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EXECUTIVE SUMMARY

This pilot study reports preliminary findings about end-user benefits from The National Map and Geospatial-One-Stop (GOS). In probing end-user benefits, it was assumed that The National Map and GOS will be gradually implemented, as outlined in their respective vision statements. The challenges of implementation were not explored. 

To conduct the empirical study, end-users (GIS managers and analysts) were contacted in 124 cities, counties, associations of governments (AOGs), and state agencies. Structured interviews were completed with 78 end-users in 36 states.

Pilot study findings indicate that both the blanket and quilt layers of The National Map, i.e., the base-map component and the patchwork component of locally produced, federally integrated, high-resolution data (National Academy of Science, Weaving The National Map, 2001) will generate end-user benefits, per Figure 1. The principal ‘value driver’, however, appears to be the ‘patchwork’ component leading to efficiency benefits or cost savings as well as to effectiveness benefits through improved decision-making. 

Efficiency benefits are quantified along two pathways.

· Data Acquisition and Integration Benefits (Figure 1, Pathway 2): As more high-integrity local data are uploaded to The National Map, state and local agencies will be able to acquire data from adjoining jurisdictions by visiting The National Map portal. In this manner, it will become possible to avoid significant “time and effort to identify who “owns” specific data sets, e-mailing and cultivating these individuals, going to meetings, negotiating for the release of data, integrating inconsistent data, and then going through this entire labor intensive process, again and again, in an attempt to keep up with new releases and updates.” Data acquisition and integration cost savings are concentrated at the AOG and state agency levels, averaging $45,000 of avoided costs per year for state agencies and over $13,000 per year for AOGs. 

· Data Publishing and Distribution Benefits (Figure 1, Pathway 3): State and local agencies incur significant customer service costs, responding to inquiries and maintaining websites for the distribution of geospatial data. If local data could be published to a reliable and trusted, federally maintained, interactive website, i.e., to The National Map and also referenced in Geospatial One-Stop, savings could be realized from avoided labor costs and website startup and maintenance costs. Data publishing to The National Map and GOS portals appears to have the greatest value for cities and counties, averaging annual cost savings of $10,000 and $7,200, respectively. State agency savings average $5,800 and AOGs $2,200, per year. In addition, end-users could avoid systems investments, starting at $30,000 for one-time setup costs and $15,000 in annual software maintenance costs.

Cost savings will vary across levels of government as well as reflect urban / rural differences, regional differences, alternative traditions of intergovernmental cooperation, and different state and local relationships. Cost savings will be applicable only to a subset of city, county, AOG, and state agencies which report a requirement for data acquisition and assembly and for data publication and distribution.  

Figure 1: Flow of Benefits from The National Map and Geospatial-One-Stop



  



 






Pilot study points to the following additional end-user benefits and findings.
· Data quality and data availability benefits from more current, seamless, and complete base-maps (blanket component of The National Map), especially for jurisdictions in remote regions that do not have sufficient resources to sponsor their own local data production efforts (Figure 1, Pathway 1).

· Effectiveness benefits, leading to improved decision-making (The National Map) in

· Emergency response

· Smart growth and economic development

· Natural resource management and

· Equitable state administration of federal grants.

· Web-based data discovery and data access services from Geospatial-One-Stop expected to result in efficiency and effectiveness benefits for AOGs, state agencies, neighborhood development organizations, grant applicants, real estate agents, appraisers, surveyors, and other end-users (Figure 1, Pathway 4). 

Pilot study findings tend to be consistent with and tend to validate the end-user tiering assumptions, postulated in the NB-Sim (Net Benefit Simulation) Model of The National Map in Halsing, D.L., Theissen, K.M., and Bernknopf, R.L., 2004, A cost-benefit analysis of The National Map, USGS Circular 1271.

NEXT STEPS

Pilot study results are based on a limited number of structured interviews with GIS managers and analysts. Given the limited N, benefit estimates are not statistically significant and findings should be interpreted as pointing to likely trends and tendencies.

An expanded (Phase II) study should be undertaken, with a sufficient number of structured interviews, to yield statistically significant benefit estimates from the gradual implementation of The National Map and Geospatial-One-Stop.

Beyond validating efficiency benefits, a number of detailed case studies should also be undertaken to identify, document, and possibly quantify ‘effectiveness’ benefits from improved decision making at city, county, AOG, and state levels.



PILOT STUDY APPROACH

As part of an exploratory empirical assessment of end-user benefits from The National Map and GOS, 124 cities, counties, associations of governments (AOGs) and state agencies were contacted. Subsequently, structured interviews with 78 end-users (GIS managers and analysts) were completed in 36 states (Table 1). 

Interviews were arranged to follow a consistent structure, as much as practical:

· We first inquired about current utilization of USGS map products and services and noted opinions about maps being out of date, map scales, and map accuracy.

· Next, we inquired about familiarity with The National Map and GOS.

· As interview participants indicated uneven familiarity with The National Map, we proceeded to describe The National Map vision as an evolving resource with more and more current, consistent, seamless, and complete base maps and a second layer of increasingly rich quilt (or patchwork) of high-integrity, high-resolution geospatial data, voluntarily uploaded by local, regional, and state agencies. 

· We then inquired as to what tangible benefits end-users expect to realize as The National Map progressed toward a more and more current, seamless, and complete set of base maps and an increasingly rich patchwork of state and local data.

· We noted any comments relative to the challenges of implementing The National Map (incentives for data sharing, funding, consistent standards, etc.) and then refocused the discussion back to end-user benefits, assuming that implementation challenges will be resolved, over time, and progress towards a vision of The National Map will be gradually realized.

· As interview participants indicated uneven familiarity with Geospatial-One-Stop, we described how GOS is expected to provide increasingly user-friendly tools for web based data discovery, web mapping services, and web feature services.

· We then inquired about tangible benefits that end-users would expect to realize from GOS data discovery and data access services. 

To prepare for structured interviews, we met with the management and staff of the Geospatial Information Office and the Geography Discipline in Reston, VA and with management and staff at the Western Regional Office in Menlo Park, CA. We also conducted extensive phone interviews with a wide range of GIS experts in industry, industry associations (including the Open GIS Consortium), academia, federal agencies, and federal laboratories.

We also reviewed the relevant literature for The National Map and GOS, including

· The National Map Vision Document, November 30, 2001

· Implementation Plan for The National Map, October 2003

· A Cost Benefit Analysis of The National Map, USGS Circular 1271

· Weaving The National Map, National Academy of Science, 2001

· Framework, Federal Geographic Data Committee, 1997

· Geospatial Information: Better Coordination Needed,, GAO June 2004

· Geography for a Changing World (Draft), USGS, 2004 

· Listening Session Transcripts (The National Map), Fall 2004

· Land Information New Zealand (LINZ), Current Website

· National GIS Survey Results, PTI, 2003
Table 1: End-User Structured Interviews (with GIS Managers and Staff) at City, County, Association of Governments, State, and Not-for-Profit Organizations 

                                                                                 




END-USER CHARACTERISTICS

Structured interviews were conducted with GIS managers and staff at 

· 14 Municipalities

· 20 Counties

· 28 Associations of governments (AOGs)

· 14 State agencies, and 

· 2 Not-for-profit organizations 

As indicated in Table 2, 20 percent of counties were largely rural and 50 percent were mixed, with both urban and rural areas. Similarly, 43 percent of AOGs covered areas that were largely rural and 57 percent of AOG’s covered mixed, multi-county areas.

Table 2: Urban vs. Rural Agencies 

	
	Largely

urban
	Mixed
	Largely rural
	Total

numbers of interviews
	Percent mixed
	Percent largely rural

	Cities
	8
	6
	
	14
	43 %
	

	Counties
	6
	10
	4
	20
	50 %
	20 %

	Assoc. of Governments
	
	16
	12
	28
	57 %
	43 %

	State Agencies
	
	
	
	14
	
	

	Not for Profits
	2
	
	
	2
	
	

	Total
	
	78
	

	Note: Shadowing highlights cells that point to potentially interesting relationships.


As indicated in Table 3, the regional distribution of respondents ranged from 3 to 22 interviews per Census region. On a per state basis, the number of interviews ranged from 1 to 2 interviews, except in the West Coast region where the average number of interviews per state was 2.4 interviews.

As indicated in Table 4, all AOGs and State agencies reported participation in large- area studies where 1:24,000 USGS topo maps provide appropriate scale for analysis. In contrast, only 28 percent of cities reported large-area studies, as part of their geospatial scope of responsibilities and counties reported no large-area studies.  

Table 3: Regional Distribution of Interview Respondents (by Census Region)

	
	New England
	North
	Mid-west
	South East
	South
	Moun-tain
	West Coast

	
	ME

NH

VT

MA

RI

CT
	NY

PA

NJ
	MI

OH 

IN

IL

WI

MN

IA

MO

ND

SD

NE

KS
	DE

MD

WV

VA

NC

SC

GA

FL

KY

TN

MS

AL
	AR

LA

OK

TX
	MT

WY

CO

NM

ID

UT

NV

AZ
	WA

OR

CA

AK

HI


	Cities
	2
	1
	3
	2
	2
	0
	4

	Counties
	0
	1
	7
	4
	1
	5
	2

	Assoc. of Governments
	3
	0
	6
	7
	4
	4
	4

	State Agencies
	4
	1
	4
	1
	0
	2
	2

	Not for Profits
	
	
	2
	
	
	
	

	Number of Interviews
	9
	3
	22
	14
	7
	11
	12


	States in Census Region
	6
	3
	12
	12
	4
	8
	5

	Structured Interview per State
	1.5
	1.0
	1.8
	1.2
	1.8
	1.4
	2.4


Thirty five percent of cities and 20 percent of counties reported occasional studies at their jurisdictional boundaries as well as ‘just’ beyond their boundaries, including “buffer zones” with high levels of interdependencies with other local jurisdictions. Emergency response was mentioned repeatedly, as an area of increasing concern, and with a scope that extends beyond city and county boundaries.

Table 4: Geospatial Scope of Agency Responsibilities

	
	Projects at or beyond 

jurisdictional boundaries? 
	Participation in large-area studies, where 1:24,000 scale is appropriate?



	
	Number of agencies
	Percent of agencies
	Number of agencies
	Percent of agencies

	Cities
	5
	35 %
	4
	28 %

	Counties
	5
	20 %
	0
	0 %

	AOG
	4
	14 %
	28
	100 %

	State Agencies
	0
	0 %
	14
	100 %

	Not for Profits
	1
	
	1
	


The availability of high-resolution local data was a particular issue for AOGs with 32 percent pointing to limited data availability (Table 5). In contrast, no city and only 15 percent of counties indicated being “data poor” (as not having enough high-quality geospatial data and “being hungry for data”).  Fifty percent of cities and counties indicated that they were “data rich”.

Table 5: Geospatial Data Availability by Jurisdiction

	
	“Data

rich”
	“Always hungry for data”
	Not

identified

	Cities
	7
	0
	7

	Counties
	10
	3
	7

	Assoc. of Governments
	10
	9
	9

	State Agencies
	7
	3
	4


Five of 78 respondents volunteered that they were ‘novices’ with less than one year of experience in a GIS position, with the majority of “novices” (four respondents) working for AOGs.  

Seventy three respondents (or 94 percent) indicated extensive GIS experience or at least a fair amount of experience, with sufficient knowledge base to respond to structured interview questions in a meaningful manner.

END-USER BENEFITS

Structured interviews were used to explore seven themes associated with USGS map products, The National Map, and Geospatial-One-Stop.

· Current usage trends of USGS map products

· Familiarity with The National Map and Geospatial-One-Stop

· Expected data production and data availability benefits from more current, seamless, complete base maps, i.e., from the availability of an enhanced ‘blanket’ component of The National Map. 

· Expected data acquisition and integration benefits from local and state uploads of increasingly rich, high-resolution data, i.e., from the quilt or ‘patchwork’ component of The National Map 

· Expected data publication and distribution benefits from publishing local data to  The National Map portal.

· Data discovery benefits from Geospatial-One-Stop web data catalogs.

· Data access benefits from Geospatial-One-Stop web mapping services and web feature services.

Current Usage Trends of USGS Map Products 

Per Table 6, state agencies were the most frequent users of USGS maps, with 71 percent pointing to some USGS map usage. Among cities, counties, and AOGs, reported USGS map usage was less frequent, ranging from 21 percent to 36 percent of respondents. The most mentioned USGS products, currently in use, were digital orthophoto quadrangles, digital elevation models, and land cover. 

Forty three to 50 percent of city, county, and state respondents commented on USGS maps being out of date. Only 25 percent among AOGs mentioned the need for more current geospatial data.

Comments about map scales being too small varied inversely with levels of government.  Fifty seven percent among city respondents noted that map scales were too small for use by city planners and city engineers, while only 14 % of state respondents mentioned map scale as limiting factor of USGS maps.  

Familiarity with The National Map and Geospatial-One-Stop

As indicated in Table 7, GIS practitioners at 79 percent of state agencies were knowledgeable about The National Map, followed by city respondents at 43 percent. Knowledgeable city respondents tended to be from larger cities and from metropolitan areas. Counties and associations of governments were least represented among knowledgeable respondents.  Overall, 37 percent of respondents were familiar with National Map details, 40 percent have heard of The National Map but were not familiar with details, and 23 percent admitted to not having heard of The National Map.

Table 6: USGS Map Usage and End-User Comments

	
	Percentage of respondents mentioning

	
	USGS map usage
	Maps out-of-date
	Scale too small



	Cities
	 36 %
	50 %
	57 %

	Counties
	25 %
	40 %
	40 %

	Assoc. of Gov’s
	21 %
	25 %
	29 %

	State Agencies
	71 %
	43 %
	14 %

	Not-for-Profit 
	
	
	


Table 7: Reported Familiarity with The National Map
	
	Knowledgeable

about The National Map
	Heard of The National Map but not familiar with details
	Not really

	Cities
	6
	43 %
	7
	50 %
	1
	7 %

	Counties
	5
	25 %
	9
	45 %
	6
	30 %

	AOG
	6
	21 %
	12
	43 %
	10
	36 %

	State Agencies
	11
	79%
	3
	21 %
	0
	0 %

	Not-for-Profit
	1
	
	
	
	1
	


	Totals
	29
	37 %
	31
	40 %
	18
	23 %


As indicated in Table 8, levels of end-user awareness about Geospatial-One-Stop were lower than levels of awareness about The National Map.  Again, state agency respondents were most knowledgeable at 43 percent. Among city, county, and association respondents, only 10 to 14 percent were familiar with GOS. Overall, 18 percent of respondents were knowledgeable, 46 percent have heard of Geospatial-One-Stop but were not familiar with details, and 36 percent admitted to not having heard of GOS.

Table 8: Reported Familiarity with Geospatial One-Stop

	
	Knowledgeable

about GOS
	Heard of GOS but not familiar with details
	Not really

	Cities
	2
	14 %
	9
	64 %
	3
	21 %

	Counties
	2
	10%
	10
	50 %
	8
	40 %

	AOG
	4
	14 %
	8
	29 %
	16
	57 %

	State Agencies
	6
	43 %
	8
	57 %
	0
	0 

	Not-for-Profit
	
	
	1
	
	1
	


	Totals
	14
	18 %
	36
	46 %
	28
	36 %


Lower levels of familiarity with Geospatial-One-Stop correspond to relatively low levels of reported web searching for geospatial data (Table 11) and may also reflect the novelty and general lack of ‘hands-on’ experience with web mapping and web feature services.

Data Production, Acquisition, Distribution, and Web Access Benefits 

Pilot study results point to four pathways along which end-users will realize efficiency benefits from The National Map and from Geospatial-One-Stop (See Figure 2). Pilot study results also point to effectiveness benefits, leading to improved decisions making.

FIRST BENEFIT PATHWAY: Expanded Data Quality and Completeness 

In some rural jurisdictions, particularly in sparsely populated regions west of the Mississippi River, there may be no locally sponsored geospatial data production and more current, seamless, and complete base maps or blanket component of The National Map will be of great value for supporting informed decision making. 


Figure 2: Flow of Benefits from Moving Towards the Vision of The National Map and Geospatial-One-Stop




 



 











A few jurisdictions indicate that while they have a good familiarity with avail-able state and local data, they have a less comprehensive understanding of federal data collection efforts, due to weaker ongoing relations and communication with federal agencies. Hence a single point of access for all federally sponsored geospatial data, which would be current and complete (the GOS Vision), could lead to avoiding redundant data production efforts.


SECOND BENEFIT PATHWAY: Efficient Data Acquisition and Integration 

While state agencies and AOGs generally have overall knowledge about the availability of high-integrity, high-resolution data within their aerial scope or in neighboring jurisdictions, GIS staff may not know whom to contact and how to obtain the data. As The National Map vision is gradually realized, over time, and more and more high-integrity local data are uploaded to The National Map, data acquisition will become more streamlined and require less time and effort.  

Given that The National Map will also provide tools to “align and integrate locally-uploaded data (originally mapped to different datums and referenced to different coordinate systems) and to re-project data to meet user requirements” (The National Map Final Report, 2001), state agencies and AOGs will spend less time and effort for data preparation, data assembly and integration when local data sets can be acquired through The National Map.


Uploading local data to The National Map will also reduce the need for data sharing consortia and the associated costs of sustaining these consortia.


Finally, data sharing could be further streamlined if The National Map, in combination with Geospatial-One-Stop, were to evolve as the authoritative and central repository of high-integrity, high-resolution local geospatial data for use by more and more federal agencies.  If the Census Bureau, the Environmental Protection Agency, and other federal agencies were to gradually migrate toward recognizing The National Map (including the ‘patchwork or quilt’ of locally uploaded data) as the trusted national database, additional cost savings could be realized. 


As indicated in Table 9, fifty seven percent of state agencies and 43 percent of AOGs expect to realize savings from data acquisition and data sharing benefits of the ‘patchwork’ component of The National Map.  In contrast only 5 to 7 percent of cities and counties project savings from data acquisition and data sharing, reflecting cities’ and counties’ typical role as sponsors of data production and owners of high-integrity, high-resolution geospatial data, (except when states are primary sponsors of data production). 

Table 9: End-Users Expectation to Realize Data Sharing Benefits from TNM

	
	Cities
	Counties
	Association of Govs
	State 

Agencies
	Not-for-Profit

	Units
	1
	1
	12
	8
	1



	Percent
	7 %
	5 %
	43 %
	57 %


	


THIRD BENEFIT PATHWAY: Efficient Data Publishing and Data Distribution 

Many local and state agencies incur significant customer service costs, responding to inquiries and maintaining websites for the distribution of local geospatial data. If local data could be published to a reliable and trusted, federally maintained, interactive website, i.e., The National Map and could also be referenced in Geospatial One-Stop, customer service savings could be realized from avoided labor costs and website costs, including one-time setup costs and recurring software maintenance costs. Some local government respondents, in this category, are from rural jurisdictions.  


Some respondents are less concerned with cost recovery and mention expected economic development benefits from ‘being present’ and accessible through a prestigious federal website, The National Map, and also being “searchable” through Geospatial One Stop. The impression is that they could become more ‘visible’ to developers and companies looking to site new manufacturing plants. 

As indicated in Table 10, 29 and 30 percent of cities and counties, respectively, expect to avoid some data distribution costs via uploading to The National Map and being searchable on GOS.  Twenty eight percent of state agencies also project data distribution savings from publishing geospatial data via The National Map portal. AOGs indicate a somewhat lower expectation of realizing data distribution benefits, with only 18 percent projecting savings from avoided labor costs and avoided investments in in-house geospatial web sites. 

Table 10: End-User Expectations to Realize Data Distribution Benefits from The National Map and Geospatial-One-Stop

	
	Cities
	Counties
	AOGs
	State agencies
	Not-for-profit

	Units
	4
	6
	5
	4


	

	Percent
	29 %
	30 %
	18 %
	28 %


	


FOURTH BENEFIT PATHWAY: User Friendly Web Searching and Web Access 

Expected benefits from GOS data discovery and data access (through web mapping and web feature service) as reported by local, regional, and state agency end-users reflect current data searching practices and the novelty of web mapping and web feature services (Table 11). 

Table 11:  Current Web Searching Practices for Geospatial Data

	
	Lots of web- searching for geospatial data
	Some 

web-searching
	No 

web-searching



	Cities
	0 %
	14 %
	86 %

	Counties
	10 %
	5 %
	85 %

	AOG
	11 %
	32 %
	57 %

	State Agencies
	36 %
	36 %
	29 %


Thirty six percent of state agencies conduct ‘lots of web searching’ and only 29 percent never search for geospatial data on the web. Accordingly, state agency GIS staff may be most likely to benefit from GOS data discovery and data access capabilities. 

In contrast, 86 percent and 85 percent of cities and counties, respectively, perform no web searching for geospatial data (reflecting their typical self-sufficiency as primary sponsors and owners of high-resolution geospatial data) and only infrequently need to go beyond their boundaries in the performance of routine municipal and county functions. With growing emergency response and critical infrastructure requirements, these percentages may change over time.


Somewhat unexpectedly, 57 percent of AOGs perform no web searching for geospatial data and only 11 percent conduct ‘lots of web searching.’ 

Respondents indicating minimal or no web searching were asked whether the lack of web searching reflected frustrations with general-purpose search engines. Ninety two percent of respondents cited a lack of need rather than frustration with general-purpose search engines, frequently indicating that “we tend to know what information exists in our jurisdictions.” 

As for GOS data access capabilities, given the novelty of web mapping services and web feature services, only a few respondents cited expected benefits from these functionalities.

Associated with the four Benefit Pathways, structured interviews also pointed to potential decision-making effectiveness benefits which could be realized from enhanced data availability via The National Map and Geospatial-One-Stop, particularly in areas such as emergency response, smart growth, natural resource management, and more equitable state administration of federal and state grants.


Pilot study findings about expected end-user benefits from The National Map and from GOS, are based on a limited number of structured interviews and are not statistically significant. Instead, these preliminary findings point to likely tendencies or trends (in end-user benefits) and need to be refined and further validated through more detailed empirical studies. 

Future studies should include a sufficient number of structured interviews for statistically significant empirical results.

PRELIMINARY BENEFIT ESTIMATES

Reported time commitments for data acquisition, data assembly and integration (second benefit pathway) and time commitments for data publication and distribution (third benefit pathway) vary substantially across levels of government. 

Pert Table 12, column 1, only a single city and a single county reported staff time commitments for the acquisition and assembly of extra-jurisdictional data..  In contrast, 43 percent of AOG’s and 57 percent of state agencies reported committing substantial FTE’s to data acquisition and assembly, ranging up to 60 percent of one FTE for AOG’s and up 2.5 FTEs for state agencies.

Table 12, column 2 indicates the reverse tendency, among levels of government, relative to FTE’s committed to data publishing and distribution. Cities and counties commit up to 40 percent of one FTE  to this activity while AOG’s and state agencies commit no more than 10 to 20 percent of one FTE.

Table 12: Annual Time Commitments (FTE’s) for Data Acquisition and Assembly and for Data Publication and Distribution

	
	(1)

FTEs committed to 

data acquisition, assembly, and integration


	(2)

FTEs committed to

data publication and distribution

	City
	Up to 7 % of FTE
	3%  - 40 % of FTE

	County
	Negligible 
	20 % - 40 % of FTE

	Assoc. of Governments
	20 % -  60 % of FTE
	3 % - 10 % of FTE

	State Agencies
	20 % - 250 % of FTE
	15 % -20 % of FTE


Once the implementation of The National Map has sufficiently progressed and the base layer is covered with an increasingly rich patchwork of local geospatial data, the resultant labor savings in data acquisition and data publication are assumed to reach 50 percent of current FTE utilization (Table 13). 

Accordingly, the range entries in Table 13 are at 50 percent of the range entries in Table 12 and Table 13 entries in parentheses represent a simple arithmetic average of respective ranges.

Table 13: Expected Range of FTEs Saved

	
	FTEs saved from data acquisition and data 

sharing efficiencies 


	FTEs saved from data publishing and distribution efficiencies 



	City
	0 to 3.5% (1.75% FTE)
	1.5% to 20%  (10.75% FTE)

	County
	
	10% to 20%  (15% FTE)

	Associations of Governments
	10% to 30%  (20% FTE)
	1.5% to 5% (3.25% FTE)

	State Agencies
	    10% to 125% (67.5% FTE)
	7.5% to 10% (8.75% FTE)


Table 14: Estimated Total Compensation of GIS Managers and Analysts 

	
	Rural

respondents
	Urban

respondents
	Major metropolitan area respondent
	Simple

average



	Annual Salaries
	$ 30,000
	$ 55,000
	$ 75,000
	

	Total Compensation

Salaries + Benefits
	$ 37,500
	$ 68,750
	$ 93,750
	 $ 66,670


GIS salaries (estimated from structured interviews) plus employee benefits, assumed at 25 percent of salaries, are used to calculate total compensation (Table 14). Average total compensation is projected at $ 37,500 in rural areas, $ 68,750 in more urbanized areas, and $ 93,750 in major metropolitan areas. National average total compensation is projected at $ 66,670.

Average avoided FTEs (Table 13, values in parentheses) from data acquisition efficiencies, times average annual compensation of $66,670 leads to annual data acquisition savings ranging from $1,167 to $45,002 (Table 15, column 1).  

Average avoided FTEs (Table 13, values in parentheses) from data publishing to The National Map and to GOS portals, times average annual compensation of $66,670 leads to annual data publishing and data distribution savings ranging from $2,167 to $10,001 (Table 15, column 2).  .  

In addition to labor savings, respondents from rural areas and smaller cities also mentioned systems savings from publishing their geospatial data to The National Map and GOS websites. Cities and counties could avoid setting up and maintaining their own web sites and realize one-time system setup cost-savings, starting at $30,000, and recurring annual software maintenance cost-savings, starting at $15,000. 

Similarly, several large state agencies mentioned an interest in avoiding significant “charge-backs” from central data processing departments (reported to reach hundreds of thousands of dollars per year) by pointing to prestigious and trusted federal portals instead of operating their own websites.

Table 15: Projected Annual Labor Savings from The National Map and Geospatial-One-Stop at Jurisdictions Currently Active in Extra-Jurisdictional Data Acquisition and Assembly as well as in the Publication and Distribution of Data ($ per Year)

	
	(1)

Labor savings from data acquisition and data sharing efficiencies 
	(2)

Labor savings from data publishing and distribution efficiencies 

	City
	 $ 1,167
	$ 7,167

	County
	
	$ 10,001

	Associations of Governments
	$ 13,334
	$ 2,167

	State Agencies
	$ 45,002
	$ 5,834


Labor savings as well as one-time and recurring systems savings are applicable only to the subset of city, county, AOG, and state agencies (Table 16) that report the current commitment of labor hours to the acquisition and assembly of extra jurisdictional data and to the publication and distribution of data.

Efficiency savings should not be applied to city, county, AOG, and state agencies without a reported need for the acquisition of extra-jurisdictional data and also where customer service and data distribution requirements have been efficiently automated.  

Table 16: Jurisdictions Reporting Data Acquisition and Publication Requirements

	
	Cities
	Counties
	AOG
	State Agen.

	Currently have data acquisition requirements and expect data acquisition benefits from The National Map 


	7 %
	5 %
	43 % 
	57 %

	Currently have data distribution requirements and expect data publishing benefits from The National Map and GOS 


	29 %
	30 %
	18 %
	28 %




CONCLUSIONS

While both base-map and patchwork layers of The National Map are expected to generate end-user benefits, pilot study results point to locally produced, federally integrated, high-resolution data as the primary value driver. 

Two important benefit pathways, from increasingly rich local data being uploaded to The National Map, will be 

· Cost savings from efficient acquisition and integration of geospatial data by AOGs and state agencies, averaging $45,000 of avoided annual costs for state agencies and over $13,000 for AOGs.

· Cost savings from efficient publication and distribution of geospatial data (directing customer inquiries to The National Map and GOS portals) with greatest value to cities and counties, averaging $10,000 and $7,200 per year, respectively. State agency cost savings average $5800 per year and AOGs $2,200 per year. In addition, end-users will be able to avoid systems investments, starting at $30,000 for one-time setup costs and $15,000 in annual software maintenance costs.

Cost saving can be expected to vary from the above average values to reflect urban / rural differences, regional differences, and different state and local relationships.

· In some regions with strong traditions of intergovernmental cooperation, the challenges of data acquisition and data sharing among levels of government may not be as pressing as in other areas. Hence the economic value of data acquisition and data sharing efficiencies, as facilitated by The National Map, may vary.  

· ‘Data poor’ jurisdictions may experience relatively greater data acquisition, data sharing, and data publication benefits from The National Map. Will these higher benefits be diluted as ‘data poor’ jurisdictions gradually ‘catch up’ with ‘data rich’ jurisdictions? Alternatively, will this form of the ‘digital divide’ continue among ‘data poor’ and ‘data rich’ jurisdictions without the gap being closed, over time?

· The areal extent of some counties in the Western U.S., approximate the size of some states in the East. Accordingly, counties, AOG’s, and other jurisdictions can be expected to differ in their needs for geospatial information.

· Central data clearinghouses will flourish and grow in some states, while other states may not have the financial resources to sustain clearinghouses. Hence, relative benefits from The National Map and GOS may vary.

Pilot study findings about efficiency based cost savings are consistent with NB-Sim (Net Benefit Simulation) Model of The National Map in Halsing, et. al. (2004) which postulated the importance of tiering assumptions for estimating the benefits from The National Map.

In addition to efficiency cost savings, respondents indicated that The National Map could also lead to effectiveness benefits by facilitating improved decision-making. Most frequently mentioned areas were 

· Emergency response

· Smart growth and economic development

· Natural resource management and

· Equitable state administration of federal grants.

For Geospatial-One-Stop, pilot study findings also point to the importance of end-user tiering. While direct benefits from improved data discovery and data access may be limited for cities and counties, significant benefits could be derived by AOGs and state agencies as well as by neighborhood development organizations, grant applicants, real estate agents, appraisers, surveyors, and other end-users. 

*    *    *    *    *

Given the limited number of structured interviews, the findings of this pilot study are not statistically significant. Accordingly, an expanded, full study should be undertaken to further refine and validate pilot study findings about end-user benefits and, thereby, contribute to the successful implementation of The National Map and the Geospatial-One-Stop initiatives. 




Phase 1 Pilot Study














Geospatial One-Stop:





Increasingly rich web services, web catalogs and web access 














EFFECTIVENESS BENEFITS 





Improved Decision Making














The National Map: 





Increasingly rich patchwork of variable resolution local data














EFFICIENCY


BENEFITS 





Cost Savings














The National Map: 





More current, seamless, and complete base map











Pathway 1: 


Base map quality and completeness benefits











Pathway 2:


Data acquisition and integration benefits





Pathway 3: 


Data publishing and distribution benefits








Pathway 4:


Benefits from web search & discovery, web mapping, and web feature services








Per GIS staff in Clark County, covering the Las Vegas metropolitan area together with huge, sparsely populated areas in southern Nevada “orthophoto missions are flown every 2 years for the metropolitan area, but there may never be aerial photography for outlying areas. Hence a more current, seamless, and consistent base map will be a valuable resource for decision- making and for emergency response in sparsely populated, remote areas.”








REGIONAL ASSOCIATIONS OF GOVERNMENTS





Butte County Association of Governments, CA


Central Alabama Regional Planning and Development Commission, AL


Central Florida Regional Planning Commission, FL


Council of Governments Central Naugatuck Valley, CT


Great Lakes Commission, MI


Lee Russell Council of Governments, AL


Maricopa Association of Governments, AZ


Merced County Association of Governments, CA


Metropolitan Area Planning Council, MA


Metro GIS Water Planning District, MN


Metro GIS, MN


Metro Plan, AR


North Central Texas Council of Governments, TX


North Central Wisconsin Regional Planning Commission, WI


Northeastern Illinois Planning Commission, IL


Northwest Colorado Council of Government, CO


Oahu Metropolitan Planning Organization, HI


Piedmond Triad Council of Governments, NC


Rockingham Planning Commission, NH


San Diego Association of Governments, CA


San Louis Valley GIS Authority, CO


South Central Alabama Development Commission, AL


Southeast Conference, AK


South Nevada Water Authority, NV


South Plains Association of Governments, TX


Wilmington Area Planning Council, DE


Winnebago GIS Consortium, IL


Withlacochee Regional Planning Commission, FL








COUNTIES





Burlington County, NJ


Cashe County, UT


Cheboygan County, MI


Clark County, NV


Deschutes County, OR


Johnson County, KS


Lake County, IL (Metro Parks 


Department)


Lake County, OH


Los Angeles County, CA (Office 


of Assessor)


Lubbock County, TX�Macomb County, MI


Macon County, AL


Mesa County, CO


Oakland County, MI


Orleans Parish, LA (Communication 


District)


Salt Lake County, UT


Sangamon County, IL 


Richland County, SC


Volusia County, FL


Washoe County, NV








MUNICIPALITIES 





Anchorage, AK


Chicago, IL


Dallas, TX


Elsinor Valley Municipal 


    Water District, CA


Evanston Township, IL


City of Hope, AR


City of Lenaxa, KS


City of Nashville, TN


Philadelphia, PA


Portsmouth, NH


City of Prattville, AL


San Diego, CA


San Louis Obispo, CA


Stamford, CT








NOT FOR PROFITS





     Intertribal GIS Council, SD


     Center for Neighborhood 


           Technology, IL
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OBJECTIVES








Undertake an exploratory empirical assessment of geospatial information use in a pre-National Map and post-National Map state of the world. 





Identify net benefits from The National Map and explore ways to quantify these benefits. 





Conduct exploratory study so as to be conceptually consistent with and useful for the elaboration and testing of The National Map Net Benefit Simulation (NB-Sim) model.  





Pathway 4: 





Web data searches 





Web mapping  and feature services








Geospatial One-Stop








Increasingly rich web catalogs for geospatial data discovery 





Increasingly user friendly web mapping and feature services 








EFFECTIVENESS BENEFITS











Emergency response





Smart growth and economic development 





Natural resource planning





Equitable grant administration














Pathway 3:





Efficient data publication & distribution 








The National Map: Increasingly rich quilt or patchwork of variable resolution geospatial data








Voluntarily uploaded by local, county, regional, and state agency partners





Pathway 2: 





Efficient data acquisition & integration








EFFICIENCY


BENEFITS








Labor cost savings





Systems cost savings











Pathway 1:





Expanded 


data quality and completeness








The National Map: Base map or blanket layer in combination with Geospatial-One-Stop





Gradual progress


toward  more current, complete, seamless, and consistent base map layers








    Per the Massachusetts Office of Geographic and Environmental Information,  


    “simply knowing about USDA orthophoto missions, flown every two years, 


    might have avoided duplicative data production efforts and associated costs.”











Per the Northeastern Illinois Planning Commission, “if high-integrity, high-resolution local data could be acquired, assembled, and integrated on The National Map website, time and effort could be saved trying to identify city and county departments which own and control particular data sets, e-mailing and cultivating appropriate individuals, going to meetings, negotiating for the release of data, integrating inconsistent geospatial data, and then going through this entire labor intensive process, again and again, in an attempt to keep up with new data releases and update.”











    Per the Missouri Department of Conservation, referencing a watershed data   


    consortium crossing state lines, “in addition to the costs or forming and  


    sustaining data sharing arrangements, the consortium is based on informal  


    agreements which are ‘unstable’ in the sense that if particular individuals  


    leave their positions, their successors may not comply with agreements as to 


    periodic updates and notification of updates.”











Per the Washington State GIS Council, “Census tracts often cut across parcel lines and need to be painstakingly aligned with higher-integrity, higher-resolution local data.  Despite then submitting ‘locally realigned’ TIGER files to the Census Bureau, Census continues to use its own spatially inaccurate tracts in subsequent data releases. The National Map could be used to avoid the repeated waste of effort at local levels to align with Census, EPA, and other federal geospatial data sets. 





This would be particularly useful for federal grant applications, which are typically population based and, if unable to align local road and parcel data with inaccurate Census information, require costly alignment efforts.”











    Per Cheboygan County, MI, seven to ten hours per week of one full time 


    person are devoted to responding to data requests from realtors, fee 


    appraisers, surveyors, etc.  In addition, the goal is to get “on line” with 


    geospatial data, which could be avoided by uploading to The National Map. 


    


    One potential complication is that the County is also considering charging 


    for its data.











Per New Orleans Parish Communications District, “new web searching capabilities may become more useful at regional levels, to identify the location of pipelines, railroad corridors, and other infrastructure elements.” 











Per State of South Carolina Department of Parks, Recreation, and Tourism, “state agencies (administering federal grants), receive hundreds of grant applications and may routinely turn down proposals with inadequate accompanying topo maps.” 





“The widespread availability of current, seamless, consistent, and complete base maps will make it possible to ‘level the playing field’ and provide increased equity and fairness in grant administration, making it possible to focus more on the substantive merit of grant proposals.” 








STATE AGENCIES





Colorado Oil and Gas Commission, CO


Connecticut Dept. of Environmental Protection, CT


Illinois State Geological Survey, IL


Massachusetts Executive Office of Environmental Affairs, MA


Missouri Department of Conservation, MO


Nebraska GIS Steering Committee, NE


New Hampshire Office of Energy and Planning, NH


New Hampshire State Data Center, NH


New York Office of Cyber-security and Critical Infrastructure, NY


Oklahoma Conservation Commission, OK


South Carolina Dept. of Parks, Recreation, and Tourism, SC


State of North Dakota, GIS Coordinator, ND


Washington State GIS Council, WA


Wyoming State Engineer’s Office, WY
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