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INTRODUCTION 

This special issue of Systems Research and Behavioral Science concentrates on the use of  

system dynamics-based analysis (Forrester, 1961; Lane, 1997; Barlas, 2002). To use the 

framework of Richardson (1991), the system dynamics approach grew out of a ‘servo-

mechanisms thread’ in feedback thinking. This contrasts with the ‘cybernetics thread’, from 

which a rather larger contingent of systems approaches developed (ibid.). System dynamics 
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was also originally seen not to be part of the Operational Research / Management Science 

(OR/MS) toolkit, based on Forrester’s aspiration to tackle more significant organisational 

issues than those which then concerned OR/MS, problems that “made the difference between 

the companies that succeed and those that stagnate or fail” (Forrester, 1968, p. 399). Times 

have changed. Interest from mainstream system scientists (e.g. Keys, 1988; Jackson & Keys, 

1984) and explorations of connections between the core ideas of system dynamics and 

emerging areas in OR/MS (Lane, 1994) have seen the field shift significantly in its 

intellectual connections. Now Forrester has been inducted into the International Federation of 

Operational Research Societies OR Hall of Fame (Lane, 2006) and system dynamics is, as 

standard, deemed to fall within the suite of systems approaches (Jackson, 2003). 

One indicator of the opening up is this journal’s support for the bi-annual workshops held in 

Europe. The most recent of these was held in Turkey in April 2013 and selected papers 

emerging from that workshop are the topic of this issue. The focus here is on applications of 

system dynamics relating to the EU’s ‘Horizon 2020’ program. 

 

A WORKSHOP IN ISTANBUL 

Straddling Europe and Asia in geographical, historical, commercial, mythological and cultural 

terms, Turkey was a striking gathering place for system dynamicists. The city of Istanbul was 

founded in 660 BCE as Byzantium, perched on the Bosphorus, the strait that links the Sea of 

Marmara and the Black Sea. In 330 CE it became Constantinople, the capital of the Eastern 

Roman Empire and home to the Hagia Sophia, built as a Christian church, changed to a 

mosque and now a museum, and for almost a millennium the largest enclosed space on Earth. 

The city continued as the capital of the Byzantine and the Ottoman Empires. From the start of 

the Ottoman period in the Fifteenth Century the name Istanbul was used, that period 

producing the stark beauty of the land walls that defended the city and the slender beauty of 

the Sultan Ahmed, or Blue, Mosque (Sultan Ahmet Camii in Turkish). Today, as a major city 

of the Turkish Republic, Istanbul is a lively centre of activity embracing manufacturing, 

trading, shipping, scholarship, and the arts (see Figs. 1). 

 

Figs. 1 (See published version) 

 

Figures 1: Facets of Istanbul – (clockwise from top left) interior of the Hagia Sophia, the 

Blue Mosque, view of the Bosphorus, a section of the Land Walls 

 

With such a rich history, the workshop was grateful for the support of its two local organisers 

and hosts. 

The first local organiser, and prime host for the meeting, was Özge Pala, of the Business 

Administration Department of Koç University, Istanbul. Koç University was founded in 1993 

as a private, non-profit university, the name deriving from the family foundation that 

established the University. It is a cross disciplinary research university. As a testament to its 

research excellence, it has been the second most successful Turkish university in the 

European Union’s Research and Innovation funding programme FP7 (the predecessor of 

http://en.wikipedia.org/wiki/Sea_of_Marmara
http://en.wikipedia.org/wiki/Sea_of_Marmara
http://en.wikipedia.org/wiki/Black_Sea
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Horizon 2020). Koç University has 400 faculty, 5300 students, 22 undergraduate programs, 

32 masters programs, and 18 doctoral programs. The College of Administrative Sciences and 

Economics (CASE) that funded the workshop uses a multidisciplinary approach linking 

economics, business and international relations in both education and research programs. 

Internationalization is an important part of the university, both in terms of student and faculty 

exchange and international research collaboration. Specifically, funding the European System 

Dynamics Workshop was in line with this internationalization emphasis. Koç University 

Graduate School of Business offers Masters programs in business, finance, and international 

relations as well as PhD in Business Administration (marketing, operations and information 

systems, quantitative methods, finance, management and strategy) and executive education 

programs. CASE along with the Graduate School of Business is the first and the only 

institution in Turkey that holds European Quality Improvement System (EQUIS) 

accreditation awarded by the European Foundation of Management Development (EFMD). 

Additionally, it is the Turkish member of CEMS, the Global Alliance in Management 

Education, or Community of European Management Schools and International Companies.  

The second local organiser and host was Yaman Barlas, from the Industrial Engineering 

Department of Boğaziçi University, Istanbul. Boğaziçi has more than 150 years of experience 

as an academic institution. Founded in 1863 under the name Robert College as the first 

American college outside the borders of the USA, it served as a leading international 

institution of higher learning in the region for over a century. In 1971, the higher education 

campus of Robert College was converted into a Turkish state university, Boğaziçi University 

(the name means 'inner Bosphorus', or shores of Bosphorus in the city). The university 

continues to have strong international ties and has established itself as one of the most 

prestigious higher education institutions in Turkey and in the region. The language of 

education has always been English. Currently, about 450 full-time faculty members and 400 

teaching and research assistants make up the academic workforce of the university. Total 

student enrolment is about 14,000.  Supported by a long tradition of academic excellence, 

Boğaziçi University has consistently been the preferred choice of the top Turkish students in 

the national university entrance examinations. The university is also committed to advanced 

research and graduate education, yet without compromising its excellence in undergraduate 

education, recognizing the importance of being an institution in which teaching and research 

are equally valued.  

 

Fig. 2  (See published version) 

 

Figure 2. Participants at the İstinye campus of Koç University. 

 

The İstinye campus of Koç University, a few kilometres north of Istanbul centre, provided 

facilities for the workshop itself (Fig. 2). Participants gathered the evening before the 

workshop and dined slightly south of the campus on the same western bank of the Bosphorus, 

overlooking the Fatih Sultan Mehmet Bridge. As the sky darkened, the lights on the Eastern 

bank emerged and participants took advantage of the blankets (Battaniye in Turkish) 

provided. The chill effectively resisted, participants could look out over the water and 
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imagine the ghosts of Jason and his Argonauts travelling northwards up the Bosphorus to 

Colchis on the Black Sea beyond, in pursuit of the Golden Fleece in Colchis on the Black Sea 

beyond. Or they could ignore the imagined sounds of oar blades dipping into the water and 

instead enjoy the exquisite local cuisine and so fortify themselves for the scientific sessions 

the next day. 

Generally following the model of the workshop series, authors first gave a talk on one of their 

research projects or topics, selected to contribute to the broader theme of the workshop. In 

each case, a designated discussant then responded with remarks to support, critique and 

extend. In open session, all participants then posed questions and contributed comments. A 

total of eight talks were given in this way (Fig. 3).  

 

Fig. 3  (See published version 

 

Figure 3: Enjoying a presentation). 

 

Each of the workshops in the series is designed with its own specific aims in mind and this 

was no less true of EuSDW-VI. Nevertheless, the guest editors are able to include in this 

special issue a selection of the ideas and projects discussed at EuSDW-VI in the form of 

research papers. These were developed further, in part in response to comments from all 

workshop participants, and also as a result of the journal’s refereeing processes. Also 

presented here are papers by the respective ‘discussants’ at the workshop, providing a sense 

of the interplay of ideas at the event itself but offering readers alternative perspectives on the 

topics of the papers. 

A location such as Istanbul, combined with the intellectual heritages of the two host 

institutions, could not but promote trans-disciplinary thinking amongst the European system 

dynamicists who were able to gather together via the mechanism of the continuing workshop 

series. The first of these resulted from the efforts of Peter Milling and Andreas Größler at the 

Universität Mannheim, Germany in 2003 when they organised and hosted a pan-European 

meeting of researchers. A special issue of this journal also emerged, the topic being 

‘Rationality in System Dynamics: Modelling Human and Organizational Decision Making’ 

(Lane, Größler & Milling, 2004). The year 2005 brought the next workshop at Radboud 

University, Nijmegen in The Netherlands, with the theme ‘System Dynamics in 

Organizational Consultation: Modelling for Intervening in Organizations’ (Lane, Rouwette & 

Vennix, 2006). The University of St. Gallen in Switzerland in 2007 played host to a third 

workshop on ‘Theory Building with System Dynamics’ with an associated special issue (Lane 

& Schwaninger, 2008). Hosted by the University of Palermo, Italy in 2009, the next 

workshop, had the theme ‘Public Sector Applications of the System Dynamics Approach’ 

(Lane, Bianchi & Bivona, 2010) whilst the fifth focussed on ‘Developing Sustainable 

Strategies with System Dynamics’ and took place at the Frankfurt School of Finance & 

Management, Germany (Lane, Strohhecker & Größler, 2012). 

The Istanbul meeting was therefore the sixth in a sequence of workshops which afford an 

opportunity for system dynamics researchers spread across Europe to meet with each other 
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and discuss their ideas and work. In this case, the organising theme concerned the European 

Union’s Horizon 2020 Program 

HEALTH, DEMOGRAPHIC CHANGE, AND WELL-BEING 

In 2012 the European Commission announced that in 2014 it would launch its new funding 

program for research and innovation, ‘Horizon 2020’. With a budget of €80 billion, Horizon 

2020 reflects the policy priorities of the Europe 2020 strategy and addresses major concerns 

shared by citizens in Europe and elsewhere
1
. Horizon 2020 has three broad objectives: 

excellent science, competitive industries, and better societies. It aims to strengthen European 

research, tackle societal challenges, and bridge the gaps between research, the market and 

society. The 2013 European SD workshop focused on one of the challenges identified by 

Horizon 2020: Health, Demographic Change, and Wellbeing. These three areas together 

comprise a very broad range of societal issues, including: design of effective and cost-

efficient healthcare systems; policies and strategies for happy and healthy aging; and broader 

components of wellbeing, to be found for instance in ecological, environmental and 

educational dimensions. The purpose of the workshop was to initiate a discussion amongst the 

European SD practitioners on the ways in which SD might be incorporated into research 

proposals for Horizon 2020, particularly the Health, Demographic Change and Wellbeing 

challenge. 

All eight papers invited to and presented at the workshop could be classified naturally into 

one of the three main challenges above. Some papers were methodological ones illustrated in 

one of the three areas, others were direct applications on a specific problem from these areas.  

Among four papers included in this special issue, the first one by Kopainsky et al. (2015) can 

be classified as a general Wellbeing challenge, the next paper by Nistelrooij et al. (2015) and 

the third one by Meker and Barlas (2015) both deal more directly with problems of 

healthcare, and the last paper by Auping et al. (2015) is about a challenge of demographic 

change.    

The interactive nature of the workshop has been discussed earlier. As an aspect of this it is 

worth recording the fruits of the discussion at the end of the workshop. Two conclusions 

emerged. The first related directly to the main theme: it was concluded that European system 

dynamicists had strong potential and experience to write joint grant proposals to Horizon 

2020 in the Health, Demographic Change and Well-being program and that participants 

should start forming suitable networks to this end. The second result - also related to the first - 

was the idea of setting up a European System Dynamics portal where we would all share 

manuscripts, reports, models, projects, grant information, conferences. Such a portal would 

not only be a good platform to facilitate networking for grant proposals, but also a central and 

fixed web site, a 'memory' for all past and future European System Dynamics Workshops. 

                                                 
1
 Details of Europe 2020 strategy  and the Horizon 2020 program may be found, respectively, 

at:- 

http://ec.europa.eu/europe2020/index_en.htm 

http://ec.europa.eu/programmes/horizon2020/ 
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CONTENTS OF THIS SPECIAL ISSUE 

As stated above, this special issue presents four research papers in areas relating to the 

Horizon 2020 Program on the topic of sustainable strategies. Each of these has a set of 

discussant’s comments. After this Guest Editorial, the special issue therefore contains the 

following: 

 

1. The issue open with the paper ‘Food provision and environmental goals in the Swiss agri-

food system: System dynamics and the social-ecological systems framework’. Using a 

System Dynamics model, Birgit Kopainsky, Robert Huber and Matteo Pedercini consider 

the challenge for the agri-food system in Switzerland of aligning food provision with 

environmental goals. The Discussant’s Comments that follow are by Jim Duggan and 

provide further support for the authors’ argument that System Dynamics can be a 

powerful pool for analyzing the long term policy questions central to the concerns of 

Horizon 2020. 

 

2. This is followed by a paper by Lambertus van Nistelrooij, Etiënne Rouwette, Ilse 

Verstijnen and Jac Vennix. The paper ‘The eye of the beholder: A case example of 

changing clients’ perspectives through involvement in the model validation process’ 

describes work for the National Health Care Institute in The Netherlands concerning the 

sustainable provision of treatment for cataracts. However, their focus is on the processes 

that were undertaken to build their clients’ confidence in the usefulness of the model. The 

Discussant’s Comments by David Lane extend this by describing how System Dynamics 

notions of model validity that centre on building confidence share core ideas with other 

simulation, indeed, OR/MS approaches. 

 

3. The third paper is ‘Dynamic Consequences of Performance-based Payment Systems in 

Public Hospitals’. In it, Tuğrul Meker and Yaman Barlas describe the use of System 

Dynamics to evaluate the effectiveness of a decade-long application of performance 

management in the healthcare sector in Turkey. Whilst intended to improve healthcare 

efficiency and control rising costs, the approach is shown to produce unintended and 

undesirable consequences. Özge Pala provides Discussant’s Comments in which she 

relates this specific lesson to broader experiences of the use of financial incentives and 

how System Dynamics can aid in the a priori assessment of their effectiveness.  

 

4. The fourth Research Paper is by Willem Auping, Erik Pruyt and Jan Kwakkel. In 

‘Societal Ageing in the Netherlands: A Robust System Dynamics Approach’, these 

authors study the increasing health costs in The Netherlands associated with aging and 

consider the fiscal sustainability of a system confronting declining productivity levels and 

increasing life expectancy. In his Discussant’s Comments, Carmine Bianchi generalises 

this experience and considers the links to ideas of joined up government and the 

contribution that System Dynamics can make in the area of public administration when 

such ‘wicked problems’ arise. 
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The Afterword by Andreas Größler reflects on the Workshop and brings the special 

edition to a close. 

 

 

We very much hope that this collection will interest researchers and practitioners in system 

dynamics, system science, OR/MS, healthcare management, and all other application domains 

relating to Horizon 2020.  
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