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A BST R A C T 
 
A Clean Tech Economy map demonstrates the visual 

impact of economic development efforts to build and grow 
a clean tech economy in Central Upstate New York, which 
is also known as the Creative Core Region. The Clean Tech 
Group recently recognized it as one of the Top Ten World 
Wide Tech Clusters [1]. The area possesses some of the 
country's toughest pollution and economic challenges. The 
region has faced these issues, taken stock of its resources 
and embarked on a determined path to revitalize the area by 
leveraging its natural assets, knowledge centers and human 
capital in nanotechnology, microtechnology, and 
biotechnology. To date, the effort has been a massive grass 
roots push by economic development non profits to get the 
message to the region and the world.  There are large-scale 
environmental cleanup projects and improvements 
underway, along with several alternative energy initiatives.  
However there is no common knowledge base to support 
this burgeoning knowledge economy.  This paper describes 
the efforts underway to map the assets of the region and the 
relationships amongst those assets. 
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1 O V E R V I E W 
 
In 1996 one of the many local Central Upstate New 

York economic development projects began to sponsor 
environmental development projects in partnership with 
academic institutions, and government agencies. The initial 
projects were successful, causing an increase in indoor air 
quality initiatives and a formal effort to create a blueprint 
for growth in the clean tech sector. Soon, support facilities 
sprung up, scientific groups and private industry began to 
collaborate and the trend continued through 2006, when a 
multidisciplinary group called the Green Team  
commissioned a Battelle market study for feasibility of 
green and clean tech development, using the many local 
assets. These included 578,000 acres of land capable of 
supporting biomass developments, the largest wind farm 
east of the Mississippi River, and numerous hydro power 
plants.  Additional assets included 38 colleges and 
universities with 138,000 students, two billion in annual 

funded R&D and a green landscape, which were positioned 
to support clean energy production. The results of the study 
were published in 2008 [2] and along with it came holistic, 
actionable plans that have resulted in an amazing web of 
academic, non-government organizations (NGO) and 
government initiatives partnered with industry to develop a 
new clean tech economy. In this short period of time, R&D 
facilities, funds and incubator programs have proliferated 
throughout the region. Since the Battelle study in 2006, 
action items have consistently been realized through major 
events in the past eight months, including the $40 million 
Syracuse Center of Excellence (SYRCoE) headquarters 
(dedicated March 5, 2010), its three R&D facilities and the 
triennial International Healthy Building conference held in 
September 2009. This conference drew over 1800 
international participants to the region for five days. These 
events have resulted in intellectual collisions with start up 
companies, private industry, academia, governmental 
agencies, and the public [3]. Out of these interactions and 
collaborations have come increasing support for sustainable 
activities, new projects, and injections into the economy. 
Direct foreign investments have come to the region, and 
early stage companies to watch include Paper Battery 
Company, MicroGen Systems and Earthsense. Further, 
New York State has initiated major renewable energy 
projects and the power authority is initiating large-scale 
alternative energy projects.  The region has implemented 
numerous renewable energy projects in sectors such as 
biomass, hydro, geothermal, biofuels, and LEED building 
design.[3] 
 

2 G O A LS O F M APPIN G A C T I V I T Y 
 
The ultimate goal of the Central Upstate New York 

community is to create a sustainable economy supported by 
all areas of society: academia, the general public, 
government, NGO , private industry, and startups. The 
purpose of mapping this activity is to provide the 
supporting infrastructure with opportunities to match 
groups that can benefit each other, to find overlap in 
supporting efforts, and to identify areas for growth or 
attention. The maps will identify areas of knowledge 
concentration, geographic links amongst the Creative Core 
entities, as well as relational networking that can be 
leveraged to encourage accelerated collaboration amongst 
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principals. The mapping models are based on actual data 
captured across the Creative Core, Centers of Excellence 
and The Clean Tech Center. 
development is currently hidden in web site lists, event 
attendance registrations, asset guides and annual reports, 
with myopic views of specific events reported in the local 
press.  However the region has achieved global results 
through events, investments in incubators and test centers, 
and support for new developments in areas of green and 
clean tech. 

 
3 PR O G R A M D ESC RIPT I O N 

 
Initial activity is focused on three prominent groups in 

the area: The Creative Core, SYRCoE, and The Clean Tech 
Center. [1]. The Creative Core is a loosely formed group of 
600 entities sponsored by the Metropolitan Development 
Association (MDA). It consists of organizations and 
industry groups, that have self-identified themselves and 
are creating a charter that includes green and clean tech. 2. 
SYRCoE is a research center that evolved out of the early 
MDA programs and is now affiliated with Syracuse 
University. It receives funding from multiple sources, 
including the Environmental Protection Agency (EPA), the 
New York State Energy Research and Development 
Authority (NYSERDA), and The Clean Tech Center. 3. The 
Clean Tech Center is a NYSERDA-funded initiative 
established for the purpose of supporting commercialization 
efforts of clean tech companies. The first stage of the plan 
was an assessment and gap analysis of the three data 
sources (i.e. Creative Core, Clean Tech Center, SYRCoE) 
and an exhaustive study of the economic transactions 
occurring within private industry. The second stage was a 
toolset selection to conduct proof of concept. Initial 
findings have revealed several foundational issues that are 
being addressed in this study, with the participation of 
Green Team members. Challenges that were being 
addressed are: 

 
3.1 Non Standard Data Sets 

Each group has different categorizations, standards and 
methods for collecting data and classifying entities related 
to clean tech and a green economy. Mitigating Action 
Completed: Address the groups as a team by joining the 
standing 
standards and commitment to use a common database  

 
3.2 T ransactional and Relational 

Information is Anecdotal 

The level of effort required to accurately map 
economic transactions across private industry is only 
available in anecdotal reports. Mitigating Action 
Underway: Work with Green Team members to define a 
self-qualifying online survey that will be sent to about 
5,000 contacts. The Green Team will add incentives to 

encourage participation and disseminate surveys to their 
networks. The survey application is smart. Data integrity is 
managed in the survey application. Duplicate entries are 
blocked and the lists are automatically managed/scrubbed.  
Data collected from the survey will be saved to the common 
database, and existing data will be compared, validated and 
normalized. 
  

4 PR E L I M IN A R Y R ESU L TS 
 
The team is able to create geographic and mind maps. 

Neural maps can be created around data sub-sets to 
demonstrate proof of concept. The survey and common 
database will drive future mapping updates. Furthermore, 
current mapping activities are limited to database output in 
the form of spreadsheets which are then manipulated into 
extensible markup language (XML), keyhole markup 
language (KML), and game definition file (GDF) formats. 
Results are static snapshots in time and are labor intensive. 
A future-state, common, dynamic database has been 
proposed and agreed upon at the early stages by members 
of the Green Team.   

 
4.1 Geographic Assets and A ctivities 

competencies and activities, reveals the breadth and depth 
of resources, innovations and growth at a glance. An 
interactive platform that is layered for easy access to 
specific categories or fields (e.g. indoor air, wind, or 
funding) and ability to drill down to specific details (e.g. 
companies, contact persons) which would be time 
consuming and expensive to obtain otherwise. Today, 
comprehensive information of this magnitude is hard to 
come by.  It typically resides in disparate media channels 
such as web sites, news and industry reports, 

 
 
Figure 1: Regional infrastructure Source: SYRCoE Portfolio 

that is static and difficult to keep up-to-date due to constant 
changes taking place. The SYRCoE maintains a portfolio of 
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projects and contracts associated with its facilities and 
events (e.g. Healthy Buildings 2009). The portfolio 
database has been the strongest source of information to 
date. The dataset includes addresses, which allows our team 
to generate KML files compatible with Google Earth and 
other goemapping software Datasets can be overlaid to 
illustrate infrastructure or topical areas of interest (e.g. 
indoor air companies and facilities, biomass, diodigesters). 
State and Federal databases offer specific elements such as 
brownfields and environmental cleanup sites.  

Figure 2: Global activity emanating from the Creative Core 
Region. Source: SYRCoE 

 

5 M IND M APS 
 
This mind mapping exercise is a great first attempt to 

gain a visual on all the entities in existence, and those 
which are associated with each other.  This exercise also 
assists in planning complex taxonomies that will organize 
and drive knowledge management systems and web sites. 
The mind map works well at both the macro-level or the 
meso-level. It produces a sense of context for information 
sources, gatekeepers and opportunities to be leveraged. The 
preliminary exercise completed for the Clean Tech Center 
reveals a strong organization pattern but only touches the 
surface on relationships and transactions. 

 

 
 

Figure 4: Section of mind map of 500 entities supporting 
clean tech development. Source: Clean Tech Center 

 
6 T R E ND/PA T T E RN M O D E L IN G 

 
The team is looking for patterns and trending at the 

micro-level. neural network-style statistical modeling tools, 
several of which are easily run on a PC or Mac, are well 
suited to this activity. Trending can be done topographically 
with GIS data and k-means cluster algorithms where we set 
the priorities and then associate relationships with the data 
to graph out communications and identified relationships. 
Our team is producing a node/neuron string that would 
immediately indicate areas of highest activity and influence. 
The software tool being used currently maintains the 
algorithms and allows the team to determine continuous, 
binary and categorical attributes against nodes and edges of 
the dynamic relationship and trend map. Which groups are 
generating the most activity? Are businesses and products 
launching and then becoming self-sustainable? We will 
have businesses self qualify into our database and we can 
also monitor communications across a social network 
established for collaboration.  Patterns in activities are 
identified where communications occur between entities. 
Areas where there is healthy activity are transactional 
indicators.  Areas where there is little activity may be 
targeted by the economic development groups for further 
nurturing. Figure 5 is one subset of relationships with the 

Figure 3: Assets and Activities Mapped to Remediation 
Sites Source: NYS DEC GIS/NY Creative Core  

Clean Technology 2010, www.ct-si.org, ISBN 978-1-4398-3419-0 413



SYRCoE and other entities in the Creative Core Region.  
The points closest to the center of the circle indicate the 
greatest activity. This graph reflects recent activities 
surrounding new building construction of the SYRCoE 
headquarters.  

 

 
 

Figure 5: Dynamic Relationship and Trend Map. Source: 
Clean Tech Center/SYRCoE  [4] 

 
7 F U T UR E R ESE A R C H G O A LS 

 
A common database, which allow animated, dynamic 

maps to be viewed in a real-time online environment. 
Animations and other reports will reveal which areas are 
most active. Other activities include expanding an existing 
web 2.0 collaborative tool for use by the Creative Core 
region, registrations for events and conferences, as well as 
publically available reports, grants, and projects. This effort 
will consolidate badly needed resources for the Green 
Team, while creating cohesive knowledge and a 
collaborative base for the community at large.  

 
8 C O N C L USI O NS 

 
The Creative Core region has moved beyond the 

Vision 2010 , and has built on 
the promise of the 2006 Battelle market study which 
identified the four primary growth sectors: indoor 
environmental quality, renewable energy, green building 
materials & sustainable design, water quality and water 
resources. In addition, there is a burgeoning small scale and 
nanotech research base that continues to expand throughout 
the region. The Creative Core economic development team 
has increased in size, and now includes community activists 
and everyday citizens. As change occurs, and activities 
increase, the ability to efficiently find and maintain 
accurate, up-to-date information is impeded.  This limits the 

ability of the region to showcase its accomplishments and 
accrue the benefits of the investments made in knowledge, 
technology, and time.  Global economic stressors also 
threaten funding availability and investments. State-of-the-
art scientific knowledge banks have been established and 
R&D facilities have been put in place in the Creative Core 
region. The region is a global leader in green technology. 
However to retain its edge and scale for growth, it needs to 
consolidate its position by implementing systems that draw 
upon developments at the micro and meso levels to create 
an accurate and representative view of the knowledge 
economy. Despite its leadership position in clean 
technology, it is limited by the use of traditional, inefficient 
sources of information as opposed a comprehensive, 
dynamic, shared tool that affords the opportunity to display 
the scope of the developments of the region in its entirety.  
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