38th International Conference of
the System Dynamics
Society 2020

Held Online

Bergen, Norway
19 — 24 July 2020

ISBN: 978-1-7138-2021-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Lcom

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2020) by System Dynamics Society
All rights reserved.

Printed with permission by Curran Associates, Inc. (2021)

For permission requests, please contact System Dynamics Society
at the address below.

System Dynamics Society
230 Washington Avenue Extension, Suite 101
Albany, New York 12203-5319 USA

Phone: (518) 580-4071
Fax: (518) 463-8656

https://www.systemdynamics.org/

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

OCCUPATIONAL SAFETY DYNAMICS IN ONSHORE LNG RECEIVING TERMINALS...........ccccceevine 1
N/A

THE PERCEPTIONS OF TEACHERS ON USING THE SYSTEMS THINKING APPROACH IN
IN-CLASS APPLICATIONS. ...ttt e btk bbbt bttt bt bbb et 29
G. Kizilkaya, U. Yararbas, E. Egmir

SUSTAINABILITY IN UNIVERSITIES: A FRAMEWORK FOR MONITORING THE UNITED
NATIONS’ SUSTAINABLE DEVELOPMENT GOALS OF AGENDA 2030........cccoivieiieiiieieeie e seese s 46
N. Alsubait, T. Arthanari

WOULD RENEWABLE DAMP OSCILLATIONS IN POWER MARKETS? AN
EXPERIMENTAL ANALY SIS ...ttt sttt b bbbttt 50
J. Arias-Gaviria, A. Lamadrid, S. Arango-Aramburo

THE IMPACT OF SUSTAINABLE BUILDINGS IN ELECTRICITY DEMAND IN
COLOMBIA: ASYSTEM DYNAMICS APPROACH ...ttt ettt enes 55
J. Arias-Gaviria, V. Valencia-Hernandez, Y. Olaya, S. Arango-Aramburo

EXPLAINING FUTURE URBAN MOBILITY MECHANISMS USING SYSTEM’S THINKING
— A CASE STUDY OF MUNICH AND SINGAPORE.........cccootiitiiisieeiisie sttt 60
C. Assmann, A. Rau, M. Jain, F. Busch, S. Shepherd, G. Wulfhorst

FROM GENERIC TO OPTIMALLY CALIBRATED SYSTEM DYNAMICS MODELS: AN
APPLICATION IN AGRICULTURAL VALUE CHAINS. ...ttt s et see s en e see e 64
B. Balkan, Y. Barlas, S. Meral

QUALITATIVE SYSTEM DYNAMICS PRACTICE: USING “RESOURCE MAPS” AS
VISUALS FOR ACCOUNTING EDUCATION ......ooiirieiieisieesesieesiseeeesste st sessssesessssesssassenessssesessssesens 69
F. Barnabe, M. Giorgino, M. Kunc

USING SYSTEM DYNAMICS MODELLING TO FRAME ENVIRONMENTAL VOLUNTARY
COMMITMENT PROGRAMS: THE FRENCH EXPERIENCDE ........coooiiiieiii ettt 71
E. Bivona, G. Bilek

APPLICATION OF SYSTEM DYNAMICS FOR DESIGN OF NATIONAL ENERGY AND
CLIMATE PLAN . ...ttt etttk b bbbt b ke £ bR e e ke bt b e b et et e b s e ebebe st e e bebe e enens 83
A. Blumberga, G. Bazbauers, A. Gravelsins, D. Blumberga

USING SYSTEMS THINKING, SYSTEM DYNAMICS AND SIMULATION FOR
SUSTAINABILITY EDUCATION: A STUDY DESIGN .....ccociiiiiieiiissieinsieee e 85
C. Brennan, O. Molloy, J. Duggan

MODELING THE DYNAMICS OF VICIOUS CYCLES INVOLVED IN HEART-
RESPIRATORY FAILURE ...ttt 101
S. Comez, Y. Barlas, A. Korugan

SYSTEM DYNAMICS GAMIFICATION: LESSONS LEARNED FROM THE PERCEIVE
SIMULATION LAB DEVELOPMENT ...ttt ettt ettt ettt sttt ts st st ste s sts e sbesstests st s snaseraenns 105
G. Cunico, E. Mollona, E. Aivazidou



THE EFFECT OF FOOD, HOUSING AND SKILLS INTERVENTIONS ON INDIVIDUAL LIFE
TRAJECTORIES ... e
N/A

DECREASING HOUSEHOLD FOOD WASTE: A STUDY OF FOOD WASTE
INTERVENTIONS ...tttk ettt b et b ket ee kbbbt e st et et et ee et et e e benes
J. Waal, C. Daalen, P. Luning, L. Steenbekkers

TAKING A BROAD SOCIETAL PERSPECTIVE TO THE PREVALENCE OF TYPE-2

DIABETES IN THE NETHERLANDS: MAPPING AND SIMULATING FEEDBACK BY

APPLYING SYSTEM DYNAMICS & GROUP MODEL BUILDING........ccccoevviiiieeceeteeeeeeeee e
S. Deuten, B. Bahaddin

COMMUNITY-BASED SYSTEM DYNAMICS MODELING OF SENSITIVE PUBLIC

HEALTH ISSUES: MAXIMIZING DIVERSE REPRESENTATION OF INDIVIDUALS WITH

PERSONAL EXPERIENCES FOR MODEL DEVELOPMENT ......coiiviieiie vttt
A. Deutsch, R. Lustfield, M. Jalali

SOCIAL PREFERENCES IN DYNAMICALLY COMPLEX SUPPLY CHAINS: RECIPROCITY
IN THE BEER DISTRIBUTION GAME ...ttt ettt et ette ettt sttt e e sttt e e s stbe s e saatesessateessanbenesans
J. Dietz, I. Dula, A. GroBler

USING PALAEOECOLOGY AND SYSTEM DYNAMICS TO INFORM CONSERVATION OF
A BIODIVERSITY-RICH, BUT ENDANGERED, ECOSYSTEM......ccocviiiiiisieei e
C. Dirk, B. Kopainsky, J. Cliffored-Holmes, L. Gillson

ECONOMIC DYNAMICS: TWO YEARS FROM COMPLETION......cocoiii ettt
R. Eberlein

ASSESSING THE BOOM AND BUST OF THE GERMAN PHOTOVOLTAIC MARKET: AN
ANALYSIS OF THE GERMAN PHOTOVOLTAIC MARKET .....cotiiitirrriesiee st
I. Feucht, F. Kapmeier

TEACHING HOMEOSTASIS TO SECONDARY SCHOOL ANATOMY AND PHYSIOLOGY
ST UD N T Sttt ettt ettt et e s h e e s ae e e eh e e e ebessabeesateesa b e e saeeesatsebeesabessabeesabessaeeesateesbeeesbesssbeesabessstaesaeeesens
D. Fisher, E. Gallaher

EMPOWERING COMMUNITIES: POWER DEVOLUTION IN COMMUNITY- BASED
NATURAL RESOURCE MANAGEMENT ..ottt sttt st nessenens
C. Gkini, A. Shrestha, B. Kopainsky

POLITICAL PATRONAGE IN A SMALL ITALIAN LOCAL GOVERNMENT: AN
OUTCOME-BASED DPM APPROACH ON FIDUCIARY PRACTICES .....coooi ettt
G. Salvatore

ROAD TRANSPORT DECARBONIZATION - POLICIES TO PROMOTE ELECTRIC
WEHICLES ...ttt ettt bt s et b e b e s b e s e et et e s e e R e s e R e e b e s e s e et et e b et es s e ae s en e e te e enenrenen
A. Gravelsins, A. Barisa, A. Blumberga, D. Blumberga, G. Bazbauers

MANAGING CHEMOTHERAPY-INDUCED NEUTROPENIA USING EXOGENOUS
GRANULOCYTE COLONY-STIMULATING FACTOR ....cotiiiiirieieesste st sessene s
S. Guz, O. Irsoy, N. Akan, G. Yucel

A SUPPLY AND DEMAND MODEL OF POLITICAL PARTY GROWTH .....ccooiiiiiiiiiincence e
J. Hayward, R. Jeffs, P. Roach



USING MICROWORLDS FOR RESILIENCE MANAGEMENT OF FOOD SYSTEMS. ........ccccoveiininine. 207
H. Herrera, B. Kopainsky

NO TIME TO WASTE: MAKING WASTE SORTING WORTH THE TIME ....cccovviiiie e 210
M. Jama, S. Taalesen, J. Nilssen, K. Oorschot

EXPLORING APPLICATIONS OF GMB TO SUPPORT DECARBONISING THE
TRANSPORT SECTOR ...coiiiieiiiiiiteiisie ettt ettt ettt b e a et st s s e bt et st e s s e st r e e bene s 211
P. Jittrapirom, K. Hiekata

SYSTEM DYNAMICS MODELING OF HEALTH WORKFORCE PLANNING TO ADDRESS

FUTURE CHALLENGES OF THAILAND’S UNIVERSAL HEALTH COVERAGE .........cccccocvviviviinnene. 212
B. Leerapan, P. Teekasap, N. Urwaanchotima, W. Jaichuen, K. Chiangchaisakultha, K.
Udomaksorn, A. Meeyai

A STATE-OF-THE-ART REVIEW: IRELAND, A MODEL STATE?.....cccotitieeireeienisieisiee st 228
S. Madden, A. Ryan, P. Walsh

COMPLEX SYSTEM BEHAVIOUR OF NATURAL HAZARDS IN MOUNTAIN REGIONS.................. 237
N/A

WOULD RENEWABLE DAMP OSCILLATIONS IN POWER MARKETS? AN
EXPERIMENTAL ANALY SIS ..ottt ettt sttt se e tesensatese s sesesessesenensnsns 240
V. Marrero-Trujillo, J. Arias-Gaviria, E. Larsen, S. Arango-Aramburo

CAPITAL BUDGET DECISION IN HINDSIGHT: ILE FOR LEARNING AND DECISION
1Y S L (TR 245
J. Matos

MODELING INFORMATION PROCESSING WITHIN SOCIAL NETWORKS:
UNDERSTANDING THE PERSISTENCE OF CONTRARIAN HEALTH BELIEFS.......c..ccooeeivivieeie, 248
S. Metcalf, H. Palmer, Q. Zhang, M. Northridge

THE IMPACTS OF CLIMATE CHANGE ON THE DYNAMICS OF HOUSING MARKET ......c.ccceevivaae 253
M. Morshedi, S. Fallah-Fini, N. Naderpajouh, W. Wong

THE DYNAMICS OF BRAND STRATEGY FOR FOOD SAFETY AND QUALITY IN FOOD
R U Lo I O o 1 1 258
J. Mu

ECOLOGICAL ECONOMIC SYSTEM MODELLING WITH A FOCUS ON ENDOGENOUS
INNOVATION AND RESILIENCE: PRELIMINARY RESULTS ......ccootiieirenre s 264
Y. Nagase, T. Uehara, W. Wakeland

DESIGN, IMPLEMENTATION AND EVALUATION OF A SYSTEMS THINKING COURSE
IN AN M.A. PROGRAM IN LEARNING SCIENCES........cccosititiiriiinniee et 284
H. Nuhoglu, U. Yararbas, E. Goktepe

ALGORITHMIC INTERVENTION TO MITIGATE INVENTORY AND ORDERING
AMPLIFICATION IN MULTI-ECHELON SUPPLY CHAINS ......oooiiieeiceeet ettt 298
J. Paine

REINFORCING FEEDBACK LOOP BETWEEN CLIMATE IMPACT AND AGRICULTURE
EMISSIONS — A GLOBAL PERSPECTIVE .....oov ittt 299
R. Pasqualino, A. Jones



FROM LIMITS TO THE SUSTAINABLE DEVELOPMENT GOALS: INTEGRATED
MODELING IN THE ERA OF THE SDGS ..ot ittt sene s 305
M. Pedercini, S. Arquitt

UNDERSTANDING THE DYNAMICS OF THE CIRCULAR ECONOMY ...ooooiiiieeieiiee et 307
A. Pereira
SOLVING OPTIMIZATION PROBLEMS BASED ON SYSTEM DYNAMICS MODELS. ..........cccoeveenee. 310

R. Pytlak, T. Zawadzki, D. Suski

SYSTEM BEHAVIOR FOR AUTOMATED PARCEL LOCKERS AS AN URBAN LOGISTICS
DELIVERY SCHEME ...ttt et ettt e e et e st e et e st e st e ettt e eaeeeeteeeeteeseree st esteereeeeaenerees 312
M. Rabe, J. Chicaiza-Vaca, J. Gonzalez-Feliu

WHY SO FEW? THE GENDER REPRESENTATION GAP IN ACADEMIC STEM FIELDS, A
SYSTEM DYNAMICS APPROACH .....c.co ottt ettt sttt st st ste st st sbe s ste st s st s sresebe s 316
C. Rua-Gomez, J. Arias-Gaviria

SOCIALLY EFFICIENT STABILIZATION OF INDUSTRIAL CYCLES VIA ORGANIC
PROFIT-SHARING AND ITS CRUCIAL TENSION ....cociiiiiiiiiieitrisiee et 321
A. Ryzhenkov

HOW EXOGENOUS STRESSORS LEAD TO CORAL-ALGAL PHASE SHIFTS ....ccoccooiiieeeeece e 327
N/A

DIFFICULTY ACCESSING HEALTH CARE SERVICES IN COLOMBIA .......c..coooii et 332
S. Blanco

INFERRING CAUSALITY IN FEEDBACK SYSTEMS BY COMBINING NEURAL NETS
AND ORDINARY DIFFERENTIAL EQUATIONS........cetitieeirieiresisie e neees 340
W. Schoenberg

MODELING THE PHARMACODYNAMICS OF RHUEPO, A BLOOD DOPING DRUG........ccccocuvevuenne 355
F. Senturk, Y. Barlas, H. Yasarcan

EMPLOYMENT IN AUTOMOTIVE PARTS WITH ELECTRIC VEHICLE MARKET
PENETRATION IN SOUTH AFRICA ...ttt nnnas 359
N. Pillay, S. Nassiep

IMPACT OF THE RELATIONAL MOTIVE TO CO-CREATE VALUE ON SERVICE
QUALLITY ottt ettt ettt e st e se et e st ebe e b e e ebe st e seebe st esaebe st eba et e s ebe st essebesseteebe st ebesbe e ebesbeseate e 372
J. Sousa, E. Rouwette, J. Bloemer

SYSTEM DYNAMICS MODELLING WITH KOTLIN: FROM HIERARCHICAL MODELS TO
INTERACTIVE SIMULATORS ..ottt bbbttt sttt s 375
S. Sovilj, D. Etinger, Z. Sirotic, K. Pripuzic

HOW LARGE IS THE GLOBAL POPULATION WHEN LIMITED BY LONG TERM
SUSTAINABLE GLOBAL METAL-, ENERGY- AND PHOSPHATE SUPPLY?.....cccoviiierreeerineeeens 380
H. Sverdrup, A. Olafsdottir, D. Koca

THE IMPACT OF CASH-BASED INTERVENTIONS ON THE DIGNITY ENHANCEMENT IN
PERSISTENT HUMANITARIAN REFUGEE CRISES .......oooooiiiie ettt ettt sae s srae e 399
S. Taheri, F. Allahi, R. Kian, E. Sabet, S. Leeuw



AUTOMATED DISCOVERY OF POLARITY FROM DATA IN SYSTEM DYNAMICS
(0T ]\ N =G TSRS 403
N. Tellioglu, Y. Barlas

UNDERSTANDING & MODELLING CORRUPTION: EXPLOITING SYSTEM DYNAMICS ................ 407
M. Ullah, T. Arthanari, C. Urquhart, A. Li

ANALYSIS OF LOW-COST CARRIER OPERATIONS IN LONG-HAUL AIR TRANSPORT
N g S 5 PP 433
M. Urban, M. Hornung

THE DYNAMICS OF COMPETITION AND OF THE DIFFUSION OF INNOVATIONS........ccoccooveienn. 437
J. Utterback, C. Pistorius, E. Yilmaz

ESTABLISHING THE FEASIBILITY OF ALLEVIATING WATER SHORTAGES IN CAPE
TOWN USING DECENTRALISED WASTEWATER TREATMENT PLANTS.....ccoitiriirrrerevee e 463
A. Zyl, J. Jooste

DEVELOPING SYSTEMIC PUBLIC POLICY THEORY FOR MULTI-PROBLEM
HOUSEHOLDS ...ttt bbb bbbt bbb bbbkt b ket bbb et n s 468
G. Veldhuis, S. Deuten, R. Vink, I. Wildeman, C. Lanting, L. Bannenberg

THE ALGOA BAY MARINE PLANNING TOOL: AN EXPLORATORY SYSTEM DYNAMICS
MODEL TO SUPPORT MARINE PLANNING AND MANAGEMENT .......ccccocvirirreerineenseeesseneneen 486
E. Vermeulen, J. Clifford-Holmes, T. Sluijs, U. Scharler, A. Lombard

EMERGENCY MEDICAL SERVICES IN MAINE: RURAL VS URBAN SYSTEMS........ccccconiiniiienns 487
J. Voyer

ADDRESSING PARAMETER UNCERTAINTY IN SD MODELS WITH FIT-TO-HISTORY
AND MONTE-CARLO SENSITIVITY METHODS ...ttt ettt ettt ettt svan e s eavee s 506
W. Wakeland, J. Homer

IS “PAIRED ASSISTANCE POLICY” RECONSTRUCTION MODE BETTER THAN

TRADITIONAL MODE? A SIMULATION APPROACH TO UNDERSTANDING

COLLABORATIVE GOVERNANCE IN POST-WENCHUAN EARTHQUAKE

RECONSTRUCTION ..ottt sttt se et et s et e be e seebene s e tese e esesensssesenessesenenenes 539
L. Wang, E. Bivona, H. Yan, J. Qi

USING GROUP MODEL BUILDING TO SUPPORT STRATEGIC SUSTAINABLE
DEVELOPMENT ...ttt bbb e b e b bbb £ s bbb bbbt bbbt bbb e bt nn s 541
M. Watz, H. Ny, S. Hallstedt

SURFACING SYSTEM PERSPECTIVES TO GUIDE ACTION AND IMPROVE
COLLABORATION IN COMPREHENSIVE COMMUNITY-BASED SUICIDE PREVENTION.............. 545
A. White, J. Kuhlberg, B. Naumann, K. Hassmiller

INSIDER THREAT DYNAMICS; THE DANGEROUS TRIANGLE OF PRESSURE,
RATIONALIZATION AND OPPORTUNITY .ooiciiiiiiciisisiesi ettt 549
S. Zeijlemaker

IS OBSERVED DATA ADEQUATE TO AUTOMATE THE CONSTRUCTION OF CAUSAL
] Sy TSSO 554
W. Zhao, S. Howick, J. Quigley

USING DECISION-MAKING SCRIPTS IN GROUP MODEL BUILDING WORKSHOPS..........ccccovvunne. 563
K. Zhou, N. Zimmermann



SUPPORTING INTERDISCIPLINARY RESEARCH PROJECTS VIA SYSTEM DYNAMICS
BOUNDARY OBJECTS: AN APPLICATION TO INTEGRATED URBAN WATER

MANAGEMENT ..o

N. Zimmermann, I. Pluchinotta

THE DYNAMICS OF TRANSDISCIPLINARITY: HOW DOES A GROUP MODELLING

WORKSHOP GENERATE JOINT UNDERSTANDING AND COGNITION
N. Zimmermann, K. Curran

Author Index





