
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conference Host: 
University of St. Gallen 

 
Dynamic Partner: 

Stiftung zur Förderung der Systemorientierten Managementlehre 
Conference Partners: 

Continental Tires 
Greenwood Strategic Advisors AG and Ventana Systems 
RoCC-Responsible Corporate Competitiveness Initiative

at the University of St. Gallen 
System Dynamics Group, Institute of Management, University of St. Gallen 

 
Edited by: 

Elke Husemann and David Lane 
Production Team: 

Robin S. Langer, LouAnne Lundgren,
Erin R. Sheehan and Joan M. Yanni

July 22-26, 2012 
St. Gallen, Switzerland 

Proceedings of the 
30th International Conference 

Conference proceedings  
sponsored by: 

 

 



 
 
 
 
 
 
 
 
 

Proceedings 
of the 

30th International Conference 
of the 

System Dynamics Society 
 
 
 
 
 
 
 
 
 
  



Proceedings 
of the 

30th International Conference 
of the 

System Dynamics Society 
 
 
 

July 22-26, 2011 
St. Gallen, Switzerland 

 
 
 
 
 

Edited by: 
Elke Husemann and David Lane 

Production Team: 
Robin S. Langer, LouAnne Lundgren,  
Erin R. Sheehan and Joan M. Yanni 

  



 
 
 
 
 
 
 

 
 
 
 
 

©2012, The System Dynamics Society 
 

ISBN  978-1-935056-09-6 

 
 

To obtain additional copies of these proceedings, or to learn more about the System Dynamics Society 
and the international research conferences, contact: 
 
 
Roberta L. Spencer, Executive Director 
System Dynamics Society 
Milne 300 - Rockefeller College 
University at Albany, State University of New York 
135 Western Avenue 
Albany, New York 12222, United States of America 
Phone:  + 1.518.442.3865 
Fax:  + 1.518.442.3398 
Email:  office@systemdynamics.org 
Website:  www.systemdynamics.org 



 

Table of Contents 
 

Welcome .................................................................................................................... 1

Hosts, Partners and Conference Committees ........................................................ 3

Award Committees ................................................................................................... 4

Thread Chair and Submission Reviewer Volunteers ............................................ 5

Acknowledgement of Sponsors ................................................................................ 12

Sponsors, Exhibitors and Friends ........................................................................... 14

2013 Boston, USA Conference Announcement ...................................................... 15

Reading Supporting Material .................................................................................. 16

PhD Colloquium Presentations ............................................................................... 17

Abstracts* Listed alphabetically by first author within sections, unless noted otherwise.  

Presentations .................................................................................................... 19 
Meetings, Special and Convened Sessions ...................................................... 114 
Chapter & Special Interest Group (SIG) Poster Presentations ........................ 124 
Workshops ....................................................................................................... 130 

*Full works as provided are available on the Society website after the conference.  

Index of Authors, Presenters and Facilitators ....................................................... 135

 



 

 

Welcome 
Dear Colleagues, 
 
Guten Tag and Grüezi! Welcome to the 30th International Conference of the System Dynamics Society. 
This year, the conference is being held in St. Gallen, Switzerland, located in the heart of Europe, close to 
Lake Constance at the crossings of Germany, Austria, Switzerland, and the Principality of Liechtenstein. 
St. Gallen is the capital of Eastern Switzerland. It is a wonderful synthesis of a cultural center with 1400 
years of monastic tradition, present in the historic Abbey District, which is World Cultural Heritage of 
UNESCO, and a powerful modern hub for economic activities, services, and education. 
 
The program shows that the field of system dynamics is thriving. Conference participants come from 49 
countries from all over the world. Including the PhD Colloquium, over the next five days, you will have a 
chance to present, listen to, and discuss system dynamics work of leading academics and practitioners. 
 
The main theme is Model-based Management. This choice highlights the role that formal models can play 
in the effective management of dynamic systems and how skills in modeling and simulation can 
contribute to organizational design, organizational learning, and policy-making. The program will consist 
of invited and contributed sessions and workshops demonstrating the state of the art in the theory and 
application of system dynamics. The program schedule will also include exhibits, model assistance 
workshops, panel discussions, special sessions, a student colloquium, and Society business meetings. 
 
To further increase your enjoyment of the conference, there will be time for social and professional 
interaction in a relaxed and fascinating setting, including a welcome reception with the Mayor of the city 
of St. Gallen on Sunday evening, an Informal Gathering on Sunday during and after registration, the 
Poster Symposium and Buffet on Monday, and the Conference Banquet on Tuesday, with a performance 
of traditional Swiss music. Visits of the Abbey Districts, and on an individual basis, excursions in the 
region, will also be offered. 
 
This year, thirty Thread Chairs, supported by several hundred volunteer reviewers, screened and 
commented on around 400 submissions. In addition, several dozen volunteers worked many hours to 
ensure a successful conference; without their commitment our conference would be impossible. A special 
thank you goes to all who helped. 
 
In addition to our conference host, the University of St. Gallen, and all our other sponsors, we are very 
fortunate this year to have a number of conference partners, Stiftung zur Förderung der 
Systemorientierten Managementlehre, Continental Tires, Greenwood Strategic Advisors AS and Ventana 
Systems, RoCC-Responsible Corporate Competitiveness Initiative at the University of St. Gallen, Helvetia 
Insurance and the System Dynamics Group, Institute of Management, University of St. Gallen.  
 
We trust that you find the conference stimulating and rewarding. Please bring to our attention anything 
that may help us to ensure the success of the current conference, as well as future ones. Thank you for 
attending! 
 
On behalf of the hosts and conference committees, best wishes from, 
 
Markus Schwaninger, Elke Husemann, David Lane, Stefan Groesser, Jack Homer, and Roberta Spencer 
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Ya-tsai Tseng  
Tunghai University 
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Federal University of Santa Catarina 
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John J. Voyer  
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Grit Walther  
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University of Auckland 

Ellen Wolfe  
Resero Consulting 

Yangang Xing  
Cardiff University 

Li Xu  
Fudan University 
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Doshisha University 

Min-Ren Yan  
Chinese Culture University 
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University of Bristol 

Seung-Jun Yeon  
Electronics and Telecom Research Inst 
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Institute for International Commerce 
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Fudan University 
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INCAE Business Schoo

 
Many thanks to every volunteer for their time and energy. Our apologies if we inadvertently omitted anyone from any list.  

Session Reporters will be listed and their reports will be published after the conference.  
If you are interested in volunteering for future conferences, please contact the System Dynamics Society at office@systemdynamics.org; 

include your name, contact information and area of interest. 
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Printed Conference Brochures   
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 Many organizations and individuals contributed to this conference. We wholeheartedly thank our sponsors and encourage 
you to thank their representatives during the conference. Please see contact information for conference sponsors and 

exhibitors on the following pages. 

Our Sincere Thanks To All Our Sponsors 

Printed Abstract  
Proceedings Sponsor 
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C o n t a c t s  

Program Chairs:  
Robert Eberlein 
Duke-NUS Graduate  

Medical School 

Ignacio J. Martínez-Moyano 
Argonne National Laboratory  
and  
The University of Chicago 

Workshop Chairs:  
Jack B. Homer 
Homer Consulting, USA  

Hazhir Rhamandad 
Virginia Tech 

Conference Manager:  
Roberta L. Spencer 
Executive Director 
System Dynamics Society 

Announcing the 31st International Conference of 
the System Dynamics Society 

Cambridge, Massachusetts, USA    July 21 – 25, 2013 
conference.systemdynamics.org 

Creating the Future from Within 

Welcoming the full range of system dynamics applications and 
research, the 2013 program will emphasize the role of endogeneity 
in shaping past performance and creating successful interventions. 
Studies that communicate the relationship between structure and 
behavior in novel and broadly understandable ways are especially 
encouraged. 

The conference program will consist of invited and contributed 
presentations, poster discussions and workshops demonstrating the 
state of the art in the theory and application of system dynamics. There 
will also be panel discussions, special interest group sessions, student 
colloquia, the modeling assistance workshop, cultural events, vendor 
displays, exhibits, demonstrations, Society business meetings and 
other related activities.  

Leading academics, aspiring 
students, seasoned consultants, new practitioners, and 
representatives from education, industry and 
government will come together at the conference giving 
you the opportunity to meet the most active people in 
the field. The schedule will provide ample time for 
relaxed social and professional interaction.  

We welcome all research and documented consulting 
activities in System Dynamics including applications of 
the methodology to solve real world problems, new 

technical and 
software 
developments and productive integration of 
complementary methodologies in order to create new 
solutions. The topics to be addressed include:  agent-
based modeling; business applications; complexity; 
conflict, defense and security; economic dynamics; 
education; environment and sustainability; health 
policy; information science; methodology; operations 
management; organizational dynamics; participatory 
modeling; public policy; social and psychological 
dynamics; supply chains; and strategy. 

The 2013 conference will be held at the Hyatt 
Regency Cambridge hotel, conveniently situated along Boston’s scenic Charles River and within 
walking distance of MIT.  

Watch for further announcements and details.  www.systemdynamics.org 
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Reading Supporting Material 
Supporting Material files can be found by clicking on the appropriate link in the Paper and 
Workshop Index, found on the conference website. Papers are listed alphabetically by the last 
name of the primary author.  

 Viewing/Opening/Reading the Supporting Material: 

Supporting materials will contain either a single file, or a PKZip® format file which can be 
opened with any number of utilities or directly on some operating systems. Supporting materials 
may include plain text files or other commonly used file types. In addition, models may be 
included and these will have file extensions that depend on the software used to create them. 
Below, find information on how to access freeware/demo/trial versions for regularly used 
software from several system dynamics software publishers. Follow the links within the 
descriptions below to the software needed to view the files. 

In the following chart, find the three-letter extension of the file name, then the software you need 
to view the file. 

File Name 
Extension: .itm, .stm .sip .sim 

.vmf, .vpa, .vpm, 

.mdl 

Software Needed: iThink, 
STELLA 

Powersim 
Studio 

Powersim Vensim 

STELLA/iThink by isee systems -- http://www.iseesystems.com/player 

This link will navigate you to the FREE isee Player. The isee Player lets you view, run, print and 
share both STELLA and iThink models. Available in both Windows and Macintosh versions, the 
isee Player allows exploration of all model layers - map, model, equation, and interface, and 
never “times out.” 

POWERSIM SOLUTIONS offers Powersim Studio by Powersim Software: 
http://www.powersimsolutions.com/SystemDynamicConference.aspx 
New features of Studio 9: muli-core support, 64 & 32 bit versions, and presentation sidekick that 
can use HTML content. ***A new, FREE Studio 9 Express for STUDENTS, TEACHERS, & 
others to build and test small models, along with fully-functional 30-day trial version of 
Powersim Studio 9 Enterprise edition are available for download. 

VENSIM by Ventana Systems: 

The Vensim Model Reader can be used to open Vensim model files with extension .vpm or .vpa. 
This is free software which will allow you to view and simulate models, changing the parameters 
but not model structure. Many models (.vmf, .vpm, and .mdl) can also be opened using Vensim 
PLE which is free for educational use. Both PLE and the Reader are available from: 
http://www.vensim.com/freedownload.html and http://www.vensim.com/reader.html 
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PhD Colloquium Presentations 
 

Plenary Presentations 

Mario Bosslau 
bosslau@lps.rub.de 

Ruhr-University Bochum LPS 
 

Dynamic Business Models for Industrial Product-Service 
Systems 

Eva-Maria Cronrath 
eva.cronrath@gmail.com 

Mannheim University 
 

Understanding the Airline Profit Cycle – Research 
Approach and First Results 

Vincent de Gooyert 
v.de.gooyert@fm.ru.nl 

Radboud University Nijmegen 
 

Group model building; From stakeholder theory to 
stakeholder practice 

Neus Vila-Brunet 
nevib5@gmail.com 

Community Policy Analysis Center 
 

How Can Mitigation and Adaptive Capacities to Climate 
Change Be Best Enhanced? A Human Values Evolutionary 

Approach 

 

Parallel Presentations 

Martin R. Dastig 
martin.dastig@arcor.de 

London Southbank University 
 

Development Banking Model 

Erin Hoffer 
erinrae.hoffer@autodesk.com 

Autodesk 
 

The Response of Capital Investment Decision-Makers to  
Green Building Policy Change 

Timothy S. Mbasuen 
timothy.mbasuen@cantab.net 

University of Oxford 

Richard C. Darton 
richard.darton@eng.ox.ac.uk 

University of Oxford 

Application of System Dynamics as a Policy Evaluation 
Tool: the Nigerian Perspective 
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Tiago Cravo Oliveira 
tiago.oliveira@imperial.ac.uk 

Imperial College London 

Economic evaluation of teleconsultations using system 
dynamics 

James Barlow 
j.barlow@imperial.ac.uk 

Imperial College London 

Steffen Bayer 
s.bayer@imperial.ac.uk 

Imperial College London

  

Poster Presentations 

Salman Ahmad 
salman_psh@yahoo.com 

Universiti Malaysia Pahang 
 

Modeling sustainable electricity supply using System 
Dynamics simulation: A Malaysian case 

Olasunkanmi Oriola Akinyemi 
oladescendant@gmail.com 

Olabisi Onabanjo University 
 

The development of a predictive model for planning and 
managing runway safety 

Jelena Arsenijevic 
j.arsenijevic@maastrichtuniversity.nl 

Maastricht University Medical Center 
 

Modeling the poverty effects of out-of-pocket payments for 
health care:  The case of Serbia 

Milena Pavlova 
m.pavlova@maastrichtuniversity.nl 

Maastricht University 
 

Wim Groot 
w.groot@maastrichtuniversity.nl 

Maastricht University Medical Center 

Simon Gloeser 
simon.gloeser@isi.fraunhofer.de 

Fraunhofer ISI 
 

Quantitative analysis of the criticality of mineral and 
metallic raw materials on the basis of a system dynamics 

approach 

Anna Hulda Ólafsdóttir 
anna.huldaolafsdottir@gmail.com 

University of Iceland 
 

Active use of quality management system (QMS) in the 
construction industry 

Marta Ormazabal 
mormazabal@tecnun.es 

Tecnun - University of Navarra 
 

An evolutionary model of environmental management 
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Eirini Grammatiki Pagoni 
egpagoni@gmail.com 

Aristotle University of Thessaloniki 
 

Risk Management in Public Private Partnerships; A 
system dynamics approach 

Gloria Pérez Salazar 
gloria.perez@itesm.mx 

Tecnológico de Monterrey 
 

Toward a governance model: building long lasting 
cooperation in a policy network trough Systems thinking 

and System Dynamics 

Ilir Rodiqi 
ilir_rodiqi@yahoo.com 

RO & ZE 
 

Systems for Knowledge Utilization in Construction 
Projects (Cases from Kosovo Construction Sector) 

Lukas B. Sihombing 
lukas_sihombing@yahoo.com 

University of Indonesia 
 

Financial Innovation Risk-Based System Dynamics Model 
to Improve the Investment Performance of Indonesia Toll 

Road Development 

Markus Spiegel 
markus.spiegel@uni.li 

University of Liechtenstein 
 

Organizational Change and Transformation in 
Technology-Oriented Firms A Complex Adaptive Systems 

Perspective: Research Design 

Katharina Wachter 
k.wachter@tu-bs.de 

Technical University of Braunschweig 

Thomas Stefan Spengler 
t.spengler@tu-bs.de 

Technical University of Braunschweig 
 

Innovation diffusion under competition – simulative 
strategy development for the introduction of alternatively 

powered vehicles 

Ranran Wang 
ranran.wang@yale.edu 

Yale University 
 

Applying System Dynamics to Water-Energy Nexus 
Research 
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Presentations 
 Listed alphabetically by first author 

Munaf S. Aamir 
msaamir@sandia.gov 

Sandia National Laboratories 

Vanessa Vargas 
vnvarga@sandia.gov 

Sandia National Laboratories 
 

Model of Drivers of Fear-Induced Consumer Avoidance 
Behaviors Post-Incident 

The effects of the terrorist attacks of September 11, 2001 have drawn attention to 
the psychological consequences of national incidents. Psychological 
consequences are instantiated by changes in behavior. Changes in behavior can be 
significant, substantial, and can span a duration that would impact the economy, 
human safety, and/or infrastructure sectors. This paper describes likely drivers of 
what is termed “fear-induced avoidance behavior.” Fear-induced avoidance 
behavior is behavior caused by fear or anxiety of an activity, which then causes 
avoidance of said activity—a prominent example being many people’s fear-
induced avoidance of flying after the terrorist attacks of 11 September 2001. This 
paper presents a system dynamics model of the driving forces that induce fear 
avoidance and the forces that assist in system recovery. This model was not based 
on any specific historical incident to allow for application of the model to 
multiple types of incidents. Major components of this model include: Consumer 
needs; Risk perception; and Consumers’ ability to substitute one activity for 
another (e.g., driving instead of flying). Through the use of the system dynamics 
framework the authors are able to provide potential non-intuitive policies that 
could assist in minimizing psychological consequences stemming from national 
incidents. 
 
 

Yaw Adom-Mensah 
yawadom@gmail.com 

Stevens Institute of Technology 
 

Towards an optimal rate of general budget support in 
developing countries 

Developing countries (recipients) and especially countries south of the Sahara 
have been heavily reliant on foreign (donor) aid for over half a century. Granted, 
conventional suppositions consider such dependence indispensable. Regardless, 
there is a widespread consensus among stakeholders that the effects of aid to 
recipients have not attained their desired results and Africa’s real per capita 
income today is lower than in the 1970’s leaving many African countries at least 
as poor as they were forty years ago. Aid fungibility, the phenomena under 
consideration is mundane; a known but daunting problem to eliminate. In this 
paper, we propose a first level perspective on the internal dynamics of recipients 
of these foreign aids. This working model analyzes Agriculture, Healthcare and 
Education as well as ICTs sectors; enough to fully represent and understand the 
phenomena under consideration. These selected sectors account for more than 
75% of all donor aid to recipients. The goal of our hypothesis is to derive a first 
level model to be used as a base in developing further thorough model 
disaggregation of an overall outlook outlining socio-cultural dynamics and more 
importantly to establish an optimal budget rate proven to minimize fungibility. 
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Henk A. Akkermans 
henk@supplynetworkdynamics.org 

Research in Business BV 

Kim van Oorschot 
kim.v.oorschot@bi.no 

BI Norwegian School of Business 
 

Pilot error? Managerial decision biases against 
concurrency as explanation for delays in new aircraft 

development programmes 

The majority of major aircraft development programmes is very much delayed. 
This is not only attributable to the technical complexity of these projects. From 
the literature on safety and human error, we know that the majority of major 
incidents in dynamically complex settings, such as new aircraft development, is 
caused by human error. We also know that concurrency between design phases is 
an effective approach to facilitate team learning and therefore speed up project 
progress. However, human decision-making literature tells us that people become 
more risk-aversive in settings of high-uncertainty. Therefore, it seems plausible 
that in new aircraft development programmes, managers opt for less concurrency 
and that this choice can contribute to the overall project delay instead of 
preventing it. Based on system dynamics modeling, our research examines the 
impact of opting for less-than-normal concurrency between development stages in 
new aircraft development programmes, on overall project duration and costs. Our 
findings suggest that a greater degree of concurrency will lead to earlier starts of 
learning curves trajectories downstream, and to earlier feedback to upstream 
stages, and so lowering first-time-right quality standards actually, counter-
intuitively, leads to higher quality levels in development being reached sooner, 
not later, with major effects on manufacturing completion schedules and aircraft 
sales later on. 

Stephen Alessi 
steve-alessi@uiowa.edu 

University of Iowa 

Birgit Kopainsky 
birgit.kopainsky@flury-giuliani.ch 

University of Bergen 

Erling Moxnes 
erling.moxnes@ifi.uib.no 

University of Bergen 
 

Teaching Resource Management with Web-Based Models 
and Multi-Player Games 

Given the evidence that management of natural resources is affected not only by 
the tragedy of the commons but also by managers’ misconceptions about 
dynamics of the resource systems, a multi-user game was developed which is 
based on a model of fish populations and fishing company economics. This game 
is one exercise within a new web-based course which teaches resource 
management through system dynamics models and principles. A pilot test of the 
game assesses the potential of collaborative (as well as competitive) learning to 
help learners dispel their misconceptions about dynamics and develop better 
understanding of good resource management principles. The pilot test also 
investigates the degree that misconceptions, as well as the commons problem, 
contribute to management errors. 

Victor Alexiev 
valexiev@gmail.com 

University of Bergen 
 

Measuring Group Model Building Intervention Impact 
Through Preference Elicitation 

This paper addresses a gap in the System Dynamics literature (henceforth SD) 
concerning the application of judgment models in the course of an SD 
intervention with the purpose of supporting and measuring the pertinence of this 
intervention. More specifically it regards the importance and implications of 
detecting changes in individual participant preference structures in a Group 
Model Building setting, where consensus-building and shared understanding of a 
problem situation are a key deliverable. The main propositions of this work are 
that eliciting individual preferences from participants in the beginning and the end 
of the intervention can: (1) inform us about potential interpersonal conflicts on a 
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value level, and (2) help us detect (measure) the effect of the intervention on the 
individual preference structures of participants. The paper refers to past efforts in 
attempting a multi-methodology approach towards the inclusion of preferences in 
System Dynamics through a combination with judgment models on a simulation 
level. In contrast to those attempts, this paper suggests that a combination might 
also be appropriate and more actionable on a group process level. Finally, the 
paper reviews the applicability of alternative methodologies for measuring 
individual preferences in a group setting. 

Pedro Dagoberto Almaguer  
Prado 

pedrodago@gmail.com 

Beemprendedor 

Ramiro Luis Almaguer Navarro 
malmaguer@gmail.com 

Grupo Sinapsys 

Ruth Raquel Almaguer Navarro 
ruth_ran@hotmail.com 

Grupo Sinapsys 

Pedro Dagoberto Almaguer Navarro 
pan.dago82@gmail.com 

Grupo Sinapsys 

Beatriz Eugenia Navarro Vázquez 
bety.5505@gmail.com 

Beemprendedor 

POLLEN learning lab  to improve the public education 
system and PISA 

The OECD groups 30 member countries committed to democracy and market 
economy that provides a unique forum for discussion, development and 
improvement of economic and social policies. OECD's mission is to promote 
policies designed to: • To achieve a maximum possible expansion of economic 
growth and employment, and improved living standards of the member countries 
while maintaining financial stability and, thus, contribute to the development of 
world economy; • Contribute to healthy and solid economic expansion in 
countries, both members and non-members who are in the process of economic 
development; To achieve this, given the results of public education in Mexico, we 
have taken the first steps to develop a new learning lab that helps us to visualize 
the impact of our decisions to improve the education system, and avoid the 
possible, the impact of the unintended consequences of changes in public 
education policy to be implemented in social, cultural, economic and ecological. 

Pedro Dagoberto Almaguer  
Prado 

pedrodago@gmail.com 

Beemprendedor 

Ramiro Luis Almaguer Navarro 
malmaguer@gmail.com 

Grupo Sinapsys 

Ruth Raquel Almaguer Navarro 
ruth_ran@hotmail.com 

Grupo Sinapsys 

Pedro Dagoberto Almaguer Navarro 
pan.dago82@gmail.com 

Grupo Sinapsys 

Beatriz Eugenia Navarro Vázquez 
bety.5505@gmail.com 

Beemprendedor 

Diabetes Learning Lab - Glucose Concentration Levels in 
Blood 

In this activity, the body reaction in the intake of food will be simulated: Food 
amount; type of food; when the intake of food took place; how fast the digestion 
occurs; reaction time of the pancreas; the connection between the blood glucose 
concentration and the insulin production. The content will also cover the subject 
between the coordinated and harmonious functioning of the pancreas (which 
secretes insulin), the liver, and the body's cells (insulin receivers). The 
Homeostasis: Process that regulates the blood concentration. Together we’ll 
discover the cause-effects cycles that characterize the problem and how they 
become an important part of the solution. This article will span the effect of 
pancreas’ insulin production in diabetes type I, as well as the cells’ glucose 
uptake and their rejection to insulin, all this with the intention of visualizing how 
it breaks into the cause-effect cycles that regulates the blood glucose 
concentration in the body, triggering the imbalance in health. 

Mónica A. Altamirano 
monica5556@hotmail.com 

Deltares 

Karen Meijer 
karen.meijer@deltares.nl 

Deltares 

An exploration of the added value of Systems Analysis and 
System Dynamics for assessing the importance of 

innovative concepts 

This paper presents the results of a limited exploration of the extent to which 
System Dynamics is perceived to provide added value to participatory sessions. 
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Lija van Vliet 
lija.vanvliet@deltares.nl 

Deltares 

Arjen Ros 
arjen.ros@copernicos.com 

Copernicos Groep BV 

Our main aim with this evaluation is to gain insights on whether the development 
of a software tool to support facilitated group sessions would be worthwhile to 
pursue and which would be its ideal characteristics. Although the scope of the 
evaluation was very limited, we have concluded that a flexible tool that allows for 
interactive expansion and adjustment of system diagrams can be very useful. Such 
a tool would be different from existing tools such as Powersim, which are more 
targeted at expert users and quantification. We have presented our first ideas for 
such a tool and will continue to evaluate participants perceptions while 
developing this tool in a way that it presents an added value to the joint 
investigation and evaluation of complex policy problems. 

Aggeliki Androutsopoulou 
ag.andr@aegean.gr 

University of the Aegean 

Yannis Charalabidis 
yannisx@epu.ntua.gr 

Euripidis Loukis 
eloukis@aegean.gr 

A System Dynamics Model to address Digital Divide in 
Greece 

This paper investigates the potential of evidence based decision making to 
confront complex government issues. Herein, the development of a System 
Dynamics model to is outlined as an approach to address the digital divide in 
Greece. The objective of this development is to demonstrate the need for tools 
specifically designed towards supporting the policy making procedure. The 
analysis performed via alternatives scenarios, indicates that policy makers may 
have an estimation of the impact that specific policy actions on the diffusion of 
Internet and Communication Technology will cause. Simulation is applied on 
indicators measured within the i2010 initiative. Nevertheless the scope of the 
model is limited and needs to be extended in further developments. 
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Serving the Long-term Care Needs of an Aging Population

A direct consequence of the aging global population is a substantial increase in 
demand for long-term care (LTC) services. Keeping pace with this rising demand 
poses a key challenge for health systems and policy-makers. The purpose of this 
paper is to investigate the impact of growing elderly population on the demand for 
care and for health-care professionals in the acute and long-term sectors under 
different policy scenarios, using a simplified, aggregate, policy-oriented System 
Dynamics model. Results indicate that inadequate supply of long-term care tends 
to shift service demands to acute care and increases total care needs. This 
suggests that if policy-makers place more emphasis on demand at acute care 
venues and less on long-term care of chronic conditions, they are likely to over-
build acute care facilities and fill them with patients with long-term care needs. 
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Simulating the Impact of Long-term Care Policy on Family 
Eldercare Hours 

The objective was to understand the effect of current and future policies on family 
caregiving hours for older adults by simulating the demand and supply of long-
term care for older adults in Singapore. The study used standard system dynamics 
(SD) methodology. A dynamic hypothesis was developed and potential policy 
levers to reduce family caregiving hours for older adults (herein eldercare hours) 
were identified. A conceptual computer simulation model was developed that 
simulated the reference modes (i.e., the current behavior pattern of key variables). 
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This model was presented to stakeholders for critique. After discussion of the 
model structure and its assumptions, a more complete model was formulated and 
parameterized to simulate the system behavior. Finally, the model was simulated 
across multiple iterations and the insights were shared with the stakeholders for 
further discussion. The principal finding was that family eldercare hours are 
projected to increase from 32 hours per week at present to 39 hours per week by 
2030 if no significant policy actions are taken. SD modeling was useful in 
providing policymakers with an overview of the levers available to them and in 
demonstrating the interdependence of policies and system components. 
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Stocks of Knowledge and Organizational Performance: A 
Dynamic Relationship 

The relationship between the level of knowledge and organizational performance 
has been studied by the academic community and is receiving growing attention 
from decision makers in organizations. However it is not the case of the feedback 
relationship between performance and the level of knowledge, although this 
relationship has a dynamic pattern of behavior on both variables. This research 
poses a conceptual approach that involves a causal model of this feedback 
relationship, theoretically founded on the resource based view and the behavioral 
theory of the firm. The methodology involves the design and use of a system 
dynamics simulation model based on a pharmaceutical company which relates 
stocks of knowledge, innovation capability, financial performance and 
investments on knowledge stocks. The concept of “managerial dynamic 
hypothesis” is defined and used to explain, via the prospect theory, how much 
managers decide to invest over time on knowledge stocks. Simulations, based on 
managerial dynamic hypotheses with two different levels of complexity, were 
carried out. The results show that the more complex the hypothesis is the more 
stable the investment flow is and a better performance is achieved. 
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Military Workforce Dynamics and Planning in the Italian 
AirForce 

In the past 15 years the Italian Armed Forces have undertaken a massive change 
process, trying to transform and modernize the military instrument of power. The 
abolition of conscription, the consequent “professionalization” of the workforce 
and a drastic reduction in the overall personnel strength are the main features of 
this endeavor. With regards to the latter aspect, Human Resource Management 
and Military Workforce Planning have become of crucial importance in the 
efforts to meet the requirements introduced by a State Law in 1997. January 1st 
2015 is the deadline to reach the target personnel strength for each service and a 
newly defined internal balance of promotion rates and number of people in every 
rank. This paper aims at describing where does the Italian Air Force stand in 
terms of workforce planning and , limiting its insight to the “aircrews” service 
branch (pilots and navigators), will describe the impact of the above mentioned 
transformation. Additionally the goal is to explore potential management policies 
able to guarantee the achievement of the given objectives. 
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Policy Modeling for Greenhouses Gas Emissions  on Dairy 
Cattle Sector: the Importance of the Milk Production 

Improvement 

More than 14.5 Billion $ were spent in US by FederalR&D authority for 2011 for 
Climate Change. Current focus of animal scientists is to identify the most viable 
solutions to improve farm profitability and milk production while minimizing the 
environmental impact of livestock. The main objective of this paper was to use 
the System Dynamics methodology to: 1) model the importance of the milk 
production improvement to reduce greenhouses emissions in the dairy cattle 
sector, and 2) focus a viable policy to minimize the dairy environmental impact. 
The model consisted of 6 sub-models, as follows: (A) milk market; (B) cows; (C) 
milk production; (D) energy and feed requirements by the animals; (E) 
economics; and (F) environmental impact. The last sub-model was aimed to 
encourage and strengthen the reduction of GHG emissions in dairy cattle farms by 
improving the milk production per cow. The carbon footprint of milk, (kg of 
CO2emitted /kg of milk), decreased proportionally to the milk production per 
cow, while the total amount of emissions were highest in the scenarios with 
highest milk production rate. Policies with public incentives on milk production 
improvement stimulated the milk consumption rate and reduced the carbon 
footprint of milk production. 
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Analysing the Uncertain Future of Copper with Three 
Exploratory System Dynamics Models 

High copper prices, the prospect of a transition to a more sustainable energy mix 
and increasing copper demands from emerging economies have not let to an 
increased attention to the base metal copper in mineral scarcity discussions. The 
copper system is well documented, but especially regarding the demand of copper 
many uncertainties exist. In order to create insight in this systems behaviour in the 
coming 40 years, an Exploratory System Dynamics Modelling and Analysis study 
was performed. Three different models have been developed representing 
different views on copper supply and demand. The behaviour of these models 
shows crisis-like behaviour for the copper price, and often a declining 
consumption of refined copper. Six different policy options have been explored, 
individually and in combinations, for their robustness in counteracting 
undesirable behaviours. The results of these tests are that emphasising recycling, 
and the development of strategic reserves are potentially helpful. 
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Organizational learning effects in productivity: a dynamic 
hypothesis proposal for shipyard learning 

The purpose of this paper is to propose a dynamic hypothesis for shipyard 
learning. From this dynamic hypothesis was developed a system dynamics model 
that served as a basis for the definition of guidelines that could serve as a basis for 
policy design in a real shipyard that seeks learning in productivity. 
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Games for Learning in Freight Transportation Systems 

This paper describes two games developed and in use over the last few years at 
Schneider National Inc. The first is the Trucking Game which addresses the 
management of a three node closed loop truckload transportation network. The 
second is the Dispatch Game which is used to help dispatchers understand how 
human decision making and optimization work together in their daily dispatch 
problem. The objective of the paper is to share the history and purpose of each 
game, the hurdles to take them from concept to general adoption, and their 
impacts on the business. The paper describes each of the games and how each is 
played at a high level. Application areas are shared for the Trucking Game. A 
section on changing beliefs in the use of optimization technology is included for 
the Dispatch Game. Implementation challenges are also discussed for both games.
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Matching Role Playing, Balanced Scorecards and System 
Dynamics modelling in management training: the 

“Strategic Micro-Factory” 

The article is based on the presentation and use of a business game called 
"Minifabbrica strategica” (“Strategic Micro-Factory”). The aims pursued by this 
paper are two fold. First the paper aims to show how business games, and more in 
detail role playing games, may be successfully used in management education, 
since they provide safe contexts in which is possible to support processes of 
knowledge elicitation and knowledge sharing, develop collaboration and team- 
working attitudes among participants, promote forms of individual and 
organizational learning and improve the ability to take decisions and design 
managerial policies in complex and dynamic business domains. Second, the paper 
addresses the problem of measuring and evaluating the performance and the 
improvements made by the participants to a gaming experience, adopting to this 
end two specific tools: a performance measurement system (the “Balanced 
Scorecard”) and a System Dynamics model. 
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Developing Business Simulation Games for a Mainstream 
Audience 

Over the past several years, the use of simulations in management education has 
advanced from an activity performed by a relatively small number of early 
visionaries to a mainstream offering provided by top business schools. Harvard, 
MIT, Wharton, INSEAD, London Business School and others offer simulations 
for use by their own students and by other universities. Harvard Business School 
Publishing currently features its simulation offerings above those of even its case 
studies and in the past five years has developed over twenty simulations. The 
most popular of these simulations have been adopted by hundreds of schools and 
have been played by hundreds of thousands of students. While many of these 
simulations are based on system dynamics, faculty use them because they fill a 
need in their courses not because they use a particular modeling approach. This 
paper addresses the key factors for simulation adoption in MBA programs, how 
the simulation development process differs for simulations that are widely used, 
and future opportunities for system dynamics simulations. 
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Understanding Urban Quality of Life and Sustainability:  
Model Development and Validation 

This paper expands upon a qualitative study done by Beck and Stave (2011) 
investigating how to understand the dynamics underlying urban quality of life and 
sustainability. In the original study, we examined the factors and feedbacks that 
governed migration in and out of urban areas. Quality of life (QOL) was assumed 
to be the short term motivator behind migration, while sustainability determined 
the long term livability of a city. Past studies on these topics all have a common 
thread: sustainability and QOL both pertain to people’s relationship to capital. In 
this study, we illustrate how these forms of capital interact with a city’s 
population to create in migration and out migration behavior based on the 
attractiveness of its capital stocks. We monitor the accumulation of different 
forms of capital to evaluate sustainability and use the distribution of capital as 
proxy for quality of life. Finally, we provide our experience in validating the 
model using historic population trends of three American cites. 
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Organizational Participation in Cooperative Cyber 
Security 

Cyber attacks pose a major threat to modern organizations. The effectiveness of 
cyber defense can likely be enhanced if programs are implemented that allow 
organizations that face similar cyber threats to share information and resources. 
To begin to understand the potential for cooperation to improve cyber security, 
we modeled a simple cooperative structure that allows resource sharing between 
two organizations whose defense teams do a significant amount of redundant 
work. This model is a first step toward understanding the social and operational 
issues involved in implementing a program of cooperative cyber defense between 
organizations. 
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Knowledge Management and Related Emerging Issues in 
Organizations: A Systems Thinking using Feedback Loop 

Analysis 

Since last two decades, knowledge management has emerged as an important 
aspect for organizational success and is a matter of interest for many 
organizations. Initially, it was considered as a stand-alone process and the focus 
was mostly towards technical aspects but later its relation with other issues has 
also been realized. Some of the studies are available in case study form to explain 
the implementation process of knowledge management in any organization. This 
study is based on the integrated approach of literature review and caselets study 
method that relate the conceptual thinking with the practical implementation of 
knowledge management and other related issues in various organizations. 
Secondary data has been used for this study. Issues like change, culture, 
innovation and crisis management have been raised with a systems thinking using 
feedback loop analysis. 
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A Model of the Sustainability Requirements Dynamics for 
New Product Development 

The purpose of a product is to satisfy the needs of the people that are going to 
acquire it. In order to do so, it has to incorporate characteristics and features that 
fulfill a series of requirements set by users' expectations and external conditions. 
In this essay, we are focusing on the design process of a new product and examine 
up to what extent should sustainability considerations as defined from the triple 
bottom line should be incorporated and when. Results indicate that the most 
important factors are the reaction of the customers to the sustainability 
performance of the product and its price. Attention needs to be paid though, as 
early incorporation can provide either a competitive advantage or considerably 
hurt profitability. Finally, we discuss effective policies that could induce a 
permanent shift towards more sustainable operations. 
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Services as an Alternative Path to Sustainability 

Transition to a service oriented business model makes sense in economic terms; it 
allows the company to enjoy a triple beneficial effect: a higher profit  margin, 
coming from more transactions, with less uncertainty. In this study we examine 
whether the transition from a product manufacturing business model to a service-
oriented one can be coupled with improved performance concurrently in all 
sustainability aspects: financial, environmental and social. The interaction 
between the three components of sustainability can play decisive role in the  final 
viability of the new approach, as they can moderate or intensify the expected  
financial flows. Identifying the nature of the interactions allows to transform the 
dangers of a holistic sustainability approach to an attractive business opportunity.
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Cortisol Dynamics in Various Stress-Related Disorders 

Post-traumatic stress disorder (PTSD) and other stress-related conditions 
represent a serious medical burden both on individual and societal level. 
Accordingly, substantial research effort has been focused on different 
pathological and clinical aspects of the disorder. As a result, numbers of 
endocrine, genetic and psychosocial findings in cross-sectional and longitudinal 
design have been published, without unifying “model”. The simulation model we 
present tries to propose a way how to face this challenge. Supposing the central 
role of stress response system dynamics (namely “stress hormone” cortisol), the 
model connects different measurable data allowing more or less individualized 
simulation over time. A sub-model includes current treatment strategies and their 
potential impact on cortisol dynamics that seems to be crucial for patients´ well-
being. Final part of this paper is devoted to an expert system based on the 
interconnected set of sub-models. Its purpose is to show cortisol dynamics in 
healthy controls and stress-related disorders in interaction with psychiatric, 
endocrine and genetic variables and support the clinician’s decision process. The 
simulator now also serves in education of healthcare professionals. 
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Oil Policy Regret Analysis With System Dynamics Models

A simple system dynamics model was used to explore the potential benefits of 
using regret analysis to develop sensible government energy policies. Regret 
analysis evaluates the relative impact of unexpected futures to design policies that 
reduce the risk of losses rather than trying to optimize benefits. It is very useful 
when it is impossible to assess or agree on the probabilities of future events and, 
especially, those events that can have a large impact on the system behavior. We 
focused our attention on understanding the system behavior and the potential 
benefits that might be derived from this approach, which appears to be previously 
unreported in the petroleum industry and system dynamics literature. We tested 
the technique assuming an uncertain future oil price, which was the primary 
driver of our system model. This allowed us to easily evaluate the impacts of 
potential government tax policies on the state as well as the oil producer. With 
other assumptions, there could be many more variables that could impact the 
results. In that case, more sophisticated techniques may be needed to identify the 
best policy alternatives. 
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Is it Really Greener in the Cloud? An Investigation of 
Energy Trends in Cloud Computing 

Technology is often heralded as a tool to reduce greenhouse gas (GHG) emissions 
despite a rising global population and increasing global affluence. Cloud 
computing - a popular method of modern IT deployment - is an emerging 
demonstration of this mindset. Recent reports claim that businesses can achieve 
significant reductions in energy consumption, and hence GHG emissions, by 
shifting their processes to the cloud. These reports rely on largely static models, 
and provide business with a simple leverage point to achieve immediate GHG 
reductions. We propose that this well-intentioned action will lead to an increase in 
absolute energy demand over time. We develop a model that considers recent 
trends in and between four domains of this problem and identify their key drivers 
in a business setting. The domains considered are on-site computing, cloud 
infrastructure, data transport, and device adoption. We identify key feedback 
loops, and explain that the dominant trends are linked between these domains. We 
conclude that the trends in these four domains suggest that overall energy demand 
will increase by moving computing processes to the cloud. 
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Expansion Economies: The Growth of the Firm through its 
Globalization 

Using the tools of system dynamics and urn theory, this paper formalizes the 
theory of expansion economies to explain the globalization of the firms. In order 
to exploit economies of expansion, manufacturing firms tend to expand their 
economic activities to different locations, regions and countries. As firms’ 
expansion process is an increasing return mechanism, system dynamics and urn 
theory can explain path dependence and self-organizing size distribution of global 
firms. 
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The Reward System in Art Markets: a system dynamics 
approach 

This paper shows that the tools of system dynamics theory can be 
methodologically useful to provide new insights into art and cultural economics. 
Specifically, it develops a model of how the reward system in art markets works 
and cause imbalance allocation of revenues and recompenses. With this, it also 
proves that system dynamics it is useful to model self-organizing systems. 
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Financialization of the economy and its impact on 
entrepreneurship 

Deregulation and globalization of financial markets are affecting the internal 
structure of country economies. So far, the effects that these new dynamics could 
bring about to the real sector and, in particular, on the level of entrepreneurial 
economy, are unknown. This paper addresses the interaction between financial 
and real sectors to different levels of financialization, evaluating their impact 
primarily on the level of entrepreneurial activity of the Colombian economy. 
Initially, theoretical concepts associated with entrepreneurship and its importance 
in economic growth are presented. Subsequently, a theoretical framework of 
financialization, its relevant causes and consequences are offered. Later, a 
literature review of simulation models on entrepreneurship and economic is 
provided. After that, a dynamic hypothesis based on features found in the 
literature review, as well as key results from the simulation model is discussed. It 
is concluded that the financialization of the economy decreases entrepreneurship 
activity through a crowding out effect on skilled labor and financial capital 
available. 
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Spore: an Action-Learning Support System for Incubating 
Regional Cooperative Innovation Networks 

This paper describes a pilot project for incubating cooperative regional innovation 
networks around three problematics (water, housing and goat milk production) 
related with regional sustainable development. Through an incubation process 
named Problematic-Innovation Cycle (P-I Cycle), participants collectively 
elaborated a set of increasingly complex set of representations, from ante-
narratives and dynamic models to scenarios. Action group learning was facilitated 
in several settings where systems concepts and tools were applied. Four different 
approaches –Complex Adaptive Systems, SECI, System Dynamics and Model 
Based Agent- were applied to model the incubation process. The project took 
place in Coahuila, a northern Mexican State, with the voluntary participation of 
stakeholders of each addressed issue. Two types of results were obtained -
knowledge systems on each addressed problematic and a set of incubation 
approaches- which have being incorporated into a State action-driven policy 
making effort to strengthen the regional innovation system by enhancing social 
capital as a key stock to launch cooperative innovation efforts. 
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Making progress towards defossilisation: modelling low-
carbon policy for power generation 

The need for regulating greenhouse gases (GHGs) sets out policy challenges as 
this should preserve a competitive environment within both power generation and 
energy-intensive industries. There are enormous uncertainties regarding the effect 
of GHGs on climate change in Latin America and its effect on the structure of the 
electricity sector in the future. In spite of the obvious threats, these conditions also 
provide opportunities not yet explored. A low- carbon policy aims at changes 
regarding: regulation, demand, supply, market structure, management and, in 
general, the competitiveness of the power generation industry. In this direction, it 
is not clear what structural changes should be adopted within the electricity 
sector. Also, what are the opportunities that this policy may offer? This article 
assesses the effect of GHGs policy on the Colombian electricity sector, based on 
system dynamics simulation. This paper indicates how emission costs and 
incentives in the electricity sector induce technology changes towards a low 
carbon economy. 
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Midday in Athens. A Socratic Dialogue about Systems 

The paper includes the first “day” of a wider dialogue “à la Plato” about systems, 
under a System Dynamics perspective. Socrates, discussing in the Agora with a 
young ante litteram manager, practices the art of maieutics in order to elicit and 
clarify the basic concepts about systems. 
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Dynamics of Behavioral Diffusion 

In public health and health product adoption, advertising campaigns frequently 
rely on “word of mouth” through social networks in order to promote information 
diffusion about a new product or behavior. Recent advances in network theory 
have shown how specific topological features of social networks can amplify the 
diffusion of both disease and information – suggesting that important advances in 
network epidemiology may also be useful for structuring new product campaigns. 
However, recent theoretical work also shows that the dynamics of behavioral 
diffusion in peer-to-peer networks can respond very differently to the topological 
properties of networks than information or disease. For behaviors that are 
particularly costly, difficult, or unfamiliar, these differences may be more 
pronounced. My findings show that many of the campaigns of greatest interest to 
firms and public health officials and may not benefit from network strategies 
aimed at the rapid diffusion of information. I present findings from a series of 
novel experiments designed to study the dynamics of behavioral diffusion in large 
social networks. The results show a striking effect of network topology on the 
diffusion of health behavior, contrary to the expectations of classical network 
theory. 
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ERM quantitative risk analysis methods and techniques 
applied to a small commercial bank 

Since modeling and risk management must be viewed as a tool to improve 
business performance, data and modeling tools are required to support financial 
risk quantification and capital allocation. Market developments and enhanced 
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regulations require new techniques in order to improve Asset and Liability 
Management..Despite the importance of risk evaluation, lack of reliable public 
information, the singular probabilistic behavior of the return (or the loss) of 
market and credit risks and the underlying nature of the business leads to a 
complexity that is difficult to handle without a combination of methods and 
techniques that could together give a systemic view of the problem. Based on a 
research over a 10 year data base, a methodology will be detailed to quantify 
financial risks based on the combination of methods and techniques such as 
parametric v@r, historical and monte carlo simulations, Bayesian inference and 
game theory. The aim of the paper is to put together the techniques and describe 
the usefulness of each one in order to develop a SD policy model that can use 
many insights and informations from them. 
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High-Value Outsourcing:  Impact of Team Structure and 
Capabilities on Complex and Uncertain Off-shoring 

Projects 

Extant research on offshore outsourcing has largely studied non-core, fairly 
routinized tasks, such as IT services and BPO. However, companies have recently 
begun outsourcing higher-end work entailing greater complexity and uncertainty, 
including knowledge-based services like new product development. We hence 
investigate to what extent the Global Delivery Model can effectively transfer to 
such projects, by developing a simulation model based on field research of a 
sample of global software development projects conducted by a leading Indian 
outsourcing vendor with its customers. We find that an offshore outsourcing 
approach based on distinct strategic complementarities can handle sophisticated 
higher-end work, by adopting a suitable team structure and capability 
composition. The results bear implications for traditional notions of firm 
boundaries and organizational forms. 
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Research on make or buy decision making strategy using 
system dynamics:  Focused on Korea’s military 

improvement project 

Strategic decision on the execution of national security improvement project is 
greatly important for the present and future national security. Though, the 
importance of strategic decision, decision making process has been executed 
under one-way thinking framework. This research provides a decision-making 
tool with make-or-buy approach for the national security improvement policy 
execution methods: foreign purchase and military R&D project, and, via 
simulation, confirms dynamic change of military capability index respect to 
change in ratio of foreign purchase and military R&D. Results of research are as 
follows. If the ratio of military R&D investment is under 38%, military capability 
index from military R&D investment can’t overtake increasing effect from 
foreign purchases in the whole life cycle, so easy to be restricted by another 
country. Applying the model from this research provides an appropriate ratio for 
short term and long term defense strategy and policy goal, and consequent result 
of increase in national security capability. Thus, this research model can be 
effectively utilized for national security improvement project. 
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Retail Sales Generation: A Methodological Comparison of 
Econometric Estimation and Calibration 

We take a production economics perspective to formulate a sales generating 
function that incorporates traffic and labor in retail stores. The estimation of this 
function is the basis for the development of a full system dynamics model that 
will enable managers to take a holistic view on labor planning process. To recover 
the structural parameters, we compare regression-based estimation and 
optimization-based calibration. This comparative approach allows us to assess the 
usefulness and applicability of new econometric estimation paradigms in the 
context of system dynamics modeling. We conclude by briefly describing 
possible extensions to our modeling efforts, expected outcomes, and 
methodological implications in terms of calibration. 
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Students as System Thinkers: Scaling-up and Sustaining 
Innovations in Schools 

Systems thinking/system dynamics (ST/SD) in K-12 education is on the rise. 
However, a consistent concern raised at training sessions and conferences is how 
to scale-up ST/SD beyond the individual teacher to reach an entire school or 
school district. To better understand the dynamics of scale-up of ST/SD, students 
co-facilitated a one-day group model building (GMB) workshop with teachers, 
administrators, funders, support staff, and parents. This poster presents the 
history, design, outcomes, and participant evaluations of the one- day workshop. 
Participants identified a number of potential barriers to scaling- up ST/SD in 
schools and prioritized potential actions by feasibility of implementation and 
likely impact. Specific interventions were developed. Evaluations and comments 
highlighted the overall success of the workshop and potential of incorporating 
GMB into K-12 education. 
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A Competitor’s Strategy Unclothed: How Indirect 
Measurement Justified Not Fighting an Insurance Price 

War 

The nonprofit Massachusetts Interlocal Insurance Association (MIIA) offers 
insurance to cities and towns, even when it is unavailable commercially. But 
earlier, a commercial agency was offering very low premium rates, which had 
driven all other competitors from the market. He had reached twice MIIA’s 
market share, threatening to become the “emperor” of this market. MIIA had 
lowered rates also, threatening its financial reserves. But how could the 
competitor offer even lower prices? What did MIIA need to do to stay in 
business? Traditional actuarial analyses couldn’t answer these questions, but 
dynamic modeling might. There was good data about MIIA, and sufficient data 
about the competitor, often estimated from corresponding MIIA characteristics. 
Competitive intelligence and indirect measurement completed parameterization, 
and supported robust policy recommendations. In the simulations, the competitor 
had very small reserves, and claims already in process would burn through what 
little reserves the low-price strategy had created. That would require abandoning 
the market. This emperor really had no clothes. Collateral analysis showed that 
customers were not inherently sensitive to moderate price differences. Thus 
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encouraged, MIIA began raising its rates, and the competitor’s insurers indeed left 
the market. MIIA’s customers continued to get insurance at a stable, reasonable 
rates. 
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Planning and Management of Regional Infrastructure for 
Tourism Development in Orissa State, India 

Infrastructure is highly imperative for tourism development of a tourism resource 
rich region, which requires plausible planning and management for the 
development of such infrastructure. In this article, an attempt was made to 
comprehend the tourism development of a region by considering the influence of 
three most essential infrastructures, such as, roads, railway and accommodation. 
For this purpose an integrated System Dynamics model was developed by 
integrating the effects of road, rail and accommodation infrastructure to the 
tourism system. It was observed that there would be a multi-fold increase in the 
tourist flow and revenue generation from tourist receipts along with increase in 
tourist satisfaction because of enhanced infrastructure provision under perceived 
simulated scenario. The article also presents a planning and management plan for 
development of infrastructure in phased manner based on the acceptable 
simulation results. Thus, a System Dynamics model having the ability to integrate 
the influences of various infrastructures on the tourism system provides an 
appropriate tool to predict the various measured indicators reliably and facilitate 
plausible policy and decision making in perspective planning and management for 
tourism development. Keywords: Infrastructure; Planning and management, 
System Dynamics modelling; Tourism development; Tourist satisfaction. 
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Revisiting the Roberts-Levin Patient Dropout Model 

We review an early system dynamics model of mental health care delivery 
designed to investigate the premature dropout of patients from therapy (Roberts & 
Levin, 1976). The purpose of our paper is to a large extent pedagogical: First, 
using the model as a case, we wish to demonstrate the application of current 
standards and methods of critical model analysis as an illustration of the 
development of our field. Second, we propose a series of revisions to the model 
that illustrate techniques for promoting consistency and stringency in modeling 
“soft” variables related to human emotions, perceptions and attribution of cause, 
while remaining as true as possible to the purpose and conceptual framework of 
the original model. Finally, we consider the implications of the revised model for 
the questions raised by the original authors. Many of the conclusions of the 
original work remain intact, but we find that the revised model provides a more 
consistent explanation of the dropout phenomenon using concepts that are closer 
to those used in psychotherapy. 
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Dutch social housing sector reforms:  Exploring the effects 
on low income households 

Social rental housing ought to function as safety net for the lower income groups 
in the housing system. However, the Dutch housing system has a relatively large 
social housing stock in relation to other housing systems in Europe – larger than 
would be required for a safety net for lower income groups. Hence, households 
which are financially able to purchase market housing occupy social dwellings. 
The Dutch government proposed four policy changes to improve the accessibility 
of the social housing market for low income families. The effects of these policy 
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changes are uncertain due to unpredictable housing move behaviour of 
households (which is also influenced by economic and demographic uncertainty). 
A system dynamics model, taking this unpredictability to some extent into 
account, was created to explore the effects of the policy changes till 2020. Latin 
Hypercube simulations suggest that these measures improve the allocation of low 
income households to the social housing sector, while the uncertainty ranges of 
the absolute number of low income households of in the social housing sector do 
not differentiate among scenarios. 
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Forecasting the Diffusion of a Mobile Service for Freight 
Distribution 

Supply chain management supported by digital services is one of the most 
promising areas of research that have emerged in the last years since it has a 
tremendous potential to improve both operational and economic performance. In 
particular, distribution of freight is a field that lends itself to the application of the 
latest information and communication technologies to enable quick and safe 
ordering and delivering activities. However, in order to make new smart 
distribution services desirable for users and profitable for providers, careful 
feasibility studies are necessary to evaluate possible strategies to make the 
diffusion time as short as possible and secure adequate profits. The present work 
develops a System Dynamics model to capture the mechanisms of the adoption of 
a mobile service for the distribution of short life cycle products. The model 
integrates diffusion and supply chain management aspects and is used to devise 
appropriate policies the service providing company should implement to stimulate 
the growth of the community of users and to enable rapid business growth. 
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The Rise and Fall of the U.S. Homicide Rate towards the 
End of the 20th Century - A System Dynamics Approach 

The goal of this paper is to investigate the underlying structure of the socio- 
economic system leading to the developments of Homicide Rate in the United 
States during the last two decades of the twentieth century. Specifically, we focus 
on the effect of the crack cocaine epidemic, and the arms race among street gangs 
associated with it, on the mentioned developments. We build a System Dynamic 
model to study the interconnected fabric of important factors. The analysis shows 
that the arms race triggered by the growth in crack cocaine market, and the 
reactive policies directed towards having a more effective police force and a 
higher number of police can explain the overall pattern of the studied behaviour. 
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Conflict, Cohesion, and Performance in Teams: A System 
Dynamics Approach 

In this paper, I have constructed a System Dynamics model reflecting certain 
dynamics in teams including conflict, cohesion, and performance. This model is 
based on a number of interviews and literature on conflict and performance in 
teams. The main argument of this paper is that performance, different types of 
conflict, and cohesiveness are all inter-related in a complex network of feedback 
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loops characterized by accumulations, memory, delays, and nonlinear 
relationships, and therefore, System Dynamics modeling is a very well-suited 
methodology to address this topic. To showcase the power of SD in this context, 
several exemplary insights are presented through simulating a few hypothetical 
scenarios. 
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An Interview Protocol for Assessing Students’ 
Understanding of Dynamically Complex Environmental 

Problems 

Present study is on development of an interview protocol to assess students’ 
responses on specific, dynamically complex environmental problems. This 
protocol is designed as an assessment tool for an educational research aiming to 
teach “Human and Environment” chapter of standart science classes for seventh 
graders (12-13 year-olds) with systems approach. The research is designed as a 
quasi- experimental study that enables the researcher to test improvements in 
general systems thinking skills, competence in dynamic problem solving, and 
success in standard science achievement tests. Systems literature lacks assessment 
tools for systems thinking skills in various contexts targeting different age groups. 
With its original problem context and its specific target age group, proposed 
protocol will be a contribution to the literature in systems thinking and education. 
This article includes preliminary results from eight student interviews. Keywords: 
Systems based education, systems thinking skills, dynamic environmental 
problems, interview protocol. 
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Power Generation Capacity Planning Under Ecological, 
Security and Economic Criteria: The Mexican Case 

There are increasing environmental concerns in México, as in many other 
countries, regarding the CO2 emissions tendency, due mainly, to the intensive use 
of fossil fuel based electric generation. Recently, several laws and amendments 
have been passed in Mexico with the objective of promoting non-fossil generation 
technologies, aiming to increase their relative participation in the energy portfolio 
mix. Although several mid and long term objectives in this regard have been 
established in Mexico, these would be hard to achieve if the investment 
capabilities should continue to be directed mainly to fossil fuel thermal 
technologies, like natural gas on combined cycle plants, and proportionally less, 
to investment in non-fossil technologies. This article presents and evaluates three 
scenarios based on a System Dynamics Model, to assess the non-fossil generation 
capacity investment and timing requirements, in order to achieve both ecological 
and safety strategic objectives, and at the same time satisfying the electric energy 
Mexican demand expectations. 
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An Extended SIR Model to Explore the Impact of 
Syndromic Data Sources on Social Distancing Policy 

Epidemics such as seasonal influenza are a major worldwide public health 
concern, and therefore early outbreak detection and outbreak management are 
prioritized goals of public health professionals. Syndromic surveillance focuses 
on discovering the earliest possible indicators of a health problem, and therefore 
much of the focus in on pre-diagnostic data. Information technology has created 
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new opportunities for syndromic surveillance, for example, geographical internet 
search data can now estimate the probability that a random physician visit was 
related to an influenza outbreak. However, there are also important challenges in 
adopting this use of new technology, and the potential harmful side-effects (in 
terms of public confidence) if the real-time data models are not sufficiently 
robust. This paper presents an exploratory model that captures the dynamics of 
information quality, and the potential effect of syndromic information quality on 
social distancing measures. 
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A System Dynamics Approach to Assess Global Climate 
Change in Quantity/Quality Water along the U.S.-Mexico 

Trans-Border Region 

Potential impacts of Global Climate Change (GCC) in zones where water is 
scarce, such as along the US-Mexico border, is and will continue to be a key 
concern for the sustainability of humanity in the future. Despite its significant 
repercussions for the development/sustainability of societies living in already arid 
land, the effect of GCC on water quality has not been studied fully. This paper 
aims to estimate variation in quality/quantity water due to climate change by 
assessing its impact on community development in the US-Mexico border region 
of the Rio Grande/Rio Bravo Water Basin. To estimate variation in different 
water quality parameters, we use a conservative model with most probable 
scenarios for temperature/precipitation behavior produced by the 2007 
International Panel on Climate Change. Results are then used to analyze 
current/expected economic and social conditions in the borderland region 
revealing real water demands and guiding necessary actions for a productive 
society. To understand the complex interaction of factors governing the 
quantity/quality of water and their effects on social and economic conditions, a 
system dynamic model is proposed to simulate, for a 70-year period, policies and 
decisions that can improve conditions, prevent risks leading to social unrest, and 
hinder economic development. 
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Chronological Aging in Continuous Time 

Aggregate continuous time formulations used in System Dynamics models result 
in the implicit mixing of individual constituents of levels. Normally, this is 
acceptable as the heterogeneous nature of model variables implies that some 
individuals counted in a level’s value will pass others and exit earlier. In models 
with a focus on chronological aging and age-related characteristics this 
phenomenon, which we call cohort blending, can result in large distortions. 
Though these distortions can be reduced by using aging chains, they persist in a 
significant way even when using one-year grouping in the aging chains. As an 
alternative, we introduce an approach we call “continuous cohorting” in which 
populations are tracked with cohorts sized the same as the computational interval 
of the model. This approach eliminates the blending problem with minimal 
notational and moderate computational burden. The resulting models display 
quantitative, though limited qualitative, differences from their traditional 
counterparts and are more easily defensible with demographers and others who 
study population. 
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Uncertainties in the Development of Unconventional Gas in 
the Netherlands 

Unconventional gas has raised debates all over the world following its 
considerable contribution to the natural gas production of some countries such as 
the US. The Netherlands, which is a prominent gas producer in the Western 
Europe, also considers unconventional resources as an alternative to conventional 
production, which is estimated to significantly decline in the next 25 years. 
However, the development of unconventional gas in the Netherlands is 
surrounded by several uncertainties. In addition to parameter uncertainties, 
uncertainties in the boundaries and structures of the models used in the analysis of 
this future development play an important role. This study aims to investigate the 
effects of such uncertainties on the production rate of unconventional gas, by 
combining the Exploratory Modeling and Analysis method with four different SD 
models. The results show a wide range of production rate possibilities, where the 
variety is mostly caused by the model uncertainties. This study can be extended 
with more model alternatives, and the results of this study can be used in further 
analysis for robust policy making. 
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Extracting Variables and Causal Links from Interview 
Data 

This paper presents an approach to extract factors and causal influences from 
interview data with stakeholders within the Australian automotive recycling 
system during the model conceptualisation stage of System Dynamics. We first 
discuss problem articulation in the context of SD. Then provide an overview of 
how stakeholder interviews were conducted along with how interview data and 
field notes were processed and analysed. Next, we present the approach which 
was used to identify the variables and causal links from interview data resulting in 
a Causal Loop Diagram and a first cut Stock and Flow Diagram. A running 
example, the automotive recyclers’ Workforce dynamics, is also provided. 
Finally, the difficulties faced and lessons learnt from running the interviews to 
handling interview data are discussed. The main benefit of the approach presented 
in this paper is to aid SD practitioners in model conceptualisation when relying on 
interview data. 

Arun Abraham Elias 
arun.elias@vuw.ac.nz 

Victoria University of Wellington 

Saji K. Mathew 
saji@iitm.ac.in 

Indian Institute of Technology Madras 
 

Offshore IT outsourcing between India and New Zealand: 
A Qualitative System Dynamics Model 

Although both India and New Zealand recognise trade between the two countries 
as important for their respective economies, the current and past trade in 
information technology between the two nations has been very low. This research 
seeks to study this problem situation systemically by analysing the complex 
interactions of factors responsible for this situation. While most of the literature 
on IT offshore outsourcing is based on client perspectives, this study takes a 
service provider perspective. A causal loop model is developed to explain the 
underlying structure related to this problem situation. Finally, strategies to 
improve the problem situation are discussed using an analysis of the feedback 
loops captured in the model. 
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A System dynamics simulation model for scalable-capacity 
manufacturing systems 

This research presents a system dynamics SD approach to model and analyze a 
single stage scalable manufacturing system. The system is exposed to a random 
demand that is assumed to follow a normal distribution pattern. The main 
contribution, in this paper, is adding new modules to the existing state of the art of 
capacity scalability management, in order to bring it near to reality. The proposed 
modules allow for costs evaluation, scaling capacity on seasonal basis, and 
applying system breakdowns. A full-fledged simulation model (attached as 
supplementary material) was developed and tested using Vensim DSS. Two 
capacity scaling policies are presented, and used to study the effect of the new 
modules on the system's performance -- where capacity level, inventory level, 
backlog level and costs are the measures of the system's performance. The results 
show system dynamics ability to model real conditions that face capacity scaling 
planners, and present the actual effect of system breakdowns on facility 
performance. Moreover, this study investigates the impacts of applying seasonal 
capacity scaling on scalable systems. 
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Learning with Loops: Applying Feedback to Teaching 
System Dynamics to Undergraduates 

This paper examines the effectiveness of different delivery methods for teaching 
System Dynamics to undergraduate engineering students. The paper presents the 
findings from a survey of the learning styles of the student population and 
compares that to the current breakdown of the course content by learning style. It 
presents the findings of several classroom assessment techniques that were 
conducted over the course of a semester to evaluate the effectiveness of the 
delivery methods utilized in the course. The classroom assessment techniques 
focused on an evaluation of the effectiveness of readings, lectures, labs, and case 
studies in teaching the material. Additionally, students participated in two self-
confidence surveys mid-semester and at the end of the semester, which evaluated 
their confidence in their ability to accomplish the course objectives and the 
content delivery methods. Based on this evaluation, the paper presents 
recommendations for improving the content delivery methods of the course to 
take advantage of the student population’s learning styles. 
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Dynamics of Reconstruction Projects 

Ongoing counterinsurgency operations in Iraq present a complex, dynamic 
environment in which traditional analytical methods struggle to explain the 
behavior over time. System Dynamics is extremely well suited to analyze this 
environment as the methodology focuses on understanding the structure of the 
system and the behavior it creates. This paper proposes a system dynamics model 
of reconstruction projects for essential services to examine one aspect of this 
operating environment. One of the many challenges that exist in this environment 
is determining the proper balance between the use of the Commander’s 
Emergency Response Program (CERP) for small scale and major reconstruction 
projects. This paper attempts to mitigate this challenge by analyzing the structure 
of the system, modeling the behavior of the system over time, and proposing 
policy recommendations to improve the system behavior. Although the model is 
not calibrated to historical data, it produces behavior consistent with behavior 
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described in Army doctrine. The causal relationships provide valuable insights 
into the dynamic behavior of reconstruction efforts and their impact on essential 
services. With further calibration of the model, leaders can develop and evaluate 
policy alternatives for capacity development to mitigate the impact of the 
insurgency. 
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A System Dynamics Model of a Local Economy with Bi-
Currency System 

Local communities have no control on national and global monetary systems in 
spite of the fact that they are hit and damaged by economic crisis, unemployment, 
and other instability and insecurities caused by them. To overcome these 
problems, communities depending on their priorities, needs and resources, design 
their currency and local exchange schemes. The former research has claimed that 
they stimulate local production, support local businesses, create local jobs, 
develop sustainable consumption and enhance ecological & social wellbeing. 
These hypotheses are derived from relatively short-term observations due to fact 
that this is a new research area. However, a dynamic system modeling of a local 
currency system with two currencies can provide a valuable and in-depth insight 
into the system’s structure and its behaviors in the long run. I create a dynamic 
system model of a local economy with a dual primary consumption sector, one 
representing national chain stores working with the national currency, the other 
representing local stores working with the both currencies. I formulate a 
discounted exchanged rates policy, define model components and their 
interrelations, describe the structure, analyze the possible behaviors, and evaluate 
this model’s impact on the resilience of local economy, on local businesses and 
on unemployment. This is an exploratory and preliminary study. 
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Model Conceptualization for Sustainable Waste and 
Resource Management Policy Design in Low and Middle-

Income Countries 

The article sets out to describe the first stages of conceptualization process 
initiated within the scope of an action research project in the field of waste and 
residual resource management in a large urban center in a low-income country. 
For the project it is important to test that the technological concepts developed by 
the project have the potential of improving waste management in future 
megacities. This involves evaluating if when implemented, these technological 
solutions can contribute to the alleviation of the current problematic situation. 
Additionally, it is important for the project to find out to what extent could the 
performance (financial, socioeconomic, environmental, etc.) of the waste 
management system improve as a result from the implementation of the waste 
management strategies it proposed. For this purpose a set of simulation models is 
being conceptualized and developed using a modeling methodology (namely 
System Dynamics), which will allow evaluating how the waste management 
situation would evolve if a set of strategy options would be introduced. This 
would be done by comparing the future development of the system in the absence 
of the strategies (business as usual) with the development of the system in the 
presence of the strategies. The article presents the first results of model 
conceptualization and gives an outlook of the activities that will follow. 
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Collected system dynamics works on recent real estate 
dynamics 

System dynamics unmistakably has perfect innate capabilities for helping 
responsible decision making in an increasingly complex world. But as Forrester 
(2007) sighed, the system dynamics community is not yet making the change for 
policy making it should aim at. One possible cause is that many system 
dynamicists are specialists in the SD method and generalists as regards to the 
themes involved. As a result, there are few position papers collecting the system 
dynamics insights of all relevant studies in one particular area of application. The 
purpose of this paper is providing such an overview of system dynamics works on 
recent dynamics in global real estate markets. 
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A system dynamics model to achieve sustainable 
production of oil in Iran 

Oil Exporting Countries may encounter the problem of managing oil production 
because of changes in the volume of available oil resources and the depreciation 
of infrastructures. In Iran, on one hand, oil revenues are supposed to cover 
expenditure of socioeconomic development. On the other hand, based on 
statistics, its oil wells are in the middle of their life and the industry requires high 
investment to build-up and maintains infrastructures to produce at the current rate 
of production. In this paper, a model is presented to capture the realities and 
complexities of oil production industry. In the model, the oil sector is fragmented 
into four sectors including production, consumption, revenue and investment 
sectors. Finally, based on the results of the model, an investment policy to achieve 
the sustainable production of oil in Iran is proposed. 
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Using System Dynamics to Create Durable Business 
Strategy- US Air Conditioning Industry Case Study 

This paper describes the use of system dynamic modeling at Refrigeration Sales 
Corporation (RSC) to understand United States air conditioning industry 
dynamics and to determine advantageous business policy changes. The business 
context, model designs, and the resulting policies and outcomes are described. 
The described system dynamics models extend Bass diffusion to include 
replacement sales of a durable good. Within this context, the relatively long 
useful life of a central air conditioning unit causes a significant contraction in the 
industry sales rate prior to reaching sustainable replacement sales. Anticipating 
the contraction and changing company policy accordingly gave RSC a 
competitive advantage by being prepared to take advantage of the industry 
changes. This paper adds to the system dynamics body of knowledge by 
documenting a successful modification and application of pre-existing model 
structures within the context of an important and valuable durable goods industry. 
Insights presented in this paper may be applicable to other durable goods 
industries. 
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A Critical Review of the Criticisms of System Dynamics 

This paper presents a review of the criticisms of system dynamics and assesses 
the validity of these against recent findings in the field. The authors survey the 
literature critical of system dynamics and review their criticisms using the current 
understandings in the system dynamics field. This work suggests that there are 
some pertinent criticisms that have been aimed at system dynamics. These include 
the apparent disagreements regarding the role of historical data in model 
confidence building, system dynamics' reductionist perspective and how system 
dynamics addresses plurality and hierarchy. Overcoming these criticisms require 
the ever present need for education, communication and theoretical work. It is 
hoped this paper will strengthen the mandate of system dynamics in the eyes of its 
critics, assist and improve the field and its general acceptance as a tool of 
analysis. 
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Stock-flow failure can be explained by the task design 

Stock and flow problems are ubiquitous in nature, ranging from filling water into 
a tub to the accumulation of CO2 in the atmosphere. Research on the “stock and 
flow failure” suggested, however, that even highly educated students have severe 
difficulties understanding basic stock and flow problems and achieve solution 
rates as low as 16%. We present the results of an experiment (N = 277) with 
participants of different ages (range: 18 to 75) and with different educational and 
professional backgrounds. Participants were asked to solve various stock and flow 
problems with varying task formats and semantic embeddings. Results indicate 
that, independent of the semantic embedding of the tasks, (a) stock and flow 
failure can be largely attributed to specifics of the task format used previously; 
and (b) significant reductions in error rates can be achieved by only slight changes 
in the task format (such as presenting the initial stock of stock and flow dynamics. 
Approx. 80% of all participants arrived at the correct solution when stock and 
flow problems were presented in a purely verbal task format. Implications for risk 
communication are discussed. 
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Modeling Support for National Park Planning:  Initial 
Results from a Case Study of Glacier National Park 

This paper describes the role of systems modeling in the National Parks. The 
parks have been described as America’s Best Idea, and they are celebrating their 
100th year anniversary. Systems thinking and systems dynamics can help the 
parks plan for the second century. The paper begins by contrasting the system 
perspective with the focus on external factors that often dominates park 
discussions. The paper then reviews the extensive use of models for parks around 
the world. The review is conducted with an eye toward the best role for system 
dynamics. A system dynamics based, integrated modeling system is proposed to 
address both short-term operations and long-term visitor management. The paper 
describes initial steps to create such a system at Washington State University. The 
main case study simulates operational issues at Glacier National Park. The model 
simulates vehicles, buses and people in the heavily used Going to the Sun Road 
corridor for a typical day in July. The model is used to show the simulated 
impacts from the park’s shuttle system. The Glacier study demonstrates that 
system dynamics can address concrete operational questions while providing 
support for the development of a long-term model for visitor management. 
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Different Kids—How Typical Schools Are Built to Fail and 
Need to Change: A Structural Analysis 

This article uses computer simulation analysis to illustrate the thesis that the 
typical American public school is structured in a way that reinforces the entry 
characteristics of its students so that by the time they graduate after twelve 
years—if they graduate—students who enter the school in kindergarten or first 
grade with high “readiness” perform academically better-than-average while 
students who enter the school with low “readiness” perform worse than average, 
this creating the well-known and widely discussed “achievement gap.” The 
conclusion of this argumentation is that this structure must be changed if school 
reform is to be effective and that it is strong school leadership that over time 
builds teacher quality and community and parent interest in the school and 
changes teacher expectations for all students, especially for initially and 
traditionally low-achieving students. The computer simulation modeling data 
support the position that, in this way, strong school leadership enhances the 
quality and intensity of instruction, the closeness of student-teacher relationships, 
and the rigor of instructional content for all students, thus drawing further 
advances in student motivation, work effort, and academic performance, and, 
finally, improving the attractiveness of the school for high quality teachers and 
continuing the upward cycle. 
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Time out politics: transforming time into space 

Sustainable development is absolutely necessary for a viable human future, which 
corroborates the need for diverse, society-specific cultures across the globe. 
Cultural diversity enhances the human entelechy in us for personal vitality, 
institutional invigoration and viable socioeconomic development as well as 
morality, human integrity, societal solidarity, cooperation and amicable human 
and organizational relations. The purpose of this research is to test a theoretical 
sustainable development framework, using the system dynamics (SD) modeling 
method. The experimental results show how the administrative and political 
systems in and about all of us live and work transform time into space, through a 
transition from system structure and dynamics to focusing all attention on one-
time events, manifested as systemic discontinuities through time. Cast as a 
methodological application too, the article also shows the use and benefits of 
formal SD model analysis. 
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Choosing the Right Tool for the Job: A Framework to 
Compare the Effectiveness of Problem Structuring 

Methods in System Dynamics 

The understanding embedded in the mental models of participants in 
organizations is considered a crucial source of information for building system 
dynamics models. However, System Dynamics (SD) as a modeling methodology 
has not developed a standard way of eliciting and recording such understanding. 
Currently several methods of elicitation known as problem structuring methods 
(PSMs) are employed in the SD community to facilitate problem situation 
conceptualization in group model building (GMB). Despite a growing literature 
on the application of PSMs, very limited research has been undertaken to assess 
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and compare the relative effectiveness of alternative PSMs. In this paper, we 
apply theoretical insights from cognitive science, in particular Cognitive Fit 
Theory, and visual notation analysis to suggest the characteristics of a PSM that 
are likely to be cognitively effective in conceptualizing problem situations in 
building system dynamics models. We then provide a preliminary report on an 
exploratory laboratory test of our predicted characteristics on four PSMs that are 
widely used by the SD community: (i) Causal Loop Diagrams (CLDs), (ii) 
Influence Diagrams (ID), (iii) Cognitive Maps, and (iv) (Magnetic) Hexagons. In 
the problem situation conceptualization used in our test, IDs were found to have 
the highest cognitive effectiveness, followed by CLDs, (Magnetic) Hexagons, and 
Cognitive Maps. 
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Unintended Effects of Changes in NIH Appropriations:  
Challenges for Biomedical Research Workforce 

Development 

The U.S. government doubled NIH appropriations between 1998 and 2003, 
aiming to foster research activities in biomedicine. However, several indicators 
demonstrate that the impact of the increase fell short of expectations and triggered 
unintended negative effects. Compared to pre-doubling conditions, researchers 
now spend more time writing grant proposals, leaving less time for research. 
Paradoxically, the probability with which a grant proposal is accepted for funding 
deteriorated sharply after the doubling. The average age of first-time NIH grant 
recipients has increased by almost a decade since the early 70’s, while the 
percentage of biomedical doctorates securing tenured positions drops. These 
trends represent a threat to the quality and stability of the U.S. biomedical 
research workforce. Using system dynamics, we test the hypothesis that a sudden 
and temporary increase in research funds can result in unintended long-term 
effects hampering research discoveries and workforce development. A simulation 
model is developed using the available literature and calibrated to replicate 
historical trends. The model is then used to perform experiments that test the 
effects of changes in certain parameters or policies. The outcomes of these 
experiments provide policy insights that can help improve the effectiveness of 
NIH funding and its impact on the workforce. 
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Systemic Financial Feedbacks - Conceptual Framework 
and Modeling Implications 

Different approaches to model feedbacks in financial systems are assessed based 
on requirements for the conceptualization of the feedback dynamics. Given the 
non-linear, behavior driven, and interconnected characteristics of systemic 
financial feedbacks (SFFs), modeling concepts from System Dynamics (SD) 
theory provide appropriate and attractive features. Surprisingly, few SD models 
exist to explain systemic financial feedbacks. The scarcity of SD modeling for 
SFFs may be attributed to the lack of required economically-sound foundations 
for theoretical modeling. This paper considers a conceptual framework for SFFs 
that emerges from the synthesis of formal principles of economics and SD. In 
doing so, this study links existing SFF models to concepts of SD and provides 
suggestions for further modeling. 
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A System Simulation Model for Type 2 Diabetes in the 
Saskatoon Health Region 

We describe a System Dynamics model for analysing trends and evaluating 
interventions with regards to type 2 diabetes. The model includes both 
normoglycemic and hyperglycemic components. The normoglycemic part is 
broken down according to weight into normal weight, overweight and obese 
stocks, all indexed by age, sex and ethnicity, the last consisting of Registered 
Indian and others. The hyperglycemic part consists of two streams, diagnosed and 
undiagnosed, both divided according to the severity of hyperglycemia and 
complications, starting with prediabetes, and with particular attention to 
progression of macrovascular complications. As for the normoglycemic section, 
all stocks in both streams are indexed according to age, sex and ethnicity. The 
model was carefully calibrated, using a methodology discussed here. Some 
projections and policy suggestions are presented. 
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Quality of System Dynamics Research: Evidence and 
Recommendations for Model-Based Studies 

Forrester once stated that the current quality of system dynamics work is far from 
reaching the quality of work to which we should be aspiring. In this paper, we 
take on the challenge to quantify Forrester’s statement by providing an extensive 
analysis of model-based system dynamics studies. We sample 191 papers from 
2006 to 2010 and analyze them by an evaluation scheme with 32 items. Up to our 
knowledge, this research is the largest assessment of system dynamics papers ever 
undertaken. The analysis uncovered that the efforts (1) for model validation, (2) 
for definition of model purpose, (3) for the discussion and analysis of policies, 
and (4) for model documentation is low both for publications at the conference 
and in the System Dynamics Review. In general, the quality score is higher for 
papers published in the journal, however, from an educated perspective, one 
might wonder that the degree of quality in basic aspects, e.g., definition of model 
boundary, is not higher in the journal. The paper discusses possible explanations 
for the situation and provides practical implications. It concludes by ways for 
future research to arrive at quality improvements in model-based system 
dynamics studies. 
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Tangible Stock/Flow Experiments -- Addressing Issues of 
Naturalistic Decision Making 

The purpose of this paper is to investigate whether stock/flow failures persist in 
naturalistic decision making environments. A tangible stock/flow experiment is 
used in this study, which asks participants to pour a certain amount of water into a 
glass through a funnel in an as short time as possible. Findings are that people on 
average do not perform better in a tangible stock/flow task than in a computerized 
or paper-based test of a comparable task. In addition, individual performance in 
the tangible task cannot be related to performance in a similar paper-pencil 
stock/flow task. An implication of this study is that naturalistic stock/flow tasks 
are as difficult for humans to control as more abstract tasks. Further research 
should address individual differences between the two modes of task (tangible vs. 
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paper-based). A limitation of this study is the usage of one tangible stock/flow 
task only. The value of this paper lies in the combination of a standard test with a 
tangible experiment addressing the same cognitive capabilities. 
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Integrating System Dynamics in a Strategic Foresight 
Process for Firms in Production Networks 

Firms have long used strategic foresight to adjust to fast changing business 
environments and increasing uncertainties. While strategic foresight on a 
corporate level is rather common, approaches addressing the network perspective 
are still rare. Documented attempts within the last few years to combine different 
foresight methods indicate a need for integrated approaches. Methods to 
communicate and discuss future thoughts between strategists and decision makers 
engaged in foresight processes gain importance. The goal of this paper is 
threefold. First, to present a strategic foresight approach that evaluates key drivers 
of future changes. This evaluation is conducted based on a firm's business model 
by considering the network perspective. Second, the application of the approach is 
shown with focus on the development of a system dynamics model during a group
model building process. Third, a generic system dynamics model for performing 
strategic foresight in production networks is introduced. 
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Fuel taxes as an energy saving policy – potential 
misperceptions of dynamic effects 

A road fuel tax is generally considered to be a cost-efficient policy instrument that 
internalizes some of the external costs of driving such as air pollution, greenhouse 
gas emissions, congestion and noise, and may also stimulate conservation and 
gradually improve the fuel economy of the car fleet. They are however often 
unpopular among the public, even when there is popular support for the principle 
of governmental policy to mitigate pollution and to reduce energy consumption. 
This study examines whether the opposition towards fuel taxes may partly be 
caused by misperceptions of some of their time-dynamic effects. First, we discuss 
the potential for misperceptions. Second, we use survey data from the United 
Kingdom to test the null hypothesis that the prospect of future oil scarcity will not 
change people’s attitude towards fuel taxes, while also testing whether 
respondents consider the effect of fuel taxes on fuel economy. We find that the 
opposition towards fuel taxes is strong and unchanged in a scenario of future oil 
scarcity, and we do not find evidence indicating that the effect of taxes on fuel 
economy is not considered. The results suggest that normative value positions or 
other misperceptions may be better explanatory factors. 
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Planning via System Dynamics Models; Strategy Dynamics 
of Market Evolution 

Realizing the importance of developing an integrated approach for effective 
Product Life Cycle (PLC) Management this paper examines the use of the system 
dynamics approach to capture the market evolution structure. After going through 
a review on Product Life Cycle Management and the System Dynamics approach 
a holistic model of market evolution is developed involving the most important 
components of the business environment problem situation such as the buying 
process, PLC characteristics, Customer Satisfaction and plausible Marketing 
Strategies. The model is further assessed on a number of dimensions such as its 
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ability to emulate the evolution of the product through the stages of the PLC, and 
the ability of the model to provide valuable information for formulating effective 
strategies. 
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Adaptive Policymaking under Deep Uncertainty: Optimal 
Preparedness for the next pandemic 

The recent flu pandemic in 2009 caused a panic about the possible consequences 
due to deep uncertainty about an unknown virus. Overstock of vaccines or 
unnecessary social measures to be taken were all due to uncertainty. However, 
what should be the necessary actions to take in such deeply uncertain situation 
where there is no or very little information available? For uncertain and complex 
future, adaptivity and flexibility should be the main aim for designing robust 
policies. Here, we propose an iterative approach for designing adaptive and robust 
policies in the presence of deep uncertainty. A crucial part of this approach is the 
use of monitoring systems that provide the adaptivity and flexibility of the policy 
design. In the monitoring system, signposts to track specific information are 
defined. Specific values of these signposts are called triggers and they are 
triggered when pre-specified conditions occur in the system. The specification of 
trigger values is crucial for the policy performance but has not been studied in 
depth. Here, we use robust optimization to optimize the trigger values. This paper 
shows that our proposed approach with robust optimization improves policy 
design in deeply uncertain and complex situations where very little information is 
available. 
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The role of system dynamics approaches in aquatic disease 
management: an application to sea lice control in Norway

Different methodologies have been used to model the epidemiology and 
economics of aquaculture diseases, including input-output models, benefit-cost 
analysis, linear programming, simple spreadsheet-based models, compartment 
models based on differential equations, and spatial models. Despite the 
advantages that each of these different models provide, there is a need to develop 
a more integrated approach to the epidemiology and economics of disease that 
better represents and captures existing feedback mechanisms, interventions to 
control aquatic disease, and the economic consequences of these interventions on 
producer behavior. System dynamics modeling approaches have utility in this 
context. While they have been used to model terrestrial animal diseases, their 
application in fisheries has been limited to questions of stock management. In this 
paper, we apply system dynamics modeling in the context of sea lice control in 
Norwegian farmed salmon. Separate models of sea lice and salmon growth 
evolution were designed and integrated to capture the feedbacks between them. 
Preliminary proof-of-concept simulations were run to highlight the benefits of the 
approach. 
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Dynamic Aging Population in Germany: A case study 
about demographic change 

Recent trends in demographic changes in Germany mainly because of rapid 
population ageing represented as increasing ratio of older population over total 
population, have become a major problem for the German government. They are 
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 worry if recent trends continues it would cause massive disturbance in Germany 
socio-economic system, starting from vast amount of pension fund government 
have to pay to immerse fall of countries GDP. Therefore, by using System 
Dynamics approach this paper offers systemic point of view on how population 
structure changed in Germany; it explain why fertility rate in Germany stays low 
and how economic indicators would trigger changes in population structure. 
Moreover, it also illustrates feedback effect from population age structure to 
economic indicators. The result shows that current trends will continue and will 
not dampen if there is no adequate policy intervention from government. Hence, 
this paper offers set of policy measures to stabilize increasing ratio of older 
population. By opening more immigration opportunity for productive age 
workers, increasing child incentives, increasing pension age, and promoting 
gender equality as a set of policy measures might exhibit a better result to 
stabilize the population age structure. This policy measures effect shows desirable 
result toward expected behavior. 
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Group Model Validation 

In this paper we report if and how validation is integrated in the different 
participatory approaches in System Dynamics. After this we present an analysis 
of 86 case studies to create a picture of how validation is conducted and reported 
in the field. We found that validation is hardly described as an integrated part of 
any participatory modeling approach. Furthermore, the process of validation and 
the end-result is rarely reported on in any case study. We propose a framework for 
group model validation that is aimed at balancing individual mental models, 
group mental models and real world logic and data. Based on the tension between 
these three factors we developed a preliminary approach to participatory structure 
validation. This procedure is focused on generating a productive amount of 
cognitive conflict in order to confront the structure of the model with all available 
information. The outcome is increased structure validity, documentation of 
limitations and increased understanding of the reasoning underlying the model's 
structure. 
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Model Behavior and the Strengths of Causal Loops:  
Mathematical Insights and a Practical Method 

Quantifying the strength of causal loops on a stock can help bring insights into the 
relationship between model structure and behavior. This paper uses mathematics 
to derive loop strengths in a number of generic small models using the 
relationship between the second and first derivative from the Pathway 
Participation Metric method. The loop strengths are plotted in a System Dynamics 
(SD) simulator together with the stocks to help explain behavior in the Limits to 
Growth, Predator-Prey, Diffusion and SIR models among others. Issues such as 
loop dominance, flow dominance and the change of polarity of higher order loops 
are used to explain behavior. In particular the identity of the causal loops in the 
Diffusion and SIR models are discussed and compared with previous work. 
Finally a numerical method for computing loop strengths and identifying 
dominant loops within an SD simulator is presented and applied to the Yeast 
Model. It is hoped that the paper will inspire others to use loop strengths in their 
analysis and understanding of SD models. 
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System Dynamics Modelling of Balanced Scorecard 

Today’s innovation economy, simple cause-effect relationships and linear 
thinking makes difficult to deal with the networked world. Today's business 
requires nonlinear and interactive activities that consider the entire system, not 
only the direct and visible factors. This paper shows how to use system dynamics 
approach in order to upgrade the BSC methodology in the strategic plan 
implementation. This approach allows managing strategic plan implementation 
including constraints caused by availability of resource and delay in cause-
consequence chain of strategic objectives. 

Benjamin Heslop 
ben.heslop@gmail.com 

 

Modelling Collaboration to optimise Innovation 

Innovation fuels economic growth through ‘creative destruction’ of stagnant 
companies, rewarding those willing to embrace change. Often requiring a 
combination of diverse knowledge, structural impediments prevent efficient 
transfer of knowledge between agents. Past policies of intellectual property 
protection lead to delays and mistrust while new approaches remain marginally 
effective. This paper is a first approach by the author to understand, evaluate and 
improve collaborative performance of agents such as companies and universities. 
It is shown that a holistic understanding of collaboration should inform market-
based policies that promote innovation. It has been found that a collaboration 
‘system’ consists of five parameters that can be traced back to fight/flight 
response circuitry of the human brain. When the model is examined for 1st order 
feedbacks, the emerging structure balances forces resisting change with those that 
reinforce it. The parameter ‘Identity’ is found to be critical in driving 
collaborative success, with the remaining four linked in a ring of 'self-stabilising' 
feedback. This interpretation of collaborative behaviour delivers a systemic and 
pragmatic understanding of innovation, replacing what had previously been 
aspirational and anecdotal. With it, the author constructs policy intended to grow 
economies by liberating their under-employed capacity. 
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Climate Change Actions in the Urban Context: A Tool for 
Decision Makers 

In the attempt to combat climate change and to foster sustainable development the 
local authorities play a crucial role. They are trying to bundle political actions to 
reduce their local greenhouse gas emissions (GHG). But the interactions and 
influences of such actions on the city system are rarely visible and have been 
hardly investigated as of today. This evokes the difficulty for local decision 
makers to define appropriate measures. This paper presents the prototypical 
implementation of a city tool dedicated to support the decision making process for 
local authorities. The focus is on the final energy consumption and GHG 
emissions emerging from the residential sector (space heating, electricity, 
domestic hot water), the transport sector and the tertiary sector (including energy 
demand on heating, air conditioning and electricity). As well integrated are 
mitigation measures influencing these sectors. The prototype helps to gain first 
insights in the long-term effects of the local climate action plans on city systems. 
It does not only analyze, but also sensitize the user for the process and the 
different factors evoking GHG emissions. Thus it will enhance closing the gap 
between academics and decision makers. The urban model has been developed 
exemplary on the “Region Mulhousienne”, France. 
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Communicating Complexity in Indonesia’s Electricity 
Economics and Market Development Using System 

Dynamics Based Game 

Fast growing electricity demand in Indonesia has threatened country’s economic 
development pace. However, government owned Electricity Company cannot 
cope with this growing demand. As a result they rely on Independent Power 
Producer (IPP) which harm government budget. In the mean time, government 
realizes this growing issue and tries to do something by building more power 
plants. On the other hand, their plan on building new coal and oil based power 
plant is meeting a lot of resistance from NGO and parliament. On top of it, 
government cannot afford continue funding electricity from IPP. The situation is 
increasingly become worse if government does nothing about the issue. 
Therefore, understanding and smooth communication is needed to provide 
solution for the issue. A system dynamics based game is built to foster 
communication between stakeholders, in order to help them visualize dynamics 
and feedback loop inside Indonesia’s electricity system. In the first development 
phase the game tested on group of students and showed good result on improving 
their understanding on current electricity issues. 
 
 

Gary B. Hirsch 
gbhirsch@comcast.net 

Creator of Learning Environments 

Jack B. Homer 
jhomer@comcast.net 

Homer Consulting 

Bobby Milstein 
bobby@hygeiadynamics.net 

Fannie E Rippel Foundation 

John Sterman 
jsterman@mit.edu 

MIT 

Christina Ingersol 
cking1@mit.edu 

MIT and Fannie E Rippel Foundation 

Leigh Scherrer 
lscherrer@rippelfoundation.org 

Fannie E Rippel Foundation  

Laura Landy 
llandy@rippelfoundation.org 

Fannie E Rippel Foundation 

Elliott S. Fisher 
elliott.s.fisher@dartmouth.edu 

Dartmouth Medical School 
 
 

ReThink Health Dynamics: Understanding and 
Influencing Local Health System Change 

Health system reform is a national priority in the U.S., but it is increasingly being 
pursued through a mosaic of local initiatives. More and more concerned leaders in 
cities, towns, and regions across the country are working within their local health 
systems to achieve better health, better care, lower cost, and greater equity. Such 
ambitious and widely dispersed ventures, however, are hard to plan, unwieldy to 
manage, and slow to spread. Further progress could occur if diverse stakeholders 
were better able to play out intervention scenarios, weigh trade-offs, set aside 
schemes that are unlikely to succeed, and enact strategies that promise the most 
robust results. Through the Rippel Foundation’s ReThink Health initiative, 
veteran leaders and creative methodologists are learning what it takes to spark and 
sustain system-wide improvements in different settings. Interactive simulation 
modeling and game-based learning support innovators by bringing greater 
structure, evidence, and creativity to the action planning process. In this paper we 
provide an overview of the ReThink Health Dynamics simulation model by 
providing a summary of its structure, intervention options, data sources, user 
interface, experiences in pilot sites, initial insights, evaluation plan, and 
possibilities for further development and diffusion. 
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Deceased Donor Potential for Organ Transplantation: A 
System Dynamics Framework 

Organ transplantation is a lifesaving procedure for many people. However, the 
lack of organs from deceased donors makes it unavailable for many additional 
people who need it. A commissioned study was undertaken to estimate deceased 
donor potential in the US. Organ procurement and transplantation take place in 
the context of a complex system of organizations and policies. This system can 
both constrain and enhance the realization of deceased donor potential. A system 
dynamics model is being developed to help identify how that system’s behavior 
affects the availability of deceased donor organs and how particular strategic 
policy options might increase the number available for transplantation. The 
structure and data sources for the model are described along with illustrative tests 
of those strategic options. 
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System Dynamics and Genetic Artificial Neural Network  
Models for the Monitoring and Early Warning of Urban 

Housing Market 

The problem of empty houses in Taiwan continues to concern the public. The 
Government currently conducts housing survey to detect the number of empty 
houses every year. But, no systematic analysis of the monitoring and early 
warning programme has been undertaken to improve the situation. This study 
formulated dynamics and genetic artificial Neural Network models for the 
monitoring and early warning system stimulating. Several strategy scenarios were 
conducted. The research findings showed that economic strategy has a more 
positive and profound impact than financial one; combined strategy often has a 
better policy assessment compared to a single strategy. The method developed in 
this study is a comprehensive and systematic approach to achieve the sound 
housing market in Taiwan. Keywords: System dynamics, Genetic artificial neural 
network, Monitoring and early warning, Urban housing market. 
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SDA:  System Dynamics Simulation of Inter Regional Risk
Management Using a Multi-Layered Model with Delays 

and Anticipation 

Even in inter regional risk management phenomena of retardation and adaptation 
play an important role in the interplay between different logical management 
levels. In this paper it is demonstrated that an System Dynamics (SD) approach 
may be very suitable for modeling and simulating such phenomena. In some 
situations, however, SD approaches and modeling tools may pose some 
unnecessary restrictions on the procedure. Hence, the authors recommend a 
pragmatic and flexible attitude towards the choice of approach and tools. 
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Understanding Social Determinants from the Ground Up

Social determinants of health explain significant variations in public health and 
represent potentially important leverage points for community mobilization and 
social action. Social determinant variables and their causal relationships can be 
highly subjective and context-specific, and thereby add to the overall dynamic 
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complexity of a system. Group model building (GMB) is one approach to 
understanding social determinants by including otherwise marginalized voices in 
the modeling process. GMB can potentially increase mobilization and social 
action, and lead to better models. How this claim happens is often unclear and 
confounded by the fact that GMB is itself a dynamically complex system. This 
paper presents a theory of GMB in the form of a system dynamics simulation 
model. Results illustrate the relative importance of modeler expertise, initial 
problem selection, and participation. Implications for future research and practice 
are discussed with specific attention to the design of community based group 
model building projects. 
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Designing Public Health Dissemination and Delivery 
Systems 

There is increasing recognition in public health that achieving population level 
impact from even the successful translation of basic research to effective 
interventions is inherently challenging. Only a small percentage of initial 
interventions ever get implemented and of those very few do so at scale. A 
number of efforts have sought to reduce the research-practice gap in public health. 
This paper adds a promising tool to this endeavor by introducing the use of 
system dynamics for the design of public health dissemination and delivery 
(D&D) systems. We do so through two case studies. The first shows the role that 
system dynamics played in assessing the relative impact of different designs for a 
D&D system, while the second shows how system dynamics was used to help 
develop a conceptual framework of factors influencing the performance of a D&D 
system. Together, both projects highlight the contributions that relatively simple 
models can make in dissemination science and practice through the design, 
testing, and evaluation of public health D&D systems. 
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Movie Model: an SD/ABM model of box-office 
performance 

The objective of this study is to explain the variance in box-office revenue 
between movies by developing a simulation model that forecasts expected 
revenue as a function of a dynamic diffusion structure, the movie’s intrinsic 
attributes, the movie’s release strategy, and the competitive environment the 
movie is released into. The research will develop a dynamic model of consumer 
adoption in the marketplace for movies. Movie producers, distributors, and 
exhibitors could use this model to guide their marketing and distribution decisions 
in order to optimize their revenue. Academics in the marketing and management 
sciences can use insights from this research to further advance marketing decision 
models in other industries. (working paper). 
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Agent-based modeling of College Drinking Behavior and 
mapping of feedback mechanism of alcohol reduction 

Alcohol use is prevalent among college students in the US and is the leading 
cause of many alcohol-related consequences such as injury, driving under 
influence, and sexual assault. The problem of college drinking involves complex 
individual, social, and cultural factors. By viewing college drinking as a complex 
system problem, this paper describes two components necessary for the full 
development of a simulation-based dynamic agent model for alcohol use in 
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college. The first component is a basic agent-based model that explores the 
dynamic of college drinking. The second component discusses the use of system 
dynamic modeling to explore the causal relationship between various 
personal/environmental factors and alcohol consumption. The paper also 
discusses important leverage points for intervention strategies, especially in the 
context of targeting both high-risk and low- to medium-risk drinkers in college. 
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Competition Between Firms – System Dynamics and Other 
Approaches 

The role of system dynamics in modelling economic systems has been under- 
appreciated. As well as the balancing feedback of the market mechanism, the 
occurrence of bubbles is widely seen as a reinforcing feedback phenomenon, but 
it is less widely understood that the tendency to exponential growth in successful 
modern economies is likely to represent a distinct type of reinforcing feedback. 
This paper presents a system dynamics model of an arms race between competing 
firms based on cost competition, which displays the property of reinforcing 
feedback: a price fall by one firm encourages the other to invest so as to reduce its 
unit costs and thence its price. The other firm then responds in kind. Under these 
circumstances, the unit cost and price of both firms show a steady decline that 
mimics the historic decline in real input required to make a given product, e.g. as 
measured by the number of labour hours. This depends on both firms being able 
to reduce its unit cost, but is robust to other changes. The ability to produce the 
same output with reduced real inputs is equivalent to generating a larger output 
from the same resources, and is one source of economic growth. 
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Linking Economic Modeling and System Dynamics: A 
Basic Model for Monetary Policy and Macroprudential 

Regulation 

The financial crisis shifted the focus of monetary policy. Whereas before the 
crisis the main goal of using monetary policy instruments was to keep the 
inflation rate low after the crisis policy makers put much emphasis on stabilizing 
the financial system. The economic literature has started to elaborate on the issue 
of macroprudential regulation only recently. Financial turbulences, by their very 
nature, constitute a complex dynamic phenomenon. Hence, an analysis employing 
tools of system dynamics should help to improve our understanding of the 
underlying feed-backs. In order to link economic reasoning and the systems 
approach a model of financial behavior developed by Stein is introduced and used 
to create building blocks for a basic dynamic simulation model. 
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Toward a Dynamic View on Client Dependence in IS 
Outsourcing Relationships: A Qualitative System 

Dynamics Approach 

When companies disregard to manage their dependence in exchange 
relationships, they leave themselves vulnerable to opportunistic behavior by their 
partner. However, organizational dependence is subject to various mechanisms 
that additionally turns it into a dynamic concept. The dynamic nature of 
dependence is an under-researched topic, though, especially when it comes to 
dependence in information systems outsourcing relationships. This paper draws 
on five client- supplier relationships in an outsourcing setting to explore the 
dynamic behavior of client dependence in detail. A causal loop diagram is 
developed to provide client companies insights into hazardous mechanisms at 
place when outsourcing the development and maintenance of their information 
systems to external parties. 
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“Small changes can cause big problems over time”: 
Insights from a Systems Thinking Intervention on 

Ecosystems with 4th graders 

System Dynamics education in K-12 has become an important mission within the 
community of System Dynamicists. This paper presents a scriptorium for 
conducting a four-hour systems thinking intervention on ecosystems for 4th 
graders. We used a three step approach: A general introduction to stocks and 
flows using the bathtub game serves as the basis for discussing the ongoing 
dynamics of global warming. A second application to an ecosystem is the classic 
predator-prey relationship. For discussing the kids’ learnings we do not only 
present immediate feedback but also the feedback gathered three months after. 
Finally, we reflect on insights from this intervention. 
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Revisiting the Dynamics of Collapse:  Globalization, 
Economic Growth & Rising Inequalities in the 19th 

century Ottoman Empire 

This paper adopts a systemic perspective to reexamine a topic that has already 
received considerable attention in economic history: Economic growth and rising 
inequalities of the 19th century. According to systems theory, internal structure is 
the main cause of dynamic behavior, and here it refers to economic and social 
organization. First we discuss economic growth theories and the “convergence” 
hypothesis of neoclassical economic theory and compare it to institutional theory, 
which employs an approach that is similar to system dynamics. The institutional 
theory of socioeconomic development is based on a principle of “circular and 
cumulative causation”. Accordingly, the play of forces in the market work 
towards increasing inequalities between regions and people. We then try to 
explain economic growth, dependence and emerging inequalities of the 19th 
Century Ottoman Empire from the perspective described in the first part. Trade, 
capital movements and migration will be examined as sources of regional and 
social inequality. Finally we compare experiences of Turkey and Egypt to 



Presentations 

 30th International Conference of the System Dynamics Society      July 22–26, 2012      St. Gallen, Switzerland 55 

emphasize the relationship between external forces and internal structure. We 
demonstrate that the mainsprings of growth and inequality should be sought in 
internal factors; in the land and the people, and in the system of social and 
economic organization. 
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Simulation Games as a Bridge towards System Dynamics 
Thinking 

Simulation games were accessible way to reach system dynamics (SD) vision, 
language and practical skills in cultural context of Russia. Since “Fishbanks Ltd.” 
and “Stratagem” were the early birds in Soviet high education system, SD was 
accepted, first, in games, and digested intellectually later. The second wave of 
simulation games in the middle of 70th gave a push to the development of SD, 
that was represented by the book “The Limits to Growth” and by lectures and 
educational activity of Prof. Dennis Meadows. In 1998 and in 2011 two original 
textbooks in Russian were published by V. Sidorenko and by D. Katalevsky 
respectively. Several SD simulation models and games were developed by M. 
Kryukov, D. Kavtaradze, V. Sidorenko, and D. Katalevsky. 
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How to Explore and Manage the Future? Formal Model 
Analysis for Complex Issues under Deep Uncertainty 

Formal Model Analysis (FMA) covers a group of methods and techniques to 
study structure-behaviour relations in best-estimate models. That is, FMA aims to 
identify the structural causes for the particular dynamics of a single best-estimate 
model. Under deep uncertainty, the notion of a best-estimate model is however 
troublesome. Then Exploratory Modelling and Analysis (EMA) can be used to 
handle deep uncertainty. Through EMA, an ensemble of models is created and 
analysed. This paper argues that FMA can strengthen EMA by assisting in 
generating plausible dynamics, exploring and analysing future worlds, identifying 
plausible policy levers and exploring and comparing various policy options under 
deep uncertainty. The generation of plausible dynamics is facilitated by 
deliberately changing model structures that have a large effect on the model 
behaviour. The other three ways of strengthening EMA rely on identifying the 
model structure that determines desired or non-desired model behaviours. We 
illustrate the combination of EMA and FMA using Ford’s Loop Deactivation 
Method to explore and analyse the behaviours generated by a generic model of 
the scarcity of minerals and metals. 
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Understanding Spatiotemporal Patterns of Hybrid-Electric 
Vehicle Adoption in the United States 

Over 2 million hybrid-electric vehicles have been sold in the United States since 
their introduction over a decade ago. Diffusion is not uniform: sales are clustered 
in particular regions such as the West Coast, around Washington DC and north 
into New York and New England. Several theories seek to explain spatial 
clustering in social networks, including demographic homophily, social contagion 
and regional differences in marketing exposure. Here we explore the extent to 
which each of these theories explains the observed clusters in adoption patterns. 
We develop a formal model of spatial technology diffusion capturing the flow of 
information among regions through people’s social networks. The model is 
applied to the case of the diffusion of the Toyota Prius hybrid-electric vehicle in 
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the United States. We discuss applications of the findings, including implications 
for the development of effective public policies for government agencies, 
effective marketing and distribution strategy for auto OEMs, and implications for 
the emerging market for electric vehicles and EV recharging infrastructure. 
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The Wizard of Oz & System Dynamics' Application to 
System Test 

Introducing System Dynamics(SD) to solve a complex problem is difficult in two 
ways: 1) modeling the problem behavior, and 2) selling this approach as a 
desirable alternative to past troubleshooting methods. Adding the new concept of 
SD to the problem-solving mix often results in resistance. The perception is that 
other solutions worked in the past and there isn't time to learn new methods. This 
classic Limited Growth Archetype is best managed by addressing the balancing 
loop factors that limit adoption of change. In other words, the change agent needs 
to identify opponents and change their minds. In this paper I suggest that there is 
another way: provide the concepts and lessons without recipients being aware. SD 
was introduced to a system test organization at a large corporation. The net result 
was the implementation of System Dynamic modeling behind the scenes so that 
test management and test leads used the results and had discussions with 
Engineering and Program Management without them being aware that those 
discussions were based on the SD problem-solving concept. This paper describes 
the approach that was used to introduce and apply SD tools to the system test 
process. 
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System Dynamics Models of Information Systems 
Investment Appraisal 

A number of papers have been published describing various System Dynamics 
(SD) models of the Information Systems Investment Appraisal Process from 
several academic and professional viewpoints. This paper builds on previous 
papers that provided a catalogue and classification of this work in order to 
highlight potential areas of research in this field of study and to identify system 
archetypes at different hierarchical levels and discover new ones. This paper 
builds on the earlier taxonomy by describing some significant models developed 
by the author and others. 
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Application of System Dynamics to Assess Mass Flows of 
Waste Electrical and Electronic Equipment (WEEE) 

The consumption and disposal of electrical and electronic equipment forms a 
dynamic system. This paper applies system dynamics methodology to assess mass 
flows of end-of-life equipment. In the paper, two modelling approaches to 
forecasting disposal of consumer dura-bles are discussed, namely the “delay 
model” approach and the “reverse diffusion model” ap-proach. Applying the same 
dataset on the disposal of cathode ray tube personal computer monitors in 
Switzerland to both the approaches, the estimates and forecasts of the models are 
compared against real system data. The comparison provides an opportunity to 
discuss further improvements to both modelling approaches. 
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“Strategy Dynamics of a Social Enterprise in India”  – 
Impacts of System Dynamics on conventional strategy 

formulation 

This paper presents a systems-based method for developing a strategic expansion 
plan for a leading social enterprise that delivers Internet-facilitated vocational 
training in rural India. A System Dynamics model was built to complement the 
main spreadsheet model prepared for the strategy exercise. The SD model 
provides a flexible testing environment that permits a clearer view of the dynamic 
elements of the business plan and enables the assumptions of a broader set of 
stakeholders to be incorporated. Most businesses rely on static spreadsheet 
modeling to design long-term strategies and action plans; this paper describes the 
importance of identifying, building and maintaining resources that generate 
revenue or social good, and effectively managing those resources that add costs. 
In particular, this paper focuses on the effect of delays in “progression pathways” 
(which are essential business processes to build service capacity) on the 
performance of the organization. 
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Model-based Decision Support for Future OEM Power-
train Portfolios: Academic Solutions for Practical 

Requirements 

Meeting 21st century’s challenges of climate change and scarcity of crude oil 
requires the transition to alternatively powered vehicles, such as electric vehicles. 
As a consequence, car manufacturers have to integrate these vehicles into their 
product portfolios. Decisions have to be made about, for instance, the power-train 
to be offered in specific vehicle models and their times of introduction. This is a 
complex decision making task, especially due to high uncertainties about the 
future development of the market demand for alternatively powered vehicles. We 
here discuss how the application of system dynamics and agent-based simulation 
can contribute to manage the transition to alternatively powered vehicles from a 
manufacturer’s perspective. To this end, we present practical requirements on a 
model-based decision support and a scientifically novel simulation approach to 
fulfill these requirements. The simulation approach was developed in cooperation 
between university and industry. It integrates a system dynamics model with an 
agent-based discrete choice model to simulate aggregated system behavior and 
individual consumer choices based on industrially proved data. We show that our 
novel approach meets users’ requirements and can offer multiple benefits for 
decision making in industry. We discuss how these benefits can be exploited in 
future. 
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Designing Perpetual Sustainability Improvement Programs 
for Built Infrastructures 

The impacts on energy generation and use on sustainability, increasing energy 
demand, and declining natural resources have made energy improvements a top 
priority for many organizations. But adequate financing for sustainability 
improvement projects for built infrastructures is not available. The Paid-From-
Savings approach can leverage savings to pay for energy improvements. Although 
well established and adopted by many organizations, an incomplete understanding 
of the dynamics of these revolving fund programs hinders their effective and 
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efficient use. In the current work the Harvard Green Campus Initiative and a 
Texas A&M University sustainability improvement programs were used to 
develop a dynamic model of a revolving sustainability fund. The validated model 
is used to test the effectiveness of three project planning strategies and two 
finance alternatives. Results indicate that with adequate funding it was most 
advantageous to proceed with all projects as quickly as possible and that with 
insufficient initial funding the best strategy depended upon the program 
objectives (e.g. earliest completion, largest fund, minimum negative fund 
balance). Contributions to sustainability and system dynamics modeling and 
future research opportunities are discussed. 
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Institutional political dynamics:  political cycles between 
the liberal and the conservative 

Although many system dynamicists point out the close relationship between 
institutional economics and system dynamic, the relationship between 
institutional political theory and system dynamics approach is not fully 
appreciated yet. We developed a system dynamics model to investigate theoretical 
propositions of institutional politics. Our system dynamics model showed how the 
endogenous mechanism can explain political changes as well as orders. Although 
the causal structure is simple, our model could show a complex behavior of 
political competition. Several simulation results imply that some unexpected 
changes in election and power competition may come from the endogenous 
systems rather than from exogenous shocks. 
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Using Casual Loop Diagrams & Systems Analysis to 
Explore Alternative Climate Change Adaptation Strategies 

in Seyhan River Basin 

Within a UN Joint Programme titled “Enhancing the Capacity of Turkey to Adapt 
to Climate Change” a systems approach workshop was carried out in Adana, 
Turkey with broad stakeholder participation. The participants applied systems 
thinking approach, causal loop diagramming methodology and systems analysis 
to examine the potential impacts of projected climatic changes on natural 
ecosystems and socio-economical systems, as well as to explore the alternative 
adaptation strategies to cope with the potential negative outcomes of the climatic 
change in Seyhan River Basin. This paper synthesizes the outcomes of this 
workshop, identifies major climate change impacts and clarifies the priority 
adaptation measures for managing climate change vulnerability in the Seyhan 
River Basin. Availability and quality of water, and their implications for the 
region are considered to be the major priority area by the workshop participants. 
Results suggest that there is need for adaptive measures with an integrated water 
management perspective considering: • Availability and supply of ground/surface 
water to maintain natural ecosystems, the goods and services they provide, 
agricultural productivity and food security; • Efficient use of water for 
agricultural, residential and industrial purposes; • Drought and flood management; 
• Capacity building among the regional stakeholders in terms of climate change 
impacts and adaptation measures. 
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Assessing understanding and learning about dynamic 
systems 

One of the main goals of system dynamics models is to improve decision making 
in dynamic systems. This paper addresses the question of how we can measure 
what people understand about dynamic systems and what benefit people get from 
exposure to system dynamics models. For this purpose, we use existing literature 
about assessing understanding and learning in system dynamics to reflect on 
outstanding research questions in this area. Learning about dynamic systems 
requires restructuring of existing knowledge into new knowledge as well as re-use 
of such new knowledge over time and in different contexts. Existing approaches 
in system dynamics use elements of dynamic systems to represent knowledge. 
They thus provide a benchmark for expert knowledge and give indications about 
the gap between novices and experts. However, they do not provide a theory for 
further investigating how this gap can be closed. In a second part, we therefore 
analyze the learning sciences literature for elements that can be useful for the 
development of a theory about the acquisition, retention, and transfer of 
knowledge about dynamic systems. We describe first elements of such theory and 
illustrate how they can help in the design and assessment of dynamic decision 
making interventions. 
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Prostitution and Human Trafficking: A model-based 
exploration and policy analysis 

This paper deals with prostitution-related human trafficking. After a brief 
introduction into the problem of prostitution-related human trafficking, this study 
focuses on the Dutch policy debate. A first dynamic simulation model is 
presented based on the problem situation in the Netherlands intended to explore 
the field and give more understanding about the effects of proposed policies. 
Using this simulation model a short policy analysis is carried out uncovering the 
dynamics of the system leading to some preliminary conclusions. Finally it is 
argued that deep uncertainties exist in this problem field and this is just the first 
model from various plausible models that are currently developed. An in-depth 
exploration of the uncertainties related to many of the parameters, functions and 
structural assumptions will be performed using Exploratory System Dynamics 
Modeling and Analysis. 
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Criterial Approach to Verification at Cognitive Mapping of 
Ill-Structured Situation Dynamics 

Increasingly popular cognitive mapping of complex and ill-structured situations 
dynamics carries risks for validity of end results both because of cognitive 
complexity of situations and features of modern cognitive map languages. To 
cope with typical human-induced formalization risks, verification of cognitive 
maps is proposed, based on the open system of more or less local expert criteria 
of absence of risks and direct errors in the map. Comparison of processes of 
model construction in system dynamics and cognitive mapping as well as analysis 
of processes of model understanding and mastering show that human-induced risk 
problems in system dynamics and cognitive mapping have much in common. 
Presented types of risks and criteria for their detection during verification of 
cognitive maps refer to early stages of modeling, when translating primary 
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representations to a formal language has not passed into the phase of quantitative 
parameters definition, be it objective data or expert estimations. Similarity of 
early stages of modeling either with signed cognitive maps or causal loop 
diagrams as the intermediate language gives hope for integration of ideas 
improving end results validity and cross-fertilization between system dynamics 
and cognitive mapping, with the first steps seen today. 
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Reducing the Climate Impact of Transport – Technologies 
and Policies for Road Transport 

Assessing impacts of policies and strategies to reduce CO2 emissions from road 
transport requires an integrated modeling approach. System Dynamics suits 
perfectly as methodology to simulate the dynamics determined by feedbacks 
between transport, energy, economic and environmental systems. The ASTRA 
model incorporates these capabilities. The paper at hand describes the structure 
and the dynamics of the ASTRA model and zooms into the vehicle fleet model. 
The dynamics considered in the technological diffusion model is explained in 
detail. Finally, the paper presents a set of different scenarios which should create 
a common understanding on the complexity of the transport and energy system 
and the potential contribution of policies and technologies to reduce the carbon 
footprint of car transport. 
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Transdisciplinary Learning in Rural India: Reflections and 
Considerations from an Intensive Two-Week Course 

The potential for using system dynamics to address and design solutions for social 
problems has been established. However few opportunities are available for social 
work, public health, and engineering students to apply systems dynamics methods 
in real-world settings working in transdisciplinary teams. This poster describes a 
transdisciplinary two-week intensive course in rural India applying system 
dynamics to better understand watersheds and dryland villages. The poster 
highlights the course structure and team teaching approach; advantages and 
challenges to the intensive course format and trandisciplinary teaching and 
learning; lessons learned that can be applied to future intensive courses and 
semester long courses to accelerate and enhance student learning. 
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System-Based Feedback Analysis of E-Mobility Diffusion 
in China 

In the passenger car sector purchasing decisions are driven by economic factors 
and acceptance. Based on cost analysis, the factors which can be dedicated to 
different technologies are fuel costs and purchase price. The decision to buy a 
new car is always accompanied by a cost comparison of each alternative. This 
leads to a compilation of costs for each technology in terms of negative utility. 
The decision process is solved by a Logit-Model. The realization within a system 
dynamics model allows the modeling of feedback loops. As opposed to earlier 
studies on future car market in which the availability of key raw materials for 
alternative drives was not taken into account the model presented in this paper 
gives an example on how to simulate feedback effects from raw material markets 
on the diffusion of emerging technologies. For this purpose, taking cobalt as an 
example, the effect of increasing battery production on raw material demand and 
pricing is analyzed including the feedback of higher battery prices on the 
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development of electro mobility. This is realized by simulating two scenarios with 
and without the raw material feedback loop and a subsequent comparison of the 
results. 
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A Systems Perspective of Cycling and Bike-sharing 
Systems in Urban Mobility 

Urban mobility is a prevalent problem in many cities around the world. Cycling 
offers a fast and cheap transportation option for short-distance trips, with smaller 
carbon and physical footprint than driving a car. Cycling can also encourage a 
modal shift from private car to public transport by providing efficient last mile 
connections. This has led to a renewed interest to promote cycling in cities, 
manifesting in a growing number of bike-sharing projects with larger bicycle 
fleets. However, the economic sustainability of these bike-sharing systems has not 
been demonstrated. Moreover, city governments may invest resources in bike-
sharing projects at the expense of developing policies or infrastructure to improve 
cycling safety and convenience. We take a systems perspective to study how bike-
sharing and other policies can influence cycling as a transport mode in the urban 
mobility problem. We observe that while bike-sharing projects may increase 
cycling level and generate public demand for better cycling infrastructure in the 
short run, loss-making bike-sharing projects can discourage the infrastructure 
investments over the long-run, thereby hampering cycle adoption. Public funds 
should not be invested in bike-sharing programs at the cost of cycling 
infrastructure. Instead, governments should facilitate economically viable bike-
sharing systems by the private sector through adoption of appropriate policies. 
Investments in cycling infrastructure should come first. 
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System Dynamics and Innovation: A complex problem 
with multiple levels of analysis 

System Dynamicists employ two principles to modeling different problems: 
feedback processes and stock and flows. Innovation processes can be observed 
and modeled at diverse level of analysis: industry, product, organization and 
processes. Each of these levels implies observing innovation problems with 
different theoretical lenses although they are strongly interrelated. The paper 
presents a review of the approaches followed by diverse practitioners on the use 
of System Dynamics in innovation. The initial evaluation of the literature 
suggests that system dynamicists have not followed system hierarchical principles 
to model innovation processes. Consequently, the results from one level, e.g. 
innovation processes, cannot be directly translated into the level above, e.g. 
industry dynamics. Future directions for research are suggested. 
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Modeling Start-ups using System Dynamics: Towards a 
generic model 

In system dynamics, different scholars have proposed templates to analyze similar 
problems, e.g. Peter Senge’s archetypes. However, there are not generic system 
dynamics models of businesses. This paper attempts to develop a generic model 
for managing start-ups based on two common businesses, internet services and 
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management consultants, with the aim to provide a template for entrepreneurs to 
start developing a system dynamics model of their own firms. The different 
experiments with the generic model suggest that long term management of key 
staff and cost optimizing are the right strategies to overcome the high rate of 
failure during the first 5 years of operation of start-ups. 
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Exploratory system dynamics: a directed search for limits 
to global water use 

Rockström et al. (2009) introduced the concept of a safe operating space for 
humanity that will not push the planet out of the ‘Holocene state’. Establishing 
the limits of this operating space is ongoing for various earth bound systems. 
Estimates of these limits are plagued by uncertainty. In case of the limits to the 
world water system, these uncertainties arise out of conflicting models, regional 
variations, limitation of expansion of water use through financial and institutional 
capacity, uncertainty about the realization and efficiency of trans-boundary water 
transfers, and interdependency between the water system and other earth systems. 
This paper aims at investigating the limits to global freshwater use. To this end, 
the behavior of a System Dynamic model of the world water balance is explored 
across a wide variety of uncertainties. Active non-linear testing is used to identify 
the best case and worst case for water stress and world population. We find 
counter intuitive results related to the occurrence of maximum water stress, 
conclude that global limits can be investigated with a spatially aggregated model 
and are strengthened in our hypotheses that exploratory modeling adds to the 
understanding of complex and uncertain issues in a way that predictive 
approaches cannot. 
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A System Dynamics Model-Based Exploratory Analysis of 
Salt Water Intrusion in Coastal Aquifers 

Coastal communities dependent upon groundwater resources for drinking water 
and irrigation are vulnerable to salinization of the groundwater reserve. The 
increasing uncertainty associated with changing climatic conditions, population 
and economic development, and technological advances poses significant 
challenges for freshwater management. The research reported in this paper offers 
an approach for investigating and addressing the challenges to freshwater 
management using innovative exploratory modeling techniques. We present a 
generic system dynamics model of a low lying coastal region that depends on its 
groundwater resources. This systems model covers population, agriculture, 
industry, and the groundwater reserve. The system model in turn is coupled to a 
powerful scenario generator, which is capable of producing a comprehensive 
range of plausible future scenarios. Each scenario describes a unique future 
pathway of the evolution of population, the economy, agricultural and water 
purification technologies. We explore the behavior of the systems model across a 
wide range of scenarios and analyze the implications of these scenarios for 
freshwater management in the coastal region. In particular, the results are 
summarized in a decision tree that provides insights into the expected outcomes 
given the various uncertainties, thus supporting the development of effective 
policies for managing the coastal aquifer. 
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Collaborative Decision Making in a Simulated Stability 
Operations Exercise: A Prototype Decision Support Tool 

We report the results of a collaborative decision making exercise using a 
simulated stability operations task. The exercise allowed Canadian Forces 
personnel to experience first-hand the benefits and challenges of taking an 
integrative decision making approach (i.e., with information and resource sharing) 
compared to a stovepipe approach (no communication and partial view of the 
whole system). While teams generally achieved greater mission success in the 
integrated condition, they could only partially cope with the complexity of such 
an endeavor. A training session on systems thinking and collaborative design 
generally improved integrated planning effectiveness. We designed a decision 
support tool capable of suggesting an effective integrated course of action based 
on qualitative information about system structure and effects. The tool essentially 
relies on an innovative 'action-oriented' cross-impact matrix and decision matrix 
that jointly allow deriving a viable resource allocation given a range of 
intervention options. The prototype tool aims to be simple and generic for use in 
real-life applications. The system's inputs are based on simple user judgements 
(i.e., mental models). We show that the tool provides solutions superior to most 
human teams. Future research will test the generalization of the approach and 
assess human ability to refine the tools' solutions. 
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The cause of growing foreign-trained nurse concentration 
and its impact 

Working with a group from Singapore’s Ministry of Health we were presented 
with the dilemma of an ever increasing fraction of foreign nurses despite efforts to 
increase domestic nurse training capacity. To understand why this might occur we 
developed a model embodying the hypotheses put forward by the group. The 
resulting model shows how drifting goals and a focus on rates instead of levels 
can lead to the observed behavior. We find that as foreign nurse hiring increases, 
the pressure to educate domestic nurses decreases. Thus, as the burden to reduce a 
nurse shortage gradually shifts to an external supply of trained nurses, longer term 
domestic training capacity dissipates. Establishing a fixed desired fraction of 
foreign nurses keeps the focus on maintaining domestic training capacity. In 
addition, with an enrollment that is based on the stock values of students and 
domestic nurses, average residence time of domestic nurses, and delays in 
training, the system demonstrates greater stability. 
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Should Korea’s Barn Swallows Be on the Red List of 
Threatened Species?: Population Dynamics Combined with 

Ecological Changes 

The barn swallow (Hirundorustica) is the most wide spread species of swallows in 
the world. It is even evaluated as a “Least Concern (LC)” on the IUCN 
(International Union for Conservation of Nature) Red List. Unlike the global 
trends, nonetheless, Korea has lost ninety-nine percent of its population over the 
last two decades. Nowadays Korea’s barn swallow is near endangered and 
threatened with extinction. Applying system dynamics tools, this study hopes to 
divulge why these dramatic changes in the barn swallow population have 
occurred in Korea. Specifically, it explores structural characteristics of the barn 
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 swallow population changes and attempts to develop alternative policy guidelines. 
Following the introductory explanation, Chapter II explains the behavioral 
patterns of the barn swallow, focusing on feeding and breeding. In order to survey 
the historical trends of the barn swallow population, it analyzes major ecological 
changes in Korea, covering mostly unfavorable habitats of the barn swallow. In 
Chapter III, top priority is given to devising systems thinking models of the 
homing instinct, and clarifying major impact factors. Next, Chapter IV presents 
simulated findings derived from stock-flow modeling works. Here, policy options 
are tested with the prototype models and their derivatives. Finally, a series of 
policy alternatives are proposed in the conclusion. 
 

Armin Leopold 
armin.leopold@unibw.de 

University of Federal Armed Forces 

Bo Hu 
bo.hu@unibw.de 

Universität der Bundeswehr München 

Klaus Arto 
klaus.arto@gmx.de 

Universität der Bundeswehr München 

Irina Dolgopolova 
irina.dolgopolova@gmail.com 

Baikal National University of Economic 
 

Germany's Electricity Industry in 2025: Evaluation of 
Portfolio Concepts 

Combining System Dynamics model simulation and data analysis long-term 
development of electricity industry can be observed and anticipated regarding its 
reliability and total production cost under different assumed scenarios. In 
particular, different portfolio concepts to mitigate GHG emissions and to reduce 
fossil resource consumption are evaluated based on our highly aggregated 
electricity production and consumption model. Generally speaking, this 
innovative System Dynamics approach has not been widely used as a tool for 
optimizing asset structure of an energy portfolio yet. Nevertheless we favor a 
renewable load management concept which aims at the reshaping of load profile 
to fit the renewable electricity production output profile. In this context accurate 
forecasts of both load and production profiles are prerequisite for a well 
functioning load management. In the case of Germany our preliminary results 
show that a renewable load management concept may reduce the total production 
cost up to 2.7 B€/year or 4.80 €/MWh in 2025 while improving mitigation of 
GHG emissions from 31.2% to 34.7% (compared to 1990). 
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Linking Innovation and Service Productivity - An analysis 
of interactive effects in knowledge-intensive business 

services 

The productivity of services has recently become the subject of intensive 
research. While most contributions here have focused on developing 
measurement concepts, so far little is known about the dynamics of productivity 
in service companies. Because productivity tends to increase if the service 
delivery process is enhanced and improved, there seems to be a link between 
incremental service innovations and the productivity of services. Therefore, this 
article analyzes the interaction of innovations and productivity over time in 
knowledge-intensive business services (kibs). A simple system dynamics model 
was constructed to examine these dynamics and interactions over the life cycle of 
an exemplary knowledge-intensive business service offer. First the system 
structure is developed using literature analysis. Second, several simulation runs 
and experiments are conducted, to obtain a deeper understanding of the 
interactions of service innovations and productivity. The paper closes with 
findings and conclusions. 
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Hybrid Models in Developing System Thinking 

Hybrid models, consisting of the interacting continuous and discrete processes, 
form an emerging field in science and engineering. Such models, combining 
stock-flow and state-diagram representations, should serve a part of the system 
education curriculum. The present paper reports an experiment in which 
undergraduate students were asked to choose between a hybrid and a continuous 
solution for a number of predefined problems. Results of the experiment show 
that the hybrid approach is more preferred by students with relatively low ability 
of dynamic thinking. We discuss the meaning of the results in terms of analyzing 
and improving mental models, and also discuss several contexts in which the 
hybrid approach enriches system thinking. 
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Leveraging Supply Chain Relationships – A System 
Dynamics Perspective 

Good inter-business relationships is the key to achieving supply chain objectives 
such as maximising customer value and reducing transaction costs, thus 
maximising profits. This study investigates existing theory in supply chain 
relationship improvement. By integrating factors that contribute to supply chain 
coordination using systems theory and methodology, potential long-term 
leverages are proposed, along with the mapping of patterns of improvement over 
time. Such leverages provide insight for devising supply chain relationship 
strategies in an efficient manner, instead of tackling improvement initiatives on a 
multitude of factors in isolation, as commonly featured in supply chain literature. 
The proposed dynamics are validated by business practitioners, whose comments 
and opinions are further analysed to compare and contrast with the theoretical 
implications. Key findings suggest that information is a top priority success factor 
in supply chain relationships, facilitated by appropriate implementation of 
information technology. However, such leverage has different impact on 
performance, trust, and commitment among business partners at different stages 
of collaboration. 
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A Supply Chain Paradox 

Supply chain collaboration is the key to success in business. A major challenge in 
such collaborations is the dilemma between locally optimized quick solutions and 
the more systemic, long-term but ‘slow-acting’ approaches. Such dilemma in 
business collaborations has been contemplated in supply chain management 
research, illustrating their respective benefits and disadvantages. In light of the 
findings from literature, this study investigates the dynamics of this dilemma 
using an integrated perspective, utilizing both theories and case studies in supply 
chain relationships and collaborations. The archetypical dynamics and behavior of 
relationships over time are modeled, proposing an ever-evolving framework of 
supply chain collaborations. Along with the model, a prototype of a supply chain 
collaboration simulation model is also presented, as a customizable environment 
for policy testing and demonstration of different supply chain collaboration 
approaches. This model may also be used for training purposes as Microworlds. 
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Societal Aging in the Netherlands: Exploratory System 
Dynamics Modeling and Analysis 

Mismanagement of societal aging is an important threat to health care systems, 
social security systems, and the economy of many nations. A System Dynamics 
simulation model related to societal aging in the Netherlands and its implications 
for the Dutch welfare system is used here as a scenario generator for Exploratory 
System Dynamics Modeling and Analysis - a System Dynamics-based approach 
for exploring and analysing deeply uncertain dynamically complex issues and 
testing policy robustness many plausible futures. Key concerns derived from this 
exploratory research are (i) the existence of plausible futures with severe labour 
scarcity, especially in health care, (ii) unsustainable evolutions of health care 
costs, and (iii) insufficient labour productivity, especially in health care. Our 
analysis shows that labour productivity may be cause of and cure for many of the 
undesirable evolutions. We conclude that (i) sufficient increases in labour 
productivity in health care as well as labour productivity in general without 
pinching the necessary workers in care are needed, and (ii) sufficiently raising the 
retirement age only helps if both the willingness to work longer and the 
willingness to keep older employees increase. These conclusions are derived from
systematic data analysis which is fully documented in the appendix. 
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The Dynamics of a Judicial Service Supply Chain: A case 
study 

In this paper we explore behavioral issues, coupled with temporary capacity 
imbalances that could influence the characteristics that a service supply chain may 
assume in the long run. We look at a service chain in which processing times by 
human agents are endogenously determined by what constitutes an acceptable and 
credible backlog, but implicit incentives, particularly within a formal hierarchy, 
may also impinge upon throughput rates at certain stages of the supply chain 
when agents are trying not to overwhelm downstream stations with excess work. 
We explore these issues in the context of a managerial intervention in a judicial 
service supply chain. Using data from a detailed case study we develop a 
preliminary model and discuss some results. 
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Using System Dynamics for Uncertainty Analysis and 
Integrated Risk Assessment in Geothermal Energy 

Development 

We present a system dynamics model called ‘GT-Mod’ for assessing the 
development and management of geothermal energy production. The model 
simulates the entire geothermal energy cycle by representing the major 
components as a set of connected sub-systems that include the power plant, the 
injection well, the geologic reservoir, the production well, the surface feeder and 
distribution pipes, the pumps, and the economics. GT-Mod uses a Latin 
Hypercube Monte-Carlo approach to propagate uncertainties in various input 
parameters to calculate the systems’ thermal and power performance over the 
lifetime of the project and to assemble a probability distribution of the levelized 
cost of electricity (LCOE) that is used to estimate the integrated risk as a function 
of input uncertainty. Integrated risk is the summation of the product of 
consequence and probability over all probabilities and represents a comprehensive 



Presentations 

 30th International Conference of the System Dynamics Society      July 22–26, 2012      St. Gallen, Switzerland 67 

metric for benefit analysis that includes the full range of uncertainties in a 
particular problem. GT-Mod is also used to bound viable solution spaces and to 
identify areas of uncertainty that have the greatest influence on risk. An example 
based on a hypothetical but realistic geothermal site is presented that 
demonstrates the models application and highlights the suitability of the system 
dynamics approach. 
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The Dynamics of Ambidextrous Decision Making 

Managerial ambidexterity has become an important concept in recent research. 
However, prior studies fail to provide conclusive theoretical insights on how 
managers’ individual abilities and preferences interact with organizational-level 
rules and restrictions to develop firm-level ambidexterity and secure superior 
long-term performance. Based on system dynamics modeling, we simulate this 
interaction and the underlying feedback processes under different environmental 
conditions. The simulation experiments suggest that managerial ambidexterity 
may only lead to firm-level ambidexterity under moderate environmental 
conditions. Counter-intuitively, we provide insights that, for stable (or dynamic) 
environments, an individual’s inclination biased towards exploration (or 
exploitation) may be more beneficial for firm-level ambidexterity and long-term 
performance. 
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Modeling Aviation Security Processes: Dynamics of the 
Introduction of New Technology in a Complex Socio-

technical System 

We model the introduction of new technology in a complex socio-technical 
system in aviation security processes. The objectives of the study reported here 
are to (1) examine the system impacts of the introduction of the new technology 
on the operational baseline of aviation security and (2) identify levers that may 
help maximize system performance when new technology is deployed. 
Understanding the underlying characteristics of system behavior is vital to 
designing procedural enhancements for new technology deployment. Although 
the study was conducted by examining a specific type of technology, the findings 
and recommendations can be applied to the introduction of new technology or 
procedural implementation in general. 
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Energy Security Dynamics 

As part of a process to model the emergence of strategic movements among 
actors, we investigate the interplay between nation state instability and energy 
security. We hypothesize that state instability leads to changes in energy 
production capacity utilization and to energy price volatility further fueling 
instability. We model the production, transport, and use of energy in an 
archetypical country setting focusing on oil and its derivatives. Additionally, we 
consider the effect that energy use and revenue goals have on utilization. 
Although the model is highly aggregate and stylized, we use publicly available 
data to populate model parameters and to characterize functional relationships 
between variables of interest. 
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An Action-Perception Theory of Trust and Confidence in 
Government 

An action-perception theory of trust and confidence in government is presented. 
In this theory, building on prior work on the dynamics of trust and confidence in 
government (Martinez-Moyano, Samsa, Baldwin, Willke and Moore 2007; 
Martinez-Moyano and Samsa 2008), we explore dynamic drivers of trust and 
confidence in government by focusing on how judgments about the state of the 
system and decisions derived from these create, shape, and iteratively reshape the 
perceptions of multiple agents in the system leading to modifications in 
expectation levels and, ultimately, changes trust and confidence. Additionally, we 
explore the implications of such a model in the context of system resilience. 
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A System Dynamics Bioeconomic Model for Ecologically 
Sustainable Economic Development in Coastal Ecosystems

Development of methodological tools of coupling human and natural systems is 
the main challenge of the emerging field of sustainability science. The current 
paper proposes a System Dynamics Bioeconomic Model (SDBM) of coupling 
urban and coastal systems under the environmental objectives imposed by the 
Water Framework Directive. We developed a SDBM that connects the pollutant 
loads produced by urban systems’ socioeconomic activities with biological 
quality elements reflecting the ecological condition of coastal ecosystems. This 
model enables quantitatively coupling of anthropogenic stressors (produced by 
the urban system) to the abundance of macrophytes (biological indicator of 
coastal system). Our case study focuses on the receiving waters of Athens 
Metropolitan area which is a typical example of a Mediterranean coastal city with 
high population density. This framework can inspire the development of other 
methodologies applicable to other types of ecosystems with different sources of 
pollution. 
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How Do “Short Sharp Shock” Punishments Affect the 
Prison Population? A System Dynamics Study of the 

London Riot Sentences. 

UK prisons have been overcrowded for over 15 years, and the prison population 
continues to rise at a faster rate than prison capacity. The rising prison population 
has been attributed to harsher sentencing rather than a real increase in crime. Yet 
calls for “short sharp shocks” for offender groups, continue to be made without 
reference to prison capacity. The London rioters are one of these offender groups 
and are used here as a case study. Though the numbers of rioters facing prison are 
a small fraction of the prison population we are interested in how the punishment 
of the rioter’s will affect the prison system as a whole. We analyse the pathways 
of the rioters using a system dynamics model designed to provide a dynamic 
hypothesis for the growth of the UK prison population. The paper considers non-
linear dynamic feedbacks related to the certainty and severity of punishment, and 
the problems of rehabilitation implementation caused by capacity constraints. 
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Design of the System Dynamics Longitudinal Analysis 
System: Quantifying the Hidden Trajectories of System 

Dynamics Models 

The purpose of this document is to demonstrate a new set of algorithms which 
utilize dynamic programming techniques to solve two typical longitudinal 
statistics for aggregate population models. The paper first discussed some 
significant values of longitudinal statistics for system dynamic model calibrations 
and individual history-targeted interventions. It also addressed the current 
limitations of people who are facing difficulties in order to access the underlying 
dynamics of individual health patterns within populations. A detailed example of 
how to quantify the hidden trajectories for a basic SIR (non-linear) model has 
been demonstrated in this paper. The future work may involve in developing more 
algorithms to identify the trajectory statistics and implement one or more GUI-
based software systems to permit application of algorithms. 
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Assessment of Technical Manpower Requirements in 
Agriculture Sector in India 

The aim of this paper is to develop an integrated demand-supply model to forecast 
the requirements of technical manpower in the Indian agriculture sector. 
Technical manpower has played an important role in achieving self sufficiency in 
food grain production in India. At the current levels of operations itself, there is 
shortage of technical manpower at various levels of the agriculture sector. 
Drawing on system dynamics methodology, a causal model is initially developed 
which is subsequently transformed to a dynamic simulation model that captures 
the dynamics of manpower demand-supply interactions. The simulation results 
show technical manpower shortages in agriculture sector in India. A policy of 50 
percent increase in the intake capacity of the technical institutions is proposed 
which is thereafter evaluated with anticipated sectoral growth rates of 3 per cent 
and 4 per cent respectively. The policy was found to alleviate the shortage of 
technical manpower substantially for both the scenarios. However, the policy 
makers need to make further interventions in balancing the technical manpower 
supply and demand in the long run. 
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Participatory policy modelling for operational policy 
stream: the stakeholders and public administration 

perspective 

An introduction of the participatory element into the existing policy making 
scheme challenges the whole policy making practice, since unmanageable stakes 
have a risk to mask the proper distribution of interests and hide needs wider of the 
society . The particular interest of this research is to describe participatory 
modeling procedures and construct the model by means of system dynamics that 
capacitate an input of policy stakeholders via a rational balance of interest 
expression in policy making and policy administration streams. The primary 
intention is to use these modeling techniques for the description of participatory 
procedures and apply them to governance of wider public policy issues. The 
model primarily is targeted to introduce such mechanisms to the policy making 
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process that enable control of the completeness of the stake representation and to 
balance the stake representation. Equally the model has to protect policy makers 
from narrow interest advocacy against the public interest. 
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Shaping the Future of System Dynamics: Challenges and 
Opportunities 

This session will examine the progress of the field, asking questions about where 
we should be going next and how we should get there. The session will begin 
with a Socratic dialogue aimed at giving some thoughts about how to expand the 
field beyond its current position and how to draw more attention to its powerful 
ideas. This will be followed by contributions from a range of people drawn from 
across the system dynamics community. They will speak about their personal 
experiences on: what drew them into the field; what they see as its strengths and 
weaknesses; what they feel needs to be done to advance the discipline of system 
dynamics. A chaired discussion amongst all participants will then open up to 
include the audience. The session is designed as an opportunity for all conference 
attendees to consider our field and to contribute their thoughts and opinions on 
how its future might be shaped. 
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Keio University 
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System Dynamics Analysis on a Management of Airline-
Airport Coexistence with a Load Factor Guarantee 

We discussed a management of Airline-Airport coexistence for a sustainable air 
transport system. Governments provide various financial supports for unprofitable 
regional airways when the airways are essential for local life and economy but 
providing inefficient subsidies are often criticized worldwide. This paper aims to 
examine the validity of Load Factor Guarantee (LFG) scheme in which an airline 
and an airport mutually agree with the load factor of a flight and the airport would 
compensate for the discrepancy between the actual and the agreed load factor. We 
analyzed the LFG management using the data of Noto Airport and All Nippon 
Airways (ANA) from 2005 to 2011. Examining several scenarios with System 
Dynamics, we found that LFG would be effective to maintain regional airways 
when combined with appropriate level of subsidy. The results illustrated that only 
having annual negotiation on a target load factor cannot balance the benefits 
between an airline and an airport and thus does not sustain the mutualism. Integral 
management of LFG and monthly demand adjustment is the key to success for the 
airline-airport coexistence. The SD model can be applicable to airways worldwide 
and contribute to better design and management of a regional air transport system.
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Speeding Up Energy Transitions: Gaming Towards 
Sustainability in The Dutch Built Environment 

The paper explores the relevance and use of games for speeding up the energy 
transition in the Dutch built environment. Since the transition of the Dutch energy 
system with the current policies is much slower than required given the urgency 
of the foreseeable problems and the substantive system delays. There seems to be 
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a need for experimentation with innovative policy instruments, governance 
mechanisms, and systemic conditions. This paper includes applied emphases upon 
two topics as well as illustrations of the usefulness of games as tools for getting a 
grip on the energy transition. In this context, a conceptual model has been 
developed to illustrate the possible causes of the aforementioned slow transition 
in the built environment. Furthermore, we discuss the potential roles of games for 
managing the transition in the built environment and illustrate with an interactive 
experimental game developed for hypothesis testing and learning purposes. 
Finally, based on the results of the game we explore the possibilities for future 
research. 
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Interpreting unfolding paths of privatisation in the steel 
industry. 

The paper addresses the pattern of change in state intervention in steel industry 
and the unfolding path of privatisation in steel production. The dynamics and the 
determinants of privatisation have been extensively analysed. Political, 
institutional and economic factors have been investigated as precursors, or 
impediments, to privatisation. The research has often been vacillating between an 
emphasis on context-specific elements and a the investigation of pressures 
operating at global level. Indeed, untangling context-specific and global forces in 
explaining observed empirical paths of privatisation has usually put researchers 
on to two distinct avenues: cross-sectional statistical analysis, which is often poor 
of longitudinal breadth, or in-deep narratives, which is often hardly to rigorously 
reconnect to observed empirical paths and to generalise to different specific 
contexts. In the paper, to both maintain longitudinally-oriented and empirically-
guided explanations, we propose a third avenue. We use computer simulation to 
interpret longitudinal dynamics of state ownership. By using this approach, we 
generate a number of hypotheses concerning the relationship, and the interaction, 
between global political pressures and context-specific forces in shaping observed 
path of privatisation in the steel industry. 
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Modelling the Nigeria’s Electric Power System to Evaluate 
its Long-Term Performance 

The study presents a System Dynamic model of the Nigeria electric power 
system. The model was developed with a view to using it to evaluate the long-
term performance of the system. Both primary and secondary sources were 
employed to collect the system’s baseline information. Results from this formed 
input to develop a four-sector-model in Vensim software for the long-term 
evaluation of the NEPS. Leverage points in the model were identified from the 
validated model using data from 2005 to 2009 in the Base Run. The system 
behaviour, based on two other scenarios (Scenario 1 representing improved basic 
level of consumption and Scenario 2 representing industrialization target), was 
then evaluated on a timeframe of 50 years starting from 2009. The study 
concluded that Compounded Annual Growth Rate (CAGR) and Economic 
Growth Rate (EGR) were the most critical policy leverage intervention points for 
NEPS improvement within the next 50 years. 
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A System Dynamics Investigation of Employment and 
Production in the Fars Province Agricultural Sector 

This research analyzes agricultural employment and production in Fars Province 
while rural areas are taken into consideration. The researcher will face with some 
employment problems in rural areas as a separate problem from static viewpoint. 
On one hand, employment in rural areas may relate to labour supply and demand 
and on the other hand to the social challenges such as population growth rate and 
emigration in a systematic model. This study aims at considering the most 
measurable issues related to the agricultural employment and production along 
with econometrics estimations in the form of a formulated System Dynamics (SD)
model. The overall results indicates that the unemployment problems rooted in 
rural areas will be aroused in the urban areas in near future and agricultural 
production, per capita income, labour demand and finally employment can be 
affected by increasing investment in the agricultural sector. Also, the effective 
policy in increasing employment is cultivated lands which are increased by 
development modern irrigation systems and improvement in agricultural 
production technology. Keywords: System Dynamics, Rural Employment, 
Agricultural Production, Unemployment Problems, Agricultural Sector, Rural 
Emigration, Fars Province, JEL Classification: J08, J21, J23, J64, Q13, Q18. 
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The Efficiency Trap in Process Improvement and the 
Critical Role of Learning by Doing 

This paper considers the problem of sustaining process improvement activities. 
We focus on the challenges arising when resources are constrained. We develop a 
system dynamics model of process improvement when the same people must do 
both production and process improvement. The model incorporates learning by 
doing so that the productivity of doing improvement activities grows as workers 
accumulate experience. Simulation analysis highlights the tradeoff between 
production and improvement and demonstrates a tipping point that demarcates 
enduring high production levels. Results show that policy orientations that 
emphasize efficiency of first-order improvement are likely to fail to yield lasting 
benefits while policies that favor learning lead to sustained superior performance.
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Analysis of adaptation processes to offset the climate 
change effects on farming systems in Kenya 

Climate change will have a major impact on food security in Sub-Saharan Africa 
and adaptation to climate change requires a major transformation process of 
smallholder agriculture. A considerable body of research explores adaptation 
strategies for agriculture. However, there is not an overview of existing adaptation 
options working in concert and their impacts, neither how to prioritize these 
options. The proposed project contributes to the acceleration of the adaptation 
process by combining the fields of climate change, agriculture, and food security 
with the field of System Dynamics for policy design. This combination results in 
an innovative methodology for building capacity to effectively manage adaptation 
to climate change. In this case the project will include the development of a 
simulation model for farming systems in Kenya. The model integrates existing 
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knowledge and data collected during field work. It results in a simplified but 
illustrative impact assessment tool that visualizes the short and long term impact 
of adaptation options on food security under different climate change scenarios. 
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Sustainable development: from discounting to simulation

Management of global natural resources is important for sustainability. Two 
questions are central: what are the welfare effects of different resource policies, 
and how should one choose between different welfare developments over time? 
There are methodological challenges related to both macroeconomic analysis of 
policy effects and choice involving distribution over time, i.e. discounting. There 
is also a democratic challenge related to the complexity of macroeconomic 
analysis and discounting. To overcome or reduce these challenges a simulation 
approach is proposed and discussed. Its potential for democratic choice is tested 
on a subset of the UK population. 
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The Tragedy of Overshoots 

Understanding historical overshoots is vital for policy-making, not least when 
assessing potentials for future global overshoots. For this purpose a simple, 
unifying theory of overshoots is described and discussed for a variety of observed 
overshoots. For undesired and avoidable overshoots, misperception at some level 
must be a major cause. Laboratory experiments support this hypothesis and point 
to dynamics as the main complicating factor. The theory suggests that 
misperceptions may cause global overshoots both because of climate change and 
scarcity of cheap fossil energy. New generations of simulation models are needed 
to study overshoots, test policies for sustainable development, and to aid 
information dissemination. 
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How can the Diffusion of Energy-Efficient Renovations be 
Accelerated? Policy Implications from a System Dynamics 

Modeling Study 

We report on modeling work that shows how the market, technology, civil society 
and the state govern the diffusion of energy-efficient renovations in Switzerland’s 
stock of residential, multifamily buildings. The particular focus of this article is 
on the policy implications that we drew from an extensive System Dynamics 
modeling study. We conclude that energy efficiency is important yet not 
sufficient in order to reach the goals of a 1-ton-CO2-society by 2100. In addition 
to promoting energy efficiency, Switzerland should aim for a widespread 
decarbonization of heating systems. We discuss what kind of instruments can be 
used to address various intervention levers in order to accelerate the diffusion of 
energy-efficient renovations. We propose two regulations that could serve as a 
framework for ambitious long-term decarbonization efforts. And finally, we 
propose a service innovation that could assist building owners in complying with 
the ambitious regulations required. 
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A Parametric Analysis of the Effect of a Material Supply 
Line Delay in Stock Management 

It is known that the presence of a supply line delay may lead to unwanted 
oscillatory stock behavior. It is also well known that fully considering the supply 
line in the ordering decisions, which means using the same adjustment time for 
stock adjustment and supply line adjustment terms, prevents unwanted 
oscillations. The effect of using the same or different adjustment times is relative. 
Therefore, in the literature, it is suggested that a weight coefficient should be used 
instead of explicitly using two separate adjustment times. This weight is simply 
equal to stock adjustment time divided by supply line adjustment time and it is 
named as weight of supply line. In this paper, we defined one more decision 
parameter that we call relative aggressiveness, which is equal to acquisition delay 
time divided by stock adjustment time. The existence or non-existence of stable or 
unstable oscillations is a function of the order of the supply line delay structure, 
weight of supply line, and relative aggressiveness. Usually, acquisition delay time 
and order of the supply line delay structure are not decision parameters; weight of 
supply line and stock adjustment time are. In this paper, we aim to give more 
insight to the readers about the selection of these two important parameters. 
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Modeling a Policy for Managing Polio Vaccine in Japan: 
Scenario Planning Based on System Dynamics 

This research is to provide a methodology for making policy scenarios based on 
the system dynamics. The authors deem this new methodology would be a useful 
tool for policymakers to make policy scenarios. As for the case study, this 
research deals with the policy scenarios for managing polioviruses in Japan as an 
example. This methodology includes both the simulation part of using System 
Dynamics and the conversation part related to Scenario Planning. Through using 
this methodology, we had structural understanding of the problem with the visible 
simulation results and conversation with member which was focusing on the 
parameters that would be a part of suggested scenarios. This methodology is 
expected to improve the public deliberations for making policy scenario based on 
data. 
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Modeling Arabian Upraise, a System Dynamics Approach: 
Egypt case study 

Revolutionary movements have always served as focal points for social and 
political scientists' scrutiny. Controversially, despite all efforts the field still 
seems impotent in predicting the impending collapse of regimes rather upraise of 
the corps. This paper argues that, the problem has ensued from flawed perception 
of the systematic, endogenous and dynamic nature of social interactions;and 
Using a “system dynamics model,” tends to both elucidate the internal 
interactions of the phenomena, and evoke the time series behavior of the key 
factors shaping the outcome. With the structured model in hand, we then proceed 
to analyze the policies executed and see how they failed their purpose in taking 
stranglehold over the insurgent movements. 
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Stories For Teaching Systems Thinking: Development and 
Implementation Guide 

Stories have shown to be very beneficial in teaching complex concepts to 
children, including system thinking. However, few stories for teaching systems 
thinking have been developed; indeed it seems that there exists a gap between 
writers and system practitioners, as writers don’t know how to develop stories 
containing systems thinking concepts. Hence, Asemaan’s experience of writing 
and teaching systems thinking stories to k-12 students is presented in a structured 
and integrated framework as a guide for writing and telling these stories. Also, the 
study proposes some ideas around deficiencies of current written and oral 
language structures of conveying systems thinking concepts and quality of tasks 
conducted in the class while telling stories. 
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Taylor Ruling Brazil – a System Dynamics Model for 
Monetary Policy Feedback 

The paper introduces a system dynamics Taylor rule model for monetary policy 
feedback between the real interest rate, inflation and GDP growth for the 2004 to 
2011 period in Brazil. The nonlinear Taylor rule for interest rate changes 
considers gaps and dynamics of GDP growth and inflation as well as monetary 
policy sluggishness. The results outline a high degree of endogenous feedback for 
monetary policy and inflation, while GDP growth remains strongly exposed to 
exogenous economic conditions. Furthermore, stocks of absolute monetary policy 
flows provide a new mean for assessing empirical monetary policy moves. The 
stocks show that Brazilian monetary policy has been more driven by growth than 
by inflation considerations in the period under investigation. Moreover, 
simulation exercises highlight the potential effects of the new BCB strategy 
initiated in August 2011 and also consider a recession avoidance Taylor rule. In 
total, the strong historical fit of the Taylor rule model calls for an application of 
the model to other economies. 
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Dynamic Analysis of Policy Options for Mexico’s Sheep 
Sector 

The demand for sheep meat in the populous central region around Mexico City 
has grown rapidly in recent years. To assess the impacts of potential “regional 
development” policy options, a dynamic model of Mexico’s sheep sector with 
regional and producer group disaggregation is developed that incorporates 
interactions between herd dynamics, feed dynamics, market inventories of sheep 
meat and prices for sheep meat and animals. The model is used to assess the 
outcomes for commercial and tras patio (backyard, small-scale) Mexican sheep 
producers and sheep meat consumers of three growth assumptions and two 
intervention alternatives: a variable cost subsidy or the implementation of a 
stylized health intervention. Model simulations indicate that the dynamics of 
growth dominate the policy responses; the principal beneficiaries of producer 
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subsidy and animal health interventions are Mexican sheep meat consumers. 
Commercial sheep producers will experience increases in cumulative net margin, 
but tras patio producers will be made worse off than they would have been in the 
absence of interventions. The Mexican sheep system thus exhibits two 
characteristics of dynamically complex systems: unintended consequences and 
policy resistance, with broader implications for interventions in agriculture-based 
livelihood systems. 
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Decent Work: Modelling of workers' willingness to work in 
construction 

Construction employment is sometimes considered not ‘decent’ and a mere 
exploitation of cheap labour. This paper investigates what makes workers willing 
to be employed in construction and how their jobs can be improved. Qualitative 
data gathered from case study and interviews conducted in Thailand and a review 
of literature helped to develop a System Dynamics model to investigate workers’ 
willingness to work in construction. The investigation reveals that insecure and 
inadequate income, necessity for severe physical exertion, exposure to health and 
safety hazards, exposure to poor living conditions, requirement for separation 
from family, lack of free time and gender discrimination erode workers’ quality of 
life and reduce their willingness. The pressure to generate income and satisfaction 
resulting from fulfilment of certain higher level needs increase willingness. 
Possible actions by construction companies such as limiting overtime hours, 
optimum provisions for accommodation and welfare facilities, safety and health 
measures, skills development and gender equality could improve workers’ 
willingness and their life. 
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Models that Include Cows:  The Significance of 
Operational Thinking 

The unconscious application of sophisticated tools, and in particular the popular 
reverence to data as the source of knowledge, seems to be the rule in many 
scientific activities in which the application of tools replaces thinking and data 
analysis replaces understanding. In this respect, system dynamics has much to 
offer, though sometimes it is tricky to appreciate its full value and scope. One of 
its trademarks is known as “operational thinking”. This paper underlines that 
operational thinking drives a distinct epistemic posture. This posture, unlike 
traditional scientific practice that seeks to explain the world by means of data 
analysis, intends to understand the world in terms of its operations. In this paper I 
explore the significance of such a posture for the domain of human systems, I 
highlight its epistemic value in particular with respect to the prevalent 
observational approach to science, the Humean problem of induction and 
determinism. Operational thinking means to recognize that human systems do not 
obey laws to be discovered by observation and data analysis, instead, it 
acknowledges agency, that is, the fact that a social system is the result of the 
consequences of actions taken by free decision-makers. 
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Exploring Environmental Management Evolution through 
Maturity States and Behavior Over Time Graphs 

This paper hypothesizes that successful corporate environmental management 
proceeds through a series of characteristic stages independent of industrial 
context. Our classification proposes six different maturity states: Environmental 
Compliance, Training, Systematization, ECO2, Eco-Innovation and Leading 
Green Company. Through collaborative modeling and surveys we develop a 
causal structure and behavior mode of an evolutionary process. 
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15 Things System Dynamics can Learn from Software 
Development 

While System Dynamics involves a diverse set of issues outside the scope of 
software development, one of the key outcomes of the System Dynamics process 
is software artifacts, in the form of simulation models. Many of the principles and 
concerns of software development more generally apply by extension to the 
development of System Dynamics models. In recent decades, the software 
development field has benefited greatly from a series of process-based and 
technologies to make the production of software artifacts more reliable, more 
timely, and more predictable. Within this paper, we argue that System Dynamics 
projects can benefit from adoption of processes and techniques in software 
development, and discuss some of the adaptations required to take best advantage 
of such approaches. 
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Effects of Extrinsic Motivation on Crowdsourcing 
Participations: A Theoretical Causal Model 

The objective of this paper is to develop a dynamic theory of extrinsic motivation 
on crowdsourcing participation. Crowdsourcing initiatives are becoming an 
increasingly important organizational form to gain access to new knowledge and 
to leverage existing knowledge. By establishing a crowdsourcing system, an 
organization will gain valuable learning opportunities to acquire knowledge and 
to enhance its competitiveness. The degree with which crowdsourcing platform 
facilitate collaboration is dependent on the motivational drivers for individuals to 
enlist and the collaborative strategies adopted by the organization. These 
collaborative strategies may include financial incentives, recognition as well as 
resource alignment to support crowdsourcing initiatives. In order to gain insights 
into the dynamics of crowdsourcing system we propose a simulation model to test 
different conditions influencing the outcome of crowdsourcing initiatives. The 
results can improve our understanding of the key factors that influence the 
motivation of individuals to participate in crowdsourcing platforms. We conclude 
the paper with a discussion for guidelines to assess and manage the sustainability 
of crowdsourcing systems. 
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An Application of System Dynamics in Electricity Supply 
Systems: Case of Yazd Regional Electricity Company in 

Iran 

Due to the existing complexities in the new energy systems, energy programming 
is known as an essential task for the governments in different countries. Among 
different techniques in energy programming, system dynamics is a valuable 
technique in the simulation of complex systems and analysis of their existing 
dynamism. In this paper, the electricity generation system is considered as a 
comprehensive dynamic model to analyze the results of different scenarios and 
policies. The effectiveness of the model in handling the dynamism of the system 
and analyzing the policies is validated with a real case in province of Yazd in 
Iran. For this purpose, 5 different scenarios and policies are analyzed based on 
different technical, economical and environmental indices. The results show that 
the balanced growth and the environment-oriented policies have represented the 
best results among different policies. Even though the application is to the Iranian 
Case, the implications are much wider, especially in developing countries. 
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Systemic Complexity of a Growth Management Game: 
Comparative Analysis of Decision Heuristics and 

Experimental Results 

In this study, using different versions of a growth management game involving 
two different complexity factors, we compare performances of heuristic rules with 
experimental results. We present a method for obtaining a statistical distribution 
of scores resulting from a given simulated decision heuristic, which can be used 
to compare against and assess experimental gaming results. The method is based 
on the idea of generating vast number of scores by stochastically simulating a 
given decision rule and obtaining the resulting score distribution. We use this 
method to compare scores from different game versions whose scores are 
essentially not comparable, and to see how the score distributions change from 
one game version to another. In simulations, we first use a simple random 
"decision rule" and then develop a more intelligent hill-climbing heuristic. The 
results show that when the games involve delay, human subjects do not perform 
better than the random heuristic —a primitive rule composed of a sequence of 
random decisions. On the other hand, in nonlinear games, subjects outperform the 
random heuristic and their scores fit better the score distribution of the hill-
climbing heuristic. We also demonstrate how the score distribution from random 
heuristic can be used as a reference performance measure. 
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Effects of Delay, Nonlinearity and Feedback on the Overall 
Complexity of a Stock Management Game 

The aim of this study is to test statistically the effects of delay, nonlinearity and 
feedback factors on the complexity of a stock management task. The task requires 
the player to bring the inventory to a target level and keep it there. Each of the 
individual complexity factors brings different challenges to the game. Using a 
slightly modified Latin square experimental design, we test the factors at different 
strength levels. We use two measures of game complexity: game scores and 
players’ subjective difficulty ratings. The results show that, with respect to the 
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simple base game, delay and nonlinearity create worsening in game 
performances. Also, with increased delay duration, delay order and nonlinearity, 
subjects' performances deteriorate. However, feedback does not deteriorate the 
game performance. Furthermore, increased feedback strength even improves 
scores, due to a technical side effect on the performance measure. All subject 
groups exhibit learning by repeated trials. Nevertheless, there is also evidence that 
delay prevents transfer of learning to other game versions. The subjective 
complexity ratings of the players yield parallel results, the overall correlation of 
game scores with the subjective difficulty ratings being +0.59. 
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Case study and system dynamics research: 
Complementarities, pluralism and evolutionary theory 

development 

This paper explores the complementary use of system dynamics and case study 
research methodology for process theory development. The rationale for this is 
provided on the grounds of the limitations of human cognition, particularly in 
understanding the evolution of complex non linear systems and processes in time. 
This poses difficulties when attempting to arrive at causal mechanisms for 
phenomena of interest with some confidence. Viewing research as an 
evolutionary process where better explanations are continuously sought, 
generated, selected and retained, simulation can be of use both in increasing the 
range of alternatives considered and serving as a concrete background against 
which the selection process takes place, thus facilitating the attainment of a 
satisfactory level of system understanding. Modelling and simulation has the 
added benefit of providing a documented artifact through which conclusions are 
reached and consequently it allows for replication or at least a thorough review. 
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System dynamics modelling for assessing promotion 
strategies of biofuels used in land transportation 

This article presents the development and use of a system dynamics model of the 
interactions of the food commodities and biofuels production systems. The 
principal aim is to develop a sense of the mechanisms responsible for the impact 
of biofuels on the production output and prices of food commodities. The model 
and the associated discussion are confined to biofuels for the transportation sector 
of the European Union. Simulations of the model with incentive policies for 
promoting biofuels in the European Union showed that beyond a certain point, the 
rate at which biomass production expands can be problematic with regard to land 
availability for agricultural products grown for human consumption. 
Nevertheless, simulations indicated that process technology increasing the 
productivity of biofuel production can act as a balancing factor. 
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Ozone Depleted and Depletion of Cooperation: Model-
based Management Assessment to Make Collective Action 

Sustainable Overtime 

This paper assesses the capability of cooperation -based on trust- to support 
collective action to be, aiming at mitigating the Ozone Depletion Crisis. We 
developed a System Dynamics model to assess the Ozone Crisis. We conclude 
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that initial conditions determine path dependence conditions for trust and 
cooperation effects, which require additional complementary mechanisms to 
achieve sustainable cooperation for overcoming the Ozone Crisis. We propose 
better understanding the inertia of chlorofluorocarbons CFC) accumulation and 
their effect on cooperation to efficiently overcome the crisis. 
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Can We Reverse the Atmospheric CO2 Concentration 
Trend Using Cooperation? Model-based Management for 

Effective Cooperation 

The reversibility of the Effects of Green House Gases is a hot topic among 
scholars nowadays. We tested if cooperation is efficient to overturn the current 
CO2 Concentration Trend in the atmosphere – this, we approach as a large-scale 
social dilemma. We developed a System Dynamics model to find the conditions 
required to achieve effective cooperation that may contribute to reverse the 
current CO2 concentration trend. Simulation experiments show that initial 
conditions of trust and information delays are determinant to attain cooperation in 
the direction of reducing the CO2 concentration trend. 

Kiavash Parvan 
kparvan@umd.edu 

University of Maryland 

Hazhir Rahmandad 
hazhir@vt.edu 

Virginia Tech 

Ali Haghani 
haghani@umd.edu 

University of Maryland 
 

Estimating the impact factor of undiscovered design errors 
on construction quality 

Construction projects are complex as they include many activities which 
influence and interact with each other at different stages. The impact of design 
phase undiscovered rework on construction phase quality has been hypothesized 
as influential in project dynamics by many. However few empirical studies have 
measured this impact. In this paper we develop a simple system dynamics model, 
estimate it using data from 18 construction projects, and validate the model on a 
validation set of 15 projects. The model provides good fit for the calibration set 
and strong predictive power on the validation set. It also allows us to estimate the 
impact of undiscovered design changes on construction phase quality, which 
appears to be notable. 
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Using Soft Systems Methodology and System Dynamics in 
Mining Operations in Peru: Initial Findings for a 

Boundary Critique 

We introduce the use of Ulrich’s Critical Systems Heuristics to organize second 
order critical reflexion in systems practice and action research. The paper draws 
on critical systems thinking and illustrates its application in the context of an 
intervention using Soft Systems Methodology (SSM) and Systems Dynamics 
(SDy) to evaluate the environmental impact of mining operations in southern 
Peru. The paper argues that by combining some of SDy and SSM stages, much 
can be gained in a systemic intervention to tackle complex social situations. We 
sketch the context in which the systemic intervention was carried out reporting on 
the initial SSM and SDy stages to outline a 2nd order boundary critique tool for 
systemic interventions. 
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Money Multiplier Dynamics and Banking Liquidity Cycles

Banking crises are commonly assumed to be driven by external events such as 
speculative bubbles, imposed on a normally stable banking system. To the 
contrary, this paper presents evidence that liquidity cycles and crises can arise 
naturally from the most basic structure of the banking system itself. The stability 
of a banking system can depend not only on the reserve requirements, but also on 
the relative magnitudes of other fundamental parameters, such as the lifetime of 
loans, the lifetime of deposits, and the time banks take to convert available 
liquidity into loans. Under realistic parameter values, a banking- regulatory 
system itself may generate spontaneous oscillations of sufficient amplitude to 
cause crises. 
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Care & Cure Combined: Using Simulation to Develop 
Organization Design Theory for Health Care Processes 

The health care sector is facing a multitude of problems at the same time: rising 
costs, increase in patients with lifelong diseases, and unsatisfying quality. There is 
a prominent role for conditions that require a combination of simple (care) and 
complex (cure) activities. These conditions require different provider expertise; 
one offering care expertise or more general, preventive monitoring, and the other 
offering cure expertise, or more specialized, medical monitoring/intervention. In 
organization design theory the focused factory concept is presented as a way of 
organizing such processes. However, the application of this concept does not 
always work well. For decennia, Dutch perinatal care is organized according to 
the focused factory concept, but recently there has been considerable debate with 
regard to its performance. Research has shown that the design of the Dutch 
perinatal care system might not be the right one (Pieters, Van Oirschot, & 
Akkermans, 2010). In response to its problems, the sector is seeking alternative 
organization designs. In this paper simulation modeling is used to evaluate these 
different organization design experiments. From these simulations, we seek to 
build organization design theory for this type of conditions (Davis, Eisenhardt, & 
Bingham, 2007; Schwaninger & Grösser, 2008). 
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Strategic Control of Agro-Industrial Cooperatives: A 
Strategic Map Proposal 

This article discusses about the design of a qualitative model of strategic 
implementation and control in agro-industrial cooperatives. Based on the concepts 
of Balanced Scorecard - BSC and System Dynamics - SD, and considering the 
corporate features of cooperatives as people societies and not capital societies, the 
article proposes a strategic map, which presents up variables that represent the 
critic processes in strategic management for these organizations, as well as 
identifying causal relations hypothesis between the variables. From the concepts 
of BSC, the map is built with the four traditional perspectives: financial; 
customers; internal process; growth and learning; and adding two other important 
perspectives: the social perspective and the member relationship perspective. 
From the concepts of SD, the map is qualitatively built, predicting the complexity 
of strategic control, in accordance to the need of conciliation and balance of 
economic goals between the organization and its members. From the proposed 
strategic map, the goal is to proceed with the research, defining new indicators of 
each variable in the map, as well as its adaptation and application towards 
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cooperatives, through the action-research method. The qualitative model can also 
serves as a conceptual basis for future parameterization and simulation of a 
quantitative model. 
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Analyse Of Tax Competition In Brazil Using the System 
Dynamic Approach 

The present study analyzes the systemic interaction of tax competition in Brazil, 
aiming to identify the elements that perpetual this practice and its effects on the 
economy. It should be noted that according to the system model, the results 
obtained with the tax competition is not even optimal condition for the less 
favored resource region (Northeast). Since, upon the incursion of specific 
investments in infrastructure (in the same amount of tax waivers), the behavior of 
GDP, infrastructure and revenue would be higher in this region. For this reason, it 
is evident that the sub-national level (decentralized) the only alternative industrial 
policy for the less affluent is the granting of tax incentives. However, this type of 
policy is effective palliative and temporary and does not constitute, per se, a 
sustainable policy to fix the route of economic concentration. It remains thus to 
the central government to put policies in place to income the attractiveness of 
these regions for private investment. Otherwise, these regions do not have 
incentives to reduce tax competition. 
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Economic Evaluation of Agronomic Research In 
Agricultural Cooperatives: Proposal of a Dynamic 

Scorecard Model 

The scope of this work is to develop an instrument for the economic evaluation of 
agricultural research in the productive chain of wheat and its impact in the 
profitability of agricultural cooperatives. A conceptual model was developed 
using the balanced scorecard and system dynamics methodologies. In the 
development of the model all processes involved in the productive chain of wheat 
agricultural research were initially mapped. Furthermore, a BSC strategic map 
was developed, explaining the objectives and indicators of the cooperative. 
Finally, using the system thinking approach, a modeling was driven seeking 
enlargement of the problem systemic vision. The resulting model developed in 
this work allowed a better understanding of the complex relationships between 
research and agricultural production, making it easier to analyze the process and 
the decision of new investments in research on the part of managers and analysts 
of agricultural cooperatives. 
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Developing Scenarios for Deeply Uncertain Dynamically 
Complex Risks: Exploring Plausible Futures of Lyme 

Disease 

Lyme disease poses an uncertain dynamic threat to many people and public health 
systems. However, rather different perspectives related to the societal impact of 
Lyme Disease exist. Thousands of plausible evolutions of lyme disease are 
generated using different System Dynamics models of Lyme Disease and are 
studied in this exploratory study with new data analysis techniques in order to 
assess the risk posed by Lyme disease, in this case to the Dutch population and 
the Dutch health care system. The risk is scored in the Dutch National Risk 
Assessment framework adapted to deeply uncertain dynamically complex risks, 
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and mapped in a new type of risk diagram developed for uncertain complex risks 
in order to compare the risk posed by Lyme disease to many other plausible risks. 
Scenario discovery techniques are used to identify a small set of representative 
scenarios that could be used for subsequent capability analysis. 
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Integrated Risk-Capability Analysis under Deep 
Uncertainty: an Integrated ESDMA Approach 

In an ever more complex and uncertain world, integrated risk-capability analysis 
methodologies that allow dealing with increasing degrees of complexity and deep 
uncertainty are needed more than ever before. Today, some governments and 
organizations use scenario approaches, risk assessment methods, and capability-
based planning, but few have truly integrated risk-capability approaches, and 
almost none use integrated risk-capability approaches appropriate for deeply 
uncertain complex risks. However, many important risks are particularly 
dynamically complex and deeply uncertain. This paper presents and illustrates a 
novel integrated risk-capability analysis approach for deeply uncertain 
dynamically complex risks, and discusses near future developments. As such, it 
illustrates a multi-method consisting of Exploratory Modeling and Analysis, 
Exploratory System Dynamics Modeling, Scenario Discovery and Selection, and 
MCDA, and discusses the use of Robustness Optimization for simultaneous all-
hazard capability-based planning. 

Erik Pruyt 
e.pruyt@tudelft.nl 

Delft University of Technology 

Jan H. Kwakkel 
j.h.kwakkel@tudelft.nl 

Delft University of Technology 
 

A Bright Future for System Dynamics: From Art to 
Computational Science and More 

This paper presents a bright future for quantitative System Dynamics Modeling. 
This future relates to all major issues and grand challenges which all happen to be 
dynamically complex and deeply uncertain. Combining System Dynamics 
Modeling and Exploratory Modeling and Analysis allows one to generate, explore 
and deeply analyze tens of thousands of plausible scenarios related to such deeply 
uncertain dynamically complex issues, and to design and test adaptive policies 
over all plausible scenarios. By doing so, the art of System Dynamics becomes 
the computational science of System Dynamics. This innovative approach is 
explained in this paper starting from the core of System Dynamics modeling, and 
is illustrated with three real world applications (pandemic shocks, resource 
scarcity, and energy transitions). However, more is needed than the brightest 
analysts and the best analyses for decision makers to decide and take action when 
facing uncertain complex issues: that is what experiential System Dynamics 
gaming is needed for. Only when heart and mind are aligned will knowledge and 
understanding become effective. The use of experiential System Dynamics 
gaming for conquering the heart of decision makers is illustrated with real world 
examples too. 
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Making System Dynamics Cool IV: Teaching & Testing 
with Cases & Quizzes 

This follow-up paper presents cases and multiple choice questions for teaching 
and testing System Dynamics modeling. These cases and multiple choice 
questions were developed and used between January 2012 and April 2012 a large 
System Dynamics course (250+ BSc and 40+ MSc students per year) at Delft 
University of Technology in the Netherlands. The cases presented in this paper 
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could be useful for teaching and testing introductory/intermediate System 
Dynamics courses at universities as well as for self study. For these cases, 
students need to develop simulation models, answer multiple choice questions 
related to their models, as well as open questions related to their modeling and 
model use. Second, the use of multiple choice questions and quizzes for teaching 
and testing System Dynamics understanding and modeling skills is discussed and 
illustrated. Finally, changes to the System Dynamics curriculum enabled by 
further development of the teaching/testing approach of the Introductory System 
Dynamics Course are discussed. 
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Conceptualizing Human Centered Development -The Case 
Pakistan 

This paper presents a system dynamics based macroeconomic model of the 
Pakistan. The model comprises of population, human development, production, 
international trade and system of national accounts, and public finance modules. 
Conscious efforts have been made to achieve the best possible blend of standard 
long-run theories and country-specific features to model underlying system 
structure of human centered development in Pakistan by focusing on long-term 
dynamics. The tracking performance of the model is evaluated. Empirical 
investigation of a number of topical macroeconomic issues utilizing model 
simulations have shown the model to be useful which would be extended to 
address ‘spatial’ dimension of socioeconomic planning issues of Pakistan. The 
model helps to better conceptualize the underlying system structure to bring in a 
broad-based improvement in the human condition without forgoing economic 
growth. It highlights the need to mobilize cost effective resource generation and 
suggests that priority be given to allocation of public finance to human 
development and not the economic services and infrastructure confirming that 
human development and economic growth are interdependent and intertwined in 
feedback processes which are mutually reinforcing and that human development 
is not only an end in itself but is a means to achieve higher productivity as well. 
This challenges the very basis of continued disregard of human development by 
public finance managers of Pakistan. 
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The effect of individual characteristics of decision making 
and judgment on stock-flow performance 

Extending the line of research on stock-flow performance we examined the 
impact of personality characteristics on task performance. It was assumed that the 
need for cognition, the need for closure and the preference for intuition and 
deliberation would relate to individual variations in task performance 
differentiated into the dimensions heuristic reasoning, task effectiveness (number 
of correct answers) and task efficiency (time needed to perform the task). It was 
found that the need for closure did not relate to any of the task performance 
dimensions, while the preference for deliberation related positively with task 
effectiveness, and the need for cognition positively with task effectiveness and 
negatively with heuristic reasoning. Although all three constructs possess a rather 
explicit temporal dimension, the examined needs and preferences appeared not te 
be correlated with the time needed to perform the stock-flow task. Further 
research is needed to substantiate the findings of the current study and to 
elaborate on the precise relation between needs and preferences and stock-flow 
information processing as well as to refine the concept of task effectiveness. 
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Modeling the Impacts of Middle East and North Africa 
Unrest on the Global Oil Price 

Social and political phenomena of the Middle East and North Africa (MENA), as 
the main oil producer region, are of the crucial importance. In this paper, we will 
try to give a better model of the oil markets and the factors that are important in 
determining the oil price. The previous models take into account the interactions 
of the supply and demand forces of the market to determine the oil price. 
However, in our model, we will consider another important factor as well, namely 
the Naked Fear in the oil markets, which mainly reflects the several concerns in 
the supply and demand parts of the oil trade. After studying the various causal 
loops, by means of simulating the model, we will show that the predictions for the 
trends of oil price made by our model, concords with the real data that have been 
observed. Furthermore, the model provides a way for testing some policies and 
solutions proposed for reducing the fluctuations of the oil markets due to the 
social unrests in the region, in addition to their influences on the global economy.
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Modeling the dynamics of human body growth and 
maintenance 

Detailed individual level simulation models are needed for better policy analysis 
to combat the costly obesity trends. Current models largely focus on adulthood 
and do not capture variations across individuals. In this paper I develop a simple 
simulation model spanning the full life cycle of an individual that captures both 
weight changes and growth in height. The model is tested for consistency with 
growth charts, robustness under different energy intake scenarios, and consistency 
with other empirical sources including a previous model from the literature and 
the experience of a lost ocean traveler. The results suggest the model structure is 
capable of capturing the key trends in growth and weight dynamics, however 
better data sources are needed to estimate a few of the model parameters 
empirically. 
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Reporting Guidelines for Simulation-based Research in 
Social Sciences 

Reproducibility of research is critical for the healthy growth and accumulation of 
reliable knowledge, and simulation-based research is no exception. However, 
studies show many simulation-based studies in the social sciences are not 
reproducible. Better standards for documenting simulation models and reporting 
results are needed to enhance the reproducibility of simulation-based research in 
the social sciences. We provide an initial set of Reporting Guidelines for 
Simulation-based Research (RGSR) in the social sciences, with a focus on 
common scenarios in system dynamics research. We discuss these guidelines 
separately for reporting models, reporting simulation experiments, and reporting 
optimization results. The guidelines are further divided into minimum and 
preferred requirements, distinguishing between factors that are indispensable for 
reproduction of research and those that enhance transparency. We also provide a 
few guidelines for improved visualization of research to reduce the costs of 
reproduction. Suggestions for enhancing the adoption of these guidelines are 
discussed at the end. 
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A System Dynamics Approach to Exploring Sustainable 
Tourism Development 

Tourism is an important industry in many developing countries. In the past few 
decades, the issue of how to minimize the negative effects of tourism on natural 
and cultural environments and maximize its positive effects on economic 
development has been a major topic for tourism researchers and practitioners. 
Successful tourism-related policies not only can deliver economic benefits to 
communities, regions, and countries, but also can facilitate their sustainable 
economic, environmental, and cultural development. Within this context, it is 
important for policy-makers to incorporate sustainable initiatives into tourism-
related policy making. The question of how policy-makers can incorporate 
sustainable initiatives into tourism-related policy making in a way that will allow 
them to develop implementable policies and achieve sustainable tourism is, 
however, not a simple question to answer. Since tourism practices are depicted as 
processes that reflect different competing interests and values, in order to 
incorporate sustainable initiatives into tourism-related policy making and achieve 
sustainable tourism, the first step should be understanding different competing 
interests and values and their possible contributions to sustainable tourism. This 
study is aimed at contributing to this area by investigating tourism stakeholder 
groups’ interests and values and their influences on tourism development through 
a system dynamics approach. 
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Sliding Goals in Student Achievement? 

The sophistication of schools texts has been declining for more than 100 years in 
the U.S. Coincidentally, student capabilities and measured verbal achievement 
have been declining, certainly since the 1950s and probably since 1900. This 
investigation built a tiny model representing the famous sliding goals archetype 
tracing back to Forrester's Market Growth paper, and fit the model beautifully to 
the data. The fit is very dramatic and persuades everyone who sees it that the 
sophistication of texts and student SAT verbal scores are linked in a sadly sliding 
long-term pattern. But the fit, derived by robust and correct procedures, is 
fundamentally flawed, and the lovely fit to data is grossly misleading. This 
presentation will reveal the entire sad story, with implications for wise practice in 
the field. 
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Dynamics of value-based management – – does shareholder 
value cause short-termism? 

Shareholder Value (SHV) and value-based management (VBM) are blamed for 
causing short-termism of investors and managerial myopia. Empirical evidence 
states decreased holding periods of stocks by investors, increased discount rates 
and widespread adoption of earnings management. While this supports the 
existence of short-termism and myopia, it does not clarify its causes. What is 
missing is: do shareholder value and value-based management cause short-
termism in the behavior of investors and managers? The paper uses System 
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Dynamics to model both concepts and to try to explain short-termism and myopia 
as endogenous outcome of these concepts. The main result is, that, given 
uncertainty of outcomes of managerial action managers will have incentives to 
engage in short-termism. Since SHV raises target hurdles which increases 
pressure on managers, short-termism is a direct consequence of SHV itself. The 
contribution to the debate on short-termism is to better understand the role of 
SHV and VBM in explaining short-termism and to direct future empirical 
research as well as advancing modeling of SHV and VBM. 
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The impact of competitive interactions on category 
penetration and purchase frequency of mature FMCG 

categories 

Many fast moving consumer goods (FMCG) categories like laundry detergents, 
diapers or cereals are mature and rather stable, so the interest is high for 
manufacturers to make diagnostics on the category and their brand to find growth 
opportunities. Attempts to model mature category dynamics have mostly been 
based on probabilistic models. The most famous one is the “NBD-Dirichlet” 
model, which was first presented in 1984 and has subsequently triggered 
significant research in the area. The model has limitations as it assumes stable 
marketing and promotional activity and stable category dynamics. This paper uses 
a system dynamics model to relax some of these stability assumptions and explain 
how competitive dynamics impact the total category penetration, purchase 
frequency and volume size over time. 
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System Dynamics Model for Remanufacturing in Closed 
Loop Supply Chains 

This paper is an application of model-based management in remanufacturing 
environment, under a dichotomous situation of environmental protection at lower 
cost of manufacturing, in order to ensure sustainability. Reverse logistics in a 
remanufacturing scenario can be very challenging due to the increased number of 
exogenous factors such as uncertainties in quantity, quality and timing of returns. 
The work was carried out in an electronic equipment remanufacturing industry. 
The focus of this paper is on identifying and selecting the variables and 
establishing the relationships between them to simulate the influence of 
recollection effort and remanufacturing time on raw material requirements, 
serviceable inventory, distributors’ inventory, reusable products, remanufacturing 
rate, environmental consciousness, remanufacturing cost, and total cost of 
manufacturing. Validation of the model and numerical experimentation has been 
carried out to authenticate the results. The results indicate that sustainability can 
be ensured only on long term basis and the remanufacturers should not aim at 
short term profits. 
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System Dynamics Based Perspective to Reliability 
Centered Maintenance 

The paper proposes a System Dynamics model for manufacturing system with 
specific focus on studying the influence of dynamic responses of machine failure 
on the production system. Machine failures affect adversely inventory levels, 
backlogs, and production costs. Simulation results in this research have depicted 
that a reduction in failure rate increases the production rate, decreases the work in 
progress, reduces the production costs, and results in a considerable decrease in 
the backlog levels. Even though these outcomes are obvious to some extent, the 
prediction on how the variance occurs is of specific interest to the manufacturers, 
so as to optimize the production process. Model validation has been carried out by 
superimposing the actual values on the predicted and the variation is well within 
the range. A flow chart has been developed for effective maintenance strategy 
based on Reliability Centered Maintenance, and also, Root Cause Analysis 
undertaken in this research has identified the bottlenecks of manufacturing which 
has lead to the suggestions for improvement. 
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Employing System Thinking for Building Shared Vision in 
a Youth-led NGO 

The paper describes how system thinking archetypes were employed for solving a 
persistent problem of a youth-led NGO in Russia (Model United Nations of the 
Russian Far East). Even though the projects conducted by MUNRFE branch in 
Vladivostok within the previous six months had reached their targets, there was 
always an implicit concern over the way those projects were conducted. 
Throughout a one-day systems thinking workshop the presidential team 
elaborated the archetype called "Dissatisfaction with successful projects". The 
archetype made explicit an important mental model: MUNRFE projects were 
considered to be truly successful only if they served as learning opportunities for 
project team members. As the coordinators lacked the capacity to develop shared 
vision among team members with diverse perspectives, that important mission of 
the projects was not fulfilled. 
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Determination of Effective Policies for Ecological 
Agriculture Development with System Dynamics – Case 

Study in Slovenia 

In this paper the system dynamics model of organic farming development in order 
to support decision making is presented. The system incorporates relevant 
variables, which affect the development of the organic farming. The model seeks 
answers to strategic questions related to the level of organically utilized area, 
levels of production and crop selection in a long term dynamic context and will be 
used for simulation of different policy scenarios for organic farming and their 
impact on economic and environmental parameters of organic production at an 
aggregate level. Using the model several scenarios were performed. 
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Re-designing policy and process in health care service 
delivery: a system dynamics case study 

The Veterans Administration faces growing dissatisfaction with the delivery of 
one of its key services, Compensation and Pension (C&P). This paper focuses on 
the system surrounding the administration of C&P exams, which determine the 
extent of a veteran’s service-related disability. Many VHA facilities nation-wide 
are experiencing increasing service delays, along with reductions in exam quality 
and patient satisfaction. A system dynamics model was developed to determine 
the relationships between operational policies, management decisions, and 
process outcomes, and calibrated with data from one New England-area VA 
hospital. Simulation of system performance under various demand scenarios 
reveal the extent of the implicit the trade-off between resource flexibility, clinic 
utilization rates and patient wait-times. These scenarios are used to develop 
strategic policies to improve resource allocation and increase timeliness under 
highly variable demand conditions. Furthermore, alternate staffing models were 
tested against historic demand patterns, providing quantitative evidence for 
system redesign. 
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Insights into Income Policy for Enhancing Employment  
and Stability of Capital Accumulation 

This paper reveals how the deterministic non-linear Lordon – Goodwin model 
(LGM- I) endogenously generates cycles of absolute and relative over-
accumulation of capital similar in important aspects to the Marx industrial cycle. 
This model hyperbolizes acuteness of accumulation crises. By correcting 
functional relations for implicit rate of capital accumulation, the present paper 
transforms LGM-I into LGM-II. Scenario I of sluggish stabilization at a low level 
of employment is based on a refined model LGM-II. Scenario II is a futile attempt 
to achieve hastily a substantially higher level of employment than in scenario I by 
policy optimization within the same improper social structure of accumulation. 
This paper revises original equations for profit sharing and bargaining wage terms 
and offers an upgraded model of capital accumulation LGM- III where a growth 
rate of total profit depends positively on a gap between the target and current 
employment ratios. The latter policy rule does not cause over-shooting of profit 
and under-shooting of wage in satisfying scenario III unlike ill-defined policy rule 
in scenario II rooted in LGM-I and LGM-II. The Structural Control Theory has 
helped in the policy design phase. A qualitative analysis of local stability for non-
linear models is extended by exposing transients to distant attractors. 
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The crises of water and population: The case of central 
Iran 

This paper is about the shortage of water resources in the central part of Iran -
Isfahan while the region faces rapidly growth of the population. The study utilizes 
the system dynamics approach. The model consists of the following three main 
parts: water consumption, water resources and population. We will account for 
the current policies and the current population growth rate in hope of preventing a 
catastrophic failure in less than two decades from now. So, emigration, birth 
control policies and major changes in the consumption style are evaluated. 
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Modelling Ethanol Supply, Demand and Price in the 
Brazilian Macro Economy 

The Brazilian program for sugarcane ethanol has been greatly successful since its 
inception about 40 years ago. But the road has been bumpy and today there are 
still major problems with price, supply and demand stability. This paper describes 
a research with the objective to propose policies by the government to stabilise 
and foster the Ethanol market in Brazil. The policies are tested by simulation. For 
that purpose a system dynamics model was built and calibrated to mimic the 
industry. Once the model is considered robust, it is used to test several proposed 
policies under different macroeconomic scenario forecasts. Historical evidence 
and the simulations suggest that the dynamics in the system are highly important 
in defining prices and other important variables. As one example, periods of high 
growth tend to negatively influence productivity after five to six years via a 
decreased investment in crops renovation which may create long term cycles. The 
effects of long term dynamics are mixed with several short and long term cycles 
typical of commodities markets and the combination increases complexity 
exponentially. Simulation can be a crucial tool for understanding causality and 
planning sound policies for the medium to long terms. 
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A System Dynamics Approach for Knowledge 
Management and Business Excellence: An Application in 

Iran 

One of the excellence enablers is KM . In order to evaluate the KM processes, a 
comprehensive model is required, which should be able to capture all aspects of 
KM. One of such models is KMAT . This research exploits system dynamics in 
order to measure the effects of KM on business excellence with a combination of 
KMAT and EFQM .Relationships between KM and EFQM are analyzed and 
demonstrated by means of the literature reviews, expert interviews and system 
dynamics .The results of this study could be useful for knowledge management 
planners and managers in organizations. 
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Future Development of 2nd generation Biofuels in 
Transport considering Learning Rates 

The aim of this paper is to illustrate the biofuel model BioPOL and its new 
developments, to describe a set of scenarios, in which BioPOL was applied and to 
discuss the results of the scenarios. BioPOL was developed and applied within the 
several European projects, among them TRIAS, PREMIA, HOP!, iTREN-2030 
and GHG TransPoRD. This paper refers to the latter project GHG TransPoRD. 
The BioPOL model delivers detailed outcomes for the different types of biofuels 
with regard to production capacity and produced volumes, costs and well-to-
wheel emissions of greenhouse gases. Furthermore, it includes advanced 2nd 
generation pathways from ligno-cellulosic feedstock. An important issue of 
BioPOL is the improved way in which learning for 2nd generation is considered. 
The paper refers to the work carried out in the GHG TransPoRD project. GHG-
TransPoRD developed a reference scenario and a set of GHG emission scenarios 
varying the technical measures to reduce GHG emissions. In these scenarios, 
BioPOL was applied together with energy model POLES and the transport model 
ASTRA. The model set derives detailed results on transport performance, 
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economic indicators (e.g. GDP), vehicle stocks, energy demand, fuel consumption 
and GHG emission. This paper focuses on the energy demand, the fuel 
consumption and the consumption of different biofuel types. 
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Modeling as Autonomous System: Varela Meets Darwin 

This paper posits mental modeling as autopoietic systems of ideas based on 
processes of selection. A thought experiment is proposed to illustrate the 
argumentation. After reviewing the essential features of selection theory and 
mental models, we present modeling as driven by a process of variations and 
selections. We then show how the deliberate process of model development 
fosters the generation of mental variety and transfers the locus of selection from 
external to internal. We deduce that modeling, as far as it succeeds in framing 
successful actions, is a selective advantage; however, as such it may only play out 
over generations. If mental models are autonomous and enactive systems, the use 
of selection theory to describe their evolution is fruitful. We believe both theoretic 
bodies to be useful for further investigating how model develop in minds and how 
internal selectors can be designed such as to reduce the need for external 
selection. 
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Learning to Think in Circles: Improving Mental Models of 
a Dynamic System 

This paper addresses the learning of feedback-thinking. Feedback-thinking is the 
ability to perceive circular causal relationships. Untrained individuals are known 
to misperceive feedback dynamics that experienced feedback-thinkers perceive 
with ease. What are the changes in perception of feedback that are triggered by an 
introduction course on system dynamics? We report on an experiment in the 
context of a business case study. We represent mental models of dynamic systems 
(MMDS) by variables, links and feedback loops. Then, we compare MMDS by 
using an innovative method. We found that most of the management students in 
our experiments perceive feedback loops after a training intervention. However, 
many of the variables, links, and feedback loops that are perceived stem not from 
the case study description; it seems that they originate from the imagination of the 
individuals. This suggests that becoming a feedback-thinker is a learning process 
and begs the question if there are different stages of expertise. For further 
research, we suggest to study the performance of feedback-thinkers with different 
level of systems dynamics expertise and domain knowledge. By this, we detail 
our understanding of how feedback-thinking can be learned. 
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Handling complex environmental issues. Group modeling 
as a deliberative platform at the  science-policy-democracy 

interface 

The Swedish Environmental Protection Agency had identified poor progress 
towards the Parliamentary Environmental Objectives (PEOs) for the Swedisk 
mountainous. Group modelling with stakeholders was carried out during a one 
year period. A total of about 40 stakeholder attended the group modelling 
sessions. In total four modelling sessions were performed. From a process point 
of view we note that: A/ Some stakeholders were not communicating (and in 
some cases barely on speaking terms) before the first modelling session. 
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Modelling provided a platform for dialogue as; B/ CLD modelling allowed all 
stakeholders to participate on an equal basis; C/ Modelling efficiently defused old 
conflicts as focus was shifted towards processes rather than the goals of any given 
stake holder; D/ All participants gained a better understanding of the mountain 
environment and identified previously unidentified causes for stakeholder 
conflicts and poor PEO achievement. Models were documented, collectively peer 
reviewed and continousy revised. The project resulted in: 1/ A joint stakeholder 
based and uncontested analysis based on CLD-models of the social, economic and 
environmental dynamics in the Swedish mountains was developed; 2/ A stake-
holder based proposal for a research programme was developed; 3/ A larger 
report describing the project by the Swedish EPA. 
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Success Dynamics - a Concept for building System 
Dynamics Models as Decision Support within Strategic 

Management 

Successful corporate action requires a comprehensive recognition of the relevant 
cause-effect relationships. In combination with the mental models of decision-
makers, and as a complement to static instruments for business management, 
system dynamics simulation models provide valuable support. However, due to 
the usually experienced big effort and the demand of specific modelling 
knowledge the use of such models is not yet widespread within management. In 
order to give medium-sized companies in particular access to such simulation 
models, a practice-oriented concept was developed, enabling the design and 
implementation of system dynamics models as to support decision-making within 
strategic management. Within the framework of an empirical case-study, 
simulation models were developed for and implemented in four production 
companies. In order to make the modelling process as simple, efficient, effective 
and relevant as possible, a practical procedure was derived out of the case studies. 
This procedure describes the entire modelling process encompassing the initial 
process of structuring the mental models, the development of quantitative 
simulation models, as well as the analysis of various scenarios. The concept is 
based on generic model components, assembled to form a fundamental model 
structure (backbone) in order to facilitate and to accelerate the modelling process.
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The Transition of the Residential Heat Market in Germany 
- A Dynamic Simulation Approach 

This paper presents a dynamic simulation model for the study of the residential 
heat market in Germany with regard to the European energy targets for the year 
2020. It describes the model properties and specifies the dynamic structures of the 
demand side based on housing units and of the supply side which is formed by 
heating systems. An initial model validation indicates the appropriateness of the 
model assumptions. Five policy scenarios are introduced which take into account 
different measures for the promotion of renewable and innovative heat generation 
technologies and obligations for energy-efficient renovation of buildings. The 
discussion of the scenarios shows that with the given set of policies, the EU 
targets for heat demand reduction and CO2 emission mitigation in the residential 
sector would not be met, while the envisaged share of renewable and innovative 
technologies seems to be achievable. 
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Designing Simulations for use in Higher Education 

Forio Online Simulations has been developing and designing web-based 
simulations since its founding in 2001. During that time Forio has developed 
through experience a generalized and repeatable process for designing and 
developing successful simulation based e-learning products. In this paper the 
authors discuss this process, giving specific examples and project timelines that 
can be applied to other simulation based development. The authors cover topics 
such as initial idea generation, management of scope, and how to apply the 
iterative development methodology successfully during both the simulation 
design and development phases. 
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Different Concepts of Dynamics in Strategy Research 

The aim of our paper is to review strategic management literature for their 
understanding of dynamics. The increasing amount of strategic management 
studies that discuss dynamic issues beg the question about the underlying 
conceptual meaning of dynamics. What concept of dynamics do these studies 
imply? It is the objective of the paper to conceptualize and categorize the 
understanding of dynamics which has been used in the field of strategic 
management. 
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Evaluation of group model building in a strategy 
implementation context: a New Zealand government case 

study 

This paper presents the results of a group model building intervention to support 
the implementation of an organisation strategy in a New Zealand government 
department. Four separate three-hour ‘qualitative system dynamics’ workshops 
were conducted with department employees. Many authors have advocated the 
use of systems thinking in strategy development, but few have specifically 
explored its use to support strategy implementation. The strategy implementation 
literature reports similar success factors to the outcomes reported in group model 
building, suggesting potential applicability. A range of survey methods were used 
to evaluate changes in communication quality, insight, consensus and 
commitment to conclusions, which are associated with effective strategy 
implementation. Post-workshop survey results showed significant increases in all 
four outcome areas. Comparing work samples from before and after the 
workshops showed new insights and increased consensus. This paper represents 
work in progress, as not all of the survey tools used have been fully validated. 
Further research on the study cohort at the later date may provide insight into the 
longevity of the reported changes. 
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The Dynamics of Undersea Cables: Emerging 
Opportunities and Pitfalls 

Cyberspace is built on physical foundations that support the “virtual” 
manifestations we know of and use in everyday computing. Physical 
infrastructure can include wired, fiber optic, satellite and microwave links, as well 
as routing equipment. An often overlooked but critical part of the Internet 
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infrastructure is undersea communication cable links. Undersea cables are the 
technology of choice to move large amounts of data around the world quickly. In 
the U.S., approximately 95% of all international Internet and phone traffic travel 
via undersea cables. Nearly all government traffic, including sensitive diplomatic 
and military orders, travels these cables to reach officials in the field. The 
problem, however, is that the undersea cable infrastructure is susceptible to 
several types of vulnerability, including: rising capacity constraints, increased 
exposure to disruption from both natural and mad-made sources, and emerging 
security risks from cable concentration in dense geographical networks (such as 
New York and New Jersey, and places like Egypt/Suez Canal.) Moreover, even 
under normal working conditions, there is a concern whether governance-as-usual 
can keep up with the future growth of Internet traffic. In this paper, we explore 
the impact of these problems on the dynamics of managing undersea cable 
infrastructure. 
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A dynamic model of two competing cities: the effects of 
competition on tolls and land use 

In this paper we model the impacts of competition between cities when 
considering demand management strategies on both the optimal tolls and business 
and residential location choices. The work builds on earlier work which studied 
competition in a small network using a static equilibrium approach. That work 
showed that while both cities have an incentive to charge alone, once they begin, 
they are likely to fall into a Nash trap or prisoner’s dilemma where both cities are 
worse off. Our research extends this by setting up a system dynamics model 
which includes all modes and longer term location responses. The model is used 
first to study an isolated city and a simplified welfare function is used to 
determine the optimal toll around the central area and its impacts on location 
decisions and other transport indicators. A twin city is then added. Traffic from 
the neighbouring city may be charged and the revenue retained - a form of tax 
exporting behaviour which should increase the welfare of the city. We study the 
impact on the optimal tolls set by the cities and how the game develops between 
cities of equal size and amenity. The impact on location decisions and other 
transport indicators are presented along-side the implications for regulation and 
the development of cities within regional partnerships. 
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Exploring Barriers to Implementing System Dynamics 
Tools for K-12 Sustainability Education 

STEM education continues to move up the national priority list with the broad 
goal of creating STEM- literate learners, able to make sustainable decisions. To 
this end, systems thinking tools and system dynamics simulations provide a 
valuable means for helping students think about complex environmental 
problems. This study, completed in a school district that has adopted a curriculum 
for 9th grade science that includes system dynamics models, reports on the results 
of a Web-based survey regarding the use of systems tools in science classrooms 
and teachers’ understanding of the tools available to them. Teachers identified 
barriers to implementing systems simulations as both computer access and their 
own understanding. A test of teachers’ understanding of systems principles 
reveals inconsistencies in the way they interpret models, based on their 
understanding of the system. Response themes were verified with a follow-up 
focus group and the additional themes of suggestions for model use and using 
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models with English Language Learners were captured. Strategies for addressing 
these issues with professional development are provided. This study focuses on 
the adoption of system dynamics as a technology and framework that has 
potential to be effective across disciplines in helping students and teachers 
communicate about complex global problems. 
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Modeling of the Air-Pollution Emergency Situations 
Control and Geographical Information Processing for 

Rescue Decision Making 

GEPSUS, decision support system for handling hazardous air pollutant releases 
was developed based on a Gaussian simulation model of air pollution dispersion 
using MATLAB. For the Gaussian model the following assumptions apply: a) the 
smokestack emission is constant and continuous, b) flat homogeneous terrain, and 
c) the wind speed is constant. It is assumed that in the main wind direction, x, 
advection dominates over diffusion and dispersion. A detailed outline of the 
system integration is provided, which includes aspects of hydro-meteorological 
data, eco-toxicological data, Geographical Information Systems (GIS), user input, 
and system output including a description of threat zones and evacuation plans 
using a geo-browser. The Gaussian air-pollution dispersion simulation model is 
linked to the GIS by generating the output in KML file format. Several simulation 
scenarios were considered using meteorological data sets of wind speed, wind 
direction and ambient temperature. The developed simulation model and decision 
support system is intended to facilitate rapid emergency response for both 
deliberate and accidental air pollution releases. System dynamics model is 
developed to address the crisis mitigation issues. 
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European Union Economy System Dynamic Model 
Development 

The formation of the EU is the one of the biggest political–economic events of the 
last 50 years. EU development process is still incomplete, with still evolving EU 
economic foundations and financial system. The aim of study is to develop EU 
economy functioning SD model, taking into account main economic indicator 
changes of EU countries since EU enlargement. Study result – author divides 
countries into several groups, based on their economic specifics. For these groups 
in the paper the first attempt to develop EU economy system dynamic model is 
undertaken. General scheme of EU economy SD model is shown, new EU 
member economic integration model is developed. Model is tested only for one 
EU country, Latvia. Results of paper show failure of mechanism of EU 
operations. The available mechanism contradicts EU principles; it doesn't 
promote the cohesion in EU, but quite opposite- leads to solving problems of 
well-developed EU countries at the expense of developing countries. In the given 
conditions the example of Latvia shows that there is no possibility to overcome 
the system crisis. These circumstances specify necessity of changes in EU internal 
migratory policy, in principles of developing countries’ support, in distribution of 
means, taking into account internal migration. 
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Designing and Analysis a Dynamic Model of World Class 
Manufacturing in Iranian Automotive Industry 

World Class Manufacturing (WCM) has attracted the attention of many 
manufacturing industries and operation strategists. Lack of clarification of 
relationships among widely spreading elements of manufacturing process and 
poor attention to non-linearity and time delays, all are the main reasons that some 
companies may be far away from developing a comprehensive and advantageous 
model in a WCM system. The purpose of this paper is designing and analysis a 
dynamic Model of WCM system to develop a proper strategy which changing the 
current situation into a WCM situation would be possible in the future By the 
Dynamic Balanced scorecard (DBSC) methodology as well as clarifying 
deficiencies of classical balanced scorecard, a systematic model of WCM has 
been presented through causal loop and stock & flow diagrams. This research has 
been carried out as a case study in the Iran Khodro Co.(IKCO), We've used 
Vensim software for designing and analyzing our model after entering related 
data, parameters, and equations. Some strategies have been presented through 
analyzing the scenario and running the simulation model. 
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Ex Ante and Ex Post Sustainability of Energy Choices 

The challenge of sustainability has reached everybody. The concept is mostly 
used as a normative concept but has too many interpretations. System dynamics 
provides a reasonable method to avoid the intragenerational and intergenerational 
subjectivity of this term. The formal approach reveals not only the boundaries and 
the causal structure of the examined system but although the hidden 
presuppositions of the modeler. “Ex ante” sustainability will be ensured by the 
modeling procedure, since sustainability means that the chosen variables in the 
system with a particular model-structure are in the preferred range in the specific 
period of time. “Ex post” sustainability, as the judgment of “next generations”, 
can be reached only if the model includes the changing preferences of future 
observers. The problem of ex ante and ex post sustainability will be demonstrated 
with a model of the energy system in a “small world”. The decision-makers face 
the situation how to allocate the finite fossil energy reserve between energy 
efficiency retrofit of buildings and development of renewable energy potential. 
This is a realistic dilemma because they have to satisfy although the operating 
energy demand of the world and they do not know how much fossil energy is still 
available. 
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Heating or Transporting 

Greenhouse production in Mediterranean regions is a very profitable business. 
Nowadays European supermarkets are full of agricultural products from this area. 
The newest trend is combining aquaculture and hydroponics: fish and vegetable 
production in one system. It is also possible to produce these products in 
greenhouses in Continental climate, but it needs much more energy. However, a 
question has arisen: which production type needs more energy: produce products 
in Mediterranean regions and transport it to the heart of Europe, or produce it in 
Europe with more energy? This paper compares these two possible ways, building 
up a system dynamic model for an aquaponics greenhouse production in a 
Continental climate. 
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Dealing with Public Debt Burden: A System Dynamics 
Approach to Implement Sustainable Financial Policies in 

the Italian State 

In the last decades in several mature democracies the problem of debt emerged as 
a violation of intergenerational equal treatment due to high expenditures 
concentration and dilution of costs by mean of debt creation. So far this issue has 
been analyzed from a statistical and a socio-economic perspective, which 
identified the high political interference as the main dysfunction of country debt 
management. There are no studies which frame the issue by focusing on State 
institutions as performance-oriented organizations, according to this perspective 
such organizations have to respect dynamically trade-off between development 
and the debt reduction through a mix of levers such as: funds 
acquisition/reduction, interest rate and financial leverage. System dynamics can 
be successfully used as an instrument to support Government in keeping control 
over the key variables affecting debt changes and implementing a sustainable 
policy. In the paper three kinds of policies are recommended: the reduction of 
expenses and increase of receipts in the short term to drastically reduce the debt 
amount; the opportunity to exploit the financial leverage in the long term. Such 
approach implies a change of perspective, looking at Italy as a performance-
oriented organization in which a proper financial management serves economic 
development and not vice versa. 
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Road safety strategies: An analysis with system dynamics

This paper constructs a system dynamics model in order to analyze the evolution 
over time of the number of traffic accidents in a generic region in which different 
scenarios are possible. Mainly, a set of three instruments is used to fight against 
them: information campaigns, traffic legislation and a monitoring system. The 
structure of the model is assembled by considering two aspects. First, the 
influence of the instruments on the causes of the traffic accidents and then, the 
structure takes into account how authorities adapt the intensity of the instruments 
in according to certain target. The simulation model integrates several non-linear 
relationships and delayed links in addition to two random elements. A Monte-
Carlo simulation is employed to obtain significant paths of traffic accidents under 
different scenarios and public strategies. The simulation results exhibit how the 
instruments work in every scenario and its global efficiency. The best solution is 
not always the same. Sometimes, the lower number of traffic accidents requires 
that the instruments are used continuously, but on occasions, it is obtained when 
the instruments are used intensively. Then, under a tight budget, the 
implementation of a public road safety strategy requires a special analysis of costs 
and efficiency. 
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Interrelations Between Demography and Economy: The 
Decline of Fertility Rate, an Analysis With System 

Dynamics 

The main aim of this paper is to study the impact on birth rate of specific public 
policies: subsidies to chilbearing and public consumption. The analysis is framed 
in an developed economy in which fertility choices and economic decisions are 
interconnected. In particular, the study relies on overlapping generations, habit 
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 formation in consumption and endogenous fertility rate. This last factor is directly 
explained by the preference for children, the economic capacity of young people 
and the stylized fact of unemployment. The outcome is a versatile system 
dynamics model that is adapted for the Portuguese economy from 2000 to 2011. 
Two counterfactual exercises differentiated from the employment distribution but 
with identical alternatives of public spending are implemented in the simulation 
model. The results show two divergent aspects: the births do not vary if the public 
consumption increases but, the births increase when the costs of childrearing are 
subsidized even if the public consumption is high. These results also indicate that 
the subsidies are not sufficient to curb the decreasing trend of births. In addition 
to them, it is required a sustainable economic growth. Key words: Fertility, 
Consumption, Unemployment, System Dynamics, Simulation. 
 

Peter Stasinopoulos 
peter.stasinopoulos@anu.edu.au 

Australian National University 

Paul Compston 
paul.compston@anu.edu.au 

Haley Jones 
haley.jones@anu.edu.au 

Australian National University 
 

Policy Resistance to Fuel Efficient Cars and the Adoption 
of Next-Generation Technologies 

We present a stock-and-flow model that describes the growth in the fuel 
consumption of the Australian car fleet despite persistent policy intervention by 
government, compliance and technology innovation by automakers, and shifts in 
transportation preferences by travellers. To this model, we add processes that 
describe the adoption by automakers of aluminium bodies-in-white (BIWs) and 
battery-electric (BE) powertrains, and the competition between automakers of 
these next-generation technologies and conventional technologies. The model 
shows that, in the future, growing congestion and declining oil availability could 
cause the fuel consumption of the car fleet to decline, despite growth in the size of 
the car fleet. Under these conditions, the adoption of aluminium BIWs could 
cause fuel consumption to decline further. Also, the adoption of BE powertrains 
could cause energy (fuel and electricity) consumption to decline faster, down to a 
point, but then increase the long-term transportation energy consumption by 
encouraging travellers to continue to drive cars rather than shift to public 
transportation. These results suggest that congestion, the price of petrol, and the 
availability of fuel have high leverage for influencing car- fleet fuel consumption. 
Also, next-generation technologies have lower leverage, but this leverage could 
be enhanced by a competitive market environment. 
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What Can Students Learn from Simple Simulations about 
Accumulations? 

This paper presents the second phase of research about designing and testing the 
effect of systems simulations for building systems understanding. It builds on 
work presented last year in which we used a paired experiment in an introductory 
level college course to examine the effect of a simulation on understanding of 
simple accumulation principles. Previous results showed significant differences in 
some measures of understanding of systems principles but also highlighted issues 
with simulation design, comparability of subject groups, and measures of systems 
understanding. In this phase, we revised the simulation, learning measures, and 
study design. All students used the simulation and we compared the extent to 
which students interacted with the simulation with their performance on a set of 
systems thinking measures. Pre-test/ post-test measures showed strong 
improvement in understanding of accumulations principles. 
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Web-based Simulations for Strategy and Sustainability: 
The MIT Sloan LearningEdge Management Flight 

Simulators 

The MIT Sloan School of Management has created a set of interactive, web-based 
management flight simulators to teach key ideas in business, strategy, 
sustainability and related fields. These simulations are freely available to anyone 
through the MIT Sloan LearningEdge portal (mitsloan.mit.edu/MSTIR/SYSTEM-
DYNAMICS). Here I describe four simulations now available: Salt Seller (a 
multiplayer commodity pricing simulation); Eclipsing the Competition (learning 
curves, using the solar photovoltaic industry as the example); Platform Wars 
(competition in the presence of network externalities using the video game 
industry as the context); and Fishbanks (the Tragedy of the Commons in the 
context of renewable resource management, updating the classic game by Dennis 
Meadows). Each simulator teaches important concepts in management, strategy 
and/or sustainability. Each is grounded in a particular industry or firm, and comes 
with original case studies or briefing material describing the strategic challenges 
in these settings. Through these simulations, students, executives, policymakers 
and others can explore the consequences of different strategies so they can learn 
for themselves about the complex dynamics of difficult issues in a variety of 
important settings. I describe their purpose and use, illustrate their dynamics, and 
outline the instructor resources available for each. 
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Searching for the magnificent mountain landscape – 
environmental management in the Swedish mountain areas

To reach a sustainable society where the environmental problems are solved, 
Sweden has formulated 16 Parliamentary Environmental Objectives. It is assumed 
that all sectors and stakeholders will take responsibility for reaching the national 
environmental objectives. The need to develop management tools for complex 
systems initiated a project to map structures and interactions between 
stakeholders and to analyse how processes within the objective influence 
governance and the ability to achieve desired outcomes. The project used system 
analysis and group based conceptual modelling included a social adaptive 
learning process. The research process involved 40 stakeholder representatives 
interacting over seven workshops. The diagrams were continuously and 
collectively peer-reviewed allowing all stakeholder attitudes to be obvious for the 
participants. The main findings were 1) the current focus of the MML objective 
on environmental sustainability was to narrow and that a broader perspective 
including social and economic sustainability was needed; 2) chosen indicators are 
not sufficiently comprehensive and only partially indicating if the objective is 
reached and the process of public participation has been dysfunctional; 3) the 
current management lack respect for local perspectives and 4) the locally 
perceived legitimacy of authorities is low due to previous actions and 
experiences. 
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Understanding Complexities in Public Policy Making 
Process Through Policy Cycle Model:  A System Dynamics 

Approach 

This paper is aimed to explore theoretically the complexities and the reality in the 
policy making process from the point of view causality relationships among the 
components or actors within the system. The complexities’ exploration in the 
paper is based on the model of the policy cycle that is widely discussed in the 
public policy and public administration literatures. The sense of reality 
surroundings the policy-making process is perceived from some study cases that 
have been observed from Australia and Indonesia literature. Simulation 
throughout the paper revealed different complexities and some pitfalls in each 
stage of the policy cycle model on which should be given a proper attention from 
the policy stakeholder. The paper tried to construct a different approach to 
understand the reality and embrace the complexities of the policy-making process 
in order to present a starting point for an open discussion in public policy field. 
The effort could be a learning tool for the public policy maker to build good 
awareness and understanding on their roles in the complex relationship and inter-
dependent environment. Eventually, the paper hopefully can fill the gap between 
policy cycle model theory and the complexity in the real situation of the policy-
making process. 
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Using System Dynamics Approach to Support Sustainable 
Growth Of Small And Medium Enterprises’ Quantity In 

Indonesia 

This paper has objectives to discuss and propose policies such as; first, from 
operational side: providing market information in order to give more access for 
market demand, market capacity. This strategy will in the long term lead to a 
better production planning. Second, from the financing side: using profit- sharing 
principle of financing (PSP) to cope with such dynamics behavior in order to 
support a sustainable quantity growth of SMEs. Simulation conducted in this 
paper has implemented two policy levers, which are first; a production 
coordination system through information sharing and second; financing 
mechanism with PSP contract for Small Enterprises (SEs). The paper also shows 
the added value creation of PSP principle in economy and minimization of the 
agency risk with double layers referencing method. This paper re-emphasizes 
first; the use of production coordination to support positive growth number of 
SMEs especially to prevent collapse after experiencing overshoot growth, and 
second; proposes a financing mechanism for SMEs based on PSP principle to 
prevent SMEs from the operational failure. This paper also proposes the use of 
double layer referencing system to minimize agency risk in the area of PSP 
contract agreement. 
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SD Model of Romeo and Juliet 

Adaptation of SD mainly focuses on management and environment aspects, and 
successes to get enormous reputations from results. However, adaptation of SD is 
not limited on these areas, but disseminating to psychology and military science 
recently. Author believes such adaptation should be wider to other fields too. 
Continuous of such adaptation, this paper tries to build SD model for study 
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literature with quantitative explanation and understanding. William Shakespeare’s 
“Tragedy of Romeo and Juliet” is one of best works in his early age. Similar story 
also looked in other literatures in other countries including works of Chikamatsu 
Monzaemon in Japan and opera Tristan and Isère. Added more, “Romeo and 
Juliet” was adapted to other forms of arts and literatures including Broadway 
musical “West Side Story”. However, adaptation of SD to literature is not so easy, 
specially literatures these focus winding nature of people such as “Macbeth” and 
“Othello”, in later works of Shakespeare, or describes people’s behavior on 
rational environment in works of Kafka and Murakami Haruki. SD Modeling of 
“Romeo and Juliet” is comparatively easy for avoid consideration of such 
difficulty, as author find. In this paper, author also discusses technical issues and 
way of thinking for modeling literature. 
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Modelling the gold market, explaining the past and 
assessing the physical and economical sustainability of 

future scenarios 

By using an integrated dynamic model we are able to reconstruct the supply and 
gold price of the past (1920-2010) and this is used to predict the future supply of 
gold to the market and to make a forecast of the gold price 2010-2100. The model 
was validated against field data for the period 1920-2010 and it performs well. 
The simulation results show that the market is fundamentally driven by supply 
and demand, but that derivates trade and speculations have affected the market 
significantly to create large short term variations in price. In the long term, the 
model predicts a shift from high-grade ores to low-grade deposits as the main 
supply source in the next 50 years, but that recycling will become the most 
important source of gold to the market. The authors predict a significant 
tightening of the gold market, with rising prices and a decreased derivates trade as 
compared to trade in the physical commodity. The model shows clearly that 
foreward and derivates trade create less stability and increase price fluctuations, 
but that they cannot prevent the long term trend from basic fundamental factors to 
set the long term levels. 
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Modelling the initiation, progress, symptoms, expressions 
and possible treatment of multiple sclerosis 

Methods of systems analysis were applied to the illness multiple sclerosis (MS). 
By mapping causality among the many causes affecting multiple sclerosis, we 
have been able to show that it is a systemic illness, with multiple interacting 
causes and mechanisms. By using causal-loop diagrams we synthesized a 
systemic picture of MS in which the role of allergies, pathogens, molecular 
mimicry, venous vascular dynamics, membrane stability, immune system, and 
oxidants-antioxidant dynamics were integrated. There are important components 
that make up MS: 1. The root cause: Permeable blood-brain barrier (BBB) and 
transmission of provocative substances into the brain 2. Triggers of inflammation, 
oxidation and immune responses: a. Antibodies attachment to myelin surfaces and 
oligodendrocytes b. Immune system provoking substances creating antibodies c. 
Leakage of blood into the brain through the permeable BBB promoting oxidants. 
3. Reinforcing and linked loops keeps the MS system running: a. Oxidant cycle b. 
Immune cycle c. Scarring cycle The different mechanisms are linked together into 
an integrated model for the disease. The model outputs show good correlation 
with observed data. The model was used to derive a strategy for treatment, and 
several scenarios were investigated. 
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Modeling the survival of Athenian owl tetradrachms struck 
in the period from 526 BC to 42 AD, from 526 BC to the 

present 

The TETRA-model has been built to predict the modern occurrence of ancient 
Athenian tetradrachm silver coins in quantitative terms, based on their original 
minting volumes an antiquity and the processes of their loss and destruction, as 
well as the process of finding them in modern times. The conceptual model was 
developed as causal loop diagrams and flow charts, based on Athenian siver 
mining dynamics, the minting process, the circulation in trade and finance in 
ancient Athens, rates of wear and loss of coinage, corrosion of coins in the buried 
state, modern retrieval rates and dynamic turnover in the numismatic market, as 
well as deposits into collections and museums. A systems dynamics model was 
programmed in the STELLA modeling environment and implemented for 500 
years of Athenian coin production (526 BC to 42 AD) and preservation and 
retrieval until the present (526 BC to 2010 AD). The TETRA model was tested 
against independent estimates of past and present coin volumes, treasure finds, 
museum stocks. The model seems to work well in tests against independent 
estimates. The approximate number of coins surviving until today for the different 
types such as archaic owls, classical owls, transitional owls, heterogeneous owls 
and new style owls were predicted well within the estimates derived through other 
means and museum inventories (r2=0.82). 
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The WORLD model: Peak metals, minerals, energy, 
wealth, food and population 

A new global systems model (WORLD) was assembled to analyse natural 
resource scarcity as a continuation of the model used in Limits-to-Growth 
(World3). WORLD is underpinned with burn-off rates and Hubbard´s curves so 
that a complete overview can be obtained. The WORLD model includes a global 
population module and an economic model. It connects extraction and recycling 
of resources, land use, soil availability, food production and population with 
economic growth and decline and societal stability. Our analysis shows that the 
underpinning natural resources for the current world economic system have either 
peaked or will peak in the next four decades. If we continue on the same path as 
today the resources will become scarce within this century. We also show that 
natural resource scarcity will lead to “peak wealth”, “peak population”, “peak 
infrastructure”, “peak costs”, “peak problems” and possibly “peak civilization” 
unless some urgent measures are systematically taken throughout the world. The 
creation of money from conversion of resources and work, as well as the current 
extensive borrowing from the future, causes concerns that peak resources may 
lead to “peak wealth” and the end of the golden age we currently have for 
developed nations. 
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Water Cycle Analysis System Dynamics Model for 
Designing Optimal Water Reclamation Scheduling 

A water cycle analysis System Dynamics model for designing an optimal 
reclaimed water production scheduling is proposed. A water cycle has various 
types of water flow and storage, so System Dynamics is suitable for modeling and 
simulating it. In addition, by using System Dynamics modeling software, various 
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types of models for water cycle analysis can be modeled comparatively easily and 
used to design an optimal scheduling. The model must be able to analyze water 
quality and energies for water distribution and treatment as well as water flow and 
storage in order to schedule optimal production. It therefore consists of three 
components: water flow, water quality, and energy models. We constructed a 
water flow model that can handle various types of water flow. The Energy model 
computes the energy consumption of the pumps and blowers used in water 
distribution and water treatment systems, and the water quality model computes 
the water quality of treated wastewater and reclaimed water. Our constructed 
model was used to schedule water reclamation production to reduce the energy 
consumed during the water reclamation process and to ensure high quality of the 
reclaimed water. Simulation results showed that the proposed model is effective 
for designing an optimal scheduling. 
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Fallacy of “Decomposition”: Cooperation rather than 
Competition inside Organizations 

In general, competition in markets stimulates companies to survive and make 
better products at lower cost. Through this process, effectiveness is increased and 
innovations happen. These results are also desired inside companies and other 
business organizations. Therefore, many organizations introduced a competition 
mechanism into their organization inside. However, the expected good results 
have not always appeared. Competitions inside are not magic wands to make 
people employees. Indeed, workers have been stimulated in some contexts and 
some of them have improved their performance eagerly. Nevertheless, the 
performances of whole organizations have often failed to elevate. This paper 
shows that cooperation based on professionalism inside organization is more 
important than competition inside. System dynamics models and simulation 
results in this paper explain that macro mechanism, like a markets’ one, cannot be 
employed as micro mechanism. This kind of mechanism import failure should be 
called fallacy of “decomposition.”. 
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Control Heuristics for Soft Landing Problem 

In this paper, we developed two different control heuristics for the soft landing 
problem. The first heuristic is adapted from the mass spring damper model using 
the similarity of the equations of the soft landing model given in this paper to the 
equations of the mass spring damper model; both models can be reduced to a 
second order linear differential equation. The second one is a bang-bang heuristic 
that first allows the spacecraft to fall freely, but after a critical point is reached, it 
uses the reverse force thruster at its maximum power until the touchdown. Bang-
bang heuristic minimizes the time needed to land. However, it may crash the 
spacecraft in the presence of an error in the parameter estimates, or an error in the 
velocity or height readings, or an overlooked factor such as a delay in changing 
the level of the force created by the reverse force thruster, which is known as 
actuator delay. The mass spring damper based control heuristic requires a longer 
landing time, but it is more robust compared to the bang-bang control heuristic in 
the sense that it is less sensitive to the errors in parameter values, errors in 
readings, and presence of an actuator delay. 
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Strategic implications of workplace policies on nursing 
capacity planning 

Human resource requirements planning for nursing capacity has traditionally 
focused on expected utilization or demand and largely ignored the complex 
workplace policies. The approach taken in this research emphasizes the 
interaction of policies affecting compensation, work intensity, task satisfaction 
and career progression on hiring and retention – the flows that determine the stock 
of nurses. Based on research conducted with Singapore Ministry of Health, we 
describe how policy changes influence employment levels at care venues over a 
strategic time horizon. To answer three research questions posed by experienced 
planners and managers, we employ a System Dynamics model to test and explain 
the implications of alternative policy choices. 
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Supporting an internationalisation strategy using System 
Dynamics Modelling 

The aim of this paper is to show how modelling and simulation can support a 
deliberate strategy of internationalisation. I show details and experiences of 
developing a system dynamics model with a small wine company to structure and 
evaluate its internationalisation strategy prior to implementation. From this 
process it emerged that the cognitive ability of the manager visualizing the 
outcome of his strategic actions is limited due to the difficulty in measuring 
feedback processes conclusively during strategy design processes. (4746 words). 
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Strategic Planning Model & Tools for a State University 
College 

Presented here are strategic planning tools used at a State University, College of 
Business. Four distinct tools are presented: The Strategic Initiative Scoring 
Model, which communicates how the college strategic planning execution 
projects fit the strategic priorities of the University’s mission statement & 
strategic plan; the college Strategic Risk Planning Matrix, which describes both 
risk assessments and risk management plans; the college Strategic Planning (SD) 
Model, which is used by administrators to assess impacts from proposed or 
mandated changes in budgets, admissions, Student-Faculty Ratio targets, and 
faculty hiring/attrition; and the Strategic Performance Indicator matrix, used to 
monitor performance and drive the creation of new projects to be assessed in the 
Strategic Initiative Scoring Model. 
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A System Dynamics Model of Evolving Supply Chain 
Relationships and Inter-firm Trust 

Inter-firm trust is an essential element in supplier relationship that shapes the 
collaboration and coordination between suppliers and buyers. In this paper, we 
use system dynamics as an approach and perspective to analyze the evolutionary 
process of supply chain collaboration. Use a valve manufacturing firm as an 
illustrative case, this paper illustrates how a buyer firm in a networked supply 
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chain unexpectedly harmed the inter-firm trust between the buyer and its suppliers 
that further resulted in the collapse of the relationships among them. Based on the 
quantitative system dynamics model developed, this paper argues and shows that 
supply chain relationships may be more complex than the consideration of 
transaction costs. Path dependency of the make or buy decision may exist and 
drive a supply chain to evolve over time. Buyers and suppliers’ rational decisions 
to reduce their own risks and to optimize efficiency may not only interfere with 
the benefits of the other side but also entrap a long existed supply chain to 
collapse. From the economic perspective, how to balance the time required for 
capacity expansion and the time for suppliers to develop new customers is of the 
essence in such a vulnerable supply chain setting. 
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Is Ability of Solving Complex Stock-Flow Problems 
Associated with Ability of Solving Simpler Ones? An 

Experiment in Turkey 

There are many studies exploring the reasons behind failures in solving generic 
system dynamics (SD) problems such as stock- flow (SF) failure. Although they 
reach some limited associations, they do not find any significant cognition related 
factor explaining the variation in failures except the positive impact of visual 
saliency of the problem displays. In present study we put forward the question 
“Does cognitive problem solving capability improve progressively?” So, we 
prepare a performance sheet including two parts. First part consists of simpler SF 
problems and second part contains more complex ones. Then we ask these 
questions to motivated undergraduate industrial engineering students. Sample of 
participants consists of two groups. First group is SD educated and second group 
is not SD educated. We see that while some individuals are performing well in 
solving more complex SD problems, others are performing well in simpler ones, 
and ability to solve more complex problems is not dependent on performance in 
solving simpler ones. But we find associations between capabilities of solving 
two different more complex SF problems each other. We also see that SD 
education increases the capability of solving more complex SF problems but does 
not affect the capability of solving simpler SF problems. 
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Accounting Dynamics -- Rethinking about Theoretical 
Framework 

Accounting Dynamics (AD) is a methodology of accounting as social science. We 
studied Accounting Dynamics from 1982 to 1994. We first proposed the concept 
of Accounting Dynamics on International System Dynamics Conference in 1987 . 
We interrupted the study for a long time, because there were some difficulties to 
develop the real Accounting Dynamics models. The concept is still reasonable 
and so attractive that we have reviewed Accounting Dynamics again. This is first 
step to restart the project and show you Accounting Dynamics in order to 
organize the SIG. This paper shows what is "Accounting Dynamics" clearly. 
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Using System Dynamics to Contribute to Ecological 
Economics 

This paper demonstrates the usefulness of the system dynamics approach to the 
development of ecological economics, the study of the interactions between 
economic systems and ecological systems. We build and analyze an ecological 
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economic model: an extension of a population–resource dynamics model 
developed by Brander and Taylor and published in American Economic Review 
in 1998. The focus of the present paper is on the model building and analysis to 
contribute to theory building rather than eliciting policy implications from the 
model. Hence, this is an example of model-based theory building using system 
dynamics. Our analysis sheds light on several problems with this type of 
eoclogical economics model that can be attributed to three commonly taken 
approaches to model building and analysis by traditional economics: 
simplification through the use of exogenous variables, equilibrium thinking, and a 
focus on the so-called balanced growth path. To solve these problems ecological 
economic models should adopt approaches that are not prevalent in traditional 
economics such as taking an endogenous point of view and allowing for out-of-
equilibrium (adaptation) which are key principles of the system dynamics method.
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Enhancing the Understanding of Corruption through 
System Dynamics Modelling 

Over the past few decades, many studies of corruption have been carried out. 
These studies have mainly focussed on specific characteristics such as: economic 
issues, legal issues, social propositions, impact on national development, and in 
relation to economic policy. The rationale of this research is to build initial 
system dynamics models of corruption, so that these models can extend our 
understanding of corruption and act as an input to future policy making on 
corruption. System dynamics modelling allows researchers to discover ‘hidden’ 
dynamics. Moreover, system dynamics enables the analyst an increased level of 
flexibility, as system dynamics modelling uses both theoretical understanding, as 
well as empirical data collection. Indeed, as a result of this study, we can offer an 
explanation that uncovers the underlying factors that address the dynamics of 
corruption, social, economic, political, judicial and cultural factors in case of any 
developing country, which can be applied with some modifications for developed 
world. In this we try to determine problem of corruption in societies by 
incorporating very complex and different social, cultural and even religious 
aspects that were mostly untouched in system dynamics studies in past. Systems 
dynamics model of corruption developed in this study would be of use to policy 
makers and non-governmental organisations in understanding the complex nature 
of corruption. 
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Assessing threads and opportunities of induced technology 
change: Long and short term cycles in the carmaker 

industry 

This paper introduces the industrial transformation model applied to the carmaker 
industry. We analyze the interaction between supply and demand as well as policy 
regulations supporting the diffusion of advanced vehicle technologies. It allows to 
assess prospectively threats and opportunities of induced technology changes for 
industries. The simulation exercise provides evidence that smart governance 
approaches involving concerted entrepreneurial and political decision making can 
avert severe industrial crisis of adjustment during phases of socio-technical 
transitions. The overall cycle pattern seems to play out over a time period of 50 
years. It is strongly influenced by the climate policy regime and the innovation 
investment behavior of firms. It results in a sectoral boom phase once the 
transition towards near zero emission vehicles has been mastered. The policy 
induced technology change pattern is comparable to the long wave theory in 
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terms of its duration and the argument, that deep structural causes are innovation 
processes in whole technological systems. Moreover, we have identified the 
drivers of single short term cash cycles. Differences between cash inflow and 
outflow over time that are triggered by strategy and policy changes explain short 
term fluctuations. 
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A Preliminary Model of Innovation Systems 

The Innovation System (IS) approach is a conceptual framework used by scholars 
and policy makers to describe the scientific and technological structures and 
processes that influence economic development. The current literature offers a 
wide variety of models representing IS making difficult to choose the most 
appropriate one to inform and formulate policy. This article aims at summarizing 
and aggregating the wide range of models into one single meta-model that could 
allow a more comprehensive understanding of the structure - components and 
linkages - of an IS and offer rigorous and timely assessments of the evidence base 
to inform decision and policy makers. Thus, a preliminary structured model of a 
Regional Innovation System is developed and formalized through the use of a 
system dynamics simulation model that depicts changes in the linkages and its 
knowledge flows over time. The model might be used in future research in 
analyzing specific Innovation Systems. 
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Power-leveling as an effect of group model building 

Use of power concerns a relatively unexplored area within group model building 
(GMB) assessment studies. In this paper we apply social exchange theory to 
explore the effect of GMB on the use of power by the participants. According to 
this theory, differences in power between two participants influence their 
communicative exchange process; the larger the power difference between two 
participants the less likely they are to interact and vice versa. This use of power 
hinders the design of optimal solutions which requires the unique expertise of all 
participants. It is hypothesized that the act of facilitation within GMB-sessions 
helps to reduce the use of power by participants. We call this effect ´power-
levelling´. If the hypothesis of power-levelling through facilitation holds, it may 
explain why group model building is helpful in designing better solutions. The 
research was conducted in a field setting at the Dutch Health Care Insurance 
Board (CVZ), where regular meetings and GMB meetings were compared. The 
first results are supportive for the hypothesis, however, more data are required. 
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A problem of a shortage of female managers or a problem 
of a surplus of male managers? 

This paper aims to add knowledge about solving stock-flow failure, in particular 
in the field of personnel policies, by incorporating the effect of framing, a concept 
from the psychological field, in decision- making on a stock-flow task. The 
framing-effect is the effect that the formulation of a problem has on ones 
understanding of and actions towards that problem. Participants to a system 
dynamics inventory task seem to react differently to a problem when it is 
formulated in different frames, which in turn might have an effect on the degree 
of stock-flow failure of the participant. Participants had to perform a variation of 
the female professors task, namely a managers task from a male perspective and a 
managers task from a female perspective, in which the question asked was the 
same but the frame of the tasks differed. It appeared that the participants with the 
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managers task from the male perspective recommended more extreme number on 
average in their reasoning than the participants with the managers task from the 
female perspective. There was no difference in stock-flow failure between the 
groups of participants. 
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Seeing with the Mind - The Role of Spatial Ability in 
Inferring Dynamic Behaviour from Graphs and Stock and 

Flow Diagrams 

Several experiments have shown that, when predicting the behaviour of stocks 
and flows, many subjects rely on the erroneous ‘correlation heuristic’. They seem 
to assume that the output of a system should look the same as the input. Based on 
similar experiments with kinematics graphs we hypothesize that spatial ability 
explains variance on tasks involving accumulation. We propose that spatial ability 
might also generate other important differences between people, such as their 
ability to infer behaviour from diagrams. We tested participants on two 
dimensions of spatial ability: visualization and spatial orientation. In an 
experiment we found that the visualization dimension has a positive effect on 
performance in various systems thinking inventory tasks and a negative effect on 
the likelihood that the participant selects a response typical for correlation 
heuristic reasoning. The positive relation to performance was also present for 
tasks in which stock behaviour had to be inferred from text and diagrams. 
Furthermore, we found that people are not persistent in their use of the correlation 
heuristic between different types of tasks. Males and females did not differ in 
their spatial ability, but, males did perform better on almost all stock and flow 
tasks. 
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How Can Mitigation and Adaptive Capacities to Climate 
Change Be Best Enhanced in Spain? A Human Values 

Evolutionary Approach 

Climate change (CC) mitigation and adaptation are preeminent goals of the 
European Union (EU) because there is a need to produce and consume in 
harmony with the global ecosystem that sustains us. To achieve those goals, the 
EU has set a target of ten percent green house gas emissions reduction in the 
agricultural sector relative to 2005 levels by 2020. The development of optimal 
strategies to meet that goal is the responsibility of each individual country, which 
suggests that country-specific research on the topic is needed for policy makers. 
Spain presents a unique setting for the study of optimal CC strategies because its 
agricultural sector is diverse and highly threatened by CC. This paper develops a 
continuous dynamic model in order to elucidate the current and emergent 
relationships and behaviors between the agricultural sector and its direct natural 
resources, human capital and social capital. The final aim is to identify efficient 
CC mitigation and adaptation strategies for the short and long run that consider 
the relationships between economic, natural and social systems. The model 
structure is based on the Spanish AgroSAM (social accounting matrix), extended 
with natural resource, human capital and social capital satellite accounts, and 
converted into a general disequilibrium model. 
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System Dynamics Modeling of Medical Use, Nonmedical 
Use and Diversion of Prescription Opioid Analgesics 

The objective of the study was to develop a system dynamics model of the 
medical use of pharmaceutical opioids to treat pain, and the associated diversion 
and nonmedical use of these drugs. The model was used to test the impact of 
simulated interventions in this complex system. The study relied on secondary 
data obtained from the literature and from other public sources for the period 
1995 to 2008. In addition, an expert panel provided recommendations regarding 
model parameters and model structure. The behavior of the resulting systems 
level model compared favorably with reference behavior data (R2=.95). After the 
base model was tested, logic to simulate the interventions was added and the 
impact on overdose deaths was evaluated over a seven-year period, 2008-2015. 
Principal findings were that a prescriber education intervention reduced total 
overdose deaths, while reducing the number of persons treated with opioid 
analgesics. A “popularity” intervention sharply reduced nonmedical overdoses. 
We conclude that the system dynamics modeling approach shows promise for 
evaluating potential policy interventions to ameliorate the adverse outcomes 
associated with the complex system surrounding the use of opioid analgesics to 
treat pain. 
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Customer Lifetime Value Promotion Strategy Analysis 
Based on System Dynamics Model 

Customer lifetime value (CLV) is the core content of customer relationship 
management. With the increasingly fierce market competition, more and more 
enterprises realize the importance of maintaining long-term strategic partnership 
with customers. In this paper, we established a system dynamics model of CLV 
and use SF Company as an example. The model simulation results showed that 
the intensity of competition, price levels and investment levels all affect CLV. 
Reducing the intensity of competition can increase the CLV. More investment 
will raise service quality and then promote CLV. Reducing the price level 
increases CLV in the short term. However, in the long run, less income leads to 
less profit and less investment which can decrease CLV. 
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To Grow or Not to Grow? A Multiple-Cases Study on the 
Growth Dynamics in Medical Care Software Firms 

This study empirically demonstrates that software firms in a niche market with 
relatively short-life cycle may experience a similar growth pattern that firm grows 
after a period of performance deficit. A system dynamics model is built to capture 
the essential interactions across industry- and firm-levels. It is found that the 
growth trajectory of worse-before-better offers an explanation of the high exit rate 
in software industry in which small and medium enterprises are the majority. 
Furthermore, it is also found that though activities of market development and 
service and activities of product development and enhancement were important in 
pursuing survival and growth, software firms with different attitudes towards 
growth emphasized differently on the these activities by different human resource 
management and allocation policies. In this paper, we argue, and show, that 
entrepreneur’s attitude towards growth and his or her adopted growth strategies 
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determine how worse to experience and the extent to grow. This is significant to 
system dynamists because it shift our attention from traditional growth dynamics 
exploration to the observation and explanation of why firms experience growth or 
failure differently. The difference of growth among software firms and its 
implications is deliberately discussed. 
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Understanding and Managing the Threat of Disruptive 
Events to the Critical National Infrastructure 

Concern about the vulnerability of utility networks, (electricity gas and water) and 
other infrastructures, including transport and telecommunications, to 
environmental, terrorist and other threats has increased in recent years, motivated 
both by a perceived increase in such threats and by recognition that the 
commercial pressures and regulation of companies operating these infrastructures 
could unintentionally have increased that risk. Powerful simulation tools already 
help utility operators assess the physical consequences of disruptive events on 
their networks, whilst others have helped increase their capability to respond 
efficiently when such events occur. However, better understanding is needed of 
the relationship between operational, commercial and regulatory pressures, the 
strategic choices these lead to on the part of infrastructure operators and the long-
run consequences for the resilience of these systems and hence for service 
continuity. This paper describes a high- level model portraying these 
relationships, and early findings from testing alternative strategies, both over the 
long and short term. 
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System Dynamics of the Competition of Municipal Solid 
Waste to Landfill, Electricity, and Liquid Fuel in 

California 

Increasing concern regarding the cost, security, and environmental impact of 
fossil fuel energy use is driving research and investment towards developing the 
most strategic methods of converting biomass resources into energy. Analyses to 
date have examined theoretical limitations of biomass-to-energy through resource 
availability assessments, but have not thoroughly challenged competing tradeoffs 
of biomass conversion into liquid fuel versus electricity. Existing studies have 
focused on energy crops and cellulosic residues for biomass-to-energy inputs, 
however the conversion of these biomass resources is often less energetically 
efficient compared to fossil energy sources. Waste streams are beginning to be 
recognized as valuable biomass to energy resources. Municipal solid waste 
(MSW) is a low-cost waste biomass resource with a well-defined supply 
infrastructure and does not compete for land area or food supply, making it a 
potentially attractive renewable feedstock for energy conversion. The Waste 
Biomass to Energy Pathway model (WBEM) described here demonstrates a 
system dynamics approach to analyze the impact of converting MSW biomass to 
either bioelectricity or liquid fuel. The WBEM incorporates macro-scale feedback 
from supply chain costs, energy sector impacts, and greenhouse gas (GHG) 
production within the competing pathways of MSW to 1) landfill, 2) electricity, 
and 3) liquid fuel within California. 
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Modeling Fertility in Lithuania: A Preliminary Report 

The two-decade decline in Lithuania’s population continues unabated, with deaths 
exceeding births and emigrants outpacing immigrants. The population pattern 
raises serious issues for policy makers, as an aging population puts pressure on 
health care facilities and the pension system, and as a shrinking workforce 
requires an acceleration in labor productivity improvements. This paper addresses 
one aspect of the demographic problem—fertility—with a model that is part of a 
larger system dynamics model of Lithuania’s demography and economy. Here, 
the focus is on explaining Lithuania’s low fertility rate, which plunged below 
replacement level in 1991 and hovers around 1.5 births per woman today. This 
paper presents the first system dynamics model of the low-fertility problem in 
Lithuania, and builds on demographers’ distinction between distant and proximate 
effects on fertility. Simulation results challenge the conventional wisdom about 
the prevalence of contraceptive usage in Lithuania. 
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Using system dynamics to analyze innovation diffusion 
processes within intra-organizational networks 

The purpose of this study is to introduce system dynamics as a methodology to 
analyze intra-organizational innovation diffusion processes. Therefore, a purely 
algebraic model is replicated and analyzed in a system dynamics environment 
before it is extended by relaxing the restrictive assumption that intra-group 
diffusion and inter-group diffusion take place consecutively. The findings of this 
study suggest that the parallel occurrence of intra-group and inter-group diffusion 
can change the outcome of the diffusion process significantly. In addition, system 
dynamics is used to illustrate and analyze the complex dynamics of the diffusion 
process. The interplay between the self-reinforcing dynamics of intra-group 
diffusion and the balancing dynamics of inter-group diffusion is heavily 
influenced by the structure of the network between groups. The simulations 
suggest that adopter-dominated groups should be connected to each other, while 
non-adopter-dominated groups should be isolated in order to increase the 
probability and speed of successful innovation diffusions. Major limitations of the 
study are that only one network structure between groups was examined and that 
all groups are considered to be homogeneous. 
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Modeling the Nuclear Fuel Cycle: Agent Based Approach

System dynamics approach was previously used to simulate the dynamics of the 
nuclear fuel cycle and associated infrastructure deployments. It was found to be a 
useful paradigm that is appropriate for simulations of this system given the 
nuclear fuel cycle’s inherent mass flows, process time delays, and feedback loops. 
Agent based simulation approach is currently considered as an alternative or 
complimentary approach to system dynamics for this type of simulations. The 
move towards agent based simulations is motivated by the needs to expand the 
options for fuel cycle simulation and to explore further synergies between the 
different components and players that affect the behavior of the fuel cycle 
developments. This paper explores the applicability of both approaches to the 
nuclear fuel cycle simulation and discuss an agent based model of the fuel cycle, 
SINDA model, that can be further developed in the future to explore expanded 
and more realistic fuel cycle deployment scenarios. 
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Dynamics of Strategic Initiatives and Expected 
Performance: An Application of Flexible Strategy Game-

card 

Business performance measurement and management has become a multi-million 
dollar industry. In the competitive and dynamic business environment, existing 
performance management frameworks have a limited mechanism to measure and 
manage the business dynamics. An evolving performance management 
framework named as flexible strategy game-card intends to support whole cycle 
of strategy formulation and execution and highlights to develop a integrated and 
dynamic view of performance management. This paper is an attempt to develop a 
system dynamics based performance management game taking flexible strategy 
game-card as a basis. This model has been developed in the context of one of the 
Indian telecom service provider firms. The performance measures have been 
identified on the basis of S-A-P-P (Situation-Actor-Process-Performance) 
framework, the causal links and feedback loops are identified, strategic initiatives 
and decisions have been identified. With the help of STELLA 9.1.4 software, a 
system dynamics based performance management game has been developed 
which helps the enterprise to analyze the impact of strategic initiatives on their 
performance and the likely coming performance results are being displayed. The 
model has been validated in a limited manner. The outcome is to provide a 
performance management model which helps to understand dynamics of strategic 
initiatives and expected performance. 
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On the Monetary and Financial Stability under A Public 
Money System - Modeling the American Monetary Act 

Simplified 

Our economies are currently facing systemic failures of financial and debt crises. 
To overcome these, an alternative public money system is proposed by the 
American Monetary Act. This paper is the third one that examines the feasibility 
of the public money system. First and second papers have focused on the 
liquidation of government debt. This paper explores monetary and financial 
stability under the public money system in comparison with the current debt 
money system, by constructing a simplified macroeconomic model. It is found 
through simulation that monetary and financial instability is built into the current 
debt money system and “booms and depressions” become inescapable. On the 
other hand, true monetary and financial stability is shown to be accomplished 
under the public money system. 

Yang Yang 
youngsun@istic.ac.cn 

Instit of Scientific and Tech Studies 

Hefeng Tong 
thf2003@istic.ac.cn 

Instit of Scientific and Tech Studies 

Xu Zhang 
zhangx@istic.ac.cn 

Instit of Scientific and Tech Studies 
 

Simulating the Impact of Different Control Policy on 
Private Car in Beijing: A System Dynamics Approach 

Considering more economic means should be taken in future instead of the 
current new car restriction policy in Beijing which has been criticized for its 
unfairness. Different policy effect on private car in Beijing should be simulated to 
help transport policy makers make decision. The system dynamic model is built 
for analysis of private cars under different policies in Beijing. Firstly, by dividing 
the model into three sub modules including population, economic, and private car, 
the private car ownership was calculated based on micro-level personal income 
and automobile annual costs. Secondly, the private car numbers, age distribution, 
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new car sales, and scrappage during the year of 2000-2020 were analyzed based 
on the simulation result. Finally, the effect of different policies on private cars 
ownership and new car sales in Beijing was showed through scenario analyze. 
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A Soft Landing Model and an Experimental Platform as an 
Introductory Control Design Tool 

This paper presents a soft landing model and an experimental platform. The aim 
of the modeling effort is to transparently represent the process of landing a 
spacecraft on the surface of a celestial body. The process of landing is a 
challenging task because there are two main contradictory performance criteria to 
be met simultaneously; the landing duration should be as short as possible, but at 
the same time crashing the spacecraft to the surface should be avoided. If the only 
criterion was to prevent crashing the spacecraft, that would not be difficult to 
achieve by slowing down the landing process. However, long landing duration 
necessitates extensive use of fuel, which should also be avoided. As a summary, 
the main goal in the soft landing problem is to land the spacecraft as gently and as 
fast as possible. The model and the modeling process presented in this paper will 
serve as a modeling case to be used in teaching. Based on the soft landing model 
presented in this paper, we also developed a platform for simulation experiments. 
Our simulation-based discovery learning environment can be used to introduce 
dynamic complexity. It can also be used as an introductory control design tool for 
physics, engineering, and interested social sciences students. 
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Financial Sustainability of Social Security Institutions in 
the Presence of Aging Populations 

The purpose of this study is to build an experimental platform for scenario and 
policy analyses of social security institutions that deploy pay-as-you-go schemes 
as the financing method. To realize this aim, system dynamics methodology is 
utilized and a generic dynamic simulation model is constructed. Afterwards, the 
financial sustainability of the social security institution in Turkey, as a susceptible 
country for its aging population, is investigated via scenario and policy analyses. 
The results show that (i) irrespective of scenarios and policies, aging phenomenon 
is quite dominant and a serious threat to financial sustainability, (ii) informal 
sector plays a crucial role in the financial sustainability of social security systems, 
and (iii) a hybrid policy combining increase in retirement age, premiums and 
decrease in informal sector ratio seems to be the most promising one among the 
other policies. Future research involves modeling the fully funded scheme 
complementing this study to enable the public policy makers to compare and 
contrast the two financing methods comprehensively. 
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A novel way to measure (dis)similarity between model 
behaviors based on dynamic pattern features 

This paper presents a novel way of quantifying pattern-wise (dis)-similarity 
between two time-series data. The approach filters out all numerical information 
from a given time-series data, and generates a qualitative description of it in terms 
of atomic behavior modes. The comparison of two data-series, hence the 
similarity calculation is based on these qualitative descriptions. Different from 
early examples in the field, the proposed approach focuses purely on pattern 
features, and does not require to be trained for a fixed set of patterns beforehand. 
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During preliminary tests, it is observed that the algorithm performs very well, and 
the computational cost in terms of time is quite low. Using the proposed (dis)-
similarity calculation, it is possible to present model results in a more objective 
and quantified manner. Apart from that, such a quantification enables the use of 
advanced computational techniques in various phases of the modeling cycle. 
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Industry Analysis: The Fastener Supply Chain in 
Aerospace Industry 

In a highly regulated industry as the Aerospace is impossible to have suppliers 
entering and leaving as they please. Entry barriers raise the importance of 
understanding the behavior of the entire supply chain system ranging from turbine 
engines to fasteners; any part can force the plane production to stop when there is 
a supply shortage. Nowadays, every purchasing order placed by Aerospace OEMs 
to high-tech suppliers is followed thoroughly. In contrast, fasteners fall in the 
category of nuts and bolts for their “simplicity” and high volumes and often they 
are taken for granted. This paper focuses on the fastener supply chain, developing 
a system dynamic model to show insights of its behavior and to set the base for a 
further improvement analysis. 
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Australasia Chapter Annual Meeting 

The Australasian Chapter will have a meeting to discuss what’s going on in the 
region, see how we can help foster the update of SD and welcome interested in 
joining our chapter. Nominations will be called for President. The ever-growing 
base of members of the Australasian Chapter has been pursuing our existing and 
new realms of research and activities in 2011-2012. These include our interests in 
our ecosystems and global environment, in terms of human interface and the 
various impacts of farming. Also in business and management, major 
advancements are seen in the integration of system dynamics with supply chain 
decision making, production planning, process design, and accounting. Towards 
the social and well-being aspect, the systemic anti-tobacco campaign in New 
Zealand is moving on full steam ahead, along with other major projects on 
important social issues including occupational and traffic safety. On education, 
major universities and institutions in the region are continuously expanding the 
coverage of systems thinking and system dynamics, from the focus on 
postgraduate studies all the way towards undergraduate and highschool levels, 
gaining momentum for the promotion of systems perspectives in education for all. 
We’re looking forward to seeing you all at St Gallens. 

Joanne C. Egner 
jegner@iseesystems.com 

isee systems 

Barry Richmond Scholarship Award Announcement 
(External Award) 

The Barry Richmond Scholarship Award was established in 2007 by isee systems 
to honor and continue the legacy of its founder, Barry Richmond. Barry was 
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devoted to helping others become better Systems Citizens. It was his mission to 
make systems thinking and system dynamics accessible to people in all fields and 
professions. The award is presented annually to a deserving systems 
thinking/system dynamics practitioner whose work demonstrates a desire to 
expand the field or to apply it to current social issues. Applicants are considered 
based on quality of work as well as financial need. The recipient receives a 
$1,000 cash scholarship to help offset the cost of attending the annual System 
Dynamics Conference. 

Erik Pruyt 
e.pruyt@tudelft.nl 

Delft University of Technology 

Benelux Chapter Annual Meeting 

The Benelux Chapter of the System Dynamics provides a platform for 
information exchange and cooperation for anyone interested in System Dynamics 
with a clear link to Belgium, the Netherlands, or Luxembourg. The two annual 
chapter meetings organized in the Benelux allowed members to present finished 
work. This third annual meeting at the annual System Dynamics conference in 
St.Gallen is dedicated to information exchange between existing members (and 
new members) regarding (i) work in progress, new projects, and future 
opportunities, (ii) great ideas, excellent plans, exciting activities, and brilliant 
strategies for the chapter, (iii) recent and future developments and possible 
cooperation in our educational programs. It also offers new (current) members the 
opportunity to get to know current (new) members. Do not miss this opportunity 
to meet and greet your Benelux colleagues. For the Dutch: the coffee is for free! 

Jim L. Rogers 
rogers.james@amgresults.com 

Advance Management Group LLC 

Edward J. Gallaher 
ejgallaher@frontier.com 

Applied System Dynamics 

Geoff McDonnell 
gmcdonne@bigpond.net.au 

UNSW 

Özge Karanfil 
karanfil@mit.edu 

MIT 

Warren W. Farr 
warren3@me.com 

Refrigeration Sales Corporation 

Biomedical Roundtable and First Biomedical SIG Annual 
Meeting 

In this two hour meeting, Dr. Ed Gallaher and Jim Rogers will continue a 
conversation among twenty individuals interested in biomedical system dynamics 
that was conducted in the 2011 conference in Washington. The Washington 
conversation created a list of approximately fifteen areas of study that would be of 
interest to the respective participants. It is our intent in this meeting to lay out the 
structure of the newly formed (February 2012) Biomedical System Dynamics 
Special Interest Group, to share methods and means of communication group 
members can use throughout the year, to establish our principles of operation, and 
to identify priorities. Practitioners interested in biomedical applications, with skill 
levels ranging from novice to master, are invited to attend and participate in this 
exciting new group. 

Ricardo Matos Chaim 
rmchaim@yahoo.com.br 

University of Brasilia 

Isaías Custódio 
icustodio@usp.br 

Universidade de São Paulo 

Aldo Zagonel 
zagonel@aol.com 

Attune Group Inc 

Brazil Chapter Annual Meeting 

The annual business meeting will be divided into four parts of 15 minutes each: 1) 
personal introductions; 2) evaluation of the Brazilian presence in St. Gallen; 3) 
election of two new officers, one entailing a partial two-year term and the other a 
full three-year term; and 4) discussion of plans for the near future (2012- 2013). 
The official meeting (of one hour in duration) will be followed by a social 
gathering (over dinner at a local restaurant), where we will continue our 
conversations and networking. 
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Roberta L. Spencer 
system.dynamics@albany.edu 

System Dynamics Society 

Etiënne A. J. A. Rouwette 
e.rouwette@fm.ru.nl 

Radboud University Nijmegen 

Conference Debriefing  

All are welcome to attend this meeting to talk about what worked and what 
needed improvement at the conference. Also, please remember to complete and 
return the conference survey. Post-conference you may complete our online 
survey at: http://fmru.qualtrics.com/SE/?SID=SV_5ngpHFKIU2878Z6. 

Ignacio J. Martínez-Moyano 
imartinez@anl.gov 

University of Chicago 

Edward G. Anderson 
edward.anderson@mccombs.utexas.edu 

University of Texas 

Conflict, Defense, and Security SIG Roundtable and 
Annual Meeting 

The CDS/SIG focuses on modeling and simulation of social phenomena related to 
conflict and conflict resolution, defense, and security. Some application areas 
include: cyber security, information security, military applications, terrorism and 
counter-terrorism actions, and insurgency studies. The roundtable of the CDS/SIG 
will focus on exchanging ideas related to the focus of the Conflict, Defense, and 
Security SIG and on announcements of SIG activities and plans. For additional 
information please contact Edward G. Anderson 
(Edward.Anderson@mccombs.utexas.edu) or Ignacio J. Martinez-Moyano 
(imartinez@anl.gov or martinez-moyano@uchicago.edu). 

R. Joel Rahn 
jrahn@sympatico.ca 

Dana Meadows Award Announcement 

The Dana Meadows Award was established in 2001 to honor the late Dana 
Meadows and encourage the next generation of students in the field of system 
dynamics. The award is given annually for the best paper by a student presented 
at the annual System Dynamics Conference. Students can self-nominate any 
manuscript that has been submitted for inclusion in the conference. The winner 
receives a cash award, a conference registration and an allowance for travel 
expenses. 

Robert Y. Cavana 
bob.cavana@vuw.ac.nz 

Victoria University of Wellington 

Economics Chapter Roundtable and Annual Meeting 

The Economics Chapter annual meetings are dedicated to welcome new members, 
discuss the past years events and the coming year's themes, and to determine the 
new president elect. At the Washington DC conference, discussion centred on a 
implementing a model repository; assessing interest in a special issue on 
Economics for SDR; and improving communication between members by a 
collaborative newsletter. This year we will: 1. Introduce new members and catch 
up with current members. 2. Conduct the AGM business, appoint an 'executive 
committee' and new officers for the chapter. 3. Discuss the following important 
item: “Will economists ever embrace system dynamics? In other words, is there 
anything about system dynamics that is inherently anti-economics that would 
prevent economists from embracing it? Would there ever be such a subfield of 
economics called "system dynamics economics" or “feedback economics” (just 
like "behavioral economics").” 4. Discuss contributions for an edited book, 
provisionally called "Feedback Economics" linking System Dynamics and 
Economics. Bob Cavana, Mike Radzicki and David Wheat have agreed to be the 
co-editors of this special collection, which will include invited papers, ‘classical’ 
works and papers generated by an international ‘call for papers’. We look forward 
to seeing you all at St Gallen in July! 
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Michael S. Kennedy 
michael.kennedy@beds.ac.uk 

University of Bedfordshire 

Carol Frances 
carolfrances100@hotmail.com 

Claremont Graduate University 

Richard Langheim 
richlangheim@gmail.com 

Ramapo College of New Jersey 

P. Jeffrey Potash 
jpotash@ciesd.org 

CIESD 

Education Roundtable and Education SIG Annual Meeting

The Education SIG continues to pursue it's twin interests in publicising and 
enhancing both the contribution of System Dynamics (SD) to Education 
Management and the evolution of the contribution of SD to the curriculum - in 
both cases the interest spans the whole span of education from K-12 to Higher 
Education. Please come to the E-SIG sessions to tell us about your work and find 
out what others are doing. See you there!!! Michael Kennedy University of 
Bedfordshire Department of Accounting & Finance, School of Business Park 
Square, Luton, Bedfordshire LU1 3JU E-mail: Michael.Kennedy@beds.ac.uk 
Carol Frances Claremont Graduate University 165 E. Tenth St. Claremont, CA 
91711 E-mail: carolfrances100@hotmail.com Key words: System Dynamics, 
Education Abstract The System Dynamics Society (SDS). 
 

Isaac Dyner 
idyner@yahoo.com 

Universidad Nacional de Colombia 

Stian Blackstad Hackett 
stian.hackett@geog.uib.no 

University of Bergen 

Energy Roundtable and Energy SIG Annual Meeting 

The Energy Special Interest Group brings together system dynamics practitioners 
within the energy field. This year’s Energy SIG meeting and Energy roundtable 
discussion are combined into a single event with two parts: In the annual SIG 
meeting (part 1) we will discuss practical issues and the future role of the SIG. In 
the roundtable discussion (part 2), we will focus on the issue of system dynamics 
modeling applied to energy issues, and feature a discussion / workshop about the 
current state of the field of energy economics. We will start with a few brief, 
prepared introductions to the topic from a few participants and then finish with an 
open discussion. 

Asmeret Bier 
asmeret.bier@gmail.com 

Sandia National Laboratories 

Leonard A. Malczynski 
lamalcz@sandia.gov 

Sandia National Laboratories 

Environmental Roundtable and Environmental SIG 
Annual Meeting 

The Environmental Special Interest Group welcomes everyone to join us for a 
discussion about modeling and analysis of environmental and natural resource 
systems. The Environmental SIG is interested in human activities in the natural 
environment, including sustainable development, ecology, climate change, energy 
transition, renewable resources management, water policy, food security, and 
many other topics. The methods used by the members include the system 
dynamics and other dynamic modeling approaches, simulation gaming, 
experimentation in decision analysis, and mediated, collaborative approaches to 
model building and analysis. This roundtable will be used to discuss SIG planning 
issues (representation, communication, etc.), research priorities, collaborations, 
and any other topics of interest to the group. 

Robert L. Eberlein 
bob@astutesd.com 

Roberta L. Spencer 
system.dynamics@albany.edu 

System Dynamics Society 

Getting to Know the System Dynamics Society 

This event gives newer conference attendees an opportunity to learn more about 
the Society and meet a few of the officers. This is a very informal meeting with a 
web tour of how to best use the Society's website. Most of the time will be spent 
on questions generated by the audience. 
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Erik Pruyt 
e.pruyt@tudelft.nl 

Delft University of Technology 

Health Policy Special Interest Group Annual Meeting 

The Health Policy Special Interest Group formed more than nine years ago and 
has grown to around 300 members (of whom about 120 Society members). We 
are a worldwide SIG with active collaborations that use dynamic analyses to 
advance major policy initiatives. Regardless of whether you are new to the field 
or a veteran modeler, we welcome your participation in exchanging ideas about 
how SD can better engage and support health policy leaders around the world. 
HPSIG will run a poster session, a Sunday Session (an Annual Meeting followed 
by the Lupina Award presentation(s)). The Annual Meeting will be devoted to 
exchanging information regarding recent and current Health Policy work and 
activities, explore possible collaborations, and elect new office bearers. 

Akira Uchino 
uchino@isc.senshu-u.ac.jp 

Senshu University School of Commerce 

Japan Chapter Meeting 

Japan Chapter Meeting We are pleased to inform you that Japan Chapter Meeting 
will be held in St. Gallen Conference. Join all the attendants who are interested in 
Japan and Japan Chapter. We are looking forward to seeing you and talking fun. 
Japan Chapter was founded in 1990. In 1995, Japan Chapter held The 
International System Dynamics Conference hosted by Gakushuin University in 
Tokyo. As Research activities, Japan Chapter publishes an annual journal and 
holds regular research meetings and annual symposiums. We always welcome 
System Dynamics members or users who visit Japan. Several System Dynamics 
researchers have already had meetings hosted by Japan Chapter. Contact us 
without hesitation. Akira Uchino, the head of Japan Chapter. 

Jack B. Homer 
jhomer@comcast.net 

Homer Consulting 

Jay Wright Forrester Award Ceremony 

The Jay Wright Forrester Award is presented as often as once annually for the 
best contribution to the field of System Dynamics during the preceding five years. 
The recipient receives a commemorative plaque and US$5,000. Papers, articles, 
books, research or consulting reports, theses or other written material that have 
been published or are in publishable form in the English language, in the original 
or after translation, are eligible for consideration. Winner(s) will be announced at 
the conference by Jack B. Homer, Chair. 

Dong-Hwan Kim 
sddhkim@cau.ac.kr 

Chung Ang University 

Korea Chapter Annual Meeting 

In this meeting, we hope that system dynamicists who have interests in Korea 
Chapter get together and share personal and academic information. Although 
system dynamicists in Korea have several domestic meetings, this chapter 
meeting can give an unique opportunity to meet abroad. 

Gloria Pérez Salazar 
gloria.perez@itesm.mx 

Tecnológico de Monterrey 

Latin America Chapter Annual Meeting 

The Latin-American Chapter meeting that will place at the 30th International 
Conference in St. Gallen will bring us the opportunity of interacting and being an 
actively involved with different colleagues from the Society. We will talk about 
our next annual meeting, the 10th. Latin-American System Dynamics Conference 
which will take place in Buenos Aires, Argentina, November 21-23, 2013. 
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Wayne Wakeland 
wakeland@pdx.edu 

Portland State University 

Lupina Young Researchers Award Announcement 
(External Award) 

The Health Policy Special Interest Group (HPSIG) of the System Dynamics 
Society is proud to announce the Lupina Young Researchers Award for work in 
health system dynamics. The award is sponsored by the Lupina Foundation of 
Toronto, Canada, and will be accompanied by a check in the amount of 
CAN$5000. The award will be presented to the recipient (or recipients) during the 
HPSIG meeting on Sunday afternoon just preceding the conference. This award 
will be given to people at early stages of their careers to encourage them to do 
further work in health system dynamics. 

Jim Duggan 
jim.duggan@nuigalway.ie 

National University of Ireland Galway 

Model Analysis Roundtable and SIG-MA Annual Meeting

The Special Interest Group on Model Analysis (SIG-MA) focuses on the 
development, use and advancement of formal model analysis methods in System 
Dynamics. These methods currently include: Pathway Participation Metric, 
Ford’s Behavioural Analysis and Eigenstructure-based methods, amongst others. 
The focus of this group is not so much on the validity of model equations as, 
given the equations, how can they best be analyzed and interpreted back to reality. 
The activities of SIG-MA also includes the further development of tools for 
model analysis and clear communication of their use (and benefits) in 
applications. The SIG-MA is open to all system dynamicists interested in formal 
analysis. 

Jack B. Homer 
jhomer@comcast.net 

Homer Consulting 

Roderick H. MacDonald 
rod@isdps.org 

Initiative for SD in the Public Sector 

Modeling Assistance Workshop 

Modeling assistance is available at the conference to enable people to receive 
one-on-one coaching with an experienced system dynamics practitioner. 
Opportunities include two scheduled sessions, as well as the possibility of 
assistance at any time during the conference. Assistance is available for modelers 
at any level of modeling ability, from beginner to advanced, with questions about 
a specific model, methodology, or software. Questions may address problem 
identification, dynamic hypothesis development, model formulation, model 
testing, or policy design and evaluation. Modelers should bring whatever 
materials they need to describe their modeling question, including pencil and 
paper, articles, books, or laptop computers. Spectators are welcome to observe, 
and even contribute their own ideas, during the scheduled modeling assistance 
sessions. 

Leonard A. Malczynski 
lamalcz@sandia.gov 

Sandia National Laboratories 

Newcomer Orientation 

This is a special event for newcomers (first-time conference attendees) scheduled 
for either a half hour on Sunday afternoon or at Monday lunchtime (refer to the 
conference schedule). Newcomers and veteran attendees (guides) will be brought 
together based on their topics of interest. The guides will answer questions and 
provide information to help the newcomers get the most out of the conference. 
The orientation session will "self-organize" into groups to cover general topics. 
Newcomers will also be advised of the Society Chapter meetings and the Special 
Interest Group (SIG) meetings that might match their interests. To participate in 
this program, check the box on the registration form for first-time participant. 
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David C. Lane 
d.c.lane@lse.ac.uk 

London School of Economics 

Robert L. Eberlein 
bob@astutesd.com 

Roberta L. Spencer 
system.dynamics@albany.edu 

System Dynamics Society 

Andrew Ford 
forda@mail.wsu.edu 

Washington State University 
 

Outstanding Service Award Announcement 

The System Dynamics Society Outstanding Service Award recognizes individuals 
that have, on a volunteer basis, made exceptional contributions to the Society over 
an extended period of time. The Society has a long and proud tradition of 
volunteer service, and Julie Pugh, who volunteered as the first Executive Director, 
has inspired this award. Even after establishing a central office with a paid 
professional staff in 1996, the growth and development of the Society has been 
heavily dependent on the work of volunteers. To acknowledge this work, 
emphasize its importance in achieving Society goals, and highlight efforts that 
can inspire others, this service award was formally established in 2009. Winners 
for this award, as well as other recognition awards, are listed on the Society 
website. 
 

Chris Browne 
systemdynamicssociety@b-ent.net 

Australian National University 

Nicolas Escalante 
nicolas.escalante@iswa.uni-stuttgart.de 

University of Stuttgart 
 

PhD Colloquium 

The PhD Colloquium is a whole day event for students to present and discuss 
their current research about foundations, techniques, and applications in the area 
of system dynamics. Junior and senior system dynamics practitioners and 
academics meet here every year to exchange ideas about students’ projects in an 
inspiring international and open-minded atmosphere. Plenary presentations by 
students at the colloquium will identify common problems encountered by student 
researchers in their theses. Presentations are followed by a discussion session, 
providing a unique opportunity for learning among all attendants, and particularly 
for young researchers. Combined with a workshop and poster session, we expect 
the all-day colloquium to be an exciting and insightful event. Everyone is more 
than welcome to join the PhD Colloquium. It is a great opportunity to meet 
students from around the world and exchange ideas. More information is 
available at www.systemdynamics.org/chapters/student. Any questions about 
participating in the colloquium can be directed to 
phdcolloquium@systemdynamics.org. 

 

PhD Colloquium 

The PhD Colloquium is a whole day event for students to present and discuss 
their current research about foundations, techniques, and applications in the area 
of system dynamics. Junior and senior system dynamics practitioners and 
academics meet here every year to exchange ideas about students’ projects in an 
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David W. Lounsbury 
david.lounsbury@einstein.yu.edu 

Einstein College of Medicine Yeshiva 

Ralph L. Levine 
leviner@msu.edu 

Michigan State University 

Psychology Roundtable and Psychology SIG Annual 
Meeting 

Our roundtable will focus on epistemological issues of including psychological 
constructs in formulation, simulating, and validating system dynamics (SD) 
models. We will discuss the epistemological basis of SD models in general, with 
emphasis on social and psychological variables. Psychological variables and 
social processes can (1) be used in dynamic models to lead to better 
understanding of the causes of the problem and (2) can enhance the field of 
psychology by developing dynamic models of social processes, per se. A variety 
of strategies for integrating psychological and other information variables will be 
presented, with general discussion about the utility of iterative deliberation via 
group model building and other qualitative research techniques. 
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Red Ribbon Event and SD Career Link Bulletin Board 

The goal of this event is to allow job-seekers as well as attendees with job- 
finding resources or job opportunities to easily connect and network. It is not a 
Job Fair with scheduled interviews. A red ribbon on a name badge identifies the 
participant as approachable and that s/he is prepared to spend time providing 
guidance and support to job-seekers. We encourage job-seekers to approach red 
ribbon-wearers throughout the conference. Additionally, the SD Career Link 
Bulletin Board will be available for organizations that would like to post a job 
opening or a company profile. 

Natalia N. Lychkina 
lychkina@guu.ru 

State University of Management 

Russian Chapter Annual Meeting 

The Russian Chapter of the System Dynamics Society was created several years 
ago. The Chapter has taken up various activities in the sphere of SD in Russia and 
internationally. The members of Russian Chapter annually take part in major 
international conferences, such as International Conference of System Dynamics 
Society (Athens, Albuquerque, Seoul, Washington, DC), IMMOD, etc. In the year 
2011 The Russian Chapter of the System Dynamics Society has become a 
member of the Federation of European Simulation Societies (EUROSIM). Today 
there is a certain interest in system dynamics and simulation modeling from both 
business and government organizations. We are ready to respond to these 
challenges in cooperation with our international colleagues. The chapter plans to 
carry out co-programs on simulation modeling and system dynamics, seminars 
and workshops, master degree programs, write monographs, and participate in 
some activities within the recently established National Simulation Modeling 
Society. Joint educational projects at the leading Russian universities and business 
schools, such as State University of Management, Moscow State University, 
Skolkovo projects, as well as international projects, are also planned. We 
welcome the members of System Dynamics Society to strengthen cooperation 
with the Russian Chapter and are ready to provide our support. 

Stephen Alessi 
steve-alessi@uiowa.edu 

University of Iowa 

Birgit Kopainsky 
birgit.kopainsky@flury-giuliani.ch 

University of Bergen 

Session Summary: Simulation and Gaming 

This session explores state-of-the-art applications of system dynamics for 
simulations and games in teaching and learning. The papers describe theoretical 
foundations of the design and use of simulators and instructional games, discuss 
methodological developments, and present empirical evidence regarding their 
application in several fields. 

Pamela Shelley 
pshelley@wpi.edu 

Worcester Polytechnic Institute 

Linda Morecroft 
lem@alum.mit.edu 

Spouses' Lounge 

A spouses’ lounge will be available during the entirety of the conference. This 
gives new spouses a chance to meet others and returning spouses the opportunity 
to reconnect. The lounge will be an easy meeting spot for some informal touring, 
a site for relaxation after a busy day of helping with the conference, and a place to 
make friends. An initial meeting will be held on Monday morning well in advance 
of the Monday St. Gallen City Tour. Approximate time will be between 9:00 to 
10:00 a.m. Light refreshments will be provided by Worcester Polytechnic 
Institute for the kickoff on Monday morning. Please join us on Monday! 
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Onur Özgün 
onur.ozgun@boun.edu.tr 

Bogaziçi University 

Student Chapter Annual Meeting 

All students are welcome to join the meeting (whether they are members of the 
chapter or not). During this meeting, last year's leadership group members will 
present last year's activities. We will also exchange ideas, discuss new ways of 
collaboration and determine new year's leadership group. Please join the meeting 
if you are interested in being involved in chapter activities or just curious about 
the chapter. 
 

Justus Gallati 
justus.gallati@fhsg.ch 

Univ of Applied Science St Gallen 

Lukas Schmid 
lukas.schmid@fhsg.ch 

FHS St Gallen 

Swiss Chapter Annual Meeting 

The activities of the Swiss Chapter of the International System Dynamics Society 
are currently focused on the regular chapter meetings. Exchange opportunities are 
combined with special presentations of individual researchers and practitioners. A 
special interest is devoted to combinations with other modelling paradigms and/or 
other software packages to address complex problems. The PhD colloquium 
which is a unique opportunity in Switzerland for many PhD students using system 
dynamics in their research to share their work with other students and with peers 
will be continued. New initiatives are related to system dynamics in education. 
An intensified exchange in system dynamics with regard to education is expected 
to become a focal point in the activities of the Swiss chapter. To support this 
initiative our website has been made more interactive (www.systemdynamics-
swisschapter.ch). However, it turned out that due to the small number of 
participants in Switzerland these interactive features are not used very frequently. 
As a consequence we think about linking more with other exchange platforms. 
Hosting the international conference in 2012 in Switzerland is a special event for 
our chapter and we are looking forward to many opportunities for fruitful 
exchange. Justus Gallati, Lukas Schmid (co-presidents of the Swiss chapter). 
 

Stefano Armenia 
stefano.armenia@uniroma2.it 

CATTID Sapienza University of Rome 

SYstem Dynamics Italian Chapter (SYDIC) Annual 
Meeting 

SYDIC started a new path since the Nijmegen ISDC, also thanks to innovative 
tools now available to members. A new website, newsletter, forum, all have 
contributed to spread knowledge over the net about SD, achieving the goal of 
raising new members. Practitioners, professionals and academics can now find a 
way to discuss about common interests and research. The Chapter activities 
during the year will be discussed and future steps to manage the chapter will be 
planned. For the period July 2011 - June 2012 the SYDIC (SYstem Dynamics 
Italian Chapter) Policy Council will present the main activities of SYDIC 
members both in the Academic (Universities & Reseach centers) and in the 
Consulting (Private & Public Administration) areas as well as will help planning 
next year events/workshops and in general Chapter activities. The annual report 
of the Chapter members is presented by a poster which will point out, through a 
visual geographic distribution on the Italian territory, the main activities of the 
operative members both in the academic area and in the professional sector. 
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David N. Ford 
davidford@tamu.edu 

Texas A&M University 

System Dynamics Society Business Meeting 

All members and interested parties are invited to attend the annual System 
Dynamics Society Business Meeting. 
 
 

David N. Ford 
davidford@tamu.edu 

Texas A&M University 

Martin F. G. Schaffernicht 
martin@utalca.cl 

Universidad de Talca 

Paulo Gonçalves 
paulo.goncalves@usi.ch 

University of Lugano 

Ricardo Matos Chaim 
rmchaim@yahoo.com.br 

University of Brasilia 

Aldo Zagonel 
zagonel@aol.com 

Attune Group Inc 

The use of the Society's capacity development funding: the 
Brazilian Chapter experience 

The members of this panel will overview the Society's policy that provides 
financial support for capacity development for its Chapters and discuss the first 
experience tapping on this resource. On November 14-15, 2011, the Brazilian 
Chapter promoted a two-day workshop on advanced techniques in System 
Dynamics, using Jay Forrester’s (1968) Market Growth Model as a platform for 
applied learning. Paulo Gonçalves, Associate Professor at the University of 
Lugano, Switzerland, served as the instructor. The participants had previous SD 
expertise and all regarded the workshop as valuable. Entry and exit questionnaires 
were collected and a workshop evaluation will be reported. The members of the 
panel will include Society Officers, the workshop instructor and organizers, and 
one or more of the workshop participants. We welcome a broad discussion on 
how this resource can be put to use most effectively to support regional chapters, 
particularly those outside of the main hubs of SD education and practice. 
 

Ignacio J. Martínez-Moyano 
imartinez@anl.gov 

University of Chicago 

Travis Franck 
tfranck@alum.mit.edu 

Climate Interactive 

Robert Muetzelfeldt 
r.muetzelfeldt@ed.ac.uk 

Simulistics Ltd 

Mark J. Bragen 
bragen@anl.gov 

Argonne National Laboratory 
 

Tools for System Dynamics Roundtable 

System Dynamics modelers use different tools to develop their work. In many 
cases, modelers use tools beyond what the core SD software packages provide in 
order to run their models in different platforms (Web, iOS, Android, Java), to 
integrate modules built separately, to analyze and gain insight into their models, 
to create easy-to-navigate documentation, etc. Several projects have focused on 
open-source approaches to developing tools for SD. This roundtable will focus on 
1) discovering the needs of SD modelers/practitioners that are not currently met, 
2) listing the current tools (bring your favorites!), 3) discussing how the 
community might move forward to closing the identified gaps. 
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Anson Kin Tat Li 
akt.li@auckland.ac.nz 

University of Auckland 

Australasia Chapter 

A collage of Australasian system dynamics work submitted by practitioners, 
educators and students from the South Pacific. The ever-growing base of 
members of the Australasian Chapter has been pursuing our existing and new 
realms of research and activities in 2011-2012. These include our interests in our 
ecosystems and global environment, in terms of human interface and the various 
impacts of farming. Also in business and management, major advancements are 
seen in the integration of system dynamics with supply chain decision making, 
production planning, process design, and accounting. Towards the social and 
well-being aspect, the systemic anti-tobacco campaign in New Zealand is moving 
on full steam ahead, along with other major projects on important social issues 
including occupational and traffic safety. On education, major universities and 
institutions in the region are continuously expanding the coverage of systems 
thinking and system dynamics, from the focus on postgraduate studies all the way 
towards undergraduate and highschool levels, gaining momentum for the 
promotion of systems perspectives in education for all. We’re looking forward to 
seeing you all at St Gallens. 

Erik Pruyt 
e.pruyt@tudelft.nl 

Delft University of Technology 

Benelux Chapter 

The Benelux Chapter of the System Dynamics provides a platform for 
information exchange and cooperation for anyone interested in System Dynamics 
with a clear link to Belgium, the Netherlands, or Luxembourg. The Benelux 
Chapter Poster Session gives information regarding the chapter and how to join, 
and provides an overview of recent System Dynamics activities in the Benelux. 
So talk to some current members at the poster, join, and attend the third 2012 
meeting (see chapter meeting) dedicated to information exchange between 
(potential) members regarding (i) work in progress, new projects, and future 
opportunities, (ii) great ideas, excellent plans, exciting activities, and brilliant 
strategies for the chapter, (iii) recent and future developments and possible 
cooperation in our educational programs. The chapter meeting at the conference 
also offers new (current) members the opportunity to get to know current (new) 
members present at the internation SD conference. 
 

Jim L. Rogers 
rogers.james@amgresults.com 

Advance Management Group LLC 

Edward J. Gallaher 
ejgallaher@frontier.com 

Applied System Dynamics 

Geoff McDonnell 
gmcdonne@bigpond.net.au 

UNSW 

Biomedical Special Interest Group 

The Biomedical System Dynamics Special Interest Group, formed in February 
2012 aspires to facilitate collaboration among modelers and practitioners from all 
areas of medical practice, education, and research. These collaborations will be 
aimed at developing dynamic insight into the basic biomedical sciences: 
physiology, biophysics, pharmacology, biochemistry, and others. We have three 
long-term goals: 1. Develop a core set of models and teaching materials to serve 
as a foundation for the study of biological dynamics. 2. Incorporate ST/SD into  
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Özge Karanfil 
karanfil@mit.edu 

MIT 

Warren W. Farr 
warren3@me.com 

Refrigeration Sales Corporation 

everyday practice within laboratory and clinical research environments. 3. 
Translate new insights into practical and effective clinical protocols. We have 
identified the following areas of potential interest: immunodynamics, 
cancers/autoimmune disorders, drug delivery systems, pain management, 
individual psychiatric interventions, addiction physiology, sleep disorders, stress 
response, weight dynamics, chronic disease progression, alternative and 
complimentary medicines (CAMS), receptor dynamics, body fluid electrolytes, 
developing clinical applications, teaching pharmacokinetics using ST/SD, 
integrating BMSD in Continuing Medical Education, adverse drug events, 
antimicrobial resistance, and food borne pathogens. Our initial vehicle for 
communication is a linked in group named "Biomedical System Dynamics 
Special Interest Group". If you are interested in joining the group, please contact 
Ozge Karanfil at karanfil@MIT.EDU. Please direct other questions to Jim Rogers 
at Rogers.James@amgresults.com. 
 

Isaías Custódio 
icustodio@usp.br 

Universidade de São Paulo 

Ricardo Matos Chaim 
rmchaim@yahoo.com.br 

University of Brasilia 

Aldo Zagonel 
aldo@attunegroup.com 

Attune Group Inc 

Brazil Chapter 

The representatives of the Chapter will present a poster containing information 
similar to the annual report submitted to the Society: membership, past activities 
(2011-2012), and future plans (2012-2013). Past activities include the 2nd 
regional conference and an advanced-techniques workshop, both held in 
November of 2011. Future plans include efforts to consolidate and expand the 
group of Brazilians interested in System Dynamics, identify and promote works 
in Portuguese and/or works dealing with Brazilian issues. Near term future 
activities include participation in the X CLDS in Buenos Aires in November of 
2012, as well as the organization and promotion of a smaller, high-quality event 
in Sao Paulo in the first semester of 2013. Other ongoing efforts include 
refinements and elaboration of our webpage, survey of bibliographical references 
and courses in System Dynamics in Brazil or in Portuguese, establishing 
institutional partnerships, and pursuing potential sponsors. 
 

Haiyan Yan 
yanhelen@163.com 

Shanghai Institute of Foreign Trade 

China Chapter 

China Chapter celebrated system dynamics 30 year’s in China and Development 
Institute of Tongji University 10 year’s anniversary. About 200 participants 
gathered on Dec 17th, 2011. A chronology of the events in the 30 years was 
prepared to retrospect the history of system dynamics development in China since 
Prof. Wang Qifan engaging in System Dynamics at MIT in 1981. Dr. Qian Ying 
summarized the cooperative master program of SD in Norway which has been 
initiated since 1996 by Professor Wang and Professor Davidsen. Associate Prof. 
Zhang Xiandong concluded that the successful accomplishment of two programs 
(MIT-China Management Education and Erasmus-China Ph.D Cooperation) has 
made a positive influence on Chinese universities into internationalization. 
Professor Xu Bo, the chairman of System Dynamics Professional Committee 
attended the fourth session of the eighth council meeting of Systems Engineering 
Society of China, held in Beijing in Feb, 2012. The 1st summer school on System 
Dynamics will be offered by Shanghai Institute of Foreign Trade in July 2012. It 
plans to host 30 participants from different universities around China. The 
purpose of this summer school is to provide an academic exchange platform for 
System Dynamics related students and popularize the application of System 
Dynamics in China. 
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Ignacio J. Martínez-Moyano 
imartinez@anl.gov 

University of Chicago 

Edward G. Anderson 
edward.anderson@mccombs.utexas.edu 

University of Texas 

Conflict, Defense, and Security Special Interest Group 

The CDS/SIG focuses on modeling and simulation of social phenomena related to 
conflict and conflict resolution, defense, and security. Some application areas 
include: cyber security, information security, military applications, terrorism and 
counter-terrorism actions, and insurgency studies. For additional information 
please contact Edward G. Anderson (Edward.Anderson@mccombs.utexas.edu) or 
Ignacio J. Martinez-Moyano (imartinez@anl.gov or martinez-
moyano@uchicago.edu). 

Robert Y. Cavana 
bob.cavana@vuw.ac.nz 

Victoria University of Wellington 

Economics Chapter 

The Economics Chapter aims to make SD related contributions to economics in 
research, professional practice and education. It is a geographically dispersed 
chapter. Members use a discussion list to keep in contact. The main meeting point 
is the international conference with the "economic dynamics" thread and the 
yearly meeting. Applications have tended to be in the areas of money, banking 
and finance on the one hand and in economic development on the other. Other 
members have made theoretical contributions based upon the particular 
methodological viewpoint of SD. Still other members develop contributions to 
education in economics, micro-economics and other economic areas. Geographic 
dispersion brings with itself the challenge to sustain dialog and collaboration. 
Since the 2010 annual meeting at Seoul, the idea to develop a special issue in 
Economics for the SDR has gained further support, with Bob Cavana, Mike 
Radzicki and David Wheat agreeing to be the co-editors. This idea has now 
progressed into a decision being made to co-edit a book on ‘Feedback 
Economics’ which will include invited papers, ‘classical’ works and papers 
generated by an international ‘call for papers’. We are looking forward to 
advancing the planning and preparation for this edited collection at the current 
conference. 

Michael S. Kennedy 
michael.kennedy@beds.ac.uk 

University of Bedfordshire 

Carol Frances 
carolfrances100@hotmail.com 

Claremont Graduate University 

Richard Langheim 
richlangheim@gmail.com 

Ramapo College of New Jersey 

P. Jeffrey Potash 
jpotash@ciesd.org 

CIESD 

Education Special Interest Group 

The Education SIG continues to pursue it's twin interests in publicising and 
enhancing both the contribution of System Dynamics (SD) to Education 
Management and the evolution of the contribution of SD to the curriculum - in 
both cases the interest spans the whole span of education from K-12 to Higher 
Education. This Poster describes our activities. Please come to the E-SIG sessions 
to tell us about your work and find out what others are doing. See you there!!! 
Michael Kennedy University of Bedfordshire Department of Accounting & 
Finance, School of Business Park Square, Luton, Bedfordshire LU1 3JU E-mail: 
Michael.Kennedy@beds.ac.uk Carol Frances Claremont Graduate University 165 
E. Tenth St. Claremont, CA 91711 E-mail: carolfrances100@hotmail.com Key 
words: System Dynamics, Education Abstract The System Dynamics Society. 

Stian Blackstad Hackett 
stian.hackett@geog.uib.no 

University of Bergen 

Energy Special Interest Group 

The Energy SIG poster will include a short overview of SIG member publications 
and applications of system dynamics within the energy field in the last year. 
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Asmeret Bier 
asmeret.bier@gmail.com 

Sandia National Laboratories 

Leonard A. Malczynski 
lamalcz@sandia.gov 

Sandia National Laboratories 

Environmental Special Interest Group 

The Environmental Special Interest Group is interested in systems involving 
human activities in the natural environment, including sustainable development, 
ecology, climate change, energy transition, renewable resources management, 
water policy, food security, and many other topics. The methods used by the 
members include the system dynamics and other dynamic modeling approaches, 
simulation gaming, experimentation in decision analysis, and mediated, 
collaborative approaches to model building and analysis. Members will be 
available during the poster session to discuss the SIG, environmental issues, and 
any other topics of interest. 
 

Florian Kapmeier 
florian.kapmeier@hs-heilbronn.de. 

Heilbronn University 
 

German Chapter 

The German Chapter advances networking and collaboration among system 
dynamicists in Germany. The Chapter has 115 members per end of April 2012 (of 
which 6 are corporate members and 5 are student members) and keeps more than 
300 interested researchers, managers, and students updated through its e-mail 
newsletter. System Dynamics colloquia and roundtables are regularly organized 
in Frankfurt/Main. These events provide a basis for meeting fellow system 
dynamicists and for discussing modeling projects. On June 21-22, 2012, the 
Chapter's 6th Annual Meeting is held in Frankfurt/Main. This event brings 
together modelers from the scientific and corporate world, and by combining 
talks, presentations, and modeling exercises, it offers a formidable and 
appreciated platform for establishing links within the community as well as for 
actively advancing SD skills. More information on the activities of the German 
Chapter is available from our website at http://www.systemdynamics.de (in 
German). 
 

Erik Pruyt 
e.pruyt@tudelft.nl 

Delft University of Technology 

Health Policy Special Interest Group 

The Health Policy Special Interest Group formed more than nine years ago and 
has grown to around 300 members (of whom about 120 Society members). We 
are a worldwide SIG with active collaborations that use dynamic analyses to 
advance major health policy initiatives. Regardless of whether you are new to the 
field or a veteran modeler, we welcome your participation in exchanging ideas 
about how SD can better engage and support health policy leaders around the 
world. HPSIG poster session will provide more information about the SIG and 
how to join it. 

Karan Khosla 
karankhosla@gmail.com 

EarthSafe Products and Services 

India Chapter 

The SDS India Chapter, now its second year, is coming up with innovative ways 
of spreading System Dynamics into diverse fields of consulting, policy making 
and academia - The St. Gallen conference would be a perfect time to share ideas 
and think of collaborative projects. 
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Dong-Hwan Kim 
sddhkim@cau.ac.kr 

Chung Ang University 

Korea Chapter 

This poster is to introduce activities of Korean Chapter of system dynamics last 
year. We hold six monthly meetings and two conferences (winter and summer 
conference) per year. We published four academic journal per year and books. 
Also we have an education program for ten days at February in Seoul. In this 
poster, we hope that we can explain our activities and future plan in detail. 

Gloria Pérez Salazar 
gloria.perez@itesm.mx 

Tecnológico de Monterrey 

Latin America Chapter 

The Latin-American Chapter, a positive feedback loop, has the mission to help 
the SD-community grow in the Spanish speaking countries. Founded in 2003, it 
has Latin-American members from Mexico to Chile, as well from Spain and a 
growing number of Spanish speakers living in other countries. Since 2003, the 
annual meeting allows practitioners to gather and newcomers to get in to touch; 
we have been in Mexico, Chile, Colombia, Argentina and Brasil so far. These 
conferences are the base of our positive feedback loop: each year the number of 
works submitted and presented is increased. Since 2005, the Spanish Revista de 
Dinámica de Sistemas (http://dinamica-sistemas.mty.itesm.mx) publishes two 
numbers per year. The sisTEMAS newsletter and a mail list allow keeping in 
touch. During 16-18 November, the 9th Latinamerican Conference took place in 
Brasilia, Brasil, organized by Universidad de Brasilia 
(http://www.sdsbrazil.org/congreso.htm.) and the next conference will take place 
in Buenos Aires, Argentina, November 21 through 23, 2013. If you like to join us 
please contact Gloria Pérez (gloria.perez@itesm.mx). 

David W. Lounsbury 
david.lounsbury@einstein.yu.edu 

Einstein College of Medicine Yeshiva 

Ralph L. Levine 
leviner@msu.edu 

Michigan State University 

Psychology Special Interest Group 

The Psychology SIG is a venue for discourse and learning about ways of 
integrating psychological processes into system dynamics models and to apply 
system dynamics methodology to the formation of psychological theories. 
Psychology SIG members seek to promote the following interests and aims: (1) 
To build psychological and social constructs and processes into more classical 
system dynamics models, including community-level models, where such 
constructs and processes would help in understanding the underlying dynamic 
problem of interest; (2) To develop new molecules or mini-models of 
psychological processes to promote deeper understanding of existing 
psychosocial and behavioral theories and to generate new psychological and 
behavioral theories of psychosocial and behavioral dynamics; (3) To apply system 
dynamics to a wide range of clinical, public health and community problems to 
improve therapies and interventions for individuals, couples, families, groups, and 
communities. The Psychology SIG welcomes the participation of Society 
Members from diverse disciplines in the social and behavioral sciences, the 
helping professions (e.g., medicine, nursing, and social work), as well as the basic 
sciences. 

Natalia N. Lychkina 
lychkina@guu.ru 

State University of Management 

Russian Chapter 

The Russian Chapter of the System Dynamics Society was created five years ago. 
The main objectives of the Chapter are the propagation of system dynamics in 
Russian-speaking educational and expert communities, providing information in 
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Russian and English, sharing experience between members of the Chapter, 
making contacts with business and research institutions, and the support of 
System Dynamics Society activity in Russia. The members of Russian Chapter 
annually take part in major Russian and international conferences, devoted 
application of simulation modeling of social and economic systems. They are 
“Simulation Modeling: Theory and Practice-IMMOD” in St. Petersburg, “Theory 
and Practice of System Dynamics” in Apatity, “Government in the XXI Century”, 
“Modernization of the economy and society” (Section “The Usage of systematic 
approach in strategic planning: Russian and foreign experience”) in Moscow. 
Several universities introduced educational programs developed and organized by 
The Russian Chapter of the System Dynamics Society members, such as 
Lomonosov Moscow State University, State University of Management, National 
Research University Higher School of Economics. Among other achievements of 
the Russian Chapter are the books written by the members of the Society: N. 
Lychkina “Simulation modeling of economic processes” and D. Katalevsky’s 
book “Fundamentals of management simulation modeling and system analysis”. 
Please visit the Chapter’s website www.sysdynamics.ru. 

Onur Özgün 
onur.ozgun@boun.edu.tr 

Bogaziçi University 

Student Chapter 

Student Chapter aims to encourage networking and collaboration among system 
dynamics students around the world. The major activity of the chapter is the PhD 
Colloquium that is held one day before the System Dynamics Conference. The 
colloquium is a unique opportunity for students to receive feedback from the top 
experts of the field and to share ideas. Besides the colloquium, we try to keep a 
live interaction among students by means of our website, newsletter, email group 
and social media. We would like to invite all students to keep in touch and get 
involved! 

Justus Gallati 
justus.gallati@fhsg.ch 

Univ of Applied Science St Gallen 

Lukas Schmid 
lukas.schmid@fhsg.ch 

FHS St Gallen 

Swiss Chapter 

System dynamics in Switzerland is applied to various topics ranging from energy, 
economy, agriculture, health, to industrial processes. With regard to energy the 
focus is on providing decision support for a transition towards a more sustainable 
energy system. Applications in economy focus on various areas such as 
agriculture, management systems, and the analysis of influence factors for a 
sustainable success of an enterprise. Applications in health include the analysis of 
the health care system as well as of specific diseases and disease control measures 
in hospitals. Here, as well as in other applications, a combination with other 
modelling paradigms (in particular with agent-based modelling), has been 
undertaken. Applications in industrial processes focus on optimisations of the 
production. The combination of system dynamics with other (modelling) 
approaches and in particular with the involvement of a wider (virtual) community 
is of specific interest of many researchers and practitioners in the Swiss chapter. 
Teaching initiatives include a number of Universities and Universities of Applied 
Sciences in Switzerland. 

Stefano Armenia 
stefano.armenia@uniroma2.it 

CATTID Sapienza University of Rome 

SYstem Dynamics Italian Chapter (SYDIC) 

SYDIC started a new path since the Nijmegen ISDC, also thanks to innovative 
tools now available to members. A new website, newsletter, forum, all have 
contributed to spread knowledge over the net about SD, achieving the goal of 
raising new members. Practitioners, professionals and academics can now find a 



Chapter & SIG Poster Presentations 

130 30th International Conference of the System Dynamics Society      July 22–26, 2012      St. Gallen, Switzerland 

way to discuss about common interests and research. The Chapter activities 
during the year will be discussed and future steps to manage the chapter will be 
planned. For the period July 2011 - June 2012 the SYDIC (SYstem Dynamics 
Italian Chapter) Policy Council will present the main activities of SYDIC 
members both in the Academic (Universities & Reseach centers) and in the 
Consulting (Private & Public Administration) areas as well as will help planning 
next year events/workshops and in general Chapter activities. The annual report 
of the Chapter members is presented by a poster which will point out, through a 
visual geographic distribution on the Italian territory, the main activities of the 
operative members both in the academic area and in the professional sector. 

Douglas McKelvie 
douglas.mckelvie@symmetricpartnership.co.uk 

The Symmetric Partnership 

John Swanson 
john.swanson@sdgworld.net 

Steer Davies Gleave Ltd 

UK Chapter 

2012: The UK Chapter has regular meetings in the UK, and annually at the 
international conference. In February we held the 2012 Annual Gathering, with a 
theme of 'Exploring Alternative Futures'. The event consisted of key-note 
speakers (Richard Stevenson, Emanuele Campiglio and Maurice Glucksman), a 
hands-on workshop using a simulation (led by Bob Thurlby and Kim Warren), an 
update on the latest software developments and the PhD poster session. 
Congratulations to the Symmetric Partnership who won the Steer-Davis Gleave 
prize for the best UK application of system dynamics. Our thrice-yearly evening 
networking events have continued. If you are based in the UK and not already on 
our membership list (membership is free) then please do join on our website and 
see what we have to offer. There are between 80 and 100 members active in SD in 
the UK and we have more than 400 people on our mailing list. 
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Aldo Zagonel 
aldo@attunegroup.com 

Attune Group Inc 

Mohammad T. Mojtahedzadeh 
mohammad.mojtahedzadeh@boeing.com 

The Boeing Company 

Ricardo Matos Chaim 
rmchaim@yahoo.com.br 

University of Brasilia 

Lorena Cadavid 
dlorenach@gmail.com 

Universidad Nacional de Colombia 
 

A hands-on, case-study demonstration of the modeling 
process, from problem definition to policy implications 

This workshop will introduce sensitivity simulation, calibration to data, and 
model testing, in the context of developing and using a formal theory for the 
“societal life cycle of cigarette smoking.” We will go through the process of 
model development and use, building and testing a small feedback-rich model, to 
explore its modes of behavior and adequacy in explaining and addressing a 
dynamic problem. Active participation in this workshop will help with the 
following learning objectives: the elements to defining a dynamic problem, 
including reference modes of behavior; formulation and simulation of a feedback-
rich model using Vensim® PLE, including using Synthesim and user-defined 
graphs; approaches to testing and evaluation, for the purpose of a) model 
refinement and b) confidence building in insights and recommendations; to 
conduct sensitivity simulations, with emphasis on distinguishing different patterns 
of behavior versus realizations; to conduct model calibration using empirical data 
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(time permitting, computing and interpreting statistical measures of “goodness of 
fit”); how to relate model behavior to the structure of the system and to explain 
endogenously the patterns of behavior produced by the model; to extend model-
based learning to policy insights and implications.  
 
Requirements : Participants should bring: Laptop or be prepared to pair up with 
someone who has one. Preinstall Vensim PLE (or DSS): 
http://www.vensim.com/venple.html. Advanced Reading: We will upload a 
syllabus with reading and supporting materials (optional). Level: Everyone. 
 

Kaoru Yamaguchi 
kaoru3@muratopia.org 

Doshisha University 
 

An Introduction to Macroeconomic Modeling - Accounting 
System Dynamics Approach 

Macroeconomics is one of the core subjects in social science and behaviors of 
marcoeconomy such as the recent financial and debt crises affect all of us. With 
the help of system dynamics method, this workshop tries to explore the 
macroeconomic system structure and its complex behaviors by introducing a step-
by-step construction of macroeconomic models based on the accounting system 
dynamics approach. Specifically, participants will learn the following modeling 
methods: double-entry booking/accounting system dynamics (which is itself 
helpful for business modeling), money supply by the central bank and creation of 
credit process through a fractional reserve banking system, Keynesian 
macroeconomic models, including IS-LM model and an integrated 
macroeconomic model of real and monetary sectors. All models are distributed in 
the class, which run on Vensim Model Reader, a free shareware for PC and Mac. 
Participants are recommended to download it and bring their laptops. Yet no 
knowledge of Vensim Software is required, not to mention economics. Running 
the models step-by- step, participants are invited to the world of macroeconomic 
system, and explore a complex structure of macroeconomic behaviors, through 
simulation, with their own working hypotheses of macroeconomic scenarios. 
 
Requirements : Participants should bring: Laptop. Advanced Reading: None. 
Level: Everyone. 
 

Thomas Fiddaman 
tom@vensim.com 

Ventana Systems 
 

Building and Analyzing Models with Vensim 

This hands-on workshop will introduce the basics of building and analyzing a 
feedback model using Vensim. The class will center around a variation of Dennis 
Meadows' commodity model, or another similar classic. Participants will 
reconstruct portions of the model in order to master the mechanics of building 
simple stock-flow structures and exploring positive and negative feedback 
behavior. We will create a simple control panel for the model. Then we will use 
those tools to work through a critique of the model, making on-the-fly changes to 
the structure and parameters, and exploring the implications of decision rules. 
Participants will walk away with a basic understanding of the process of building 
a model with Vensim, using it to gain policy insight, and assessing model quality.
 
Requirements : Participants should bring: Laptop with a copy of Vensim installed 
- free Vensim PLE is fine (download from 
http://www.vensim.com/freedownload.html ). Arrive 15 minutes early if you want 
to install a trial copy of Vensim DSS from one of our USB keys. Advanced 
Reading: None . Level: Everyone. 
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Thomas Fiddaman 
tom@vensim.com 

Ventana Systems 
 

Calibration and Optimization in Vensim 

This workshop will introduce the process of optimizing dynamic feedback models 
using Vensim. We will look at two uses for optimization: calibration and 
identification of good policies. We will work with a simple market model to 
estimate parameters consistent with data, and then develop a marketing policy 
that works well in the calibrated market. The workshop will focus primarily on 
practical aspects of optimization, but will introduce enough theory to give 
participants insight into the fundamentals of the process. 
 
Requirements : Participants should bring: Laptop with a copy of Vensim Pro or 
DSS installed. Arrive 15 minutes early if you want to install a trial copy of 
Vensim DSS from one of our USB keys. Advanced Reading: None . Level: 
Intermediate. 
 

Michael Bean 
mbean@forio.com 

Forio Online Simulations 

William Schoenberg 
wasbridge@gmail.com 

Forio Online Simulations 
 

Creating and Publishing Online Simulations 

Bring your own model along with your laptop and by the end of our workshop 
you’ll have your simulation running on the web in a free Forio Simulate account. 
If you don’t have a model or a laptop you can pair up with someone during the 
workshop and collaborate to produce a web simulation. The session will start with 
a ten minute introduction to Forio Simulate. After the introduction, we’ll divide 
the workshop into two phases. In the first phase we will help you get your model 
running on Forio Simulate. We’ll walk throught the process of importing your 
model as a group and then give you time to get your own model running on the 
platform. In the second phase we’ll focus on creating a user interface for your 
model. We’ll start phase two with a class introduction on how to use Simulate’s 
drag- and-drop interface designer. After the introduction, you will be able to work 
on your own simulation with help from Forio. Forio will provide a debrief on the 
web simulations presented and suggest possible next steps for enhancing those 
sims. 
 
Requirements : Participants should bring: Laptop would be helpful but is not 
strictly required. Advanced Reading: None. Level: Everyone. 
 

Joanne C. Egner 
jegner@iseesystems.com 

isee systems 

Jeremy Merritt 
jmerritt@iseesystems.com 

isee systems 
 

Creating Simulations for the Web with STELLA and 
iThink 

This workshop is intended for new or current STELLA and iThink users who 
want to share models online. Using STELLA or iThink, participants will create a 
web interface to a model and publish it online with the isee NetSim wizard - no 
HTML programming required! The session will be conducted as a hands-on 
workshop and will include guided instruction for creating an interface to a model, 
publishing models online with isee NetSim, and editing models that have already 
been published. Please bring a computer with STELLA or iThink Version 10 and 
isee NetSim installed or arrive 15 minutes early to install the software. 
 
Requirements : Participants should bring: Laptop. Advanced Reading: None. 
Level: Everyone. 
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Alena Beloshapko 
alena@xjtek.com 

XJ Technologies 

Andrei Borshchev 
andrei@xjtek.com 

XJ Technologies 

Vladimir Koltchanov 
vladimir.koltchanov@emsyss.fr 

EMSYSS 
 

Getting Started With AnyLogic and Multimethod 
Simulation Modeling Workshop 

At this workshop we will introduce you to AnLogic - the only simulation 
development environment that allows you to build not just System Dynamics 
models but also Multi-Agent and/or Discrete Event simulations. We’ll show how 
to combine these approaches at the same level or hierarchically into Hybrid 
models. We’ll demo new features of AnyLogic 6.7 such exporting optimization 
and calibration experiments as standalone applications and how to integrate 
AnyLogic models with external Java applications. Attendees will be given a CD 
with a trial version of AnyLogic 6.7 for Windows, Mac and Linux. You can bring 
your laptop and follow the presenter, or just watch. 
 
Requirements : Participants should bring: N/A. Advanced Reading: None. Level: 
Everyone. 

Leonard A. Malczynski 
lamalcz@sandia.gov 

Sandia National Laboratories 
 

Getting Started with Powersim Studio 

Powersim Studio can improve your business strategies with dynamic simulation 
to build graphical models using System Dynamics; run what-if scenarios, 
optimize or do risk analysis; seamlessly integrate to MS Excel, SAP etc.; and 
integrate your models in existing applications. This workshop is intended for 
people who are relatively new to the field or do not have experience using Studio. 
The session will be conducted as a hands-on workshop and will demonstrate basic 
techniques for building and analyzing causal loop diagrams, stock and flow 
diagrams and simple simulation models. 
 
Requirements : Participants should bring: Laptop with Windows operating 
system. Advanced Reading: If you do not own the software please download the 
free 30 day version of Powersim Studio Demo at 
http://www.powersim.com/main/products___services/download/demo/ or the 
time unlimited Powersim Studio Express at 
http://powersim.com/main/about/news/new- product-edition-studio-9-express/. 
Level: Everyone. 
 

Joanne C. Egner 
jegner@iseesystems.com 

isee systems 

Karim J. Chichakly 
kchichakly@iseesystems.com 

isee systems 
 

Getting Started with STELLA and iThink 

This workshop will be an introduction to building and communicating system 
dynamics models using STELLA or iThink software. The workshop is intended 
for people who are relatively new to the field or do not have experience using 
STELLA or iThink Version 10. The session will be conducted as a hands-on 
workshop and will demonstrate how to build hierarchical models using modules. 
Participants will also learn basic techniques for analyzing and communicating 
simple simulation models. Please bring a computer with STELLA or iThink 
Version 10 installed or arrive 15 minutes early to install the software. 
 
Requirements : Participants should bring: Laptop. Advanced Reading: None. 
Level: Everyone. 
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Kim D. Warren 
kwarren@london.edu 

London Business School 
 

Helping non-SD professionals and students gain the 
benefits of system dynamics, easily and quickly. 

System dynamics has long struggled to be adopted by non-specialists, so 
modelling is rarely attempted by people without extensive SD training, even 
though they would gain considerable value from doing so. To show more people 
the benefits of SD, we need approaches and tools that connect with what they do, 
and make it easy for them to get started - both with the thought-process and basic 
model-building. This workshop will take participants through a process for 
achieving this. Starting with information on a real-world case, we will practice a 
mapping and modelling process that shows the logical relationships in the system, 
the insights that users can gain from that picture, and simple model- building they 
can do. The process will show how simulation must (and can) be set alongside 
real-world information on the actual history and forecast future behaviour of 
situations - exactly the type of problem that non-SD-specialists want to 
understand and manage better. It will also show how easily this can be taught, 
both to students and working professionals, and outline facilities available to help 
instructors achieve this. 
 
Requirements : Participants should bring: Participants will benefit from sharing 
access (2-3 person groups) to a laptop with internet access. Advanced Reading: 
None Level: Everyone. 

Diana Fisher 
diana.fisher2@frontier.com 

Portland State University 
 

Introducing Change over Time Lessons for Math and 
Science Pre-College Classes 

Central to understanding dynamic phenomenon is understanding change over time 
patterns. In school, these patterns are formally introduced using symbolic 
representations which are often not intuitive to students. Activities that introduce 
some of the simple behavior patterns in a more intuitive manner will be 
introduced, followed by the stock/flow modeling structure that will capture the 
important components that produce the given pattern of change. Then these 
structures can be used together to study more realistic (but still simple) systemic 
problems appropriate for undergraduate students. Participants should expect to 
participate in the activities and follow up by building the models. Please bring a 
laptop. 
 
Requirements : Participants should bring: Laptop. Advanced Reading: None. 
Level: Everyone. 

John M. Richardson 
jrich@american.edu 

Lee Kuan Yew School of Public Policy 

Rehan Ali 
rehancanbefound@gmail.com 

National University of Singapore 
 

Learning by Doing - A Path to Creating Original System 
Dynamics Modeling Projects 

In this workshop, we will demonstrate teaching system dynamics modeling using 
a method that Prof. Richardson has developed, in which students are taken 
through a progression consisting of the following modelling projects: • 
Introduction – Kaibab Plateau • Intermediate – Replication • Advanced – Original 
The core of this methodology is the belief that the best way to learn modeling is 
by practicing it from the first day of class, with a gradual progression in content 
and difficulty. This process of learning-by- doing guides students, in the course of 
one semester, through three cases of increasing complexity, with students taking 
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increasing responsibility for understanding, defining, and modeling a problem. 
Each step is chosen because it supplements the learning done in the previous step. 
For example, in the Kaibab Plateau exercise, each sector builds upon the previous 
one by adding new variables or functions. The replication modeling exercise 
introduces students to “real world” models produced by system dynamics 
practitioners and encourages students to understand, duplicate, and then extend 
the models. This exercise is then expanded in the original modeling project into 
students developing their own models based on problems they wish to investigate, 
which can then be used for thesis or dissertation work. 
 
Requirements : Participants should bring: N/A. Advanced Reading: None. Level: 
Everyone. 

John D. W. Morecroft 
jmorecroft@london.edu 

London Business School 
 

Metaphorical Models for Managing the Transition from 
Industrial Growth to Sustainability 

Overshoot in processes of growth is common. "To overshoot means to go beyond 
limits inadvertently, without meaning to do so" (from Beyond the Limits 1992). 
In this workshop we use small metaphorical models and simulators to examine 
overshoot in global industrial growth and the process of managing the global 
transition to a sustainable society. We revisit the scenario conditions in World 
Dynamics required for sustainability. Using a small model of a regulated fishery 
we examine the role of regulation in creating a sustainable future. 
 
Requirements : Participants should bring: Laptop and memory stick. Advanced 
Reading: Metaphorical Models for Limits to Growth and Industrialisation. This 
paper (forthcoming in “Systems Research and Behavioral Science”) provides a 
background for the workshop and a discussion about the purpose and use of 
metaphorical models. There is also an excerpt from Chapter 9 of “Strategic 
Modelling and Business Dynamics” that provides formulations for a model of a 
harvested fishery with endogenous investment. Level: Everyone. 

Diana Fisher 
diana.fisher2@frontier.com 

Portland State University 
 

Modeling Dynamic Systems: Lessons for a First Course 

“Modeling Dynamics Systems: Lessons for a First Course” (third edition) 
provides a set of materials that enable educators at the secondary and college 
levels to teach a one-semester or one-year course in System Dynamics modeling. 
These lessons are also useful for trainers in a business environment. Developed 
for beginning modelers, the lessons contained in this book can be used for a core 
curriculum or for independent study. The lessons include some of the classic 
System Dynamics problems (population change, resource sustainability, drug 
pharmacokinetics, spread of an epidemic, urban growth, supply and demand, and 
more). Feedback analysis is integral to the lessons. Guidelines for an independent 
project and an outline for a technical paper explaining the creation process and 
structure of the final model, together with scoring guides for both the model and 
the paper, are included. Participants in the workshop will have a chance to build 
some simple models (participants should bring laptops) and gain a sense of the 
progression leading to a more sophisticated model. Student work will be 
demonstrated and can also be viewed at www.ccmodelingsystems.com. New 
materials in the third edition (oscillations, transfer of loop dominance, mapping 
systems in the news,…) of this book will be presented. 
 
Requirements : Participants should bring: Laptop. Advanced Reading: None. 
Level: Everyone. 
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Kim D. Warren 
kwarren@london.edu 

London Business School 

Christina Spencer 
christina@strategydynamics.com 

Strategy Dynamics Ltd 
 

NEW : Sysdea online modeling for educators, students, 
practitioners and non-SD professionals (replacing 

MyStrategy) 

This session will demonstrate the new Sysdea online application for system 
dynamics modelling. Designed to make the method easy and accessible for people 
with no previous exposure to SD, Sysdea is a web-based application, needing no 
software installation, so is platform-independent. Models can be instantly shared 
with anyone, even if they have no account, making the application ideal for use in 
teaching and model-discussion in organisations. 
 
Requirements : Participants should bring: Participants wishing to try the 
application will need a laptop with internet access, though this is not essential. 
Advanced Reading: None. Level: Everyone. 

Ignacio J. Martínez-Moyano 
imartinez@anl.gov 

University of Chicago 

Mark Jusko 
jusko@anl.gov 

Argonne National Laboratory 
 

System Dynamics Model Documentation and Assessment 
Tool (SDM-Doc) 

To help modelers increase the transparency of their models through enhanced 
documentation, scientists at Argonne National Laboratory (ANL), building on 
model documentation work by Oliva (2001), developed the System Dynamics 
Model Documentation and Assessment Tool (SDM-Doc) that enables modelers to 
create practical, efficient, HTML-based model documentation and provide 
customizable model assessments. The model documentation created by the SDM-
Doc tool allows modelers to navigate through model equations and model views 
in an efficient and practical way creating documentation of the model sorted by 
variable name, type of variable, group, view, module, module/group/name, and 
variable of interest. Additionally, model tests are performed allowing modelers 
and reviewers of models to gain confidence in fundamental characteristics of 
model structure. The tool, its use, and the different model assessments included in 
it will be presented and explained. Participants are encouraged to bring their 
laptops to be able to use the tool during the workshop. A copy of the software will 
be distributed to participants at the workshop (the tool is accessible at 
http://tools.systemdynamics.org/sdm-doc/). 
 
Requirements: Participants should bring: Laptop is desirable. Advanced Reading: 
None. Level: Everyone. 
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