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Abstract
Background

Transportation and land use planners have a growing interest in understanding the attributes of the environment that can support walking activity.  Numerous studies have now established relationships between the built environment and travel behavior.  For example, the inclusion of built environment attributes in travel models enhances model accuracy by incorporating a broader range of characteristics that can influence behavior, thus enabling the analysis of a greater array of policy tools. Due to the number and varying qualities of these built environment characteristics, they are often incorporated into travel models as part of a single measure or index of the environment (See 1, 2). In addition to providing insights with respect to transportation policies, environmental indices provide a better spatial understanding of the community, and support the targeting of priority funding for cost-effective infrastructure investments.  
Despite the increasing use and importance of built environment indices, several questions remain. First, several methods of calculating such indices have been used. This has limited the comparability of indices across studies. Second, many of the indices have been developed with a substantial commitment of resources. Expert planners or consultants were asked to perform site visits and use their judgment in rating various environments. This approach not only raises questions of reliability, but also involves heavy resource investments. Few communities have the luxury of devoting valuable resources to such a task.  Third, the increasing availability of geo-referenced data allows for alternative indices of the environment that may pose as substitutes to their labor-intensive counterparts

Objectives

We summarize the development and testing of a built environment index (BEI) of attributes of the built environment believed to support non-motorized transportation activity.  What makes our index attractive to local and regional planners is that it is predominantly based on Census files and data commonly available to planning agencies.  This desktop approach requires less time and fewer personnel, making it a potential tool for numerous planning and transportation departments.  While the elements of our BEI and the PEF are not directly analogous, we hypothesize that they capture similar concepts.  We test this hypothesis by comparing the PEF and the BEI for 873 traffic analysis zones in the Portland area.  

Methods

The BEI builds upon previous composite scores and utilizes three measurement domains (development intensity, motorized transportation, and pedestrian/ bicycle infrastructure).  We first compare three approaches for classifying the data into categories of pedestrian friendliness (principal components analysis, non-hierarchical cluster analysis using a k-means methodology, and naïve ranking).  We then compare the classifications created by these approaches with the PEF using Pearson correlation and concordance statistics. 

Outcomes

The comparison of the three approaches confirms the reliability of established methods of classification.   We observe very high agreement between PCA and cluster analysis (kappa = 0.88; percent agreement = 0.93)* and lower agreement between naïve ranking and other methods.    We recommend PCA or cluster analysis in the development of environmental indices.  The comparison with the PEF indicates that the PCA approach best correlates with the PEF.  However, low comparison scores reveal that the BEI is not a replacement for the PEF (kappa = 0.46; percent agreement = 0.67)*.  We conclude that the BEI does not measure the same construct as the PEF and is not a substitute for the index.  We therefore recommend the use of the BEI to obtain a broad scale overview of the built environment, to be supplemented with a more fine-grained approach when required.  

* (Significant at p = 0.01)
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