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Executive Summary 
 
Introduction  
This conference was undertaken to begin coalescing a multi-site, multidisciplinary, research 
network specifically aimed at defining the necessary and sufficient elements of a “sustainable 
urban system.” By convening a diverse group of participants, we hoped to seed the convergence 
process by generating a common set of cross-disciplinary concepts, methods, and topics to focus 
further investigation. Additionally, we hoped to uncover any clear oversights and roadblocks that 
might hinder progress in this research area or identify gaps in our research team or approach that 
would need to be filled before defining and embarking on a new research agenda. 
 
Outcomes 
Because the conference was a first step in developing new research, outcomes are largely non-
specific at this point. However, some clear next steps did emerge, as well as some research 
questions in specific sub-areas (such as the creation of research hubs), and an overall trajectory of 
research. Outcomes regarding specific topics are noted in the “Session Summaries” below. At the 
topmost level, the major outcome and direction of research that the PI feels emerged quite 
clearly from the proceedings can be summarized in the following four items: 
 

• the necessity for mixed-methods in research – both qualitative data at the human-scale 
and quantitative data at the systems-level need to be gathered across all sectors. 

• the integration of the results into a coherent whole (convergence) – new models and 
perspectives need to be built from the collection and cross-talk of gathered data. 

• the creation and maintenance of dissemination channels (academic and practice) – 
research in urban systems needs to address sustainability issues currently emerging and so 
needs to be translated into action as quickly as possible. Furthermore, disciplinary 
academic constraints need to be loosened so conducting the research is not penalized by 
disciplinary colleagues. 

• the ability to consistently measure impact and update results and applications in close to 
real time – As research is translated into action quickly the likelihood of errors and 
misjudgments increases as does the impact of these mistakes on citizens lives. There 
need to be mechanism in place to identify and correct misjudgments.  
 

Outcome Notes on Facilitation 
The conference employed “open-space” as a facilitation technique. Although this worked well in 
many respects, the PI feels that a clear benefit would have be seen if each participant-led session 
was given a either a “template” to fill out with questions or categories to create a unified 
summary format, and/or “procedure(s)” were supplied to ensure that each session could be 
properly steered toward the most desirable and useful outcomes. There was too much variability 
in the outputs of the sessions that made it difficult to synthesize.  
 
 



  
Full Report 
 
Participant Selection 

Participants for the event where chosen based on a confluence of factors using a snowball and 
convenience sampling approach. PI Barba reached out to colleagues in the Business School 
(Robin Dillon-Merrill), and Urban Planning Program (Uwe Brandes) in order to identify key 
areas of interest and an initial set of disciplines. This approach proved fruitful, as we had a good 
diversity of disciplines (sciences, arts, engineering, economics, etc.) as well as roles (city 
employees, consultants, researchers, citizens). However, it was not without some drawbacks. For 
one, it proved difficult to recruit random external participants outside of our respective 
disciplines. This is obvious since most researchers tend to identify, collaborate, and associate with 
others in their discipline most often. Still, we managed to represent a diversity of viewpoints 
from participants external to the host university to seed the process. Nonetheless, we did need to 
rely on connections and networks within Georgetown to fill-in and round-out representation 
where recruiting external participants was more difficult. Economics as a discipline was a good 
example where we simply had to find Georgetown participants or else leave that viewpoint 
unrepresented. Luckily, Georgetown is top tier university with high quality experts in many 
fields and we were able to convene a diverse and well-informed group. 
 
List of Participants 
 

Name Organization 
  
Adrian Benepe Trust for Public Land 

Ali Whitmer Georgetown/Provost 

Allison Koester Georgetown/MSB 

Anna Clark Georgetown/Global Cities Student Fellow 

Ben Levine MetroLab Network 

Bernhard Liese Georgetown/Health 
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Bob O'Connor NSF 
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Calvin Gladney Smart Growth America 

Chen Shen NECSI 

Chris Le dantec Georgia Tech 

Chrystie Swiney Georgetown/Global Cities Student Fellow 

Clare Fiesler Georgetown/SFS 

Daniel Rathbone Georgetown/Urban & Regional Planning 



Edwin Lau LEDR 
Elaina Sutley Kansas University 

Emanuela Del Gado  Georgeotwn/physics 

Evan Barba Georgetown/CCT 

Franz-Josef Ulm MIT 
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Jairo Garcia Georgia Tech 
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Jason Smart  LEDR 
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John Monahan Georgetown/McCourt 

Josh Silver District of Columbia/Office of Planning 

JR Osborn Georgetown/CCT 

Judd Nicholson Georgetown-UIS 

Katie Omeara  Maryland Institute College of Art 

Katie Spaldieri Georgetown Law/GCC 

Katie Wells Georgetown/Kalmanovitz 

Kelly Jones  Georgetown Environment Initiative 

Ken Joh Georgetown/Urban & Regional Planning 

Laura Anderko Georgetown/Health 
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Matt Boyce Georgetown/Medicine 

Matt Cronin  Geoge Mason/Business 
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Nancy Sonti Forest Service Northern Research Station 

Nancy Suski Lawerence Livimore National Laboratories 

Peter Marra Georgetown Environment Initiative 

Phillip Rodbell  Urban Forest Sustainability Research Center 

Rajesh Veeraraghavan Georgetown/SFS 

Ray Gastil CMU/Remaking Cities Institute 

Rebecca Gribble Georgetown/Health 

Robin Dillon-Merrill  Georgetown/MSB 

Robin Lynn Sampson Wong Lawrence Livermore National Laboratories 



Seth Guikema  University of Michigan 

Shalom Flank Georgetown/Urban & Regional Planning 

Sonia Garfinkel Georgetown MDI 

John McNeil Georgetown/History 

Uwe Brandes  Georgetown/Urban & Regional Planning 

Vishal Agrawal Georgetown/MSB 
 
 
Conference Structure 

The conference took place over one and one-
half days. The first day used an "Open Space 
Technology" approach 
(https://openspaceworld.org/wp2/) 
organization. After being given a black slate 
of 90-minute time slots overlapping on four 
tracks, participants were given the 
opportunity to create their own agenda. Any 
participant who convened a session was 
responsible for completing the notes and 
summary for that session. These are listed 
below for each session. The second day of the conference convened a two-hour plenary 
discussion in which participants reported on their sessions in an effort to capture common 
themes and research questions. Those results are summarized further below.  
 
 
Session Summaries  
 

Individual participant notes on most sessions can be found at the 
following Google Drive link hosted by Georgetown University: 

 
https://drive.google.com/drive/folders/1c_MUi3h5eXBV7ehtnph7yvKUy6o-Xlw2?usp=sharing 



 
 

1. Place-based Integration of Systems and Management of Systems of Systems  
Multiple city systems to solve a problem require locally specific solutions. 
311 is a common example of a solution that can be more "plug and play". Universal apps 
that can be customizable would be a good start for data gathering and control.  Need for 
intermediary organizations to proactively provide interface between complex systems and 
place.  Opportunity for place-based behavioral patterns, which establish place-based 
culture of sustainability. 

2. Data and Big Data in Digital Civic Systems  

Household and regional data travel survey is a good model 
Frequency of data collection, can it be real time? 
Standardization across different datasets is integral 
Measurement tradeoffs. Noise and ambiguity will always be problems to mitigate 
Confidentiality and privacy are necessary but can limit usefulness. 
Richness in data due to variability—how do we capture the extremes using qualitative 
methods and integrate with quantitative instruments? 
Data fidelity is deeply dependent on capacity and resources of a given community. So 
what are the remote or indirect/inference based modes of measurement to create baselines 
for communities who don’t have capacity/resources for high fidelity data sets. 
How can (big) data be used to inform decisions for investment decisions in infrastructure, 
in examining current issues, identifying primary areas for improvement/intervention. 
understanding the limits of the data—its accuracy, its perspective, sample representation. 
How do you get coverage understanding that there are systematically 
disenfranchised/invisible communities? 



Quality is more important than the volume of data that is collected. Higher quality may 
in fact help us get to less overall data and get to a more manageable and sustainable data 
ecosystem. 
We need to distinguish between organic data and intentional data 
What is the relationship between data in the public domain and data that arises out of 
private companies—examples like Uber/Lyft and the impact and relationship to public 
transit ridership (either lost trips to competition or deeper understanding of latent 
demand for transit alternatives). 
Maybe there’s an opportunity for ‘new math’ that moves to understand the variability 
instead of focusing on the central tendencies. 
 

3. Flow of Materials in Resources in SUS  

we need better connection to finance and markets for new products. 
How do we measure the quality of life materials and construction bring us? We need 
multidimensional metrics for decided what materials to use in what capacities.  

4. Burning Man and Other Models of SUS  

Disciplined systems that still retain freedom to “move” (evolve) 
physical rules as well procedural and social rules, can include computer code and APIs 
Models of resiliency like refugee camps can be useful teachers 
The commons is an underutilized idea, can we spark it's resurgence? Europe has 
examples.  

5. Use of Public Land in SUS  

Who decides the public good and how land can be used to serve it? What’s the 
sustainable good you want to get out of this? 
Build relationships, create social cohesion 
What can we learn about how other cities get these benefits?  
How do you track and measure the impacts of these uses and make them adaptable? 

6. Green Spaces for Climate Adaptation  

How can we go beyond parks to create more services in green spaces? 
There are disparities in expertise, some cities lack expertise and data to make good 
decisions. 
Not everyone really values green/open spaces, they are usually not a funding priority. 
Parks improve lots of other aspects of urban systems so they have huge ROI that is tough 
to measure. 
Budgeting is emotional not data driven. 
how to measure social cohesion, we need to better storytellers. 
How do we relate park density to infrastructure variables?  



7. Unsustainable Cities  

How do we study SUSs as unsustainable systems? Who do we need to study this? There 
can be leverage points with good ROI and trickledown effects such as tax reform 
modeling and suggesting alternatives then transferring that knowledge to cities is 
fundamental  

8. Social Equity and Environmental Justice as Elements of SUS  

What is the undoing that needs to happen to get to a more equitable (sustainable) 
starting point? 
Making something bad better is a reactionary thing, we need to make "new goods." What 
is the role of infrastructure in justice? (Flint is an example)  

9. Education in and for SUS  

K-12 curriculum should reintroduce civics issues, you need to learn to be a sustainable 
citizen.  Children teach their parents what they learn in school, we need to leverage this 
potential. Interdisciplinary learning needs to start early and have intergenerational 
components. 

 
10. Biodiversity in SUS  

Below ground and above need to be given equal weight. 
Land loss and other obstacles. 
Problems of scale, private vs public partnerships. "Tyranny of small decisions" (greater 
than the sum of their parts, difficult to undo) 
Getting people to care is difficult and necessary. 
Emerging principles and broad processes need to be defined and measured. Spatial 
configuration. Inequality and green gentrification. 
Mapping urban systems to natural systems is poorly done, but rife for progress. Updates 
to regional models are necessary. 
Importance of goals and targets and communication of metrics to lots of people, 
translations  

 



11. Citizen Science Data  

Data quality can be varied and needs to be standardized. how do you control quality? 
What do you do with the data? 
Digital models an be more robust with citizen collected data if it is accurate. Opt-Out? 
what does that do to data quality  

What is citizen science? What should citizen science mean?  

12. Virtualization of Urban Systems  

Goals/Metrics of virtualization: Save money, Make better decisions, predict outcomes,  

automatically updated 
How do you make it custom enough - what type of data cities need to be collecting to 
make use of it effectively. 
Estimate where critical points in the system (20 years out), environmental impacts 
Should be able to simulate the whole county - the effort to do that was several million 
dollars - but once you have it, every agency will need studies 
Challenges are these data systems are not compatible and not stable -> how do you 
update them constantly? 
How do you interrogate the assumptions in the data and models? 
If you open it up, what are the chances of people changing things -> you need a 
“blockchain” implementation to make sure no one changes it “illegally” Bureaucratic 
processes that exist -> how do you make people change their work processes  

How do your agencies work currently?  

How do you make it usable for citizens and residents?  

Who can contest it etc? 

 
13. Taxonomy of Urban Systems  

This is a confused space right now and this group will produce a paper to clarify and 
organize. 

 
14. Risky Cities: How do we identify and mitigate risk in SUS?  

Comparative urban analysis? 
What is the geography of risk? How granular can we get? 
What is the capacity to mitigate risk over time? 



How do we define “city?” 
Does optimization represent a new risk? For example, hacking of power grids, digital 
records, etc (Baltimore example) 
What are the critical mass benchmarks that ensure certain levels of risk / risk mitigation? 
Does population density increase resilience? 
What are the limits of growth? (article on protein... source?) 
What are the urban properties that we need? 
What are the indicators of dysfunction? 
Retrofitting: how does one draw on existing resources as transportation strategy?  

15. Financing SUS  

What are the recurring sources of funding that are not reliant on grants?. Environmental 
impact bonds are a possibility. 
Autonomous communities can finance themselves 
Community-based localized subsystems should also be self-sustaining (self- funding).  

 

16. Focusing Mass Political Attention on Technical Issues (PEPCO example)  

Problems with governance model: 

• Lack of public awareness and participation 
• Small set of existing stakeholders 
• Status quo approach and assumptions 
• Narrow range of considerations 
• Political questions are transformed into 

technical questions  

17. Environmental Health  

Can we find creative uses of community 
benefits agreements to create better systems 
Stress as a driver for all of the problems we’ve been talking about today 
Can there be too many trees?  

How can urban planning make it easier to have an environment that makes the healthy 
choice the easy choice?  

 
 

 



Specific Issues Regarding the Creation of a Research Hub  

A hub develops a further reaching network to conduct research vs a center.  
 
-“The Lab” (DC): Testing government policies with community engagement is a part of the city 
administrative office. The purpose of the lab is to test government policies and improve 
government efficiency. The lab is constituent-related, but it’s a form of community engagement. 
While the lab is not exactly doing what a “Hub” might do, it is almost as functional as a Hub in 
many ways. Therefore, the Lab needs somewhat of a push and a hub would be really helpful in 
this manner.  

What does a Hub actually do vs a center?  
A center is something that produces research and pushes it out. However, a hub is much more 
about translation, flows, administrative connections etc. – basically a hub is what brings people 
together from diverse backgrounds to have intellectual discussions, and perhaps extend those 
discussions to stakeholders, to government officials that can lead to positive things for our 
community. A hub implies spokes and these spokes are an essential part of having impact. Some 
can be defined but some should be allowed to emerge, and flexibility will be essential for this.  
Also, using the word “Hub” instead of “center” means that it could be more transformative and 
virtual, meaning that they are trying not to constrain people to simply propose research ideas but 
should try to be more innovative.  
It is also important to understand that a hub is research oriented because we are connecting our 
research work with other people who can benefit from this. Therefore, it is extending research to 
the people who need to have it. However, an interesting challenge is that this type of research-
oriented work of translation, communication, administration is the type of research-oriented 
work that is not recognized academically or otherwise funded --- this is why it is a tricky 
problem to overcome for many academics, and interdisciplinary conversations will be essential.  
To have broader impacts, we must then think about doing things differently because the “center” 
model hasn’t produced the research into sustainable urban systems that we need. Therefore, 
perhaps, after all a hub is really what we must work toward if we want to explore newer and 
broader research ideas.  

If a hub is attached to a university, how is it potentially different from a center?  
Integrative area of research, i.e. group discussions that greater than sum of each part. These 
research discussions for integration and dissemination, but also serve as local conveners of various 
stakeholders to create cross-pollination and provide a space for discussion that includes various 
stakeholder perspectives. In a hub (even if it is at a university), we are connecting with other 
people with diverse backgrounds and ideas - this makes research very integrated. In fact, a hub 
may specifically be designed as a place where various research is integrated rather than produced, 
it brings together and integrates people and ideas, so it is very valuable.  

 



 

Who should a Hub work with?  

NSF projects demonstrate that there is a huge disconnect between a research timeline and the 
operating timeline of a city. However, there are ways that city officials can change a lot over 2-6 
years. So, we need to be looking at what flows of information are really going to be beneficial 
from a research focus at hubs / city hubs. Clearly the research should be informing what they are 
doing but most often they are not going to be able to participate in the longer studies or their 
funding sources won’t be consistent. Having personnel at a city, perhaps even funded through 
the research grant, who is responsible for being the liason between the hub and the city will be 
essential. A hub can provide decision makers with insights and effective approaches for 
sustainable communities (we must tie the language back with politics and decision makers if we 
want to connect those things), and this kind of translation is socail and behavioral research on its 
own.  

What could the goals of a hub be?  

• Create public/private partnerships funded by multiple sources?  
University hubs must partner with private sector firms in order to work together productively and 
have lasting impact. Because at a typical university, things may not move forward that quickly, 
university hubs need private sector firms (who they partner with) to have a deadline for analysis 
and results. Therefore, it is crucial to have a management team and other parts of the team (in a 
hub) who can help move things forward.  

• To convene multiple stakeholders for a chance at compromise? 

Another goal of hubs is to bring about different perspectives and as well as expertise - one of the 
challenges with research is that we are in our own communities, but a hub can break that by 
helping mix the research community with the professional community, so a hub can do many 
things such as: add value, bring transition, get the research to be promoted among diverse 
communities, businesses and sectors. Also, a hub can make us look beyond just the research 
aspect of things.  
 



• To be a repository and disseminator of knowledge? 
There are many issues to data collection. For instance, in order to do proper analysis, we not only 
need data, but we also need to understand systems, which is not always available through our 
traditional government supplied forces. As an example, “Utilities” have so much data on land, 
property etc., but they are extremely reluctant to share the data. However, if we had a more 
official hub involving private sector firms as well as public data sources then it would actually be 
much easier to get cities to share their data, which in turn would help facilitate the kinds of 
research and analysis we need to do in order to improve our urban systems for sustainability.  
It makes sense if we end up calling for a “urban systems research hub.” This will then become 
regional resource for research. Bringing in students; practitioners; NGOs; local stakeholders; to 
focus on “convergence” i.e. to have a deep interdisciplinary understanding that attacks a 
compelling problem.  

Examples of organizations that embody some of the principles of hubs discussed 
above.  

-Silicon Roundabout (London)  

-MARS innovation District (Toronto) serves as a convener that fosters public/private 
partnerships  

-Nature of Cities (Virtual hub) - is a good example to look at virtual presence where 
there are pieces from researchers, panel discussions from practitioners to artists  

- Mansueto Institute for Urban Innovation at University of Chicago is a good example 
of leveraging interdisciplinary collaboration to develop new methods specific to urban 
environments. 

-SESYNC Conveyer is a good example where there are different types of convenings, 
including larger conferences but also smaller seminars, trainings (interact with 
different people in different ways and can reach students up to professionals)  
 
-Urban field / systems hub: multidisciplinary; very innovative 
 
-Urban Long-Term Ecological Research (LTER)  

 

 

 

 



Essential Components/Roles of a Hub include:  

 
- Flow-down flexibility to be innovative 

-Critical community engagement / partners  

-Integrative nature of research – greater than sum of its parts  

-Plan of “safe” sharing of data: Protecting privacy / confidentiality aspect  

-Regional resource for research  

-Core science of urban science  

-Plan activities for how to get transformational to transitional  

-Needs for convergence *compelling problems*  

- A convener of stakeholders 

 

 


