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Numerous natural and human-made systems can be
described as nonlinear or complex. Such systems often
escape the straight cause-effect and linear modeling
patterns which traditional science has successfully used
over centuries. Linear approximations of dynamic
phenomena rarely deliver satisfactory results. On the other
hand, nonlinear modeling techniques became feasible and
more popular only with the advent of the digital computer
some fifty years ago and have been widely used for little
more than a decade and a half. In other words, even though
the theoretical foundations were laid out much earlier,
practical research and application of nonlinear modeling
are still in their infancy compared with linear modeling.

different regulatory, pricing, and subsidization policies
using system dynamics modeling.

Among the traditional approaches to modeling
nonlinear and dynamic systems are techniques such as
discrete event simulation or Markov chains. System
dynamics (SD), which captures and analyzes the feedback
structure of complex dynamic systems, and agent-based
modeling (ABM), which focuses on the rule-based
emergent behavior of interacting individual agents, are two
other prominent modeling techniques. Multi-method
approaches, dynamic triangulation, and complementary
applications of these modeling techniques in terms of an
integrated research design have been proposed before [13]. Integrated designs are still rare and have only emerged
recently. This minitrack acts as a forum for bringing
together nonlinear systems modelers of various
backgrounds with the ultimate aim of exploring the
prospects and benefits of integration through better
understanding of each technique’s research design
potential. The insights from integrated research will
certainly be relevant and beneficial not only to academic
research but also to managerial practice and decision
making.
The first paper in the minitrack’s three sessions,
Modeling Instrumental Conditioning: The Behavioral
Regulation Approach by Jose J. Gonzales and Agata
Sawicka presents a study of human-behavioral dynamics
in security systems and suggests policies coping with goal
conflicts and risk misperceptions.
The second paper, Testing Design of a Social
Innovation: The Environmental Mitigation Banking
System by Khalid Saeed evaluates the performance of an
environmental mitigation banking system operating under

In the third paper, A Dynamic Theory of Collaboration:
A Structural Approach to Facilitating Intergovernmental
Use of Information Technologys, Laura Black discusses a
dynamic theory which links trust, knowledge sharing, and
collaboration as central elements of inter-organizational
relationships
The fourth paper, The role of sales force effort on seed
returns, by Paulo Goncalves, investigates the
amplifications in retailer demand as a consequence of
supply shortages and associated supply chain impacts.
The fifth paper, Assessment of Water Resources
Through System Dynamics Simulation: From Global
Issues to Regional Solutions by Slobodan P. Simonovic,
argues that future industrial growth depends on water
resources and the containment of water pollution.
The sixth paper, The BASP Agent-Based Modeling
Framework: Applications, Scenarios and Lessons Learned
by David S. Dixon presents second generation BASP
models and related findings.
The seventh paper, Emergent Structures in Supply
Chains-A Study Integrating Agent-Based and System
Dynamics Modelings by Andreas Groessler, discusses
strengths and weaknesses of system dynamics and discrete
agent-based modeling.
The eighth paper, On the Limits of Bottom-Up
Computer Simulation: Towards a Nonlinear Modeling
Culture by Kurt A Richardson evaluates limits and
promises of agent-based and other computer simulation
techniques in the social science research.
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