 6 documents the

eachability Matrix for the same Map as the one in Fig. 3 . 

Reading across the matrix (in a row), a 1 in the row indicates

hat the idea number in the left column influences the idea num-

er at the top of the row where the 1 appears. Conversely any

olumn below an idea number in the top row with a 1 indicates

hat the idea is influenced by the Factor on the left edge. A 0 in-

icates no relationship. Any idea always influences itself (therefore

he diagonal is filled with 1s). Such a relation table is called an

djacency Matrix. When more 1s are inserted using the logic ‘if A

nfluences B, and B influences C, then A influences C’, the result

s the full Reachability Matrix. Cycles (i.e., multiple ideas mutually

nfluencing each other) are not shown here. 

The SDDP has additional mathematical measures, which can be

sed to evaluate, for example, the complexity of a given dialogue;

.e., the Situational Complexity Index (SCI), defined as follows: 

SCI = DK( N −7)/R(R −1) 

V = Number of ideas receiving 1 or more Votes 

N = The number of ideas 

K = The number of connections in the map 

R = The number of Ideas in the map 

D = ( V −5)/( N −5) 

V = 49 N = 77 K = 158 R = 25 D = 0 

➔ SCI = 11,26 

This number represents the complexity of the situation as per-

eived by the particular participants and can usually be used to

ompare across dialogues. 

In order to capture the breadth of the ideas collected across all

0 SDDPs, we extracted the ideas at the root (all the factors that

ade it to the lower 3 levels) of each map and ‘accommodated’

hose with high affinity between them into general categories. Sev-

nty nine (79) root obstacles were thus re-clustered into 11 general

ategories as shown in Table 7 . It must be clarified that learning

eeds arise from all eleven categories and not only from the first

ategory called ’Education–Training’. This label is used here only

ecause it was used by participants in their respective SDDPs. It

s also important to note that the categorization carried out here

s to some extent arbitrary. It reflects the consensus between 4

nd 5 members of the Knowledge Management Team (KMT) who

ndertook this exercise. Interestingly, out of the 79 root obstacles

eclassified into new categories, 18 ended up in the general cate-

ory ‘Training–Education’ (23%), and 17 (21%) in the general cate-

ory ‘Interventions by political actors’. 

An additional analysis was undertaken, intended to capture the

requency with which certain problems made it to the root of the

nfluence map. More than 75% of the issues identified as root ob-

tacles aggregated in four categories: Education and Training; Ex-

ernal Interferences (by corrupt politicians or technocrats); Legal

hortcomings; and Financial Constraints. 

Considering factors from all 10 SDDPs, and identifying the 10

bstacles that received the highest numbers of votes prior to ex-
emocratic Dialogue: An application of a mathematical prob- 
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Fig. 3. Influence Map from Pafos SDDP; arrows should be interpreted as Obstacle A (lower) worsens Obstacle B (higher). 

Table 6 

Reachability matrix. 

# 8 53 58 69 28 74 72 16 10 13 27 4 6 34 29 14 52 43 23 1 44 24 

8 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

53 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

58 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

69 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

28 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

74 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

72 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

16 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

13 1 0 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

27 1 0 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

4 1 0 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

6 1 1 1 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 

34 1 0 1 1 1 0 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 

29 1 0 1 1 1 0 1 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 

14 1 0 1 1 1 0 1 1 0 0 1 0 0 1 0 1 0 0 0 0 0 0 

52 1 0 1 1 1 0 1 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0 

43 1 0 1 1 1 0 1 1 0 0 1 0 0 1 1 0 0 1 0 0 0 0 

23 1 1 1 1 1 0 1 1 0 0 1 0 0 1 0 0 0 0 1 0 0 0 

1 1 0 1 1 1 0 1 1 0 0 1 0 0 1 0 1 1 0 0 1 0 0 

44 1 0 1 1 1 0 1 1 0 0 1 0 0 1 0 1 1 0 0 1 1 0 

24 1 0 1 1 1 0 1 1 0 1 1 1 0 1 1 0 1 0 0 0 0 1 

p  

f

 

 

 

 

loring influences to identify the root causes, we extracted the

ollowing: 

Weaknesses of top officials and corruption 

1. Local governors and their officers take decisions mostly based

on party benefits and not what is best for the greater good. 

2. Untrained, unqualified and incompetent individuals reach the
top ranks of local authorities. 
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Problems in relations with central government 

3. The government does not provide the required 4% of GDP to the

local authorities. 

4. Long delays in government decisions. 

5. The State constrains the powers of local governance. 

6. Local authorities are financially dependent on the State. 

7. Lack of cooperation with government services when problems
need resolving. 
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Table 7 

Number of ideas per general category; re-clustering of 

79 root obstacles. 
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Legal issues 

8. The delayed process of reviewing the legal framework. 

9. The legal framework does not comply with contemporary re-

quirements of modern societies. 

0. The legal framework. 

The participants ‘blamed’ central government (5 out of 10 fac-

tors), the legal system (3 out of 10 factors) and, to a lesser extent,

they recognized constraints relating to themselves. 

It is interesting to compare the above list with the list of the

top 10 factors that made it to the root of a hypothetical gener-

alized influence tree when accounting for all 10 SDDPs (i.e., after

influences had been accounted for): 

Weaknesses of elected officials and/or corruption 

1. Lack of vision and strategy among elected representatives. 

2. Ignorance about laws and regulations among elected officials. 

3. Interference of political parties in everyday operations. 

4. The election of incompetent representatives. 

5. The ineffective functioning of LGAs due to the interventions of

political parties. 

Legislation–Regulation 

1. The legislative framework is not in line with today’s needs and

requirements. 

2. Lack of revision of the legislative framework. 

3. Stagnation in the modernization of the institutions of munici-

palities and communities. 

4. Many communities (over 80%) with small numbers of residents.

5. Lack of a centrally coordinated training management agency to
increase the skills of the LGAs’ staff. i  
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Following the SDDP, and specifically the exploration of influ-

nces and the identification of root causes, the participants rec-

gnized their own weaknesses much more than when they just

oted for the issues early on: half of the root obstacles were re-

ated either to themselves or to the system that led to their elec-

ion, as well as subsequent interventions by those political parties

hat ‘placed’ them in their positions. This is evidence that the sys-

emic thinking that is engendered by the SDDP process makes a

eal difference. 

Finally, it is obvious, when looking at the two lists, that the

articipants had high hopes that the expected reform of the legal

ramework would solve many of their problems. 

.2.3. Internal evaluation of the SDDPs 

The evaluation of the SDDPs engaged 92 participants from 5

DDPs (Nicosia Municipalities, Nicosia Communities, Larnaca, Mu-

icipalities in regions now controlled by Turkish Cypriots, and

ommunities located in mountain regions). They answered one

uestionnaire at the end of the first day of the co-laboratory and a

econd at the end of the second day. 

The most striking finding was that more than 90% of the par-

icipants had never previously met 3 or more of the others in the

o-laboratory. This indicates that there was not enough communi-

ation, and of course collaboration, between the councils. Thus, the

o-laboratories offered opportunities for them to exchange views

n common challenges, and the useful connections made across

ouncil boundaries was an identified outcome of the process. 

The majority of the respondents found the interactive work-

hop much better than previous workshops they had experienced

n terms of structuring (85.8%) and efficiency (86.9%). Many said

hat they would like to adopt this method in their own commu-

ities or town councils, and expressed interest in participating in

urther stages of the project. 

The responses to open questions demonstrated that they con-

idered the key purpose as an effort to develop ownership. Almost

ll respondents said that they believed the workshop achieved its

oal, and several said they were eagerly waiting the next phases. 

.3. Activity 3: network to support the management of learning in 

he LGAs 

A total of 203 executives from across the spectrum of local

overnment (27 Municipalities, 105 Communities, 3 District Asso-

iations of Communities representing regions now controlled by

urkish Cypriots, the Union of Municipalities, the Association of

ommunities, and 4 Development Companies) were invited into a

earning network. Ninety-eight (98) enrolled in the program, and

3 completed it. They were subsequently separated into 15 re-

ional learning management groups (4 per district for Nicosia, Li-

assol and Pafos, and 3 for both Larnaca and Famagusta). 

The 15 coordinators of the network, together with executives

rom the Association of Municipalities, the Union of Communities

nd CAPA, attended a 5-day training mission in the United King-

om. The mission included a visit to local authorities that have

mplemented learning management practices. Following the mis-

ion, we organized an additional workshop on ‘learning through

ction’ in Cyprus. The implementation of these workshops was in-

ovative for the local authorities, as it offered new possibilities of

ooperation between officials. 

It should be noted that, even well after the completion of the

roject, the network continues to operate (albeit in a more frag-

entary manner), gathering and submitting proposals for training

rograms to CAPA. The maintenance of the network is considered

o be a very important factor for the continuation of relevant learn-

ng activities, especially in view of the forthcoming reforms of the
emocratic Dialogue: An application of a mathematical prob- 
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ocal government sector, which will generate additional training

eeds. 

.4. Activity 4: learning activities to support management and 

eadership 

A total of 259 training programs in management and leadership

ere designed and implemented. These engaged 1619 people. 

Furthermore, the following were achieved: 

• Development and implementation of work-based projects by

the participants. 
• Preparation of the content of 5 meetings, of which one was in

the form of a scientific conference, which was held under the

auspices of the project. 
• An Information Management System for Learning was devel-

oped to support organizational, administrative and educational

aspects of the training. 
• An evaluation of the learning activities and information system

was undertaken. 
• Scientific publications were written and published. 

According to the internal evaluation data, 85.8% of the partic-

pants were able to utilize the knowledge, skills and experiences

ained from the educational programs in their jobs, while 14.2%

aid that they could not do so. 

.5. Activity 5: promotion and dissemination 

The creation of public awareness was supposed to be an essen-

ial element of the first phases of the project in order to support

he process of inviting and securing participants, but this activity

as seriously delayed. However, the impact on the SDDPs was mit-

gated somewhat because the subcontractor used the process of in-

erviewing elected representatives (their first activity prior to the

esign of a public awareness campaign) as a dissemination tool to

nform the LGAs about the upcoming co-laboratories. Thus, the lat-

er were not compromised. 

Once the public information campaign got going, Activity 4 (the

earning activities to support management and leadership) enjoyed

ide publicity, partly because of the organization of a conference

n which top-level government and media participated. 

.6. Activity 6: selection and training of Digital Ambassadors 

A total of 52 presentations to recruit Digital Ambassadors were

iven in the communities and/or rural municipalities. 155 partici-

ants then completed their training as Digital Ambassadors in ses-

ions conducted in 16 teams. A total of 56 personalized support

eetings (totaling 94.5 hours) took place too. 

In addition, profiles for 165 communities and rural municipal-

ties were created online to provide a general information service

or the public (“Inform me”: KEPA Information Center, 2016 ). 

.7. Project-related conclusions 

The following conclusions are grounded primarily on the results

f the external evaluation process, which ran after the project had

nished, but they also include our own reflections. 

The majority of those who participated in the evaluation (88%)

eported that the project and its activities contributed significantly

o the improvement of the administrative and leadership capacity

f local government officials. The process of designing their own

ork-based projects, in connection with the option to choose a

tudy trip to another country to benefit from experiencing a best

ractice example, was perceived as the most tangibly useful part of

heir training by 45% of respondents. The participation in project
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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ctivities (especially the SDDPs, the networking and the traveling

broad) led to the development of friendships, links and partner-

hips between local authorities, and contributed to the exchange

f views and best practices on various issues of common inter-

st, such as (for example) the management of waste. Furthermore,

he participants experienced and learned new approaches to gov-

rnance, with the potential for implementation in their respective

egions. 

However, some problems with the project were also highlighted

n the evaluation: 

Viability issues : 90% of respondents claimed that a lack of

esources threatened the sustainability of the project outcomes.

owever, 20% saw a pathway to viability through the reduction

f bureaucracy and the potential for institutionalizing the network

nd integrating it into the wider functioning of the local govern-

ent sector. 

Problems of implementation : 45% of respondents suggested that

he training programs should have been more flexible to allow

he participation of those who faced constraints. 25% commented

hat the cases and practices taught were not always applicable in

yprus, and the main reason for this was a set of factors that

he respondents said made their contexts different: ‘conflicts’ with

entral government, bureaucracy, the legal framework and the lack

f resources. A smaller percentage (20%) reported digital illiteracy

roblems. 

Suggestions for future activities : The most frequently cited ne-

essities for the future were the improvement of citizen services

94%); greater support from central government (74%); and further

raining of elected representatives and staff in the development of

isions, strategic and operational objectives, and performance man-

gement and productivity measurement systems (92%). A promi-

ent general conclusion was the need to continue programs like

he one reported here: 88% of respondents mentioned this. Also,

8% of respondents favored the continuation of operational support

or networking. A lower number (55%) felt that the visits abroad

ontributed towards the implementation of new and innovative ap-

roaches to the management of their local authorities, and should

e continued. 

.7.1. Reflections on the SDDPs 

Looking specifically at the SDDPs, we note that they engaged

he top-level elected officials together with their elected secre-

aries and appointed staff in weeklong dialogues. Their authentic

ngagement was enabled by the SDDP, which (as described ear-

ier) organized the dialogue in a manner that supported collective

eliberation on the structuring of people’s ideas (looking for root

auses) and the emergence of a consensus. It was also useful that

he process systematically documented the participants’ learning in

eal time, giving them confidence that their inputs were being val-

ed. In addition, the SDDPs facilitated the creation of a very posi-

ive atmosphere and encouraged mutual respect. There was a sin-

le incident in which a Community President threatened to leave

he room if his opinion was not “respected” (i.e., given priority!).

hen the facilitator was not fazed by the threat, and asked him to

tay only if he was willing to abide by the rules of the SDDP (giving

eople an equal opportunity to speak, engaging in active listening,

tc.), he returned to the process, and from that point onwards he

as most constructive and respectful of the ideas of others. 

The failure of the Promotion Expert to launch the public aware-

ess campaign in time challenged the organizers of the SDDPs

omewhat in their effort to secure participants. At the same time,

owever, this forced them to use telephone communications with

op LGA officials and their staff, thus creating a more personal con-

ection. To some degree, we believe this strengthened their desire

o contribute, and prepared them for what was to come in the di-

logues. 
emocratic Dialogue: An application of a mathematical prob- 
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According to the findings of the internal and external post eval-

uations, the SDDP Methodology empowered people from all walks

of life to act as systems thinkers, in the sense that it allowed them

to address, and even propose solutions to, the complex challenges

that affected their daily lives. The external post-project evaluation

also showed that implementing all 10 SDDPs within a short time

window helped to create a countrywide awareness, sensitization,

mobilization and, more importantly, a deep and widely-shared un-

derstanding of what needs to be done to improve the LGAs. In ad-

dition, the project demonstrated how the application of SDDP, in

connection with other methods, led to stakeholders developing a

full sense of ownership. Elected and non-elected members of the

LGAs engaged collectively in identifying obstacles and discovering

the deep drivers for their resolution. Their work led to actionable

and policy-relevant recommendations. 

We further argue that the establishment of a new network of

Digital Ambassadors provided a key to the long-term viability and

sustainability of the intervention. The 155 individuals who com-

pleted their training as Digital Ambassadors, and the 52 presenta-

tions conducted in their respective communities and/or rural re-

gions, provide good indicators of continuing commitment. 

The long-term impact of this Community OR is likely to be

substantial because emphasis was placed on using a methodology,

methods and models that provide specific, theory-based guidance

to local decision makers; and, at the same time, they can be eas-

ily replicated in different application contexts. Future modelers can

use this work to address analogous complex socio-technical chal-

lenges. The specific project described in this paper was designed

to address region- and domain-specific policy problems, but the

methods may be applied to many other regions and/or domains. 

6. Discussion 

Community OR asks that the needs and interests of under-

represented populations be accounted for ( Johnson, 2011; John-

son & Smilowitz, 2007; Johnson et al., 2016 ) and marginalization

be addressed ( Boyd et al., 20 04; Midgley, 20 0 0 ). In the case of

the Cypriot LGAs, their elected representatives and their appointed

staff, as well as other local stakeholders and citizens at large, be-

lieved that the central government did not pay enough attention to

their needs, deprived them from access to financial resources, and

lacked the will and the commitment to upgrade the legal and other

frameworks to decentralize decision making. At the same time, the

study highlighted deficiencies in the abilities of LGA leaders to de-

velop a shared vision for their respective communities, to set and

follow strategic and operational objectives, and to establish perfor-

mance and productivity measurement systems. The fact that the

overall project commenced with face-to-face interviews of the top-

level elected representatives removed possible defensive attitudes

and secured their commitment to act upon the results of the out-

comes (also see Midgley & Milne, 1995 , for a discussion of the

problems caused by focusing on marginalized stakeholders to the

exclusion of those in positions of authority and power). 

Prior to the naming of Community OR in the 1980s, how-

ever, its parent discipline of OR emerged from scientific knowl-

edge applied to military operations during the Second World War

( Trefethen, 1954 ). Understandably, most of its methods are there-

fore grounded in mathematics and quantitative modeling. How-

ever, those involved with real-world Community OR applications

know that many problems in organizations and society at large

are best understood when the differing stakeholder perspectives

are considered (e.g., Jackson, 1988 ). Yet many well-established

methodologies and methods, such as Soft Systems Methodology

( Checkland, 1987 ), Strategic Options Development and Analysis

( Eden, 1989 ), the Strategic Choice Approach ( Friend, 2006 ) and De-

cision Conferencing ( Phillips, 1989 ) are sometimes referred to as
Please cite this article as: Y. Laouris, M. Michaelides, Structured D
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Soft OR’ (distinguished from ‘Hard OR’) or ‘problem structuring

ethods’ because they are not grounded on rigorous mathemati-

al modeling ( Ackermann et al., 2009; Mingers, 2009 ). For practi-

al guides to many of these methods, see Rosenhead and Mingers

2001) and Jackson (2003) . SDDP, on the other hand, claims a space

n-between Hard and Soft, and in many ways offers a bridge across

he paradigmatic divide. Natural language, matrix math and graph

heory are used in concert to facilitate the process of discovering

nfluence relations between the opinions and observations of dif-

erent stakeholders participating in dialogue. 

Earlier in the paper, we suggested that SDDP is not commonly

isted as a problem structuring method because its authors have

ostly published in the systems literature rather than in OR jour-

als. However, another possible reason for its omission is that it vi-

lates the commonly accepted categories of Hard and Soft. While

e advocate seeing it as a bridge between these paradigms, we

ecognize that it is often difficult to secure recognition for perspec-

ives that challenge the convenience of thinking in terms of binary

ppositions ( Luhmann, 1986 ). 

Midgley (20 0 0 , p. 199; 20 03 ) talks about “three waves” of Sys-

ems/OR: the first wave was focused on expert-driven, objective

odeling; the second wave switched attention to participative

ethods for the facilitated modeling of different stakeholder per-

pectives; and the third wave paid greater attention to power re-

ations. The third wave also advocated methodological pluralism:

ixing methods drawn from both previous waves. SDDP could be

onsidered to be First Wave OR, being focused on mathematical

odeling, but it also has characteristics of Second Wave OR, as it

s focused on the facilitation of dialogue. But these waves did not

ctually occur within the evolution of SDDP: they were nearly si-

ultaneous. The mathematical techniques were developed to support

acilitated dialogue . 

SDDP may also be misperceived as being “expert-driven”

 Midgley, 20 0 0 , p. 199). Instead, it should be viewed as “facili-

ated modeling” ( Franco & Montibeller, 2010 , p. 492): “a process

y which formal models are jointly developed with a client group,

ace-to-face, with or without the assistance of computer support”.

ig. 3 , presented earlier, fits Franco and Montibeller’s notion of a

formal model” that represents activity or process flows, or cause

nd effect relationships. SDDP uses participants’ own language to

epresent the problem situation, as well as their own judgmental

references to evaluate decision options. Similar to the methods

ranco and Montibeller refer to, SDDP was “developed for use with

roups rather than being a method adapted to a facilitated mode”

 Franco & Montibeller, 2010 , p. 499). 

Back in 1987, Jackson argued that ‘impoverished OR’, focused

olely on mathematical techniques, was inadequate in the face of

he complexity created in problematic situations when multiple

ctors hold different viewpoints ( Jackson, 1987b ). Seven years later,

ackson and Lane (1994) characterized Warfield’s (1976) book, Soci-

tal Systems (a seminal work in the SDD community of practition-

rs), as an example of Soft Systems Thinking. We argue that math-

matics, which focuses on topology and graphs, is actually a good

ool for Soft Systems Thinking, participatory exploration and facil-

tated formal modeling, and it lends itself to computer supported

ollaborative work. 

This brings us to the positioning of the SDDP applications in

yprus within the Third Wave of Systems/OR ( Midgley, 20 0 0 , p.

01), given that we emphasized both methodological pluralism

the mixing of methods from different traditions) and how to ad-

ress power relations. We have already explained how we drew

pon other social science and management approaches to com-

lement the focus of SDDP. Concerning power relations, SDDP was

rst introduced to a bi-communal Cypriot cohort by Ben Broome, a

rotégé of John Warfield, as a follow-on to training in multi-track

iplomacy and conflict resolution ( Broome, 1996 ). The political
emocratic Dialogue: An application of a mathematical prob- 
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ontext of this initiative was peace building and rapprochement to

ddress the power asymmetry of a divided country, so right from

he start in Cyprus, power was being addressed by SDDP advocates.

his focus was then extended in the LGAs project, where the par-

icipative process enabled issues of corruption to be identified (in-

tead of being swept under the carpet), so they could be properly

ncorporated into the root cause analysis. Midgley (20 0 0, 20 03 )

laims that each new wave of Systems/OR brings fresh insights that

nable practitioners of methods from the earlier waves to enhance

heir practice, and we argue that this is exactly what has happened

ith SDDP: it has become more sophisticated with regard to issues

f power and methodological pluralism. However, the SDDP prac-

itioner community can do more to learn from, adopt and adapt

ractices from the Second and Third Waves. A firmer grounding

n applicable political theories (as advocated by Midgley & Ochoa-

rias, 1999 ) may also enhance our approach to issues of power. 

We also suggest that Community OR practitioners may wish to

onsider using SDDP, as its mathematical approach to facilitated

ormal modeling combines robustness with efficiency in the use of

roup time, and therefore enables the scalability of multiple appli-

ations at the local level. 
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