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Systems Characterization Modeling Tool 
 

 
Service Description: 
 
The systems characterization tool helps to show the big picture in a simple yet comprehensive way. It 
can both be informing, i.e. showing a more complete picture of the issues, and it can be enabling i.e. 
providing an interactive model which will increase the understanding of the dynamics between 
economic, societal and environmental impacts of policy decisions/interventions under consideration.  
The use of the systems model is a necessary first step for communities to identify unintended 
consequences of decisions; understand the dynamics between economic, social, and environmental 
impacts; and, to achieve sustainable solutions. The model features a dashboard-style interface that 
enables users to explore different scenarios, interpret results, and evaluate outcomes of new policies or 
interventions (see Figure 1). Multiple scenarios can be created easily and then compared visually in the 
interface. The modeling tool helps build shared understanding among state and local governments, 
technical experts, and concerned citizens. The goal of the modeling tool is to inform decisions to 
achieve a more balanced system that will support environmental, economic, and social sustainability 
for a community.  
 
The systems model features a user-friendly, dashboard-style visualization interface that enables users to 
construct alternative intervention scenarios aimed at achieving the community’s goals (e.g. reducing 
adverse nutrient impacts to the watershed). The model then displays the simulated outcomes of these 
interventions in graphical form, projecting over a decades-year time horizon the expected changes in a 
variety of economic indicators such as, for example, tourism revenue, social indicators such as beach 
visits, and environmental indicators such as nutrient concentrations.  
 
Strategic Use and Benefits of the Systems Model:  
 

 Provide unifying conceptual framework for addressing multiple inter-related challenges 
 Improve communication about resilience/sustainability strategy to a variety of stakeholder 

audiences 
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Best Suited for: 
 
The systems model is specifically designed to help policy makers and regional stakeholders explore a 
variety of cause and effect scenarios and investigate a variety of solutions for a project or problem. The 
model is applicable to all geographies and city types.  The pilot uses of the systems model in New 
England, U.S.A. created a transferable approach that could be applied to other types of 
resilience/sustainability problems in other geographic areas. 
 
A key success factor of the use of the systems model is early engagement of stakeholders including state 
and local agency officials in the U.S., research organizations, and businesses. Prior to the development 
of the model, the community invites stakeholders to participate in a dialogue about their issues, 
expectations, priorities, and perceived value of the modeling approach. Once we develop the systems 
model for the community, subsequent meetings are held to expose stakeholders to the initial 
(prototype) versions of the model, the visual dashboard, and the gaps that exist in the prototype. 
Stakeholders can provide many constructive suggestions as well as helpful background 
information/available data to fill the gaps.  
 
Service Examples: 
 
The systems model has been successfully applied in the Narragansett Bay watershed in the northeast 
U.S.A. It is now being applied in Cape Cod, Massachusetts, U.S.A.; the Chesapeake Bay in the mid-
Atlantic area, U.S.A; Durham, North Carolina, U.S.A.; a military base in Aberdeen, Maryland, U.S.A.; and, 
in a Tribal community in west coast U.S.A.  
 
Fact Sheet: Case Study of Systems Model Use - Striving for Balance in the Narragansett Bay Watershed: 
http://www.epa.gov/research/docs/3vs-tool-nutrient-mgt-narr-bay.pdf 
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Figure 1. The model developed for the Narragansett Bay watershed in the U.S. used a systems framework that 
allowed decision makers to evaluate policies not simply by how effectively they reduce nutrient loadings, but also 
by how they contribute to the overall sustainability of the region. By taking a broad level view of the Narragansett 
Bay watershed, the systems modeling framework ensures that the complexity of the system is accounted for, and 
that key watershed stakeholders and their goals are recognized. This framework acknowledges the environment 
as an ecological resource base that provides materials and services to the economy and society. The economy 
sector transforms these inputs into desired goods, and the economic and social processes of creating and using 
these goods produce runoff, wastewater, and other stressors that can return to the environment, potentially 
endangering its ability to provide future inputs. 

 
Onboarding Process: 
 
The Onboarding Process is a “participatory systems dynamics modeling” process.  It includes the 
formation of a core group of decision-makers who will work with the CRO to convene the participatory 
process which includes relevant stakeholders.  Data and science are identified and gathered to build the 
model.  Participatory process examples available upon request.  Communication with stakeholders is 
maintained during the development of the model, and advice from them is often sought.  Stakeholders 
will also be asked to evaluate the systems modeling tool as to its “usability” and its adequacy in 
supporting “what if” problems and decision analysis. 
 
This Onboarding approach will increase understanding of the systems model and its strengths and 
weaknesses as well as increase stakeholder buy-in for the use of the tool for the purpose of screening 
analyses of the issues and potential solution options. People will be able to see interactions between 
issues and the consequences of various solutions to those issues. 
 
City Responsibilities: 
 
Cities will be expected to provide monthly feedback on PARTNER service to 100RC. 
 
Here are the criteria that EPA has developed for the City, Community or Region to successfully develop 

and apply the systems model:  

 Strategic importance to decision-makers of looking at possible solutions to the challenges in a 
big picture way  

 Complexity of sustainability “nexus” issues – i.e. understanding the intersections and 
interconnections between economic, social and environmental impacts. 

 Existence of collaborative, not controversial, stakeholder relationships to the issues 

 Timeliness and sense of urgency – need for making decisions sooner than later 

 Availability of historical baseline data (that the city and its stakeholders can provide) on the 
issues (and indicators) of interest 

 Political and legal considerations (not barriers but opportunities) 

 Transferability to other communities and regions 
 
All criteria are mandatory. 
 
The stakeholders will work with the core group of decision-makers and the CRO to identify issues, 
outcomes they want to see, indicators that we could forecast with the systems model (and then use to 
measure after policies are made to see if they are working), and the interventions that decision-makers 
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have authority to use.  We will seek expertise in the communities to identify available data and science 
to connect policy interventions with indicators.  
 
Service Offering Limitations: 
 
The systems model requires technical support or training to develop for the community to use.  With 
available resources, EPA could work directly with cities throughout the process of model 
characterization, development, use and evaluation, based on inclusive, stakeholder engagements. 
 
Length of Engagement: 
1-2 years, depending upon the effectiveness of the core team. 
 
Service Support: 
 
Training Material: 
 
EPA can conduct a live 2-day training on the use of the model and what’s under the “dashboard” – i.e. 
model inputs and relationships between issues of interest. 
 
Licensing: 
 
The systems model can be visualized using the free VENSIM reader software. More sophisticated models 
are available by a one-time purchase license. 
http://vensim.com/free-download/ 
 
Terms of Use: 
 
The expectation is that EPA will work directly with communities to help build local capacity in the city, 
among the CRO, core team of decision-makers and stakeholders.  The primary intent of the systems 
model is to strengthen capacity to make better, more informed decisions.  
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