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Introduction

Over the past decade, orders-of-magnitude advances in information technology and a widespread commitment to open data access at all government levels have brought about a revolution in the public availability, display, and use of data for local areas, from metropolitan areas down to census tracts and individual parcels. This revolution has enhanced the ability of a wide array of data users, from national policymakers to mayors’ offices to neighborhood groups, to understand local socioeconomic and geophysical conditions, identify trends, and measure program and investment impacts. Overall, users have been able to paint a more multi-dimensional, integrative picture of local areas than was possible in the past.

An important tool in this large-scale increase in public capacity for local data analysis is the community statistical system, an electronic intermediary providing data access on multiple topics (e.g., demographics, environment, employment, health, education) and from multiple sources (including federal, state, local, nonprofit, commercial). Typically, community statistical systems combine access to datasets with functionalities such as customized table- and map-building and statistical analysis. Community statistical systems are proliferating rapidly around the country, primarily in metropolitan areas, and are complemented by several federal and state counterparts (e.g., FedStats, state data centers). 

These systems provide public decision-makers, researchers, and citizens with unprecedented ability to track and assess the demographic, social, and economic conditions of their communities. The result is better informed public dialogue and improved public choices. Looking forward, growth and development of community statistical systems have the potential to help communities and governments:

· invest assets more efficiently, targeting scarce resources for the higher returns;

· respond to the emerging needs of citizens, as reflected in changing demographics and socioeconomic conditions;

· develop tools to adapt to economic forces of change such as trade, investment flows, and globalization; and 
· assess and prepare for catastrophic events and threats.

Community statistical systems also allow private sector decision-makers to better analyze markets, identify opportunities, and make effective investment decisions. Consequently, the growth and development of community statistical systems can have significant positive implications for the commercial business activity and employment across the United States.
The Challenge Ahead

While the emergence of community statistical systems reflects major advances in information technology and innovative approaches to government function, this tool is coming up hard against several significant limitations: 

· The nationwide network of community statistical systems is highly fragmented. Each system is designed and operated independent of others, resulting in duplication of approaches and scarce resources wasted on redundant routine data services and operations. 

· The metadata inconsistencies stemming from this fragmentation make integration and comparison of data from multiple sources difficult. 

· A system in one metropolitan area cannot carry out inter-metro comparisons using local data produced in other areas. 

· Data from different levels of government—state, local, federal—cannot be integrated easily. 

· Metadata vary considerably across the federal government.  

· Community statistical systems are constrained by the “data center” model, hosting datasets from multiple sources on a central server. 

· However, this model is too easily overwhelmed as the number and spatial resolution of relevant datasets greatly increases. 

· Copies of records on the data center server cannot be easily updated as changes occur. 

· As many individual data sets are ill-matched with one another, reconciling and re-interpreting these records at each data center is difficult, costly, and time-consuming.

· Users lack the capacity to customize data sets for their particular interests and have difficulty integrating ‘official’ datasets with locally generated knowledge about community assets, habits, interests, and opportunities.


· 
Though these limitations on community statistical systems are substantial, they are not insurmountable. In fact, technical and institutional approaches for addressing them—such as adopting metadata standards, building distributed systems (federated data repositories), writing intelligent middleware, and creating partnerships among data providers and users—have been demonstrated. While these efforts are largely in early stages of development, they strongly suggest that with a unified technical approach and multi-institutional collaboration and investment, the above limitations can be overcome. 

The availability of technical and institutional solutions allows us to imagine a national infrastructure for community statistics of a different sort than the one that exists at present: 

· a well-integrated, interoperable infrastructure that allows for access to and analysis of comparable data sets from all levels of government; 

· a collaborative infrastructure that allows data providers to be active data users (e.g., the Census Bureau using local administrative data); 

· a smart infrastructure that enables interpretive “intelligence” to enhance data sets; and

· a large-scale infrastructure that makes available this nation’s vast array of small area data to millions of users, from governments and companies to universities and citizens. 

The possibility of, and demand for, a new national infrastructure for community statistics is being facilitated by five factors. First, the data user community—policy leaders, researchers, businesses, and citizens—has gained in sophistication and understanding regarding the power of electronic access and provider cooperation for policy analysis, e-government, and market research. Second, government statistical agencies see that broad dissemination of their data supports constituency development and political support. 

Third, advances in use and deployment of distributed computational, data, and research infrastructures and “information spaces” in academic and commercial settings provide useful lessons about the benefits of building similar environments for community data. These networks have facilitated significant strides in scientific disciplines, military and strategic planning, and complex economic modeling. Applying these structures and tools to the arena of community statistics will yield similar benefits.

Fourth, these networks allow for the replacement of simple, linear relationships between data sources and their users with a more complex, “federated” network of relationships between data/information partners or participants. In this network, data providers are also active users of data, and traditional data users can become valuable sources of information. 

Fifth, wise resource management and the constrained budget environment at every level of government, and in the nonprofit sector, make it crucial that platform investments made by participants in community statistical systems are well-leveraged and non-redundant. A new national infrastructure for community statistics has the potential to magnify the impacts of each dollar spent and, conversely, reduce overall budget requirements. Put another way, it can shift investment in numerous expensive “silo-based” applications into a more integrated, cost-effective information system.

While the capacity for and interest in building a new national infrastructure for community statistics are high, doing so requires that a number of technical, institutional, and budgetary challenges must be faced, such as adopting metadata standards, building governance structures, and providing sufficient funding. Addressing these challenges will require a new and consistent level of communication and cooperation among the interested parties.

In conclusion, ongoing technical and institutional advances strongly suggest that the construction of a national infrastructure for community statistics, one that allows the integration and manipulation of data sets from multiple sources, is possible and desirable. A concerted, cooperative effort to overcome these challenges and construct a new national infrastructure will likely transform governance, research, advocacy, and commercial development in the United States.

Below we outline in greater detail the current situation, opportunities, and challenges facing the nationwide network of community statistical systems. 

Current Situation

1) Local area administrative and survey data from federal, state, and local sources are widely, although not universally, available in electronic format. In particular, the availability of electronically-formatted data for very small areas, from neighborhoods down to parcels, is growing. 

2) A large number of federal, state, and local agencies provide access to their datasets from their individual web sites. 

3) The number of community statistical systems is fast growing. Current national, state, and local efforts include:

a) National/federal efforts:

· existing: FedStats, Data Ferrett, Geospatial One-Stop, National Atlas, National Map

· in development: Fannie Mae Foundation’s Community Data System

· under exploration: Census Bureau’s Integrated Dissemination System, Key National Indicators Initiative 

b) State efforts: 

· GIS portals (FGDC I-Teams)

· State economic data centers (members of Association of University Business & Economic Research Centers)

c) Local efforts—a large number of community statistical systems are currently under operation and development. For example:

· National Neighborhood Indicators Partnership (NNIP) – 21 cities (http://www.urban.org/nnip/partners.html) 

· Census Information Centers – 52 sites (http://www.census.gov/clo/www/cic.html) 

· Philadelphia Neighborhood Information System (http://cml.upenn.edu/nis/) 
· Center for Community Building and Neighborhood Action at the University of Memphis
4) Ongoing technological advances offer the potential for developing more sophisticated community statistical systems. These advances include:

a) Open source tools for managing distributed computation, storage and analysis functions 

b) Use of metadata systems to prepare for future-generation semantic Web technology

c) Tools that allow for object-oriented data access, manipulation, display and data engine capabilities

d) Custom-building of interfaces for particular sets of users

e) Intelligent middleware to combine heterogeneous data sets, accumulate and reuse local knowledge, and address incomplete or inconsistent data within individual data sets

5) Important institutional advances are enabling the development of sophisticated data intermediaries at federal, state, and local levels. These advances include:

a) Methods for building functional, trust-based relationships among data providers and intermediaries

· A number of data intermediaries, particularly at the national level, are constructed as a partnership among data providers, with shared governance. Examples include FedStats, Community Data System, Key National Indicators Initiative, Geospatial One-Stop, National Atlas, and National Map.

· At the local level, the data intermediary is often independent of the data providers. Consequently, methods for building trust and memos of understanding are key. NNIP members have been leaders in this regard.

b) Methods for designing and implementing metadata standards—in particular, FGDC leadership in widespread acceptance and deployment of geospatial metadata standards at federal, state, and local government levels 

c) Exploration of ways to link national distributed systems with local distributed systems

· Boston’s Metropolitan Area Planning Council’s Regional Data Repository and Fannie Mae’s Community Data System 
· University of Memphis’ Center for Community Building and Neighborhood Action with Census’ DataFerrett (funded by the Brookings Urban Markets Initiative and the City of Memphis)

d) Establishment of communities of practice for knowledge exploration and transfer – NNIP, Community Statistical Systems Network, federal Semantic (Web Services) Interoperability Community of Practice (SICoP)

6) At present, data intermediaries are hampered in their ability to integrate data sets from multiple sources. Issues include: 

a) lack of availability of many data sources

b) metadata inconsistencies among those that are available

c) staff and budget limitations for obtaining and reworking data sets

d) limits on central server capacity

e) fragmentation of the network of community statistical systems 

f) 
7) National, state, city, and neighborhood organizations have increasing sophistication in analytic capabilities to use data to monitor communities and assess program performance. Examples include Annie E. Casey Foundation and state KidsCount affiliates (nonprofit organizations), the Brookings Institution, the Urban Institute, City of Baltimore’s Mayor’s Office, and the Boston Foundation. In addition, commercial businesses and market assessment service firms are growing in their sophistication as well. 

8) At the same time, these data users have unmet needs in terms of their ability to integrate and manipulate data sets from multiple sources for analytic purposes.

Opportunity

1) In light of advances to date and need, it is clear that a national infrastructure enabling the integration of community statistics from multiple sources is both possible and desirable. A well-integrated, multi-source national community data access system would be boon to local and federal data users, intermediaries, and providers in a number of ways. For instance:

a) 
b) 
c) Federal programmatic agencies would get access to an enormously rich array of federal, state, and local administrative data. 
d) Federal statistical agencies would have the opportunity to use local administrative data in combination with their own data. 

e) In general, federal statistical agencies would greatly expand their user base and build the constituency for stable federal statistical budgets. 

f) Improved data access would allow public and private sector organizations to recognize new investment opportunities and make better informed investment decisions.

g) Local data intermediaries would have ready access to multiple sources of up-to-date federal data, from which they could select those data most important to them.

h) Local data intermediaries and users would have access to locally-generated data sets from other localities, from which they could build comparisons. 

2) The attributes of such a national infrastructure for community statistics should include:

a) An extensible, component-based architecture with the ability to adapt new  technologies as they are developed, and extend new functionalities as needed and demanded by its participants and user base

b) An open-source architecture that allows users to adapt and use database applications with which they are most familiar

c) A distributed system that allows for data sets, analyses, and displays to be automatically updated in real time

d) An ability to integrate and manipulate data from local, state, federal and private datasets

e) A governance structure that will cross agencies and jurisdictions (state, local, municipal) and include private and non-profit partners

f) An ability by each participant to:

· control availability of and access to their own data

· Set rules for data combination and analysis to lower risk of inappropriate use and combination by less sophisticated users

· Have access to other datasets of other participants, based upon preset rules for access and analysis

g) Metadata detail to allow semantic representation and analysis of the data, such as:

· History (unedited data, records, fills, skip patterns, etc.)

· Comparability to other (prior year) datasets

· Links between other appropriate files (longitudinal files to supplements, etc.)

· Use of weights, variance estimates, reliability controls for aggregations

· Appropriate display methods for geography and time

· Matching rules

· Aggregation rules

· Links to other data

Challenges

1) Technical

a) Middleware development

b) Metadata Standards for information representation and distribution

c) Computational ontologies 

d) Markup languages

e) Interface protocols

2) Institutional

a) Governance

b) Method by which to implement metadata standards

c) Data-sharing agreements

d) Privacy/confidentiality issues

e) Legal/legislative barriers

f) Inclusion of or gateways to private sector, non-proprietary data
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