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Abstract. This paper first examines the advantages that flow from unconstrained use of digital parcel map overlays to the public interest. These include:
-
Immediate reduction in property insurance premiums.

· Immediate elimination of over / under hazard disclosure reporting.

· Immediate elimination of over / under hazardous waste disclosure reporting.

· Long-term improvement in the built environment. 

· Attraction of highly capitalized major economic development projects
 

 
A digital parcel map “Limited Derivative Use License Amendment Model” is proposed for expediting countywide digital map overlays use by the private sector beneficial to the public interest while preserving current revenue flows. To accomplish this, the model proposes two price points: 
1) Higher priced unlimited digital map overlay data extracted for a designated sub-areas.
2) Lower priced limited countywide digital map overlay use as a component part of an approved information service system. 
 

 
It ends explaining how these two price-points can co-exist so that benefits to the public interest can increase without impeding current local use revenue. 
INTRODUCTION

 
Since the completion of the DIME file in the late 1970s to support the 1980 census and its subsequent replacement by the TIGER files, the street centerline network has been the industry standard GIS location platform. Based on address ranges assigned to street segments, addresses are displayed as points at corresponding latitude / longitude locations along the alignment. For a variety of reasons (details to follow), this practice is error prone. A long recognized remedy to its accuracy problems is to replace street centerline networks with parcel boundary overlays. Instead of a point along a road, an address location is displayed as the area within its corresponding parcel boundary. In this manner, everything located at an address equals exactly what is inside its parcel’s boundary rather than what is generally around a point that may or may not be inside the corresponding parcel. If the accuracy of this approach is so superior, why hasn’t the parcel boundary replaced street centerlines a long time ago? There are two key reasons:

1)  Availability. Unlike street centerlines that originated at a single source, the US Census Bureau, parcel boundary data origination and maintenance is distributed across over 3000 county / township jurisdictions. Until very recently, highly uneven supply of parcel boundary data was a deterrent to its broad use as a location platform (Klein, Professional Surveyor Magazine: May 2000). However, many states, including California, are well on their way to 100% coverage in the near future (Ohio, Florida, Wisconsin, Oregon, Washington and others). In fact, California is very likely to become the nation’s first 100% digitized State, with 47 of the 58 counties already digitized (97% of all parcels). Overall, of the 115 Million Parcels in the USA, upwards of 60 Million have been digitized, over half, and most of these are being shared with industry.
 
(Source: Proprietary data sponsor metadatabase).

2)  Accuracy. Even with 100% coverage, unless parcel boundary accuracy is adequate, it cannot serve as a remedy to the inaccuracy of address points. Fortunately, much of the digital parcel map content available today was produced in the last five years, either as original maps, or revisions of older data. All take advantage of recent major improvements in GPS, image rectification, survey control and rubber sheeting technology. As a result, as can be seen in FIGURE 1 below, all but 2% of all content in both California and the nation is accurate to within 40 ft; about 80% within 4-6 ft. (Source: Proprietary data sponsor metadatabase - - 260 jurisdictions nationally; 47 in California). Why this level of accuracy is adequate is addressed in the next section.

FIGURE 1. RELATIVE PARCEL BOUNDARY ACCURACY
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Given the current and increasing availability and accuracy of digital parcel map overlays, and hence, its feasibility, implications and constraints of its use as GIS location platform addressed here include:

· The benefits that flow to the public interest from its broad use by the private sector.
· Survey of current data sharing policies and how they promote and constrain this use.
· Limited Digital Parcel Map Derivative Use License Amendment Model

PUBLIC INTEREST ADVANTAGES OF UNCONSTRAINED USE

 
The benefits that flow to the public interest through the broad use of digital parcel map overlays described here include, but are not limited to:

· Immediate elimination of natural hazard disclosure over & under reporting.

· Immediate elimination of hazardous waste disclosure over & under reporting.

· Immediate reduction in property insurance premiums.
· Long-term improvement in the built environment.

· Attraction of highly capitalized major economic development projects.
Immediate Elimination of Natural Hazard Disclosure Over and Under Reporting
 
GIS technology is used by flood and other natural hazard disclosure service companies to determine whether a property is in, or partially in, a flood zone and/or other hazard zones.  This spatial determination is accomplished by generating an address location as a point on a street map according the longitude and latitude extracted from the US Postal Service database according to its assigned 4-digit Zip Code extension. This location is highly accurate when all properties along a street have a uniform frontage and the original address assignments were applied according to the “rules”: odd on the left, even on the right, ascending, uniform distribution, etc.). Wherever this is not the case, 10% - 20% of these address points can fall outside their corresponding parcel boundary. Among other anomalies, this is due to:

-
Uneven property frontage.
-
Flag lots and unnamed alleyways.
-
Irregular shaped lots.
-
Non-compliant address assignments.

(Source: multiple flood hazard disclosure company GIS manager interviews by BSI staff)

FIGURE 2. NATURAL HAZARD ASSESSMENT
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Parcel–Based Location vs. Latitude / Longitude–Based Location

 
For a combination of the above reasons, address points can be thousands of feet from their nearest parcel boundary. Even when the point does fall within the parcel (about 85% of the time), disclosure-reporting errors are still possible. This is due to the current practice of determining if a property is in, partially in, or not in a hazardous condition zone by:

· Buffering the address point to see if this circle crosses or is within the hazard polygon.

· Buffering the hazard polygons to see if the address point falls inside it.

 
In either case, as seen on the left side of FIGURE 1, 10% - 20% of all disclosure citations report that an address is: 

· Within a hazardous area when its corresponding parcel is not (over reporting).

· Not within a hazardous area when its corresponding parcel is (under reporting).

(Source: multiple flood hazard disclosure company GIS manager interviews by BSI staff)

 
How the parcel boundary overlays solves this problem is demonstrated on the right side of FIGURE 2. However, as mentioned, this polygon-in-polygon method is not necessarily a remedy unless the position of the parcel boundaries is “adequately” accurate. How to measure this? The approach suggested here is to apply the same inaccuracy to the parcel as applied to hazard polygons. Due to uncertainty of the exact limit of the 100 / 1000 year flood zones, these polygons are typically buffered 50+/- feet. It is therefore assumed that if a parcel boundary is less than 40 ft out of place, parcel polygon and the hazard polygon intersection measurements are adequately competent. As shown in FIGURE 1 above, this is the case for up to 98% of all government sponsored digital parcel map data. Given the increased availability and accuracy of digital parcel boundaries, the parcel overlay is now, and will be more so in the future, a viable GIS location platform for flood disclosure operations.

Immediate Elimination of Hazardous Waste Disclosure Over & Under Reporting

 
Like natural hazard determination, conventional methods for determining hazardous waste disclosure are accomplished by buffering. As shown in the left side of FIGURE 3, an oversized circle is defined around a (US Postal Service database generated) lat/long address point of the subject property to identify all of contaminated parcels (also represented by a comparable address point) within a ½ mile of the subject parcel. This can be inaccurate in two ways: 

Over Reporting – Address point may be within the buffer but its pertinent parcel boundary is not. 

Under Reporting – Address point is outside the buffer, but pertinent parcel boundary is within buffer. 

 
Parcel-based location platform eliminates over and under reporting by making it possible to compare a true buffer around the subject parcel boundary with that of contaminated parcels rather than just points in space. As shown on the right side of FIGURE 3, the result is error free hazardous waste disclosure, eliminating error prone reports. Given increased availability and accuracy of digital parcel map boundaries, the parcel overlay is now, and will be more so in the future, a viable GIS location platform for hazardous waste disclosure.

FIGURE 3. HAZARDOUS WASTE DISCLOSURE REPORTING
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Parcel–Based Location vs. Latitude / Longitude–Based Location

Immediate Reduction in Property Insurance Premiums
 
Large insurance companies, and smaller ones served by the Insurance Service Office (ISO), all use GIS techniques identical to that of the hazard disclosure industry to rate the relative exposure of properties to their risk of being damaged. This is done by buffering the lat/long address point of the subject property to determine whether or not this buffer is in or intersects polygons defining areas potentially injurious to the property including:

· Wild Fire

· Flood Zones

· High Crime

· Faults, Tsunami, Seismic Zones

· Mold and similar conditions

· Fire Districts

· Others

For the same reasons described above, a portion of all of these determinations are subject to over and under reporting. Manual examination of these spatial results is so impractical that it is not even attempted. Instead, current industry practice is to depend exclusively on “machine readings” and “write off” the underlying uncertainty of the findings as a risk cost past on to the consumer in the form of a higher premium price. Though an insurance policy rating may be too high or too low due to a combination of these spatial determination errors, all policies are 5%-15% higher than if spatial determinations were always accurate instead of sometimes inaccurate. 

 
By replacing the error prone address point location platform with error free parcel boundary location platform, the substantially reduced uncertainty of the findings (all market pressures being equal) result in substantially reduced insurance premium prices as well. Given the increased availability and accuracy of digital parcel map boundaries, the parcel overlay is now, and will be more so in the future, a viable GIS location platform for property insurance premium rating operations.

(Source: multiple insurance company GIS manager interviews by BSI staff)

Long-term Improvement of the Built Environment.

 
To communicate this digital parcel map databases broader-use benefit requires a bit of a digression. All atrocious, hideously incompatible housing, office, industrial or commercial developments have one thing in common. Regardless where they fall on the “horrible scale”, they all received a majority vote at city council / county board of supervisors. 

 
How do really bad projects get approved even in the face of intense neighborhood and/or community objection? A long standing political reality is that elected officials who want to get re-elected have no choice but to “dance with the one who brung ‘um.”  Whenever the partners they depend on to get reelected are community / neighborhood groups and watchdogs, bad development projects have little chance. When their main dance partners are the development community, bad projects have a better chance. Despite competent professional resources committed to protecting public interests, the scale often tips the other way. There is nothing wrong with this picture. This balance of power is just the way it is at the moment.

 
Introduction of highly competent, current and available GIS data overlays changes this picture. Best of all, it does it in a way that does not challenge “the way it is,” but tips process toward the public interests just the same. True, municipal GIS puts powerful tools in the hands of citizens, community advocates and professionals to challenge bad projects. However, perhaps far more interesting is that these same tools, in the hands of developers pursuing their “natural” interest (maximizing profits) wind up proposing more rational and compatible projects, more responsive to community and environmental issues, whether they meant to or not. Typically undercapitalized, out-of-time and out-of-money developers rush about, slamming projects together with far more concern whether they have three votes than whether it makes sense. They have no time for analysis and even less for due diligence other than mandatory requirements of the loan. The result is oft’ the classic wrong use on the wrong site, with the wrong configuration spewing out traffic and waste in all the wrong places, inconveniencing everyone everywhere. 

The difference today is that in the same amount of time it takes to go to the city hall / courthouse to physically attain a copy of a deed description, the same out-of-time out-of-money developer can turn on their computers and either online or on their hard drives, reference not only the parcel(s) description but surrounding use patterns, relative assessed value, age and zoning, block level demographic/ economic characteristics, traffic intensity, general plan designations, natural and manmade hazards, flora and fauna and more. When such information is common enough, it becomes commonly used. Without even meaning to, such developers, much to the benefit to the community, can wind up:

-  Not doing the project as the lure of cheap land is offset by early recognition of excessive costs.

-  Spatially filtering (querying) an entire county, finding a much more amenable (profitable) site.

-  Checking the parcel(s) for incompatible on & off-site conditions and configuring accordingly.

-  Easy referencing of surrounding conditions to optimize use, configuration and appearance.


  
Again, such benefits are predicated on common use of the data. The more constrained the access to the data by the development community, the less it is used and less spatial data can, one development project at a time, improve the future of the built environment. Ironically, the more common the use the more the pressure by the local development community on elected officials (who they help get reelected) for the data to be ever more complete, accurate and current. The greater this demand, the greater the incentive by elected officials to make sure that the jurisdiction’s GIS manager has the budget to do it, not to mention a bullet-proof career track.

Attraction of Highly Capitalized Major Economic Development Projects

 
There is already documented cases that jurisdictions with the best mapping data and means to use it can lure the biggest and best projects from competing metros. One case in point is Franklin County, OH (Columbus) snagging a very large Whirlpool complex over Chicago, Dallas and St Louis. They did it by having the fastest response to the hardest questions, proving they could implement the fastest. In this case, county staff did all the work. There is a growing trend for major economic developers to have a copy of the parcel and other municipal databases for their own use. Those jurisdictions that make it easy for them to do this become candidates for highly capitalized (often “green”) development while those who constrain its use by high prices; restrictive licenses are “invisible”. How many high-end, job-intensive, green development projects have come to town before the revenues realized from cost-recovery data prices are trivial in comparison. More important, how much more is the GIS budget is protected when the GIS manager can point to recently attracted out-of-state capital economic development projects for accolades rather than last year’s data sales revenues.

DIGITAL PARCEL MAP OVERLAY DATA SHARING POLICIES

 
All of the above benefits to the public interest are possible wherever digital parcel map overlays data are complete and accurate. More counties are continuously finishing their maps for use in-house and by other government agencies, at least 300 are projected to have finished maps by the end of 2003 (Proprietary data sponsor metadatabase). However, unless this data is made available to the private sector according to terms and conditions that make economic sense, it is invisible to the private sector due to its inability to be used. Like someone on a raft in the ocean, the public is surrounded by this vital resource but cannot take a drink. As a result, compared to jurisdictions freely sharing this data with industry, their local residents and business fail to benefit from:

· Immediate elimination of natural hazard disclosure over and under reporting.

· Immediate elimination of hazardous waste disclosure over and under reporting.

· Immediate reduction in property insurance premium prices.
· Long-term improvement in the built environment.

· Attraction of highly capitalized major economic development projects.
 
As much as digital parcel map overlays can make all of this happen, it cannot happen if the data is not used by the private sector. Moreover, the data cannot be used by the private sector unless the price point per parcel is economic according to its perceived market value. Market realities to date set this threshold around $0.01 per parcel. Data priced higher than this is essentially invisible to the hazard disclosure, insurance and development sectors.


(Source: proprietary subscriber database)

The good news is that approximately 85% of all digital parcel map data is available under this  threshold $0.01 price. However, most of the other 15% continue to charge cost recover prices of $0.02 to $2.00 per parcel.   (Source: BSI Data Sponsor Metadatabase)

Limited Derivative Use License AMENDMENT Model PROPOSAL
 
First, cost-recovery digital parcel map pricing policies put into place years ago are not a mistake. That was before 1) more recent technology vastly reduced data creation costs and 2) most jurisdictions that recently finished their maps are opting for cost-of-reproduction pricing policies, pushing down price point expectations. 

 
Despite current lower-price trends, there is usually a good reason why jurisdictions with prohibitively high countywide database prices are reluctant to lower their price. Though typically a countywide digital map has not been sold to the private sector in a long time (sometimes never), price points of $0.05 - $2.00/parcel are very important to them. Over the years, sub-area purchases of digital parcel map data (100 – 1000 parcels) to support use permit, variances, general plan amendment and other development applications have proven to be a significant and dependable revenue source. They are rightfully concerned that if there were a lower quantity discount price for the entire countywide digital map overlay, it is only a matter of time that one of these CDs will fall into the hands of the “locals” who will proceed to use it illegally, killing their local use revenue source. The Limited Derivative Use License Amendment Model proposed here enables GIS managers to have it both ways - - to broaden countywide parcel map overlay use without jeopardizing existing GIS data sales revenues.

 
Almost universally, high pricing policies of countywide digital parcel maps include:

· Unlimited sharing of complete copies of the data with as many users as desired. 

· Four updates per year. 

· Unlimited staff support.

 
Though generous, it offers no remedy to data being invisible to the private sector information service providers because the per parcel price is perceived as uneconomical. Unlimited use holds no attraction because the intended application often does need to even display the map data or shares the contents with anyone. Their only interest is to reference the parcel boundary to spatially determine whether it is in or out of another polygon on another overlay. Quarterly updates are desirable, but annual updates will do the job. Hence, a limited use price point is suggested to be added to the unlimited use price point, but done in a manner that protects traditional revenue streams.

 
Limited Digital Parcel Map Derivative Use License Amendment Model. The following is a framework for considering the addition of a price point for the limited derivative information use application of the countywide digital parcel map database.
1. 
Restricted Purpose. The purpose of the derivate information service is limited to:

-
Data being converted to a universal national / statewide normalized spatial data standard.

-
In this format, to be amalgamated with other information component parts to produce a proprietary derivative information service.

· As such, the end user of this derivative information service does not directly view a vector representation of individual or multiple parcel boundaries.

2.
Restricted Use. The use of the countywide digital parcel map is limited to the above derivative information service use. Use of the data for another application is only allowed upon an approved amendment of the initial license.

3. 
Restricted Data Updates. The proposed Limited Derivative Use License includes only annual updates rather than quarterly updates as provided under a typical standard unlimited license.

4.
Unsupported. Due to highly focused nature of the use, no data sponsor staff support is required or provided.

 
The proposed limited derivate information service license would only be approved for applicants whose use is compliant with the above strict limitations. By meeting these tests, pricing of the data should not exceed a price industry is willing to pay to realize the public interest benefits described above (i.e., not to exceed $0.01-$0.005 per parcel).

 
Dual Pricing Protection. It is arguable that parcel “by-the-glass” rates of $0.02 - $2.00 per parcel can be protected. Even if a countywide parcel map CD, authorized to an “approved” derivative products user, escaped into the local market causing a gray market that harms “local” revenues, this situation will not last long. Since the data-by-glass users eventually need ministerial approval of their use permit, zone change, and variance applications, all gray users are eventually caught. The associated data costs are simply tacked onto their application fees along with a late payment penalty. This way, GIS managers can have it both ways, serving the public interest with high per/parcel prices to the local development community and low countywide database prices to the national information / application service providers.

CONCLUSION

 
This paper has presented advantages that unfold from unconstrained use of countywide digital parcel maps to the public interest including:
· Lower Insurance Premiums.

· Elimination of over & under reporting flood insurance requirements.
· Elimination of over & under reporting natural hazards/hazardous waste disclosure.
· More rational, compatible, and neighborhood friendly new development.
· Attraction of highly capitalized major economic development projects
 
The proposed Limited Derivative Use License Amendment Model expedites countywide digital map overlays use beneficial to the public interest while preserving current revenue flows. To accomplish this, the model proposes two price points: 
1) Higher priced unlimited local digital map overlay use extracted for designated sub-areas.
2) Lower priced restricted countywide digital map overlay use as a component part of an approved information service system. 
Though there is a possibility of an erosion of digital (parcels by-the-glass) revenues, this problem is quickly remedied as development application review by local government officials reveals gray market data use. 

 
In addition, GIS managers increase their data sales revenues from lower price (i.e., < $0.005 per parcel) still substantially higher than the typical sub-area data acquisition. More important, broad digital parcel map use by the private sector rewards the jurisdiction’s residents and businesses with multiple benefits that can only flow from private sector derivative product use, proving once again that the more data is used, the more valuable it becomes.
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