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Abstract of Dissertation

A Contextual-Organizational Collaboration Model for Geospatial 
Information Sharing: Case Studies from Indiana, Montana, New York, and 

North Carolina

The goal of this dissertation was to determine whether or not specific strategies 

and tools could increase the inter-jurisdictional sharing of geospatial information in the 

American states and to develop a model that blended theory and practice.  Governments 

at all levels increasingly rely on geographic information systems (GIS) to plan, allocate 

resources, and deliver services.  Quality GIS analysis requires current, accurate, and 

detailed geospatial information—information linked to specific geographic locations—

and that does not come cheap.  The sharing of geospatial information is one demonstrated 

means to lower costs. While the sharing of geospatial information within and among 

governments is improving, the pace has been exceeding slow.  Despite nearly 20 years of 

government and academic attention to the problem, truly integrated geospatial databases 

that cross agency, jurisdictional, or departmental boundaries remain rare.  Prior studies on 

this topic are often dated, done outside the United States, or do little to bridge the gap 

between theory and practice.  A temporal-functional model for geospatial information 

sharing was developed from by joining the concepts found in the theoretical literature to 

the strategies and tools espoused in the practical works, and tested through multiple case 

studies.  Four states with recognized success in sharing geospatial information—Indiana, 

Montana, New York, and North Carolina—were selected, and each of the four case 

studies consisted of an extensive document review, a multi-day site visit, and guided 
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interviews.  The research found that history, superordinate goals, rules, and politics 

matter because they shape that environment.  The study also found practitioners can 

influence the environment by advocacy: effective communications, outreach, and 

demonstrating the value of sharing.  The case study findings led to significant 

modifications to the initial model that resulted in a contextual-organizational model for 

geospatial information sharing.  The findings were consistent with some of the more 

theoretical works that indicated that the overall culture and environment in which sharing 

decisions take place matter.  While this study identified history and outreach as important 

factors, both are barely present in the literature.  
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Chapter 1: Introduction

Mankind has invented three great forms of communication: language,  

music and mapping.  But by far the oldest of the three is mapping.

(Times of London editorial commemorating the publication of the 

ninth edition of The Times Atlas of the World, 14 October 1992)

The Definition of Geospatial Information Sharing

Geospatial information, information linked to specific geographic locations, 

underpins one's vision of a complex world and one's place in it (General Accounting 

Office [GAO], 2004a).  Creators, holders, and users of geospatial information range from 

governments to businesses to individuals.  Technology and the techno-savvy consumer 

increasingly demand robust, accurate, current, and seamless geospatial information. 

Governments and businesses deploy powerful decision support systems linking 

geographic information systems (GIS), high-speed networks, high-resolution displays, 

high-speed printers, networked sensors, and global positioning system (GPS) receivers. 

The proliferation of consumer GPS receivers and widespread access to the Internet create 

a new class of digital consumers who may not understand why the computerized voice 

persists on sending them to an out-of-business store or the wrong way down a one-way 

street.  Both the $100 GPS and the multi-million dollar network depend upon robust, 

accurate, and current geospatial information.  

The terms geospatial information and geographic information systems (GIS) are 
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often used interchangeably in the literature, when it is probably more accurate to think of 

GIS an an umbrella term that includes hardware, software, geospatial information, and 

personnel (ESRI, 1993, p. 1-2).  For the purposes of this dissertation, the term geospatial 

information or geospatial data will be reserved for the data and databases that support a 

GIS, and GIS will be used to represent the overall system or to be consistent with the 

wording used in specific pieces of literature.

Populating a geospatial database with detailed records of “remarkable and 

permanent things” requires money, manpower, and machines (Land Ordinance of 1785). 

Estimates suggest data capture and management account for 60-80 percent of the cost of 

deploying a GIS (Integrated Geoscience Inc., 1998 as cited in McGill, 2005; Campbell & 

Masser, 1995). Central governments monopolized cartography for much of its history due 

to the expense of the technology and equipment; the need for a large, technical 

workforce; and the decades-long time horizon of many mapping projects (Global Spatial 

Data Infrastructure [GSDI] Association, 2009).  The falling cost of computing made GIS 

affordable for local governments and commercial interests by the 1990s, but National 

Mapping Organizations (NMOs) such as the U.S. Geological Survey (USGS), Ordnance 

Survey (United Kingdom), Geographic Survey Institute (Japan),  Roskartografia (Russia) 

remain key players (Warita & Nonomura, 1997; Zhdnow, 1997).  

Sharable geospatial information could, in principle, do for efficient and effective 

governance what interchangeable parts did for manufacturing.  Inefficiencies occur when 

organizations collect geospatial data without first knowing whether or not data available 

elsewhere meet all or some of their needs.  For example, a Texas street currently resides 
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in five separate government databases (GAO, 2004b).  Furthermore, effective governance 

can be hindered when the inability to discover and retrieve the needed information results 

in poor decisions.  Citizens may question the efficiency, effectiveness, and competence of 

their government when they observe a freshly paved road dug up for a long-planned 

communications upgrade.          

The proposed study will both describe the current state of geospatial information 

sharing within the United States and provide practical guidance to strengthen geospatial 

data sharing.  This chapter defines essential terminology, provides background and 

context, raises key assumptions, introduces the research question, addresses research 

opportunities and challenges, and describes the nature of geospatial information.

Geospatial information sharing entails making information directly or indirectly 

linked to specific geographic locations accessible to, or from, other parties.  These 

exchanges may or may not include barter, financial payment, or payment in kind (Wehn 

de Montalvo, 2003, p.27; GAO, 2004a).  The preceding hybrid definition grafts the 

GAO's precise geographic language onto Wehn de Montalvo's considered wording. 

Figure 1.1, designed by the author, and presents an idealized geospatial information 

sharing environment.   While Figure 1.1 shows a network supported by a central 

clearinghouse, a variety of other arrangements are possible and practiced.  This diagram 

captures the view associated with a “corporate” or “enterprise” approach of which 

Babinski (2009) is a strong proponent and Campbell and Masser (1995) provide a 

detailed, non-advocacy, explanation.  The diagram also shows that the scope of the 

research will be limited to data sharing and access arrangements and not delve into if or 
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how such information is used in policy or management decision.

Figure 1.1: Idealized Geospatial Data Sharing Relationship

Background: Sharing in Context  

Numerous readings and this author's professional experience reinforce the 

importance of studying geospatial information sharing in context.  Maps are not mere 

scaled representations of physical space.  Maps communicate facts, ideas, and beliefs like 

any other means of communication.  Maps and their digital successors are socially 

constructed with social, organizational, historical, political, and ethical forces not only 
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shaping the environment around us but also impacting how we depict it.  Campbell and 

Masser (1995) claim GIS is an organizational rather than  a personal technology while De 

Man (2007, p. 44) asserts “space is a setting for social life.”  

The 9-11 attacks and Hurricane Katrina again raised awareness of the role and 

importance of geospatial information and geospatial information sharing within many 

levels of government.  Earthquakes, hurricanes, and tsunamis do not heed administrative 

boundaries or map sheets and may leave an area bearing little resemblance to the last 

map.  Street addresses may be of little use to out-of-area crews and meaningless when the 

streets signs have been washed away (National Research Council, 2007, p. 127). Critical 

infrastructure protection requires key facilities such as fire stations, hospitals, and schools 

to be identified.  

Geospatial information supports the study, prediction, and response to historically 

significant events as well as the grittier business of day-to-day governance like trash 

removal.  The association between the improved handling of geospatial information and 

efficient and effective governance results from the application of Taylor's (1911) 

scientific management theories and Simon's organizational precepts (1997) to GIS 

(Campbell & Masser, 1995; McHaffie, 1995; Obermeyer & Pinto, 1994;).  If data 

gathering is essential to making a factory floor more efficient (Taylor) or to the running 

of an efficient bureaucracy, then the same logic should hold for geospatial information.

There are numerous examples of public organizations citing increased efficiency 

and improved decisions as reasons for implementing GIS.  Efficiency gains and/or 

improved decisions were explicitly acknowledged in 26 of the 27 examples covered in 
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Thomas and Humenik-Sappington's (2009) guide on GIS and public policy. While 

research exists to support efficiency claims in the public sector, little research examining 

the role of GIS analysis in either the political or administrative decision-making process 

in either the public or private sectors has been uncovered.  While the importance of 

information to the organizational decision process has been long recognized (Simon, 

1997), such research  usually focused on textual or numerical information and often 

neglected the visual, spatial, or cartographic components of communication with the 

exception of the stellar work of Monmonier (1996);  Pickles et. al (1995); Solso (2001); 

Thrower (2007); Tufte (1983, 1990, 1997); and Wood & Fels (1992).  These scholars 

pointed out how maps and other visual presentations can intentionally or unintentionally 

mislead others.

I acknowledge the need for a deeper understanding of the role of geospatial tools 

in the decision process and, regrettably, concedes that aspect of the problem to those with 

the requisite and rare combination of skills in the political and cognitive sciences.  The 

role of spatial information in decision making is linked to the research question through a 

series of explicit assumptions.

1. Access to detailed, accurate, and timely geospatial information promotes 

efficiency and effectiveness.

2. Sharing geospatial information across vertical and horizontal jurisdictional 

boundaries promotes information access.  Vertical information sharing takes 

place when information is shared between different levels of government. 

Horizontal information sharing takes place when equivalent levels of 
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government share.  Data sharing between a county and a state would be 

categorized as vertical sharing while data sharing among nearby counties 

represents horizontal sharing.  

3. The sharing of geospatial information among governments within the United 

States can and should be improved.

The Research Question

The assertion that geospatial information sharing across governments within the 

United States can and should be improved, provides no insight into how to improve 

collaboration.  

Primary research question:  To what extent do intentional collaboration strategies and 

tools increase inter-jurisdictional geospatial information sharing within the American 

States?  

Subordinate research questions:  

1. Is geospatial information sharing an organic and intrinsic part of day-to-day 

government operations or is intervention required?

2. What collaboration concepts, strategies, and tools are more likely to increase the 

sharing of geospatial information among different levels of government (vertical 

geospatial information sharing)?  

3. What collaboration concepts, strategies, and tools are more likely to increase the 

sharing of geospatial information across equivalent levels of government 
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(horizontal geospatial information sharing)?  

4. How are collaboration concepts, strategies, and tools integrated across time and 

function?

5. What do state-level geospatial officials find to be the most intractable obstacles to 

effective inter-jurisdictional and/or intra-jurisdictional sharing of geospatial 

information?

Research Challenges
Preliminary analysis by this author uncovered at least three major research 

challenges.  First, the complex nature of geospatial information leaves no simple or direct 

approach to measuring geospatial information sharing and likely requires the 

development of a reasonable and appropriate proxy.  Second, case studies designed to 

tease out successful practices depend heavily on the appropriateness of the cases selected. 

The field of potential case studies was narrowed down to four through a multi-stage 

process that will be described in detail in Chapter 3.  Finally, the nature of the topic and 

the need to cross numerous disciplinary boundaries place a premium on making a 

document that is accessible and understandable to a variety of communities.  Concepts 

and terms that are well understood in one community, the GIS discipline for example, 

may not resonate with those in another such as public policy.   Additional explanations 

will be provided in those cases.  
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The Nature of Geospatial Information

Making geospatial information interchangeable presents a combination of 

challenges not found with other data types.  De Man (2007) argues that spatial data 

infrastructures (SDIs) are not substantially different from other information technologies 

but also notes that spatial concepts matter.  This author believes at least eight aspects of 

geospatial information warrant specific consideration in the proposed study and they are 

listed in Table 1.1 below and discussed in depth here.

Table 1.1: Characteristics of Geospatial Information Analyzed in the Dissertation

Characteristic of Geospatial Information
1. Multiple Dimensions of Data Quality
2.  Problems of Scale
3.  The Difficulty of Standardization
4.  Varied User and Mission Requirements
5.  The Need for Vertical and Horizontal Integration
6.  The Mirrored Relationship between Government 
and Information Structures
7.  Economic Aspects of Geospatial Information
8.  The Socially Constructed Nature of Maps and 
their Digital Successors

Multiple Dimensions of Data Quality
Geographic information has no single or simple measure of quality.  Between five 

and seven distinct quality measures have been identified (Doucette & Paresi, 2000; 

Goodchild, 1995; O'Looney, 2000) and many of these have multiple sub-elements.  The 
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seven quality measures most frequently cited include:  

1. Positional accuracy: The difference between the location of a feature, or 

individual record, as portrayed in the database and its true location.  Positional 

accuracy has distinct absolute, relative, horizontal, and vertical elements.  To 

someone piloting an airplane, it matters whether the location of antennae is 

accurate to 500 meters (horizontal) or 50 meters (horizontal).  Information about 

the positional accuracy of a source should, at the least, be easily obtained.  

2. Thematic or attribute accuracy : A feature's description, or attributes, should 

reflect reality.  Attributing a school as a church would be an example of poor 

thematic accuracy.

3.  Semantic accuracy:  Similar items should be described in the same manner.  If a 

road is carried as 'gravel' in one database and 'unpaved' in another, it could lead to 

difficulties merging or sharing databases or incorrect analysis.

4. Temporal accuracy: Data should be current and updated regularly.  Information 

about the currency and update frequency should, at a minimum, be easily 

discovered.

5. Completeness:  A dataset is complete if, for example, all the major roads present 

are represented.

6. Consistency:  A dataset is consistent when roads and rivers meet smoothly at map 

boundaries and the various linkages and relationships among features captured.

7. Lineage: The origins and history of the dataset should be captured and readily 

available.  
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Quality measures can not be used in isolation. Judging completeness, positional 

accuracy, and temporal accuracy must be done against an explicit requirement or the 

intended use.  A state, for example, may only require high-fidelity data for roads 

maintained by the state.  Improvements in one measure require additional resources or 

come at the expense of another.  Timeliness may have to be sacrificed for positional or 

attribute (thematic) accuracy, or vice versa, depending upon how the data will be used.  

Problems of Scale
Scale rates specific mention because it is as fundamental to map making as the 

musical scale is to composition (analogy modified from Environmental Systems Research 

Institute (ESRI), 2004).  The concept of cartographic scale appears counter intuitive and 

is normally described as a ratio between the map distance and the real-world distance, for 

example, 1:24,000 or 1:2,000,000.  However, the more detailed, or large-scale, map is 

represented by the apparently smaller ratio of 1:24,000 and the less detailed, or small-

scale, map represented by the 1:2,000,000 ratio.  A square centimeter of the small-scale 

(1:2,000,000) map represents 400 square kilometers of earth, but the same square 

centimeter of map on the large-scale map (1:24,000) covers only 0.06 square kilometer of 

the world, which allows for significantly greater detail in the large-scale map (adapted 

from de Blij, 2005, p. 25-26). While scale applies to graphic representations such as maps 

and charts, resolution (the amount of ground represented by one image pixel or the ability 

to differentiate distinct objects) applies to images.    

In the United States, it is common for localities to require large-scale data down to 

the parcel, or individual property, level to support the assessment and collection of 
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property taxes, police and fire response, and the day-to-day maintenance of public works, 

while more generalized (smaller-scale) products may suffice for higher levels of 

government.  For example, the contour maps (1 inch = 200 feet) made available via the 

Fairfax County, Virginia website are approximately 300 times more detailed than the 

2010-2012 Virginia State Highway map (1 inch = approximately 13 miles). 

Scale holds limited relevance in a digital environment where one can swiftly 

move across multiple scales or resolutions with ease and the amount of information 

linked to any given feature is virtually limitless.  Type an address in Google Earth and 

this author can quickly zoom from a blue marble view of the globe to viewing her car in 

her driveway (Google Earth, 2009).  Although scale, in the technical, cartographic sense, 

only applies to maps and charts, geographic databases are often described in scale-

equivalent terms which suggests that a user should expect to find the same items included 

in a 1:24,000-equivalent database as they would see on a 1:24,000 scale map and that 

these items would be described (or attributed) in the database to at least the same level of 

detail as on the paper map. 

In digital space the scale problem is replaced by the need to generalize and 

aggregate.  Determining which features and details to display for a given view or user 

need represents a technical, data management, and information design challenge.  Key 

urban landmarks are neither necessary or realistic for a countrywide airline route map but 

essential for a map of city bus routes.  An interactive map showing all aircraft in flight 

answers different questions than one that just color codes airports with delays (Federal 

Aviation Administration, n.d.;  FlightAware, n.d.). 
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Scale retains relevance in a digital world because it captures the essence of 

humans interactions with their surroundings.  De Man (2007) concisely packages several 

writings on the relationship between the environment (space) and human activities 

(behavior).  De Man highlights Smith's (2001) “physical-behavioral units” as recurring 

patterns of time, place, action, and things; and Tversky's (2003) belief that spaces are 

conceptualized as integrated wholes for large spaces but intimately experienced for 

smaller areas.  This leads De Man to conclude the relationship with place becomes more 

abstract and integrated at higher levels of government.  For local officials, the “physical-

behavioral units” are often specific places—a pothole, a street light—and the relationship 

with place is specialized, detailed, and fragmented.          

The Difficulty of Standardization
Complex information like geospatial information makes standardization difficult. 

Exchange or interoperability standards are needed to ensure that file formats are 

compatible across different hardware platforms and in multiple software environments.  

The language of exchange standards is the language of raster files, vector files, and file 

extensions.  Raster describes the general format of image data or scanned paper maps 

with jpeg, tiff, and geotiff commonly used formats.  While the jpeg format came out of 

the international standards process and is an International Standards Organization 

(ISO)/International Telecommunications Union standard, the tiff file format was a 1980s 

attempt to get desktop scanner producers to agree upon a common format and is currently 

trademarked, copyrighted, and currently owned by Adobe Systems  (JPEG, 2007; TIFF 

Revision 6.0, 1992).  Matrix data are very similar to raster data and are commonly used 
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to digitally represent terrain and represent spatial networks.  Vector or feature data are 

used to describe data built up from points, lines, and polygons.  Common vector formats 

include shape (shp) and keyhole markup language (kml).  Geospatial information also 

requires excruciatingly detailed descriptions of the information itself or metadata which 

helps users determine the applicability, quality, and availability of a data set  (Federal 

Geographic Data Committee [FGDC], 1998).  

Whoever coined the phrase “the devil is in the details” just finished reading a 

geospatial standards document.  They are not for the squeamish or impatient.  The USGS-

sponsored Spatial Data Transmission Standard (SDTS) consists of the base specification 

(three parts; 275 pages) and profiles to help apply it to specific data types (four parts with 

numerous sub-elements; 103 pages and counting) (USGS SDTS, n.d.).  The International 

Standard Organization's (ISO) Technical Committee 211 (ISO, 2009) requires 98 pages to 

merely list and briefly describe each of the 36 sub-standards related to Geographic 

Information/Geomatics while the current U.S. Standard for metadata (FGDC-STD-001-

1998) runs 90 pages.  Coordination among the standards organizations impacting 

geospatial standards in the United States, the Federal Geographic Data Committee 

(FGDC), National Geospatial-Intelligence Agency (NGA), Open Geospatial Consortium 

(OGC), ISO, and  the American National Standards Institute (ANSI), appears to be 

improving.  

Varied User and Mission Requirements
Han, Minty, and Clayton (2003) correlate the level-of-abstraction from the real 

world (in both space and time) to user groups that runs from those needing the broadest 
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(smallest scale) coverage—the visionaries—through the planners and dispatchers down 

to the truck driver immersed in the minute-by-minute reality.  Information that is 

collected by a host of organizations for a range of needs results in “little standardization 

or consistency in the means of data acquisition, classification, and representation.” 

(Veregin, 1995, p. 101-102; House of Representatives, 2004 ).  In theory, metadata, or 

data about the data, provide the necessary “truth in labeling” to allow a user to determine 

whether or not the information meets their needs (Goodchild, 1995).  In practice, 

metadata documentation, if available, are rarely complete. Geospatial metadata creation 

and maintenance remains a labor-intensive and layered process with every collector 

and/or user contributing to or detracting from the quality of the metadata.

The Need for Vertical and Horizontal Integration
The concepts of vertical and horizontal integration apply not only to 

organizational structures but also to geospatial information.  Horizontal integration 

ensures information about lines-of-communications (roads, telecommunications, rivers, 

transmission lines, etc.) comes together to build an accurate picture of a system's health. 

Geospatial information that is horizontally integrated allows users, at least virtually, to 

roam freely irrespective of borders or boundaries.  Vertical integration creates the ability 

to seamlessly roam from the visionary's perch to the street, and creates a national picture 

out of the rich, detailed, and updated data being “rolled up” from local governments (U.S. 

House of Representatives, 2004, p. 76).  In figure 1.2 the author modified a graphic 

traditionally used to explain the concepts of layers within a GIS to show how layers can 

be viewed both vertically, looking through all the data layers for a specific area, and 
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horizontally, looking at all the information within a specific layer (roads).  Disasters often 

drive home the need for vertical and horizontal integration as nature ignores both 

organizational charts (vertical) and political boundaries (horizontal).  
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Figure 1.2: Geospatial Information Layers from a Vertical and Horizontal 
Perspective

The Mirrored Relationship between Government and Information Structures
A nation's or region's organization for cartography, and by extension GIS, often 

mirrors its organization for governance.   A quick survey of cadastral, or parcel, mapping 

responsibilities in a country suggests much about its political philosophy and 

organization for governance.  The cadastre—or land registry—represents one of the most 

critical and essential government documents because the valuation, taxation, and transfer 

of land depend upon the boundaries and ownership records contained within.  The 
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creation, holding, and management of parcel records by local governments holds true to 

the federalist foundations of the United States.  In contract, property records are 

nationally managed in the United Kingdom. 

The position and power of any given national mapping organization (NMO) is 

also telling.  In the United States, the  NMO—the USGS—is but one of many players. 

The USGS (Department of the Interior) manages the U.S. National Map program; 

however, the Department of Commerce's (DOC's) National Geodetic Survey is the 

authority on geodetic control, the Department of Defense's (DoD's) National Geospatial-

Intelligence Agency (NGA) produces maps and charts for DoD, and the DOC's  U.S. 

Census Bureau extensively uses digital mapping to aid in the collection and analysis of 

the census and to disseminate the results (Bossler, 1995).  Contrast this to the United 

Kingdom's NMO, The Ordnance Survey, which has a civil mission equating to the role of 

the USGS and a defense mission equating to the role of the NGA.  Japan's Geographic 

Survey Institute and Russia's Roskartografia  also have greater legal authorities over 

surveying and mapping activities than any U.S. Organization (Warita & Nonomura, 1997; 

Zhdanov, 1997).  All public sector bodies in Japan, for example, must provide survey 

plans to The Geographic Survey Institute for review.

Economic Aspects of Geospatial Information
The marketplace has problems accurately accounting for costs and benefits of 

geospatial information.  The economic characteristics of geospatial information are only 

tangentially addressed in the literature with Obermeyer and Pinto (1994), Rhind (1997), 

and O'Looney (2000) warranting mention.  Geospatial information sometimes behaves 
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like a private good and other times like a public good, the creation and use of geospatial 

information often generates externalities, and public records laws severely limit revenue 

recovery opportunities in the United States.  

Public/private good
Geospatial information exhibits the attributes of both a public and private good.   

A piece of geospatial information can be used and reused without using it up or degrading 

it. While controlling access to geographic information has proven valuable to firms and 

governments,  maintaining control has proven difficult.  During the heyday of Portuguese 

exploration in the 15th and 16th centuries, charts depicting new routes along Africa's 

western coast were so prized by the crown that the removal of such charts from Portugal 

was a capital offense (Smart, 2004).  Geospatial information behaves as a private good 

when markets or technology make it physically possible and economically desirable to 

exclude free riders or when, according to O'Looney (2000), given layers are of value to a 

limited audience:           

 ...not all GIS goods and services have the characteristics of a public good. 

In particular, data layers that are expensive to produce, of interest to only a 

few commercial entities, and not relevant to broad public policy probably 

cannot be considered a public good. For example, while a basic picture of 

the water supply network may be relevant to public policy making, 

detailed views of the engineering of the water system are clearly less 

relevant to public policy (p. 201).

Commercial companies exclude non-paying users through licensing or proprietary 
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standards.  GPS devices, for example, often come with minimal geographic information 

in proprietary formats to encourage users to purchase more detailed data sets and/or 

updates from the vendor.  

Externalities
Not only can geospatial data be consumed by many at no additional cost, 

externalities are often generated in creation and consumption.  Positive production 

externalities occur anytime a jurisdiction uses shared data with little or no modification 

instead of creating new data from scratch.  Positive consumption externalities include, for 

example, GPS-enabled commuters who shift to less crowded routes in response to an 

accident.  Aggressive drivers obtain online warnings from The National Speed Trap 

Exchange (2009) and frugal ones go to GasBuddy.com (2009).  One can easily forward 

Mapquest or GoogleMaps directions instead of writing or explaining tedious turn-by-turn 

directions. Google Earth, which has generated 1 billion downloads by 2011, provides a 

powerful medium for increased global and local awareness, and is being used by the 

United Nations (UN) Environmental Program to document environmental changes and 

the Global Heritage Fund to help preserve at risk historical sites (Google Earth, 2011). 

One can even vicariously swim with whales, sharks, and other tagged ocean predators 

(Google Earth, 2009, 2012).  I, for example, uses similar tools to track mountain bike 

trails.

Limitations to revenue recovery opportunities
In the United States, freedom of information legislation and public records laws 

severely limit the ability of governments to commercialize their holdings and recover 
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more than a reasonable cost (Freedom of Information Act, 1966).  Federal and state laws 

and regulations governing public records have generally been interpreted to mean that 

data should be provided at no more than the cost of duplication or dissemination (Office 

of Management and Budget Circular A-130, 2000; Epstein, 1995).  Openness and access, 

according to Dangermond (1995) and Epstein (1995), represent essential aspects of 

citizens' ability to monitor government actions and decisions in addition to the more 

practical issue of granting citizens access to data paid for by their taxes.  This open and 

non-proprietary approach appears unique to the United States, according to Onsrud 

(2001). 

Confusion reigns when it comes to determining what information can and should 

be provided to whom and at what price (Bamberger, 1995; King, 1995).   Epstein 

describes previous attempts to charge market prices that generated little revenue as only a 

small customer base was willing or able to pay market rates.  Compare this to the 

increased commerce and development of value-added products that result from the low 

cost distribution of nautical charts (Epstein, 1995) or the Census Bureau's 

Topographically Integrated Geographic Encoding and Referencing (TIGER) system 

(Cooke, 1995; Sperling, 1995).  Cooke claims the tradition of no or low cost 

dissemination is unique to the United States and calls it “goodies over the fence”(p. 372). 

The American view runs counter to the growing pressure federal, state, and local agencies 

face to obtain funding by competing in the marketplace and to function along business 

lines.  A survey of local GIS officials found “the political realities of local councils are 

clear behind the statement that 'data is a commodity' which, if given away, would deprive 
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the town of revenue.” (Harvey, 2000, p. 46).  

The lack of a standardized approach to categorizing geospatial information further 

impedes turning it into a marketable commodity.   Business has the Universal Product 

Code (UPC) system for labeling products, the Universal Description Discovery and 

Integration (UDDI) system to encourage business-to-business e-commerce, and 

publishing has the International Standard Book Number (ISBN).  Paper maps were 

managed through a variety of systems.  USGS “quad” are categorized by place name, 

internal product code, and ISBN number, while the National Oceanic and Atmospheric 

Administration uses an internal product code and national stock number.

Joffe (2005) reported the results of a lengthy, six-month, study of the effectiveness 

of the various approaches used to fund geospatial information development by 

governments in the United States.  Study participants found few made money, revenues 

raised were not significant when compared to costs, and some lost money. 

Limited commercialization of geospatial data has been more successful outside 

the United States where copyright laws are favorable to governments and public access 

laws less progressive.  By 1996, the United Kingdom's Ordnance Survey relied on 

government funding for only 22 percent of its operations (Rhind, 1997; O'Donnell & 

Penton, 1997).  However, Ordnance Survey products, unlike U.S. Government products, 

receive strong copyright protection (Rhind, 1997; Epstein, 1995). New Zealand increased 

its cost recovery objective from 30 percent in 1987 to 70 percent in 1995 (Robertson & 

Gartner, 1997; O'Donnell & Penton, 1997).   In contrast, one Indiana county found the 

initial  political objective of a 100 percent sales-funded GIS to be unrealistic and scaled 
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back to a more realistic goal of 25 percent (Gerull, 2005). 

Unused Data are Useless Data

The word “infrastructure”, as in Spatial Data Infrastructure, is commonly found in 

the academic and bureaucratic literature surrounding the topic of geographic information 

sharing.  The common inclusion of the term “infrastructure” appears to be specifically 

aimed at drawing parallels between the important role that a regions physical 

infrastructure (roads, rails, ports, communications) and its information infrastructure play 

in economic growth.  The analogy also fits well when one considers that the value of a 

transportation infrastructure is in its use—not its mere presence.  Joffe (2005) stated it 

more emphatically when addressing the topic of why so many jurisdictions feel 

compelled to sell their geospatial data “the value is in the usage, not in the data” (p. 31).  

The Socially Constructed Nature of Maps and their Digital Successors
 The maps, charts, and computer systems mankind uses to understand and portray 

space are social constructions.  Society and organizations impact what maps show and 

how they show them and this representation in turn impacts society and organizations (De 

Man, 2007; O'Looney, 2000; Pickles, 1995; Thrower, 2007; Wood & Fels, 1992; 

Campbell & Masser, 1995).  Perceptions of place are further shaped by technology, 

especially GIS

...will cease to be merely a data delivery system and will become the 

medium for telling powerful visual stories.  This is perhaps for local 

government policy making the most important implication of GIS 
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technology: its ability to tell meaningful stories about a city, county, town, 

or neighborhood. (Campbell & Masser, 1996 quoted in O'Looney, 2000, p. 

212)  

Technology, most tellingly the explosion of user-friendly online mapping tools, 

affords non-GIS savvy web surfers the ability to fashion and share their own spatial 

stories and contribute to the stories of others.

The Sharing Problem

Information sharing is an inherently bidirectional relationship requiring 

information that is easily posted and retrieved.   When users can not intuitively and 

seamlessly discover, assess, retrieve, and manipulate geospatial information from a 

variety of sources, unnecessary duplication can occur.  However, this efficiency loss may 

pale in comparison with the lost opportunity to tell a truly “meaningful story” that 

presents the intimate details available locally on top of the context provided by “the god's 

view” (Roberts & Schein, 1995).  The ability to paint a powerful operational picture 

depends upon the integrated sharing of geospatial information; however, more than just 

an understanding of the imperatives is required.   A fuller understanding of what makes 

sharing initiatives succeed or fail is needed as practitioners and academics have identified 

an interwoven network of technical and organizational challenges.

Even if, for example, the technological hurdles had been crossed and 

governments made their geospatial holdings accessible, discoverable, retrievable, and 

ingestible; organizational disconnects would remain.  Geospatial data are normally 
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collected by or for an organization to meet its missions or needs, and the ability of others 

to reuse it receives little thought.  "In most cases, information is collected in different 

formats and standards designed for one specific mission, with inadequate consideration 

given to subsequent possible intergovernmental data sharing.  This results in wasteful 

redundancies and a reduced ability to perform critical governmental operations." (U.S. 

House of Representatives, 2004, p.1)   Despite nearly two decades of effort and 

considerable money going to fund data collection at all levels of government; reports, 

hearings, studies, and academic research suggest progress has been at worst inadequate 

and at best occurring at a glacial pace. While anecdotal evidence indicates the sharing of 

digital geographical information has increased, success stories are mostly centered 

around project- or issue-specific initiatives and it is not yet an indispensable part of day-

to-day operations (Wehn de Montalvo, 2003). Obstacles to sharing remain despite interest 

and effort.

The terminology National Spatial Data Infrastructure (NSDI) was coined by the 

U.S. National Research Council in their guiding 1993 report and they defined the NSDI 

as...

the means to assemble geographic information that describes the  

arrangement and attributes of features and phenomena on the Earth.  The  

infrastructure includes the materials, technology, and people necessary to  

acquire, process, store and distribute such information to meet a wide  

variety of needs. (p. 2)

Equivalent terminology found in the literature includes Spatial Data Infrastructure (SDI) 

25



or Global Spatial Data Infrastructure (GSDI) especially as it relates to concepts or 

programs outside the United States.  In addition to being analogous to the traditional 

transportation infrastructures, the use of the term infrastructure also serves as a reminder 

that an information infrastructure goes beyond hardware, software, data, and bandwidth 

and must include policies, procedures, and personnel.  For the purposes of this research, 

SDI  will be used in the discussion of concepts and theory and the appropriate title will be 

used when referencing specific programs.  

The United States' NSDI represented one of many geospatial sharing initiatives 

started in the 1990s.  Although a number of cooperative mapping arrangements have 

deeper roots than the NSDI, it was in the 1990s that the proliferation of lower-cost GIS 

and the growth of high-bandwidth networks increased the ease and importance of data 

sharing.  In the early 1990s, the U.S. Office of Management and Budget (OMB) revised 

Circular A-16 to lessen the duplication of geospatial data and tools among federal 

agencies and established a coordinating body, the Federal Geographic Data Committee 

(FGDC). The Mapping Science Committee of the National Research Council released a 

major study and coined the term National Spatial Data Infrastructure, and President 

Clinton issued Executive Order 12906 “Coordinating Geographic Data Acquisition and 

Access: The National Spatial Data Infrastructure (11 April 1994).”  

OMB, despite the Circular A-16 guidance, still has difficulty determining how 

much Federal agencies actually spend on geospatial data and systems.  In its 2004 

Congressional testimony, an OMB official, estimating federal expenditures on geospatial 

data, admitted: "I would say right now that we still do not have a good solid number that I 
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can sit here and tell you, yes, sir, it is $4 billion, yes, sir, it is $5 billion going forward." 

(House of Representatives, 2004, p. 67).  OMB, among others, acknowledges duplication 

occurs, but no supportable estimates exist except speculation that the degree of 

duplication is less than 50 percent, but that figure appears based on the personal 

experience of Congressional witnesses and not on statistical or budgetary studies.  No 

lower bound is provided because none was found in the literature review (House of 

Representatives, 2004). The most detailed analysis of the costs to implement the NSDI 

was conducted in 1998 and, projected to 2011 dollars, ran between $6.9 and $20.7 billion 

per year or $1,650 per square mile (lower bound) (Rhind, 2000).  Rhind's 1998 figures 

were $5 billion, $15 billion, and $1,200 (based on the lower bound) per square mile 

(lower bound), using 2011 dollars as converted  using the Bureau of Labor Statistics 

inflation calculator (2012).  

Difficulties in estimating costs incurred due to limited sharing are not limited to 

the federal level.  In a 2001 survey of geographic information leadership and coordination 

activities within all 50 states, Warnecke, Decker, Pelch, and Gilligan (2003) raised 

concerns about weak intergovernmental relationships, political instability at the state and 

local level, and budgetary instability at the state and local level. While conducting a 

comprehensive, multi-year, global, study,  Crompvoets and Bregt (2007) noted troubling 

trends with national-level spatial data clearinghouses in that measures of use, content, and 

management attention declined over time and many clearinghouses were assessed as 

having low suitability.  More recently, Nedović-Budić, Budhathoki, and Cavrić (2009) 

surveyed 113 metropolitan planning organizations (MPO) across the United States and 
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felt that the regional GIS capabilities had not yet achieved what was technically possible 

given that one-third or fewer or the MPOs had created, assembled, and consistently 

updated regional data sets.  Formal interorganizational agreements and procedures were 

also underdeveloped.  These studies, combined with the efforts of Lachman, Wong, 

Knopman, and Gavin; Omran; and Wehn de Montalvo, suggest that this concern is not 

limited to the United States.  Detailed summaries of selected works can be found in 

Chapter 2.   

The same reports, hearings, studies, and research that struggle to estimate 

expenditures on geospatial data and systems, reveal significant gaps in the understanding 

of what makes geospatial information sharing initiatives succeed or fail.  They paint the 

picture of a multi-faceted, inherently interdisciplinary problem being tackled by theorists 

and practitioners.  Sharing arrangements involve both intra-organizational and inter-

organizational dynamics; and call for cooperation among equals (horizontal integration), 

between superiors and subordinates (vertical integration), and among individuals and 

organizations with no or only limited ties or trust (Harvey, 2000). 

The emphasis on rules, standards, structure, and technology is notable within 

many of the more practical works on information sharing.  Unfortunately, it appears to 

come at the expense of discussions about the 'softer' aspects of the problems such as 

culture and communications.  A historical snapshot from Europe's SDI initiative, 

Infrastructure for Spatial Information in Europe (INSPIRE), exemplifies the difficulties 

of the focus on the 'hard' or tangible parts of the problem.   Following an extended impact 

statement and cost-benefit analysis, the revised INSPIRE proposal was debated by the 
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European Council and European Parliament for three-years.  Determining data 

specifications for one portion, Annex I , of the requirement, involved over 7,500 

comments and 350 meetings over two years.  The extent of the full challenge becomes 

apparent when one realizes that Annex I includes only 9 of the 34 data themes, and runs 

960 pages (INSPIRE, n.d.). INSPIRE data themes, for example, closely parallel layers 

within a GIS and include coordinate reference systems, geographical names, 

administrative units, transportation networks, and hydrography.  INSPIRE Annex I 

approximates the framework layers mentioned in the U.S.'s NSDI (Craglia, 2010).

Chapter Conclusion and Preview of Remaining Chapters

Chapter 1 introduced essential terms, key assumptions, critical challenges, and the 

research question.  The goals of and justification for the proposed research were stated. 

Selected background material was presented that placed geospatial information in the 

appropriate technical, social, and organizational context, and examined the complex 

nature of geospatial information.      

In Chapter 2, I present the lessons from an interdisciplinary literature review. 

Works from intergroup relations, game theory, GIS, history, public policy, public 

administration, and business leadership create a framework for understanding 

collaboration.  More importantly, collaboration concepts, strategies, and tools warranting 

further analysis are identified and highlighted.  The general framework and highlighted 

collaboration strategies are then converted into a temporal-functional model of geospatial 

information sharing that launches Chapter 3, where I frame the appropriate analytical 
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approaches for the model, justifies the use of the case study method, and illustrates the 

process for selecting the case studies.  The findings of the four case studies are presented 

in Chapter 4 (Indiana), Chapter 5 (Montana), Chapter 6 (New York), and Chapter 7 

(North Carolina).  

Chapter 8 presents the results of the cross-case study comparison, illustrates the 

key case-study findings and ties the results back to the 24 concepts, strategies, and tools 

used to create the temporal-function collaboration model introduced Chapter 2.  In 

Chapter 9, the results from the individual case studies and the comparison are then used 

to reassess and modify the temporal-functional collaboration model and create a more 

practical contextual-organizational collaboration model constructed from 23 concepts, 

strategies, and tools.  The original research questions are reintroduced to determine the 

dissertation's effectiveness in answering them.  Chapter 10 presents the implications of 

the modified model for theory and practice, describes applications for the model, 

identifies related topics in need of further research, and completes the dissertation.
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Chapter 2: Building the Temporal-Functional 
Collaboration Model: Literature Review

As previously unknown longitudes were verified by means of Galileo's 

technique and Huyghen's invention, the relevant places were marked 

according to their coordinates.  When he visited the work in progress, 

Louis XIV could stamp on the world and pinpoint places with toecap 

accuracy.

(Felipe Fernández-Armesto in Pathfinders: A Global History of  

Exploration, 281, discussing Cassini's work on the creation of an accurate 

world map for France's Académie Royal de Sciences in the 1600s)

The Intellectual Landscape

The initial literature survey revealed a broad intellectual landscape with poorly 

demarcated borders, so an exploratory, interdisciplinary approach was chosen to integrate 

the numerous disciplines.  It was exploratory because leads were developed and followed. 

It was interdisciplinary because the literature came from many fields: history, GIS, public 

policy and administration, intergroup relations, game theory, organizational theory, and 

business leadership.  Such a composite approach requires striking a balance between 

breadth and depth and carries abundant opportunities for discovery and distraction.  This 

author's study was no exception and was punctuated with satisfying “Ah-Ha” moments 

along with nagging concerns about investing too much effort in the pursuit of minute 
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gains.  Figure 2.1 was designed by the author and presents the literature review as a 

concept map to best illustrate how different disciplines relate to the broader topic of 

geospatial information sharing and to highlight the importance of  the individual or 

combined disciplines.  1: The Literature Landscape

Figure 2.1: The Literature Landscape

Items reviewed for recurrent themes related to geospatial information sharing 

included academic journals, trade journals, magazines, books, reports, statutes, policy 

documents, technical documents, and Internet sites.  The literature specific to geospatial 

information sharing usually focused more on explaining why it matters than probing the 
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more difficult question of how to accomplish it.  The studies, exceptions to be noted later, 

that investigated how to promote sharing often were outdated (Onsrud & Rushton, 1995), 

looked to a single discipline for a solution, lacked focus (Lachman et al, 2002), required 

greater rigor, or presented concepts in need of validation.  Theory and practice often 

inhabited separate planes with pieces running from the mildly esoteric (Obermeyer & 

Pinto, 1994; Campbell & Masser, 1995) to the truly practical (Thomas & Humenik-

Sappington, 2009; National Research Council, 1994).

The review will be presented in stages working from broad concepts down 

towards the identification of specific collaboration concepts, strategies and tools.  After 

identifying the concepts, strategies, and tools, they will then be grouped and used to build 

the collaboration model. The sub-sections of the literature review are derived from the 

concept map.  Tables and graphics will be used to illustrate and summarize the sub-

sections.

Lessons from History

My foray into the history of maps, cartography, and exploration—while not 

directly used to craft the analytical model—furnished perspective and instilled humility 

by demonstrating many previous cartographic challenges solved by clarity of thought or 

force of will.  Ptolemy depended upon travelers' observations for many of the 8,000 place 

names listed in his Geographia, the predecessor of all gazetteers (Thrower, 2007).  U.S. 

Navy Commander Matthew Fontaine Maury, the first superintendent of the U.S. Naval 

Observatory (1842-1861), supplied masters of naval and commercial vessels specific 

forms for submitting trip reports and used the resulting data to recommended courses that 
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“led to savings of days and even weeks on long voyages” (Thrower, 2007, p. 144).  

Our current understanding of earth and our relationship to it has taken millennia, 

and history demonstrates the value of precision and patience.  Despite modern 

technology, mapping remains a labor intensive and occasionally tedious task.  Detailed 

terrain analysis of one 15-minute by 15-minute cell—an area of approximately 300 

square miles at the equator—from scratch requires approximately 1,000 person-hours 

(Edwards, 1987).   Given such personnel intensive demands, it is not surprising that the 

USGS required over 100 years (1882 to 1990) to complete once over 1:24,000 scale 

topographic coverage of the three million square miles that constitutes the continental 

United States (USGS Circular 1050, n.d.; DeMulder, 2009).

History provides examples of cooperative mapping efforts that succeeded as well 

as those that failed.  Aircraft pilots access worldwide chart coverage thanks to the 

International Civil Aviation Organizations' World Aeronautical Chart (WAC) program. 

However, a very similar program, the International Map of the World (IMW) initiative--

despite a significant head start on the WAC program--was terminated, unfinished, by the 

United Nations in 1987 (Groot & McLaughlin, 2000; Thrower, 2007).  Given similar 

goals of worldwide, 1:1,000,000 scale coverage, the level of effort between the WAC and 

IMW programs was likely equivalent.  Did management, world events, or economic 

drivers account for the different outcomes?  Two related initiatives were launched in the 

1990s. In 1994, Japan took the lead and launched the International Steering Committee 

for Global Mapping (ISCGM) in response to the call for global environmental data issued 

under the United Nations Conference on Environment and Development's (UNCED's) 
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Agenda 21.  The ISCGM's goal was the production of a Global Map with elevation, land 

use, drainage, transportation, and administrative boundaries at an approximately 

1:1,000,000 scale, and the first version was completed in late 2000 (ISCGM web site, 

2005, n.d.; Warita and Nonomura, 1997).  In 1998, Vice President Gore spoke of a Digital 

Globe that linked a digital, desktop globe to databases across the world via the Internet 

(ISDE web site, 2007).   With the advent of Google Earth, the enabling organization 

stood up to promote the vision of a Digital Globe, The International Society for Digital 

Earth (ISDE), remains active but functions more as a academic/professional organization 

than a program manager (ISDE web site, 2007). Table 2.1 presents the most relevant 

findings from a review of historical studies.  
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Table 2.1: Summary of Lessons from History

Author/(Year) Key Point(s) and Comment(s)

U.S. Congress
(1785)

The Land Ordinance of 1785, commonly called the “Northwest Territories Act,” 
established the practice of and organization for structured, public land surveys.  The 
effects of the act can still be seen in the layout of the roads and counties as well as 
the organization of governments across the mid-west.      

Harley & Woodward 
(1987, 1992, 1994)
Woodward & Lewis 
(1998)
Woodward (2007)

An encyclopedic, multi-volume study of the history of cartography with three of the 
six planned volumes completed as of early 2012.

Wood
(1992)

Wood, although he doesn't explicitly use the term, was one of the first authors who 
looked at maps and cartography through the lens of social construction.  Support for 
his broader contention is provided by numerous short examples, including a study 
of the similarities between how a child's graphic representation of a hill matures and 
how the cartographic depiction of hills also matures over time. 

Fernández-Armesto
(2006)

This sweeping historical review focuses on exploration, but acknowledges the tight 
coupling between exploration and cartography.  It provided a dose of reality through 
examples of related cartographic challenges that were encountered, and sometimes 
addressed, in the past.   It provided a dose of humility by showing the limits of 
technological solutions and the power of creativity.

Johnson
(2006)

This detailed study of London's 1854 cholera epidemic breathes life into one of the 
earliest, and better documented, examples of the use of geographic analysis in 
support of public policy and administration.

Thrower
(2007)

Thrower's cartographic journey starts with Greece and Rome and carries the reader 
into the 20th century.  Many of the examples from mapping's formative years 
implicitly illustrate the  socially-constructed nature of maps, such as maps from the 
Middle Ages that acknowledged the predominate Christian views by placing 
Jerusalem at the center.  This was one of the few works on the history of 
cartography that does not run out of steam when it reaches the era of modern 
cartography with its planes, photographs, and computers.  

Geographic Information and Public Policy and Administration 
Literature

Geospatial information supports public policy and administration in a variety of 

ways—especially when the location of people, places, and things matters.  A line of 

business study done for the United States Federal Enterprise Architecture indicated that 

for 74 percent of the business lines providing “Services for Citizens” had a primary 

geospatial component (Federal Chief Information Officer Council, 2006).  Cadastral, or 
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property, mapping supports the assessment and collection of property taxes. Geospatial 

analysis can help determine the allocation of school buses, polling places, fire stations, 

police protection, sewage treatment plants, landfills, and hospitals.  It can tease out trends 

in the spatial component of mankind's activities—both good and bad.  It can track 

epidemics, emergency vehicles, or packages; identify critical facilities in need of 

protection; simulate man-made or natural disasters; craft micro-targeted political or 

public information campaigns; and analyze micro-climates or discrete ecosystems.  For 

example, in early 2007 the City of Milwaukee's Forestry Division began using GIS to 

provide early warning of emerald ash borer infestation--an important problem given the 

swiftness with which the pest had already devastated Michigan's ash forest (San Souci, 

Hanou, & Puchalski, 2009).

Dr. John Snow's exquisite dot map of London's 1854 cholera epidemic remains 

one of the better known examples of the relevance of 'place' and the relationship between 

mapping and public policy.  The causal relationship between the removal of the Broad 

Street pump's handle and the end of the epidemic can be debated; however, the continued 

relevance of the map is beyond debate, as it remains a staple in introductory cartography 

and epidemiology courses.   Snow's approach was creative, analytically sound, grounded 

in the day-to-day life—and death—of the neighborhood, and instrumental in determining 

that cholera was a water-borne disease   (Johnson, 2006; Tufte, 1997).

The interdisciplinary nature of the topic potentially explains why the relationship 

between GIS and public policy appears unappreciated and under represented in the 

academic literature.  Relevant articles were found in geography, public policy, public 
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administration, and even civil engineering journals.  In most cases, articles addressed 

only a small piece of the topic.  

The tendency for the GIS literature to be dominated by technical matters may also 

explain why the limited integration of the academic fields leaves a void.  My observation 

is consistent with Obermeyer and Pinto's position that technical discussions prevail 

during the early years of an emerging technology as researchers address known problems 

and probe the technology's limits, but no good justification was uncovered explaining 

why the technical view still dominates (Obermeyer & Pinto, 1994).

The bulk of the writing within the broad field of GIS and public policy and 

administration is best characterized as “how to” guidance for GIS and government 

professionals and practitioners rather than rigorous academic studies.  Authors either 

looked at how governments used GIS or why they implemented it, with the six works 

summarized below warranting mention because of the usefulness of their insight or the 

scope of their examples.   A more detailed summary of these works is contained in Table 

2.2.  

The diverse ways in which governments have employed GIS may be summarized 

as inventory, service delivery, policy analysis/making, and public communication.  The 

reasons for governments adopting GIS are typically efficiency and effectiveness, equity 

and fairness, and improved decision-making. Babinski (2009) concisely summarized 

efficiency gains and improved decisions from a practitioner's perspective and Campbell 

and Masser (1995) provided a sound and detailed organizational analysis of the why and 

how behind GIS implementation in British agencies and found that, in 1993, 61 percent 
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of agencies surveyed selected “improved information processing” as a benefit and just 

under 21 percent chose “better quality decision” to describe the benefits of GIS.  Works 

by Rhind (1997), O'Looney (2000),  Bresnahan (2009), and Thomas and Humenik-

Sappington (2009) all cataloged government GIS use by function, organization, or 

application.  

The influence of external requirements on GIS adoption is only tangentially 

addressed in the literature, even though failure to meet certain requirements could result 

in legal action, fines, lower bond ratings, or higher insurance rates (Thomas & Humenik-

Sappington; Bresnahan).  Many of these external requirements appear amenable to GIS 

analysis. The National Fire Protection Association has a fire response guideline of four 

minutes travel time for the first unit 90 percent of the time.  The Clean Water Act (CWA) 

requires all states to submit assessments on the quality of their navigable waterways to 

the Environmental Protection Agency (EPA) biennially. The CWA also requires permits 

for point source discharge and considers storm water runoff into a navigable waterway as 

a point source.  The Governmental Accounting Standards Board requires governments to 

not only inventory their infrastructure, but also to budget and plan for long-term 

maintenance. (Governmental Accounting Standards Board Statement 34, 1999; 

Bresnahan, 2005).  Jurisdictions that fail to meet this requirement could be hit with lower 

bond ratings. Finally, the Insurance Services Office's ratings for fire suppression, code 

enforcement, and flood mitigation (Community Rating System) are used by the insurance 

industry and supports the National Flood Insurance Program. (Insurance Services Office, 

2007)
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Not frequently discussed in the academic literature is the fundamentally important 

role GIS plays in highway construction.  In order to move forward on a project utilizing 

federal highway dollars, states are required to submit detailed and demanding 

environmental impact studies (EIS), and GIS has become an essential part of this process. 

The selection of highway corridors needs to account for environmental concerns, is 

required by the National Environmental Policy Act of 1969 (NEPA), and must be done 

consistent with the historical preservation requirements of the National Historic 

Preservation Act (42 U.S.C. §4321, 1970; 16 U.S.C. 470 f, 1996; FHWA, 2005). 

In 2005, the U.S. Department of Transportation's Federal Highway Administration 

(FWHA) published a case study of innovative GIS use to support and streamline 

environmental assessments for highway construction in eight states.  The catalysts for 

GIS implementation were identified in each of the studies and included: support large 

projects requiring the collection, organization, and management of large quantities of 

spatial data (Indiana, Arkansas, and Texas); develop specific spatial databases (Ohio, 

Minnesota, Washington); or to support a larger re-engineering of the environmental 

review process (Florida).  The report presented the essential lessons learned as: 

• Look beyond initial costs;

• Start small and build as you go;

• Collaborate and build partnerships;

• Develop applications tailored to local needs; and

• Focus on evaluations measures before you start (FHWA, 2005).
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Table 2.2: Summary of the Literature on Geographic Information, and 
Public Policy, and Public Administration

Author(s)/
(Year)

Type of work Key Point(s) and Commentary

Campbell & 
Masser
(1995)

Academic
Case Study
Survey

Campbell and Masser provided a sound and detailed organizational 
analysis of GIS implementation across different British government 
entities.  Case studies were used to test a theoretical comparison of 
technological determinism, managerial rationalism, and social 
interaction.   

A key survey finding revealed that 61.4 percent of those surveyed 
selected “improved information processing” and 20.8 percent chose 
“better quality decisions” when asked about the benefits of GIS 
implementation.  (78-79)

Key points:

Technical success did not equate to organizational acceptance.

Users viewed GIS in relation to how it could support a particular 
government application such as property management or bus routing 
and not as a stand-alone technology.

Users' social and political perspective impacted whether they viewed 
GIS as an opportunity or a threat.

Rhind
(1997)

Academic
Practitioner
Compilation

Rhind presented the results of an Ordnance Survey survey of 168 
organizations in the United Kingdom that looked into their use of 
specific map products.  The survey found that the 
fiscal/administration, land ownership, protection, and economic 
functions of the organizations were the most dependent on detailed 
geographic information.

O'Looney
(2000)

Practitioner
Guidance

O'Looney matrixed GIS use by governments by key values (equity, 
efficiency), function (human services, emergency management), and 
application (inventory, policy analysis, and management/policy-
making). 

Bresnahan
(2004)

Practitioner
Guidance

Bresnahan identified local government challenges amenable to and 
appropriate for GIS analysis as service delivery; governance and 
public policy; and public involvement and community engagement. 
Bresnahan also raises the role of external requirements encouraging 
GIS implementation in his mention of the stricter Governmental 
Accounting Standards Board (GASB) requirements for 
infrastructure management.

Babinski
(2009)

Practitioner
Guidance
Advocacy

Babinski concisely summarized the efficiency gains and improved 
decisions from the perspective of an advocate/practitioner.     
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Author(s)/
(Year)

Type of work Key Point(s) and Commentary

Thomas 
&
Humenik-
Sappington
(2009)

Practitioner
Guidance
Mini Case Study

Thomas and Humenik-Sappington complied a number of mini-case 
studies showing the variety of ways governments employed GIS. 
The works appears to focus improving the exchange of ideas and 
approaches to GIS within the GIS, public administration, and public 
policy fields.  It lends support to claims that GIS implementation 
increases efficiency and improves decisions as efficiency gains 
and/or improved decisions were explicitly acknowledged in 26 of 
27 examples.

U.S. Dept of 
Trans, FHWA
(2005)

Practitioner
Case Study

The study looked at eight cases in which states introduced GIS into 
their highway planning process.  The brief studies looked into why 
and how each state introduced GIS into their highway planning and 
distilled the key lessons down to the five listed above. 

Geospatial Information Sharing Literature

The literature on geospatial information sharing will be tackled in three parts.  The 

first part centers on works dedicated to geospatial information sharing or spatial data 

infrastructures (SDIs).  The second part identifies contributions from works in closely 

related fields such as GIS implementation or information sharing.  The third part presents 

ideas from studies outside the field of geospatial information sharing, but that seem 

worthy of consideration or that reinforced the findings of others.

Primary Literature Review:  Key Research on Geospatial Information Sharing
The 14 works highlighted from the geospatial information sharing literature were 

arrayed on a scale running from the most analytical and academic to the most descriptive 

and practical as shown in Figure 2.2, designed by the author. 
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Figure 2.2: Author's Scaling of the Key Geospatial Information Sharing Literature

Nedović-Budić and Pinto's 1999 article warrants first mention because the initial 

collaboration model I propose in this dissertation was developed from their four-part 

functional model.  Their model resulted from the application of a broad base of literature 

to Kevany's (1995) extensive cataloging of factors viewed as impacting GIS data-sharing 

and is reproduced in Figure 2.3.  The  model takes organization and interorganizational 

environments, motivation, and sharing mechanisms into account and represents a 

functional view of sharing.  
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Figure 2.3: Nedović-Budić and Pinto's Conceptual Framework for 
Interorganizational GIS Activities (1999)

Omran's (2007) dissertation, “Spatial Data Sharing: From Theory to Practice.” 

built and tested a model of individual tendencies towards spatial data sharing (SDS) 

behaviors. Omran's model uses Ajzen's theory of planned behavior (TPB) to explain 

individual behavior, culture theory to describe organizational behavior, and Hofstede's 

cultural dimensions to tie  the individual to the organization. A statistical analysis of 

surveys was undertaken in order to extract information about sharing behaviors in Egypt 

and The Netherlands.  Omran concluded  “trust, autonomy, uncertainty, and rules prove to 

be the universal drivers of SDS behavior.” (118).  Of the four drivers, “uncertainty” is the 
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least well described since Omran uses the same term within two separate areas of 

analysis.  Because “uncertainty” supports two different areas of analysis in the study, it is 

not entirely clear whether “uncertainty” means an environment that erodes trust and 

undermines sharing or it means a response to “uncertainty” over resources and 

encourages organizations to look for sharing opportunities.  Based upon Omran's 

description of the specific hypotheses he offers, the second interpretation appears correct. 

Omran also arranged a series of interventions involving first-line supervisors 

within the Egyptian Survey Authority to test whether or not sharing behaviors could be 

encouraged by increasing the individual's understanding of SDS and found they could. 

“When new attitudes (beliefs or values) about SDS are added to individual mind, the 

behavior has not simply changed.  There exists for the individual a new attitude.” 

(Omran, 106).  

Omran's work stands out for bridging theory and practice and for providing a 

structured literature review. Omran provides an intricate model to describe complex 

interactions.  The greatest weakness of the research is that the need for quantitative data 

means that, in the end, organizational behavior is attributed to individual attitudes--an 

approach that appears to be debatable.  

Wehn de Montalvo's (2003) study Mapping the Determinants of Spatial Data  

Sharing, used qualitative and quantitative approaches to identify, model, and assess a 

number of potential determinants of organizations' willingness share spatial data.  Ajzen's 

theory of planned behavior (TPB) provided the theoretical support to the basic model. 

TPB argues that a persons attitude towards a behavior and perception of how others view 
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the behavior motivates them to engage or not engage in the behavior.  Wehn de 

Montalvo's tied individual attitude, social pressure, and perceived control to a person's 

willingness to share spatial data.  Interviews of GIS professionals in South Africa were 

used to extend the model and turn the TPB concepts into tangible activities and concepts 

suitable for survey questions for the quantitative portion of the work.  

Wehn de Montalvo found that only a quarter of organizations in South Africa 

showed a willingness to share, which was consistent with her introductory comment that 

those outside the GIS community often commented “of course nobody wants to share.” 

(Wehn de Montalvo, 2003, x).  Furthermore, the findings from a survey of actual sharing 

practices showed most geospatial sharing initiatives to be project-specific or one-off 

efforts as opposed to enduring programs.  

Wehn de Montalvo's regression analysis of the three main elements of the TPB 

model (attitude, social pressure, and perceived control) indicated social pressure, or how 

others viewed spatial data sharing, and attitude contribute—in a statistically significant 

way—to the willingness to share spatial data, with social pressure being nearly twice as 

important as attitude.  Further analysis of each of the main elements was used to pinpoint 

eight specific contributors among the concepts and activities measured.  Following 

additional sorting of the survey data, three actionable items were highlighted for their 

potential effectiveness in increasing the willingness to share spatial data.  First, a stronger 

and more consistent sharing message needs to emanate from the GIS community and the 

organizations involved in order to increase social pressure.  Second, organizations should 

demonstrate how geospatial data sharing improves social outcomes and knowledge 
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creation to improve attitudes.  Finally, instead of ignoring concerns, organizations need to 

increase an individual's feeling of control by diminishing concerns and perceived threats 

(Wehn de Montalvo, 2003).

Harvey (2000, 2003) surveyed GIS professionals within numerous local 

governments in Kentucky to better understand their perspectives on the National Spatial 

Data Infrastructure (NSDI), and assess their current involvement in data sharing and 

coordinating bodies.  Follow-up interviews of selected officials were used to further 

probe issues raised from the survey.  A key finding was the importance of trust and 

trusted relationships at the local level.

Lachman et al. (2002) prepared a report for RAND titled RAND: Documented 

Briefing: Lessons for the Global Spatial Data Infrastructure: International Case Study  

Analysis.  The group studied 10 established global or regional organizations with 

characteristics similar to the envisioned GSDI.  While the organizations studied used 

geospatial information, their primary missions fell outside the geospatial field.  The group 

also looked at four regional SDI programs that, taken together, encompass the globe.  As 

this report was presented as a findings-only briefing, I could not fully assess its analytic 

rigor and, as a result, used it as an idea generator rather than a confirmatory piece.  

Warnecke et al. (2003), cataloged and summarized the nature and stability of GIS 

leadership and coordination efforts within state governments and looked for trends.  This 

study used a consistent approach and provided a good point-of-reference for between 

state comparisons.  The study noted with concern that the intergovernmental relationships 

necessary to realize the NSDI vision may not be as well institutionalized as generally 
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desired or perceived.   Several states reported limited relationships with their localities 

and others had limited contact with federal agencies. Those running state and local 

geospatial programs dealt with rapidly changing political environments and unstable 

budgetary environments.  While the study explicitly looked into communications up and 

down (vertical integration) the bureaucratic chain of command, the degree of 

communication among neighboring states (horizontal integration) or among equivalent 

subordinate jurisdictions within a state was not considered. 

Warnecke's work exists as part of a broader, multi-year, effort by the National 

States Geographic Information Council (NSGIC) to measure progress in state-level 

coordination efforts.  From 1992-2003 states voluntarily submitted written reports. 

Warnecke's 2003 report was one of the first identified attempts to organize the state 

reports around specific coordination measures.   Table 2.3 details the information 

collected as part of the NSGIC state summaries from 2003 to 2005.
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Table 2.3: National States Geographic Information Council (NSGIC) State 
Summary Measures

Describe state's top three geospatial accomplishment
Describe state's top three geospatial goals

Describe states three most significant geospatial challenges
Describe significant cooperative efforts with Federal, State or Local partners

Describe significant data development, innovative applications, cost saving measures, 
contracts, etc.

GIS mission statement—if any
GIS statutory authority—if any

GIS Coordinator 
GIS Coordinating Body

GIS Personnel Classifications
GIS Data Distribution Policy 

GIS Data Standards
GIS Budget (including grants, etc.)

Other policies, publications, requests for proposals, etc.
(sources: NSGIC State Summaries, 2004;NSGIC GMA Briefing, 2010)

This summary approach was used until 2005, when NSGIC began transitioning to online 

surveys.  The online survey focused more on product lines, but also included a set of 

success measures and coordination criteria as shown in Table 2.4.   In 2011, NSGIC 

adopted a more detailed and rigorous Geospatial Maturity Assessment (GMA), an 83-

item (many with multiple sub-entries) online survey.    
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Table 2.4: National States Geographic Information Council (NSGIC) State Success 
Measures and Coordination Criteria

Success Measures Coordination Criteria
Geospatial data available in a form usable 
to the public, private sector, and 
government.

Full-time paid coordinator position is 
designated and has necessary authority to 
impact state's business and strategic plans

Business requirements of all participants 
met through coordination activities.

Clearly defined authority for statewide 
coordination of geospatial information 
technologies and data production.

Efficiencies from coordination activities 
can be demonstrated.

Statewide coordination office has a formal 
relationship with the state Chief 
Information Office 

All levels of government engaged. A champion is aware and involved in the 
coordination process.

Statewide coordinating authority is a first 
point of contact for Federal grants, 
programs, and initiatives.

Responsibilities for developing the NSDI 
and state clearinghouse are assigned

Good coordination and communication 
between neighboring states.

Ability to work and coordinate with local 
governments, academia, and the private 
sector.

Duplication of effort and waste eliminated. Sustainable funding sources exist to meet 
projected needs.
Coordinators can enter in contracts and can 
receive and expend funds.
Federal government works through the 
statewide coordinating authority.

(Source: Saligoe-Simmel , 2004)

Nedović-Budić, Knapp, Budhathoki, and Cavrić (2009) surveyed 113 

metropolitan planning organizations (MPOs) across the United States and felt that the 

regional GIS capabilities had not yet achieved what was technically possible given that 

one-third or fewer or the MPOs had created, assembled, and consistently updated 

regional data sets.  Formal interorganizational agreements and procedures were also 
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underdeveloped.  I believe that demanding criteria used as far as number and types of 

data sets queried for and the level of technical integration expected accounted for the 

apparently disappointing results.   

Onsrud (2007) edited a compilation of 17 topic-specific articles. His work was 

valued for its currency and academic tone, but it did not escape one of the noted trends in 

the literature—the separation of theory and practice.  Theories were presented, but not 

tested, and the analysis of issues and ongoing initiatives were based on practice not 

theory.    This effort built from a 1995 compilation edited by Onsrud and Rushton, 

Sharing Geographic Information, that contained 27 separate articles and was one of the 

earlier compilations on the topic.  The Onsrud and Rushton book grew out of the National 

Center for Geographic Information and Analysis's (NCGIA's) Initiative 9 on Institutions 

Sharing Geographic Information that ran from 1992 to 1995.  The 2003 compilation by 

Williamson, Rajabifard, and Feeney specifically focused on the development of spatial 

data infrustructures (SDIs) while Rhind (1997) collated a 21-chapter review of the role of 

the National Mapping Organizations (NMOs) in developing data-sharing frameworks. 

The majority of articles in these four works were descriptive rather than analytical or 

supported a particular approach to collaboration. Specific ideas or issues raised in the 

individual articles will be included in the summary tables for the  appropriate sub-section 

of the literature review.

In a piece that falls between the academic works just discussed and the more 

descriptive works to follow, Craig rethinks his 1995 opinion that the greatest barriers to 

geospatial information sharing are institutional and focused on the impact of key 
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individuals in developing Minnesota's successful SDI.  While he does not explicitly use 

the term “champions,” he alludes to the notion by referring to these key individuals as 

“the White Knights of Spatial Data Infrastructure” in developing Minnesota's successful 

SDI (Craig, 2005, p. 5).  The common themes he distills from these personal success 

stories are the role of idealism, enlightened self-interest, a professional culture that 

engenders participation, cooperation, and trust play in motivating individuals to extend 

themselves professionally.  On the practical front he notes the need to document the 

benefits of sharing.

Descriptive works contributed ideas, but more frequently reinforced the findings 

of others. In 1994, the National Research Council's Mapping Sciences Committee 

released a report titled Promoting the National Spatial Data Infrastructure Through 

Partnerships  that stressed the importance of partnerships.  In 2003 and 2004, the U.S. 

House of Representative, Subcommittee on Technology, Information Policy, 

Intergovernmental Relations and the Census, held a series of hearings to assess the state 

of the nation's mapping infrastructure.  They found mixed results, even titling the 2004 

hearing report Geospatial Information: Are We Headed in the Right Direction, or are we  

lost? The hearing focused on the level of progress, or lack of progress, in obtaining 

efficiency gains through the increased sharing of geospatial information not only within 

the Federal government but among federal, state, and local entities.  The fact that, despite 

the updating of Circular A-16 in the early 1990s, the Federal government can neither 

determine roughly how much is being spent to obtain spatial data nor how much 

duplication takes places in 2004 did not speak well for progress.  However, many 
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suggestions to improve the process could be found in the witness testimony.  Finally, 

Chan and Whitworth (2003); Artigas, Elefante, and Marti (2009), and Fleming (2005a) 

contributed ideas or reinforced the findings of Omran, Wehn de Montalvo, and Harvey as 

part of their descriptive works.  

I extracted concepts, strategies, and tools from the geospatial sharing literature in 

order to better categorize ideas and to establish a foundation for the collaboration model. 

Concepts were the most abstract, tools the most concrete, and strategies  linked the 

concepts to the tools.  Intangibles such as trust, vision, stability, and a supportive culture 

were identified as key factors increasing the willingness of individuals and organizations 

to share data. Supportive strategies included the establishment of an effective 

communications program to increase awareness and demonstrate the value of sharing 

programs, the development of the appropriate organizational structures and processes, 

and the creation of a strategic plan.  Tools referenced included partnership agreements, 

standards, rules, financial and non-financial incentives, the establishment of a dedicated 

SDI coordinator, the need for a 'champion' or advocate, and the creation of a 

clearinghouse.  A summary table, Table 2.5, provides an overview and comparison of the 

studies on geospatial information sharing.
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Table 2.5:  Key Research on Geospatial Information Sharing

Author(s)/(Year) Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

Nedović-Budić & 
Pinto
(1999)

Build a conceptual framework 
for understanding 
interorganizational GIS 
activities

Literature review Theoretical N/A Present a four-part conceptual model for interorganizational GIS activities 
that employed context, motivation, coordination mechanisms, and outcomes. 

Comment:  This model takes a functional perspective.  The proposed 
collaboration model builds off of and modifies the Nedovic-Budic/Pinto 
model.  

Omran
(2007)

Determine factors affecting 
individual spatial data sharing 
behaviors and determine 
whether individual behaviors 
can be changed.

Survey Mixed Method The Netherlands, 
Egypt

The first part of the research focused on the willingness of individuals to 
engage in behaviors consistent with spatial data sharing (SDS).  Such 
behavior was driven by.  

1) rules—provide legitimacy for individual actions, establish boundaries for 
action, and supply guidance for dealing with change which create a positive 
SDS environment.  
2) trust—directly influences an individual's attitude towards sharing and 
indirectly influences their perception of control both of which create a 
positive SDS environment.
3) autonomy—SDS erodes organizational autonomy by its very nature. 
Strong organizational autonomy negatively influences SDS behavior.
4) resource uncertainty—encourages SDS behavior if organizations see 
sharing as a way to overcome scarcity.

The second part of the research  focused on determining whether or not SDS 
behaviors could be changed and found communication could change 
behavior.  
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Author(s)/(Year) Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

Wehn de 
Montalvo
(2003)

Study organizational 
willingness to share spatial 
data

Interviews then 
survey

Mixed Method South Africa While a strong willingness to share spatial data was not the norm within the 
organizations surveyed, neither was an outright refusal to share.  A survey 
found 24.1 percent of organizations very or extremely willing to share, 11.6 
percent unwilling to share, and most (61.6 percent) undecided.  

Most of the sharing efforts uncovered during the interview and survey 
process represented one-time initiatives.

Research indicated the willingness to share could be increased through a 
strong and consistent message emanating  from the GIS community and 
organization. Effective communications programs highlighted opportunities 
and addressed concerns.

Harvey
(2000,
2003)

Understand the  sharing 
environment from a local 
(city and county) GIS 
officials' perspective

Survey then interviews Mixed Method Kentucky, United 
States

The importance of trust to sharing relationships was raised consistently by 
local GIS officials.   Harvey viewed trust as an “indicator of people's 
willingness to place faith in relationships and institutions in which they have 
limited influence.” (29)   

Harvey's focus on local jurisdictions, helped highlight the importance of trust 
because that is where the “day to day activities are much closer to the whims 
and directives of local politics.” (35)

Lachman, Wong, 
Knopman, & 
Gavin 
(2002)

Uncover applicable practices 
for the Global Spatial Data 
Infrastructure (GSDI)

Case study Qualitative Various 
international and 
regional 
organizations

Successful organizations:
--balanced formality and flexibility
--used regional approaches
--customized membership development
     --promoted and provided technical assistance
     --conducted special outreach for developing countries
--found and encouraged champions
--leveraged resources and developed creative sources of funds
--developed diverse rationales for participation

Comment: The report represented a stripped down summary making it 
impossible to assess its rigor.  However, the selection of organizations 
loosely related to or structured like the GSDI suggested it could 
appropriately be used to generate ideas.
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Author(s)/(Year) Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

Warnecke, 
Decker, Pelch, 
Davis, & Gilligan
(2003)

Capture and summarize the 
degree of institutionalization
of state geospatial sharing 
initiatives

Questionnaire Qualitative United States Documented a variety of approaches across the states which made it difficult 
to identify 'success' factors.  However, the work uncovered consistent 
challenges to collaboration posed by political and budgetary instability. 
Furthermore, it  highlighted the fragile nature of intergovernmental ties with 
several states reporting limited contact with the appropriate local or  federal 
agencies suggesting a lack of vertical integration.

Comment:  The study heavily looked into vertical, but not horizontal 
integration.  The research used a consistent approach to analyzing all the 
states, providing a consistent basis for state-to-state comparisons.

Nedović-Budić, 
Knapp, 
Budhathoki, & 
Cavrić (2009) 

Assess the state of GIS data 
integration within major 
urban areas.

Survey Quantitative United States Surveyed 113 metropolitan planning organizations (MPOs) across the United 
States and found that the regional GIS capabilities had not yet achieved what 
was technically possible given that one-third or fewer or the MPOs had 
created, assembled, and consistently updated regional data sets. 

Onsrud
(2007)

Survey of the field Various Compilation Various Most articles fell into one of three categories: a plea for a stronger theoretical 
basis for research, a detailed study of a specific issue, or an extensive 
description of a sharing initiative.

Comment:  Individual articles from the compilation will be treated 
separately.

Onsrud & 
Rushton (1995)

Survey of the field Various Compilation Various The individual chapters usually described or supported a particular approach. 
While dated, it provided leads on many tools and ideas.

Chapters by both Bossler and Goodchild were strongly supportive of the 
need for standards. Sperling discussed concepts, strategies, and tools as part 
of his description of the history of collaboration supporting the U.S. Census 
Bureau's Topologically Integrated Geographic Encoding and Referencing 
(TIGER) database.  Tosta utilizes the growth of GIS use within California 
state agencies to illustrate the negative impacts of political and budgetary 
instability on data sharing and the positive impacts of establishing a 
facilitating organization and a neutral clearinghouse. 
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Author(s)/(Year) Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

Williamson, 
Rajabifard, & 
Feeney
(2003)

N/A Compilation Various Expresses concern that so few jurisdictions started their SDI initiatives with 
even a simple vision since it provides a way forward for detailed objectives 
and implementation strategies.

Expresses concern that the contributions of the academic sector to SDI 
development has been overlooked.

The piece by Thompson, Warnest, and Chipchase not only described the 
development of Australia's SDI but pointed to the importance of having a 
vision and uses the “point and click” vision behind its the State of Victoria's 
spatial information strategy as an example. (149)

Grant and Williamson chapter comments on the relative lack of discussion 
on the importance of developing partnerships with the private sector.

Rhind
(1997)

Describe the role of National 
Mapping Organizations 
(NMOs) in developing a data 
sharing framework.  

N/A Compilation Various Tosta describes the role of the U.S. Geological Survey in supporting the 
National Spatial Data Infrastructure (NSDI) and covers three key 
components of the NSDI:  clearinghouses; standards; and data framework.  

Craig (2005) Learn the roles and 
motivations behind key 
personnel involved in 
standing up an SDI

Individual interviews N/A Minnesota Craig rethinks his previous pieces that focused on institutional barriers to 
sharing and focuses on the role and impact of key individuals.  In this work 
he noted:

1) The importance of “White Knights” (a.k.a. Champions)
2) The need for idealism 
3) The importance of a professional culture that supports 

participation, cooperation, and trust
4) The need to determine and document the benefits of sharing.

National Research 
Council,
Mapping Science 
Committee 
(1994)

Promote the use of 
partnership agreements to 
support NSDI development

United States Recommended common elements for partnership agreements:
1) Shared responsibility that is formally spelled out.
2) Shared commitment—established cost sharing
3) Shared benefits—benefits consistent with organization's mission.
4) Shared control—divided decision-making.
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Author(s)/(Year) Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

United States 
House of 
Representatives
(2004)

Hearing United States Promoted the better use of financial and non-monetary incentives. The need 
for a “carrot and stick” approach was mentioned twice in testimony. (115, 
126)  Financial incentive programs might be modeled after the current USGS 
program or the Federal Highway program.  

Vertical integration and sharing of geospatial information requires that state 
and local governments are able to see that the resulting Federal products are 
relevant to them.   

Office and Management and Budget (OMB) and the General  Accounting 
Office should ensure that when federal money purchases spatial data, data 
and interoperability standards are included.  

OMB should establish a dedicated position for geospatial program.

A national strategy needs to be developed.

The Federal government needs to develop reliable and consistent metrics.  

Chan & 
Whitworth
(2003)

Describe the development of 
selected SDIs

Descriptive Mini Case Study Australia 1) Dedicated SDI coordinators are likely necessary

2) The implied need for financial and information incentives

3)The Greater Geelong case suggested three 'successful' practices that could 
be applicable to other organizations: business process management, project 
management, and standards.

Artigas, Elefante, 
& Marti (2009)

Describe the implementation 
of a regional GIS network

Descriptive Mini Case Study Northern New 
Jersey

1) Financial incentives essential

2) Champions necessary to promote technology transfer

Fleming
(2005a)

Describe external geospatial 
data services offered within a 
local jurisdiction

Descriptive Mini Case Study Washington State Noted the importance of developing a culture that understands and support 
GIS.  

“Hale maintained that if GIS users work together, they can build databases 
that support the entire organization, not just one department or program. 'The 
real value is when all departments share their data,' he said. 'It is such an eye-
opener, because they learn that GIS complements all.' ” (102-103)
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Secondary Literature Review:  Research from GIS implementation and Spatial Data 
Infrastructure Development 

The secondary literature review consists of 10 works deemed relevant from 

research in closely-related fields such as GIS implementation, information sharing, and 

SDI development.   I used them to generate ideas, reinforce the finding of others, or 

catalog reasons behind the success—or failure—of similar initiatives.  Figure 2.3 

represents my rating of the works on the same comparative scale as Figure 2.2 and the 

secondary resources are summarized in Table 2.5. 
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Figure 2.4: Author's Scaling of Research on GIS implementation and Spatial Data 
Infrastructure Development 

Campbell and Masser's 1995 case study of GIS implementation in Britain, GIS 

and Organizations, which was already mentioned in the Public Policy and Administration 

section of this review, rates a second mention because, in additional to looking into why 

governments chose to implement GIS, they used a strong, theoretically-based approach to 

their study of best practices.  They compared three views of technological acceptance: 

technological determinism, managerial rationalism, and social interactionism and found 

GIS implementation to be “a largely social and political process which has to be nurtured 

and cajoled rather than being imposed and controlled.” (pp. 151-152)
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The efforts of Obermeyer and Pinto (1994) and Pinto and Onsrud (1995) are best 

covered together since Pinto and Onsrud tested the six-part information sharing model 

proposed by Obermeyer and Pinto.  Their combined efforts determined six antecedents 

that had significant and positive effects on sharing:  superordinate goals, rules and 

procedures, incentives, accessibility, quality of relationships, and organizational 

generosity.

I determined that the findings from analytical studies on GIS implementation from 

Nedović-Budić and Godschalk (1996); Vonk, Geertman, and Schot (2007); and 

McLaughlin and Groot (2000) also appeared to have relevance to geospatial information 

sharing along with the more descriptive efforts of the GSDI  (2004, 2009); Masser 

(1998); Williamson, Rajabifard, and Feeney (2003); and Gilfoyle and Thorpe (2004).  

Themes, strategies, and tools distilled from the GIS adoption and SDI literature 

echoed those from the primary literature with some changes in wording thrown in. 

Reappearing themes included organization culture and vision.  Additional concepts 

appearing in this literature stream included the importance of commitment, stability, and 

superordinate goals.  Referenced strategies included an implicit call for an effective 

communications plan, an implicit call for organizational change, and an explicit call for a 

strategic plan.  Authors again called for standards, rules, incentives, champions, and 

dedicated coordinators or organizations.  This portion of the literature review is 

summarized in Table 2.6.
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Table 2.6:  Research from GIS implementation and Spatial Data Infrastructure Development 

Author(s)/
(Year)

Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

Campbell & 
Masser
(1995)

Assess best practices 
for GIS 
implementation

Case Study and 
survey

Analytical British 
government 
agencies

In 1993, organizations binned problems hindering GIS 
implementation as 29 percent technical, 27 percent 
organizational, and 26 percent data related.  (78-79)  

Found three necessary and sufficient conditions for GIS 
implementation:

1) The existence of an overall strategy, preferably one that is 
widely shared by staff at all levels rather than a detailed 
document. 

2) The personal commitment of individuals at all levels

3) Organizational stability

Found that a champion could secure utilization of GIS 
technology but only for a small project for a limited period of 
time.

Comments:  
An interesting secondary finding was that the attitude of an 
organization towards change was less important than the 
ability of the organization to incorporate the change on its 
terms.  This allowed organizations wary of technology to 
adopt technologies incrementally.

The idea that implementation and acceptance are social and 
political processes appears consistent with the notion of maps 
and GIS as social constructs.  
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Author(s)/
(Year)

Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

Obermeyer & 
Pinto
(1994)

Overall objective-- a 
theoretical and 
practical guide to 
managing GIS.

Secondary 
objectives--

Describe how the 
various factors play in 
the adoption of GIS 
by public 
organizations.

Describe a six-part 
information sharing 
model

Review of theory and 
existing literature 
dealing with GIS 
implementation and 
information 
technology.

Model 
Building

Firms and 
Agencies The information model developed posited six antecedents to 

information sharing.

1)  The presence of superordinate goals—goals that are 
urgent and compelling for all parties but can not be achieved 
by any one party alone.  It is posited that the presence of 
superordinate goals would have a positive effect on 
information sharing  Most effective when such goals are 
clearly defined.

2) Bureaucratization, Rules, and Procedures—the impact of 
rules and procedures could be positive or negative

3) Incentives—the relationship between benefits to the 
sharing organization and information sharing is expected to 
be positive 

4) Accessibility—the relationship is expected to be positive 

5) Quality of Relationships—positive relationship expected.

6) Resource scarcity—assumed that resource scarcity will 
make organizations more controlling and negatively impact 
information sharing
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Author(s)/
(Year)

Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

Pinto & 
Onsrud
(1995)

Tested Obermeyer and 
Pinto's six-part 
information sharing 
model 

Analytical Found that items 1-5 from the Obermeyer and Pinto model 
had positive and significant effects on sharing.  

Comment:  Despite the use of different terminology, they 
validated item 6 from the Obermeyer and Pinto model.

Nedović-Budić 
& Godschalk
(1996)

Determine the impact 
of selected human 
factors on individual 
acceptance of GIS 
technologies

Analytical Departments 
within one 
North Carolina 
county.

Factors supporting individual acceptance:
1) Tangible personal incentives (raises and advancement) 
2) Intangible personal incentives 
3) Recognition of organizational benefits 
4) Provision of training, political, and financial support, 
openness to change, and readiness to learn new things were 
more important for individuals than prior exposure to GIS.

Vonk, 
Geertman, & 
Schot 
(2007)

Study the relationship 
between formal and 
informal processes in 
the adoption of GIS 
technologies

Analytical A selected 
cross section 
of employees 
12 regional 
planning 
organizations 
in The 
Netherlands

Fourteen “failure factors” were raised in the study, the top 
seven would be considered “soft”, “non-technical”, or 
“informal” 

1) Attitude of management
2) Social organization of users
3) Awareness of potential
4) Organizational support for implementation
5) User-friendliness of system
6) Organizational culture
7) Attitude of employees.

(750)

Research highlighted the role and implied the need for, a 
'champion' and a 'gatekeeper' to act as an interface between 
the internal (organizational) and external environment.  (747)

Comment:  Other works discussing the role of a champion do 
not  differentiate between a champion and a gatekeeper and 
include both roles under the champion's umbrella.
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Author(s)/
(Year)

Objective Research Method Study Type Study 
Location(s)

Key Finding(s) and Comments

McLaughlin & 
Groot
(2000)

Looked into the 
factors behind the 
successful adopting of 
GIS by a Canadian 
province

Analytical New 
Brunswick, 
Canada 

Attributed success to:

1) Strategic vision with high-level political support
2) The designation of a lead agency
3) Focused priorities
4) Use of a business model

GSDI
(2004, 2009)

Advocates for and 
provides a recipe for 
SDI development

N/A Report United States,
Australia,
New Zealand

Promotes the development of a vision detailing a view of the 
future and how an SDI fits into this future.  

Suggests that some form of co-ordination body be established 
or an existing organization be strengthened.  

Uses the Australia and New Zealand Land Information 
Council (ANZLIC) as an example of a program with a clear 
vision.

Masser
(1998)

N/A Descriptive Australia,
New Zealand

Uses ANZLIC as an example of a spatial data sharing 
program with a well-supported vision and clearly expressed 
objectives.

1. Data infrastructure
2. Standards
3. Access
4. Industry development
5. Organizational framework

Gilfoyle & 
Thorpe
(2004)

Suggests that it may take one or two champions, a person 
with the rare combination of political and technical skills, to 
bring GIS into an organization
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Tertiary Literature Review:  Related Ideas from Indirectly-related Fields
Outside disciplines such as intergroup relations, game theory, business 

management, leadership studies, and emergency management were reviewed for relevant 

ideas.   I used them to generate ideas, reinforce the finding of others, or catalog reasons 

behind the success—or failure—of similar initiatives.  The tertiary resources are 

summarized in Table 2.7.  Three of the four works (Sherif, 1962; Axelrod, 1997, 2006; 

Kouzes & Posner) in this section represents the efforts of some of the most notable 

contributors to the literature of intergroup relations, game theory, and leadership studies 

respectively.

Concepts of trust, vision, and superordinate goals again appeared as predictors of 

collaboration with the addition of reciprocity and durable relationships.  Extracted 

strategies included enlarging the shadow of the future and choosing a coordinating 

mechanism with the right balance of effectiveness, flexibility, formality, and cost.  Rules 

and champions again appeared as helpful tools.
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Table 2.7:  Tertiary Literature Review:  Related Ideas from Indirectly Related Fields

Author(s)/
(Year)

Objective Academic 
Discipline 

Study Type Study 
Location(s)

Key Finding(s) and Comments

Sherif
(1962)

Intergroup 
Relations 

Determined shared values and goals—superordinate goals 
significantly lessen intergroup conflict.

Axelrod
(1997, 2006)

Explain conditions 
under which 
cooperation occurs

Game Theory Simulation N/A “The foundation of cooperation is not really trust, but the durability 
of the relationship.” (2006, 182)

Creating an environment for cooperation requires:
1) Enlarging the shadow of the future
2) Changing the payoff 
3) Teach people to care about others
4) Teach reciprocity
5) Improve the ability of players to recognize patterns from previous 
interactions.  

Comment:  Axelrod's work is one of the key studies on the 
conditions for cooperation that assume neither “friendship or 
foresight.” (2006, 71)
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Author(s)/
(Year)

Objective Academic 
Discipline 

Study Type Study 
Location(s)

Key Finding(s) and Comments

Kouzes & 
Posner
(2002)

Determine the 
characteristics of 
successful leaders 

Leadership 
studies

Case studies and 
surveys

N/A Over 75,000 questionnaires obtained worldwide were used to 
determine the traits of successful leaders.  The five successful 
leadership practices that appeared again and again were:

1) Modeling the way
2) Inspiring a shared vision
3) Challenging the process
4) Enabling others to act
5) Encouraging the heart

Comment: They  viewed trust as “the heart of collaboration” (244) 
and understood the relationship between durable interactions and the 
likelihood of cooperation. (258)

Galbraith & 
Kazanjian
(1986)

Compare the role 
of strategy, 
structure, and 
processes in 
implementing 
business strategies

Strategic 
Business 
Management

Case studies N/A A listing of different integrating mechanisms used by businesses is 
laid out.  This is an “ordered” list in that the coordinating 
mechanisms increase in cost and complexity as one moves down the 
listing.

1) Hierarchy
2) Rules
3) Goal setting (planning)
4) Direct contact
5) Interdepartmental liaisons
6) Temporary task forces
7) Permanent teams
8) Integration roles
9) Integrating departments

Comment: Galbraith and Kazanjian recognize that a new idea needs 
a champion—who they refer to as a “bureaucratic entrepreneur.” 
(164)
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Author(s)/
(Year)

Objective Academic 
Discipline 

Study Type Study 
Location(s)

Key Finding(s) and Comments

Carlee (2008) Describe 
successful 
practices for inter-
jurisdictional 
emergency 
management

Emergency 
Management

Metropolitan 
Washington, 
D.C. area

Described the components of a successful multi-agency model as:
1) Leaders committing to working together
2) Clear purpose
3) Multi-agency structure 
4) Building trust

Blake & 
Mouton (1962)

Studied options for 
conflict resolution 
in labor-
management 
relations 

Intergroup 
Relations

Reinforced the importance of superordinate goals in cooperation.
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Building the Collaboration Model

The collaboration model will be constructed from the concepts, strategies, and 

tools highlighted during the previous analysis of the literature streams and presented in a 

top-down fashion, starting with the concepts, or abstract components of the model, and 

ending with the tools, or tangible elements.  The strategies link the abstract to the 

concrete.  The concepts, strategies, and tools can also be viewed as temporal or linear 

entities with the concepts preferably being laid out prior to strategies and tools being 

developed.  

It is necessary to reiterate and define the themes arising from the literature review 

as well as describe the mechanism through which each element is believed to influence 

geospatial information sharing in order to build the model. The themes will then be 

grouped, compared to the Nedović-Budić & Pinto framework, and the collaboration 

model presented.

Collaboration Concepts, Strategies and Tools
Twenty four elements were identified in the literature review and each was 

categorized as a concept, strategy, or tool.  The elements are listed in Table 2.8 along with 

an operating definition or description, occasional comments, and a tie to its intellectual 

lineage.  The definitions and descriptions represent a combination of my interpretation 

and reference materials, and are included in order to specify what the chosen words mean 

as well as to describe how I believe they affect collaboration and geospatial information 

sharing.  The collaboration concepts, strategies, and tools are then concisely summarized 
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and then mapped to the Nedović-Budić & Pinto model in Table 2.9.  This cross-mapping 

links the idealized sequencing I added to the functional breakdown described in the 

Nedović-Budić & Pinto model.  
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Table 2.8: Collaboration Concepts, Strategies, and Tools

Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Trust Concept Definition: “Trust is an indicator of people's 
willingness to place faith in relationships and 
institutions in which they have limited influence.” 
(Harvey, p. 29)

Comments:  
Trust is necessary since any form of interagency 
sharing or coordination requires people to operate 
in the “bureaucratic void” that exists outside of any 
“defined institution” with its rules and supporting 
structures.” (Stage, 431)  In contrast, Axelrod takes 
the position that trust is not needed when 
reciprocity exists and instead emphasizes the 
importance of durable relationships.

Carlee
Harvey (2003)
Stage
Omran
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Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Shared vision Concept Definition: A vision statement provides the 
guidance from which detailed objectives, 
strategies, and measures of success evolve.

Comments: 
Adequate definitions for, and a strong 
understanding of such an important concept appear 
to be lacking.   A sense of frustration could be 
found in the words of Williamson, Kouzes and 
Posner, and even Simon.  

  “We hear a good deal these days about an 
organization's need for a 'vision statement' and a 
'mission statement.' Many of these manifestos 
produced in response to this supposed need appear 
to contain little more than apple pie and 
motherhood...the sentiments expressed are 
laudable, but they don't even hint at what to do.”
(Simon, p. 332-333)

Examples of vision statements in the spatial data 
sharing literature often circled back to Australia 
and New Zealand suggesting a dearth of good 
examples.  Northern Ireland served as the rare 
example a program starting off by first coming up 
with a shared vision that also engaged stakeholders 
through a structured discovery process.  

Carlee
Kouzes & Posner
Masser
McLaughlin & Groot
GSDI
Simon
Thompson et al.
Williamson
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Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Stability Concept Definition:  Resistance to sudden change.

Comments:  Research consistently found stability 
on a number of fronts—political, personnel, policy, 
and budgetary—key to spatial data sharing.  

Axelrod 
Campbell & Masser
Kouzes & Posner
Sperling
Warnecke et al.

Reciprocity Concept Definition: Reciprocity between parties exists 
when positive actions lead to positive responses 
and negative actions result in punishment. While 
other definitions often focused only on the positive 
exchanges, Axelrod's simulations indicated that 
cooperation succeeded only when both rewards and 
punishments were used.  

Comment:  Axelrod strongly believes that 
reciprocity is more critical to cooperation across a 
wide range of conditions than trust. 

Axelrod

Supportive organizational culture Concept Definition:  A supportive organizational culture 
affords the innovators, champions, and change 
agents a voice instead of raising barriers to change.

Axelrod
Campbell & Masser
Fleming(2005a)
Kouzes & Posner
Vonk et al.

Organizational commitment Concept Definition:  Organizational commitment requires 
that the political, policy, and administrative 
leadership are engaged and supportive of spatial 
data sharing.  

Campbell & Masser
Carlee
Sperling
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Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Strategic plan Strategy Definition: A strategic plan provides board 
direction towards achieving the desired vision.  Its 
primary purpose it to aid in resource allocation.

Campbell & Masser
U.S House of Representatives

Superordinate goals Strategy Definition:  Superordinate goals are “compelling 
for all and cannot be ignored, but which cannot be 
achieved by the efforts and resources of one group 
alone.” (Sherif, 11-12) 

Comments:  Superordinate goals provide a 
framework that supports individuals operating in 
the “inter-organizational 'bureaucratic void' ” where 
there are no clear  structures or rules. (Stage, 427, 
431)

Blake & Mouton
Obermeyer & Pinto
Pinto & Onsrud
Onsrud & Rushton
Sherif

Effective communications Strategy Definition: Effective communications requires 
exhibiting the benefits (value) of sharing 
geographic information while also addressing 
costs, threats, and concerns.  

Omran
Wehn de Montalvo
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Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Value Strategy Definition:  Value exists when geospatial 
information sharing creates information that is used 
and valued and the organizational and/or political 
leadership understands the benefits of information 
sharing

Comments:  GIS officials working in local 
governments more often find their day-to-day 
activities subject to the vagaries of the political 
leadership in comparison to those working in larger 
bureaucracies who are insulated by the 
organizational layers.

Campbell & Masser
Nedović-Budić & Godschalk
Harvey
NRC
U.S. House of Representatives
Vonk et al.
Wehn de Montalvo

Threats and concerns Strategy Comments: Addressing concerns is the obverse of 
the value-added coin since the failure to deal with 
threats undermines any ongoing efforts to 
communicate the benefits of information sharing 

Omran
Wehn de Montalvo

Appropriate organizational structures Strategy Comments:  Literature indicates that certain 
organizational structures are more conducive to 
geospatial information sharing than others.

Carlee
Galbraith & Kazanjian
Masser

Appropriate organizational processes Strategy Comments:  Literature indicates processes either 
encourage or hamper geospatial information 
sharing.

Obermeyer & Pinto
Pinto & Onsrud

Durable relationships Strategy Definition: Durable relationships exist when 
persons or organizations can expect to have future 
interactions with the same persons or organizations. 

Axelrod
Kouzes & Posner
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Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Resources Tool Definition:  Adequate, sustainable funding

Comments:  While the majority of the literature 
points to a positive correlation between funding 
and geospatial information sharing, Omran implies 
that some organizations might adopt geospatial 
information sharing programs in response to 
resource uncertainty.  

Obermeyer & Pinto
Omran
Pinto & Onsrud
Sperling
Saligoe-Simmel

Partnership agreements Tool Definition: An official agreement in support of 
geospatial information sharing between different 
organizations or levels of government.  

NRC
Sperling

Dedicated or lead organization Tool Definition: A dedicated organization has the 
mission and resources (personnel, funding, etc.) set 
aside  for geospatial information sharing.  A lead 
organization requires official designation. 

Comments:  A lead organization can exist without a 
dedicated organization; however, it is very unlikely 
that a dedicated organization would not be the  lead 
organization.  

McLaughlin & Groot
GSDI

77



Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Dedicated coordinator Tool Definition: A dedicated coordinator  is officially 
assigned that role. This assignment could be by 
name or by position.  

Comments:  This position may be an additional 
duty and only receive part-time attention.  A 
champion is often someone who serves the same 
function without official designation.

Chan & Whitworth
U.S. House of Representatives

Coordinating committee Tool Definition: Any committee set up to promote 
geographic information sharing.  

Comments:  These groups are usually formally 
established.  Geographic information sharing may 
represent a part of its charter as with many state-
level Geographic Information Councils.

Tosta (1995)

Clearinghouse Tool Definition:  In the context of geographic 
information, a clearinghouse is a physical or virtual 
repository that collects and disseminates 
geographic information.  

Comments:  Some clearinghouses collect and store 
the actual geographic information while others may 
only store the metadata necessary to guide others to 
the data itself.  

Tosta (1995, 1997)
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Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

One or two champions Tool Definition: A champion is a person or persons who 
have the political savvy and bureaucratic skills to 
push for and promote change.  Technical 
knowledge and organizational clout are often 
helpful, but not always necessary.  

Comments:  The role is often described using 
different terms such as “change agents,” 
“gatekeepers,” and “heros-visionaries.” (Vonk) 
These are almost always informal or unofficial 
titles.  Campbell and Masser note, with caution, 
that “evidence from case studies suggests that an 
enterprising and politically skilled individual can 
secure utilization, at least for a small project and a 
relatively short period of time.” (159)

Campbell & Masser
Galbraith & Kazanjian
Gilfoyle & Thorpe
Lachman et al.
Vonk et al.

Standards Tool Definition: Technical standards or specifications 
are established requirements for systems, data 
formats, software, products, and processes.  

Comments:  Technical standards are often 
established by consensus organizations such as the 
American National Standards Institute (ANSI) or 
International Standards Organization (ISO).  There 
is a growing open standards movement that is 
represented by the Open Geospatial Consortium 
(OGC).  Standards can be voluntary or mandatory 
(government imposed).  

Bossler
Gilfoyle & Thorpe
Goodchild
Masser
GSDI
Tosta (1997)
U.S. House of Representatives
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Collaboration Concepts, Strategies, 
and Tools

Type Operating Definition 
and/or Comment(s)

Citation(s)

Rules Tool Definition:  Bureaucratic rules describe the detailed 
who, what and how behind an organizations 
mission.  

Comments:  Rules are the organizational equivalent 
to technical standards.  

Obermeyer & Pinto
Omran
Pinto & Onsrud
Galbraith & Kazanjian

Incentives Tool Definition: Incentives studied either came in the 
form of cost-sharing arrangements or financial or 
non-financial incentives for individual workers.

Chan & Whitworth
Nedović-Budić & Godschalk
Obermeyer & Pinto
Pinto & Onsrud
Sperling
U.S. House of Representatives
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Table 2.9: Concepts, Strategies, and Tools Summarized and Linked to the Nedović-
Budić & Pinto Framework 

Element Type Relationship to Nedović-
Budić & Pinto Framework 

Trust Concept Context
Shared vision Concept Motivation
Stability Concept Context
Reciprocity Concept Context
Supportive organizational culture Concept Context
Organizational commitment Concept Context
Strategic plan Strategy Coordination Mechanisms
Superordinate goals Strategy Motivation
Effective communications Strategy Coordination Mechanisms
Value Strategy Outcomes
Threats and concerns Strategy Motivation
Appropriate organizational structures Strategy Coordination Mechanisms
Appropriate organizational processes Strategy Coordination Mechanisms
Durable relationships Strategy Context
Resources Tool Motivation
Partnership agreements Tool Coordination Mechanisms
Dedicated or lead organization Tool Coordination Mechanisms
Dedicated coordinator Tool Coordination Mechanisms
Coordinating committee Tool Coordination Mechanisms
Clearinghouse Tool Coordination Mechanisms
Champions Tool Coordination Mechanisms
Standards Tool Coordination Mechanisms
Rules Tool Coordination Mechanisms
Incentives Tool Motivation
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Linking Models
To link the models together my model was treated as a temporal one and the 

Nedović-Budić & Pinto model as a functional one.  This linkage revealed which 

functions are most important at each point in the concept-strategy-tool sequence.  The 24 

elements are arrayed across their position within the temporal model and the three broad 

sequential categories are then arrayed to parallel the primary functional categories. The 

resulting temporal-functional model is presented in Figure 2.5, designed by the author. 

Neither the close tie between concepts and context or tools and coordination mechanisms 

seems surprising; however, the apparent need for motivation during all three phases could 

prove interesting.  A glance of the diagram suggests that the initial phases when concepts 

and strategies are being developed provide context and begin to establish the coordination 

mechanisms that turn strategies into tools and visions into values.  
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Figure 2.5: Temporal-Functional Collaboration Model for Geospatial Information Sharing
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Chapter Conclusion

In Chapter 2, the author utilized an interdisciplinary literature review to highlight 

the nature of geospatial information and the role it plays in public policy and to 

eventually uncover twenty four elements apparently relevant to geospatial information 

sharing.  These temporal elements were overlaid on Nedović-Budić & Pinto's functional 

model and a temporal-functional model presented that will be deconstructed in Chapter 3 

in to arrive at specific questions suitable for testing and case-study analysis. 
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Chapter 3: Research Method

Introduction

Chapter 3 describes the process used to test and validate the temporal-functional 

collaboration model developed in Chapter 2 through the use of multiple case studies.  The 

collaboration models 24 elements were decomposed into specific questions.  Each 

question was arrayed against a handful of research options to determine what research 

method or methods would work for each question.  By methodically working through this 

detailed matrix, it was determined that an extensive case study consisting of a document 

review, site visit, and structured interviews would be the most effective research method. 

A structured selection process was then utilized to select Indiana, Montana, New York, 

and North Carolina as the four case studies.  

Foundation for Research 

In order to adopt a research method that simultaneously tests the proposed 

temporal-functional collaboration model while forging links back to the research 

questions, it must first be determined whether the individual or the organization is the 

best unit of analysis.  While individual opinions or actions are more easily quantified, 

using the person as the analytical base requires equating organizational beliefs and 

actions to a summation of individual belief and actions.  However, the relationship 

between a group and its members appears more complex than a simple summation—a 

choir performance is qualitatively and quantitatively different than 60 soloists.  The 
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persistence of groups lacks a basis of explanation if individuals and groups are strict 

equivalents.

Collaboration and sharing represent fundamentally social activities. The Times of  

London quotation that serves as this dissertation’s opening epigraph and Campbell and 

Masser's assertion that GIS is an organizational technology serve as reminders that, after 

shedding the trappings of technology, GIS and geospatial information are forms of 

communication—a social act.  Given the decisively social nature of the topic, I feel that 

the organization should be the entity studied.  Furthermore, it is not clear that a focus on 

the individual, instead of the organization, would make as significant a contribution to the 

literature given the work that has already been done by Omran and Harvey.   

To lessen the risk of taking an isolated look at a fundamentally social activity, the 

role GIS and geospatial information plays within the organization needs to be spelled out 

at the beginning.  The mission, nature, and capabilities of the entities dealing with GIS or 

geospatial information--which will be referred to as geospatial information entities--need 

to be captured.   Table 3.1 lists the specific information needed to provide context.  
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Table 3.1: Information Needed for Organizational Overview

1.  Identify the geospatial information entities within the organization.
     1a. For each, locate and describe its position within the organization.
     1b. For each, provide an organizational diagram.
     1c. For each, determine the size of the entities (personnel, size, budget)
     1d.  For each, determine whether GIS or geospatial information is a primary mission 
or used in support of their primary mission.
2.  Describe the customer base for each geospatial information entity.
     2a.  Size
     2b. Types of customers
     2c.  Types of products provided
3.  Identify key personnel by position.
     3a.  For each, identify how long they have been in their position.
     3b.  For each, identify how long they have been with the organization.
     3c.  For each, identify how long they have been in the GIS/geospatial information 
field. 
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Decomposition of the Identified Elements

Selecting the most appropriate research method requires each of the 24 identified 

elements be decomposed into a series of questions.  These question will help determine 

whether or not an element is present, and how that elements fits into its environment.

Only then can the best approach—document review, questionnaire, site visit, survey, 

interview—be determined for the individual questions and the overall research method 

selected and justified.  Table 3.2 details how I interpret each approach under 

consideration.
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Table 3.2: Description of Research Approaches Under Consideration

Research Approach Description and Comments
Document Review Detailed review of publicly available information to include documents, 

reports, statutes, executive orders, policies, public communications, 
newsletters, and websites related to geospatial information.  Non-intrusive. 
Unlikely to access such potentially rich sources of non-public information 
such as contracted studies, standing operating procedures, and meeting 
minutes.    

Questionnaire Structured questions asked of an identified, but limited, audience via a 
standardized form.  Moderately intrusive.  Scalable. Lack of full 
anonymity could skew answers.  Little flexibility.

Survey Structured questions asked of a large, anonymous audience.  Moderately 
intrusive.  Not scalable since large size is needed to ensure anonymity, 
obtain a representational sample size, and compensate for the normally low 
response rate. Anonymity makes it more conducive to identifying 
sensitive issues.  No flexibility.

Interview Face-to-face or phone interview with a small, select group.  Could be one-
on-one or small groups.  Mix of structured and follow up questions.  Very 
intrusive and time-consuming for both subject and researcher.  Not 
scalable.  Lack of full anonymity.  Flexibility makes it conducive to 
identifying issues not highlighted as part of the literature review.

Site Visit Visit to key locations.  Consistent with document reviews and interview. 
Could provide access to a rich source of documents that are not normally 
made public.  Could allow researcher a fuller understanding of the 
operating environment for any given geospatial information entity. 
Intrusive.  Time-consuming for both subject and researcher.

Developing effective questions proved easier for the more straightforward 

elements such as determining the existence of a clearinghouse or strategic plan than it did 

for the more arcane ones that would require measuring trust or assessing organization 

culture.   Questions, for example, ran from “Is there a vision, mission, or goal statement 

for the organization's GIS or geospatial information program?” to “Are specific 

individuals considered strong advocates or proponents of geospatial information 

sharing?” Given the varied nature of the 122 specific questions, they were first arrayed 

against the research techniques being considered to denote which approach or approaches 
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could be used to address the issue with the realization that multiple approaches might 

work for some questions.  The complete question matrix is shown in Table 3.3.
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Table 3.3: Question Matrix
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Trust
  What degree of trust exists within the geospatial entities? X
  What level of trust exists between elected and career officials? X
  What degree of trust exists among equivalent levels of government (horizontal)? X
  What level of trust exists among different levels of government (vertical)? X
Shared vision
   Is there a vision, mission, or goal statement for the organization’s GIS  program? X
      If so, when was the statement written?  X
      If so, is sharing geospatial information an explicit part of the statement? X
      If so, is sharing geospatial information an implicit part of the statement? X X X
      If so, has the statement been communicated? X X X X
Stability
   How long have key personnel been in their positions? X X X X
   How stable is the political environment? X X X
      How many times has the political leadership changed in the last 12 years? X X X
      How many times has the political party in power changed in the last 12 years? X X X
   How stable is the budgetary environment? X X X X
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Reciprocity
   Does the organization receive anything in exchange for the geospatial information it provides? X X X
      If so, what does it receive and from what organizations? X X X
   Does the organization provide anything in exchange for the geospatial information it receives? X X X
      If so, what does it provide and to what organizations? X X X
   Is the organization involved in reciprocal relationships in other fields? X X X X
      If so, identify the fields or functions and describe the relationships? X X X
Supportive organizational culture
   Does the organizational culture support geospatial information sharing initiatives? X
   Describe the organizational culture X X
Organizational commitment
   Is the organization committed to geospatial information sharing initiatives? X
   Have cuts or increases to geospatial information programs been in proportion with other 
programs? X X X X

Strategic plan
   Is there a strategic plan for the organization's GIS program? X
     If so, is it written at the appropriate level and not a detailed project plan in disguise? X
     If so, when was the strategic plan written? X
     If so, is the strategic plan consistent with the vision statement? X X X
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Strategic plan (continued)
     If so, is sharing geospatial information an explicit part of the strategic plan? X
     If so, is sharing geospatial information an implicit part of the strategic plan? X X X X
     If so, has the strategic plan been communicated?  X X X X
     If so, is there evidence that any project or implementation plans took the strategic plan into 
account? X X X

Superordinate goals
   Are the organization's stated or implied goals consistent within the organization? X X X X X
   Are the organization's stated or implied goals consistent with its partners? X X X X X
Effective communications
   Do any of the organization's GIS or geospatial information entities have a communications 
program? X X X X

         If so, is it formal or informal? X X X X
         If so, is geospatial information sharing addressed? X X X X
         What communications methods are used? N/A N/A N/A N/A N/A
              Internet/Intranet X X X
              Newsletters X X X
              Brochures X X X
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Value
     Does the organization "measure" the contribution of its GIS program, geospatial information? X X X X
      If so, is sharing addressed in these measurements? X X X X
      If so, is this measured quantitatively or qualitatively or a mixture of both? X X X
      If so, is the measurement done in response to a specific requirement? X X X X
      If so, who is the primary audience for these measurements? X X X
      Is the audience external or internal? X X X
      If so, how are the measurements used? X X  X X
      Does the political leadership understand the contribution of geospatial information? X X X X
Threats and concerns 
      What difficulties and concerns are the most frequently cited as hampering geospatial 
information sharing? X X X

      Are any of these problems addressed as part of any communications plan? X X X X
      Have any specific actions been taken to lessen or eliminate any of these concerns? X X X X
Appropriate organizational structures
   What organizational structures support geospatial information sharing? X X  X X
   What organization structures  impede geospatial information sharing? X
Appropriate organizational processes
   What organizational processes support geospatial information sharing? X X  X X
   What organization processes impede geospatial information sharing? X
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Durable relationships
   How long have groups of key personnel worked together? X  X X
   When were any of the existing partnership agreements established? X X X X
Resources
     What GIS resources does the organization have? N/A N/A N/A N/A N/A
         Personnel X X X X
         Equipment X X X X
         Software X X X X
         Databases X X X X
         Program or project funds X X X X
         Technical training X X X X
      How does the availability of resources compare with 5 years ago? X X X X
Partnership agreements
    Are there any inter-governmental partnership agreements? X X X X
    If so, who are the partnership agreements with? X X X X
    For each partnership agreement, identify.. N/A N/A N/A N/A N/A
       when the partnership was established X X X
       whether it is a vertical or horizontal partnership X X X
       is the organization in a senior or subordinate position in any vertical partnerships (senior or 
subordinate)? X X X
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Partnership agreements (continued)
     Does the organization have any partnership agreements with private industry? X X X
     Does the organization have any partnership agreements with academic institutions? X X X
     Does the organization have any partnership agreements with non-governmental organizations 
(i.e. think tanks)? X X X

     If no, are any agreements under consideration? X X X
Dedicated or lead organization
    Does a dedicated or lead organization exist? X X X X
    If yes, is there an official designation? X
        If officially designated, who was the designating authority? X
    If yes, what is the primary mission of this organization? X X X
        Is this organization a major producer of geospatial information? X X X X
        Is this organization a major consumer of geospatial information? X X  X
    Is the organization viewed as fair and impartial? X
    If no, is the organization considering making such a designation? X X X
Dedicated GIS coordinator
Does the organization have a dedicated coordinator? X X X
     If yes, does the coordinator have a official appointment?  X
         If yes, who were they appointed by? X
         If no, what authority do they operate under? X X X X
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Dedicated GIS coordinator (continued)
     If yes, is this a full-time or part-time responsibility? X X X X
         If part-time, what is their primary responsibility? X X X
         If part-time, what percentage of time is spent on coordinator responsibilities? X X X
     If yes, how long have they served as the coordinator X X X X
     If no, is the organization considering establishing such a position? X X X
Coordinating committee
Does the organization have a coordinating committee related to geospatial information? X X X X
     If yes, has it been officially established? X
     If no, what authority do they operate under? X X X X
     If yes, who or what organizations are members of the committee? X
     If yes, what type of support is required for the committee and who provides this support? X X X X
     If yes, how long has this committee been in existence? X X X
     If no, is the organization considering establishing such a committee? X X X
Clearinghouse
Does the organization have a GIS clearinghouse? X
   If yes, is it centralized or distributed? X X X
   If yes, what organization runs or manages it? X X X
   If yes, how long has it been in existence? X X X
   If no, is the organization considering establishing a clearinghouse? X X X
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Champions
  Are specific individuals considered strong advocates or proponents of GIS or geospatial 
information? X X X X

     If so, are they elected officials, appointed officials, or technocrats/bureaucrats?  X X X X
  Are specific individuals considered strong advocates or proponents of geospatial information 
sharing? X X X X

     If so, are they elected officials, appointed officials, or technocrats/bureaucrats?  X X X X
Standards
   Who is responsible for geospatial standard within the organization? X X X
   Are standards addressed in their partnership agreements? X X X
   Are information standards addressed in contracts for geospatial information or services? X X X
   What relevant standards are used? X X X
   Has standards guidance been promulgated? X
Rules
     What statutes, policies, or rules influence the sharing of geospatial information? X X X X
     When were any of these statutes, policies, or rules updated? X X X X
     Which rules are viewed as aiding geospatial information sharing? X X X
     Which rules are viewed as hindering geospatial information sharing? X X X
      Is in-house produced geospatial information treated differently than contracted or purchased 
information? X  X X
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Incentives
  Are there specific organizational incentives for sharing geospatial information? X X X
     If so, are the incentives financial? X X X
     If the incentives are financial, describe them. X X X
  Are there specific individual incentives for sharing geospatial information? X X X
     If so, are the incentives non-financial? X X X
     If the incentives are non-financial, describe them. X X X
Question Matrix Summary
     Count by Approach 82 94 36 98 81
     Percentage (out of 122) 68 78 30 81 67
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Findings from the Question Matrix
Two findings were extracted from the review of the matrix.  First, a survey with 

the scale and aggregation assuring the highest level of anonymity comes out as the only 

means to assess something as sensitive as trust.  A survey would also play a key part in 

measuring the influence of organizational culture or extent of organizational 

commitment.  Rough proxies suited for other techniques exist to partially address culture 

and commitment; however, no such substitute exists for trust.  Because any large-scale 

survey aimed at getting at the heart of trust would need to stand alone and really couldn't 

be used in concert with the other approaches, trust will not be tested in this model.  Such 

a decision would be more troubling if it wasn't for the existing work of Omran and 

Harvey and for the continued presence of durable relationships in the tested model. 

Axelrod viewed the durability of an exchange relationship as a more important 

component of cooperation than trust, but his “tit-for-tat” collaboration model comes 

across neither as noble or as appealing as trust.  Finally, the matrix indicates that some 

combination of document reviews, questionnaires, interviews, and site visits would 

answer all or part of 113 of the 122 questions, which strongly points towards the use of 

case studies as the most efficient approach to answering these questions.

Question Matrix and Research Questions    
The completion of the question matrix supplies a good opportunity to circle back 

and ensure that the questions remain relevant to the original research questions before 

proceeding to the final question matrix.  For simplicity's sake, this comparison can be 

done by mapping each model element back to the research questions instead of mapping 
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each individual question and sub-question.  Table 3.4 presents the cross-mapping between 

the model elements and the research questions.  Of critical importance is the lack of any 

linkage between the elements covered in the question matrix and the first subordinate 

research question “Is geospatial information an organic and intrinsic part of day-to-day 

government operations or is intervention required?”  This gap, the issues identified from 

the question matrix, the elimination of the survey from my tool box, and the addition of 

the overview questions will be addressed through a refined and expanded question matrix 

(Table 3.5).
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Table 3.4: Research Question to Question Matrix Comparison
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To what extent do intentional collaboration strategies or 
tools increase inter-jurisdictional geospatial information 
sharing within the American States?

Y Y Y Y Y Y Y Y Y Y Y Y Y

Is geospatial information sharing an organic and 
intrinsic part of day-to-day government operations or is 
intervention required?

What collaboration concepts, strategies, and tools are 
more likely to increase the sharing of geospatial 
information among different/equivalent levels of 
government (vertical/horizontal)?

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

How are collaboration concepts, strategies, and tools 
integrated across time and function? Y Y Y Y Y Y Y Y Y Y Y Y

What do state-level geospatial officials find to be the 
most intractable obstacles to effective inter-jurisdictional 
and/or infra-jurisdictional sharing of geospatial 
information?

Y Y Y Y Y Y Y Y Y
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Table 3.5: Refined, Expanded Question Matrix

   Study Questions
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Organization overview
   What geospatial information entities exist within the organization? X X X X
         For each, locate and describe its position within the organization. X X X X
         For each, provide an organizational diagram X X X X
         For each, determine the size of the entity or entities 
        (personnel, facilities, equipment,  budget) X X X X
         For each, determine whether GIS or geospatial information is a 
         primary mission or  used in support of their primary mission. X X X X
   Describe the customer base for each geospatial information entity. N/A N/A N/A N/A
         Size X X X X
         Types of customers X X X X
         Types of products provided X X X X
   Identify key personnel by position X X X X
          For each, identify how long they have been in their position X X X X
          For each, identify how long they have been with the organization. X X X X
          For each, identify how long they have been in the GIS/geospatial information field. X X X X

103



   Study Questions

D
oc

um
en

t R
ev

ie
w

 

Q
ue

st
io

nn
ai

re
 

In
te

rv
ie

w
s 

Si
te

 v
is

its
  

Geospatial information sharing and day-to-day operations
    How integrated is the use of geospatial information in the organization's day-to-day operations.
    How common is geospatial information sharing within the organization? X X X
    Determine how much geospatial information is shared during day-to-day operations. X X
Shared vision
   Is there a vision, mission, or goal statement for the organization’s GIS  program? X
      If so, when was the statement written?  X
      If so, is sharing geospatial information an explicit part of the statement? X
      If so, is sharing geospatial information an implicit part of the statement? X X
      If so, has the statement been communicated? X X X
Stability
   How long have key personnel been in their positions? X X X
   How stable is the political environment? X X
      How many times has the political leadership changed in the last 12 years? X X X
      How many times has the political party in power changed in the last 12 years? X X X
   How stable is the budgetary environment? X X X X
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Reciprocity
   Does the organization receive anything in exchange for the geospatial information it provides? X X X
      If so, what does it receive and from what organizations? X X X
   Does the organization provide anything in exchange for the geospatial information it receives? X X X
      If so, what does it provide and to what organizations? X X X
   Is the organization involved in reciprocal relationships in other fields? X X X X
      If so, identify the fields or functions and describe the relationships? X X X
Supportive organizational culture
   Describe the organizational culture X X
Organizational commitment
   Have cuts or increases to geospatial information programs been in proportion with other programs? X X X
Strategic plan
   Is there a strategic plan for the organization's GIS program? X
     If so, is it written at the appropriate level and not a detailed project plan in disguise? X
     If so, when was the strategic plan written? X
     If so, is the strategic plan consistent with the vision statement? X X X
     If so, is sharing geospatial information an explicit part of the strategic plan? X
     If so, is sharing geospatial information an implicit part of the strategic plan? X X X
     If so, has the strategic plan been communicated?  X X X
     If so, is there evidence that any project or implementation plans took the strategic plan into account? X X X
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Superordinate goals
   Are the organization's stated or implied goals consistent within the organization? X X X X
   Are the organization's stated or implied goals consistent with its partners? X X X X
Effective communications
   Do any of the organization's GIS or geospatial information entities have a communications program? X X X X
         If so, is it formal or informal? X X X X
         If so, is geospatial information sharing addressed? X X X X
         What communications methods are used? N/A N/A N/A N/A
              Internet/Intranet X X X
              Newsletters X X X
              Brochures X X X
Value
     Does the organization "measure" the contribution of its GIS program, geospatial information? X X X X
      If so, is sharing addressed in these measurements? X X X X
      If so, is this measured quantitatively or qualitatively or a mixture of both? X X X
      If so, is the measurement done in response to a specific requirement? X X X X
      If so, who is the primary audience for these measurements? X X X
      Is the audience external or internal? X X X
      If so, how are the measurements used? X X X X
      Does the political leadership understand the contribution of geospatial information? X X X
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Threats and concerns 
      What difficulties and concerns are the most frequently cited as hampering geospatial information sharing? X X
      Are any of these problems addressed as part of any communications plan? X X X
      Have any specific actions been taken to lessen or eliminate any of these concerns? X X X
Appropriate organizational structures
   What organizational structures support geospatial information sharing? X X X X
Appropriate organizational processes
   What organizational processes support geospatial information sharing? X X X X
Durable relationships
   How long have groups of key personnel worked together? X X X
   When were any of the existing partnership agreements established? X X X X
Resources
     What GIS resources does the organization have? N/A N/A N/A N/A
         Personnel X X X X
         Equipment X X X X
         Software X X X X
         Databases X X X X
         Program or project funds X X X X
         Technical training X X X X
      How does the availability of resources compare with 5 years ago? X X X X
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Partnership agreements
    Are there any inter-governmental partnership agreements? X X X X
    If so, who are the partnership agreements with? X X X X
    For each partnership agreement, identify.. N/A N/A N/A N/A
       when the partnership was established X X X
       whether it is a vertical or horizontal partnership X X X
       is the organization in a senior or subordinate position in any vertical partnerships (senior or subordinate)? X X X
     Does the organization have any partnership agreements with private industry? X X X
     Does the organization have any partnership agreements with academic institutions? X X X
     Does the organization have any partnership agreements with non-governmental organizations (i.e. think 
tanks)? X X X
     If no, are any agreements under consideration? X X X
Dedicated or lead organization
    Does a dedicated or lead organization exist? X X X X
    If yes, is there an official designation? X
        If officially designated, who was the designating authority? X
    If yes, what is the primary mission of this organization? X X X
        Is this organization a major producer of geospatial information? X X X X
        Is this organization a major consumer of geospatial information? X X X
    If no, is the organization considering making such a designation? X X
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Dedicated GIS coordinator
Does the organization have a dedicated coordinator? X X X
     If yes, does the coordinator have a official appointment?  X
         If yes, who were they appointed by? X
         If no, what authority do they operate under? X X X X
     If yes, is this a full-time or part-time responsibility? X X X X
         If part-time, what is their primary responsibility? X X X
         If part-time, what percentage of time is spent on coordinator responsibilities? X X X
     If yes, how long have they served as the coordinator X X X X
     If no, is the organization considering establishing such a position? X X X
Coordinating committee
Does the organization have a coordinating committee related to geospatial information? X X X X
     If yes, has it been officially established? X
     If no, what authority do they operate under? X X X X
     If yes, who or what organizations are members of the committee? X
     If yes, what type of support is required for the committee and who provides this support? X X X X
     If yes, how long has this committee been in existence? X X X
     If no, is the organization considering establishing such a committee? X X X
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Clearinghouse
Does the organization have a GIS clearinghouse? X
   If yes, is it centralized or distributed? X X X
   If yes, what organization runs or manages it? X X X
   If yes, how long has it been in existence? X X X
   If no, is the organization considering establishing a clearinghouse? X X X
Champions
  Are specific individuals considered strong advocates or proponents of GIS or geospatial information? X X X X
     If so, are they elected officials, appointed officials, or technocrats/bureaucrats?  X X X X
  Are specific individuals considered strong advocates or proponents of geospatial information sharing? X X X X
     If so, are they elected officials, appointed officials, or technocrats/bureaucrats?  X X X X
Standards
   Who is responsible for geospatial standard within the organization? X X X
   Are standards addressed in their partnership agreements? X X X
   Are information standards addressed in contracts for geospatial information or services? X X X
   What relevant standards are used? X X X
   Has standards guidance been promulgated? X
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Rules
     What statutes, policies, or rules influence the sharing of geospatial information? X X X X
     When were any of these statutes, policies, or rules updated? X X X X
     Which rules are viewed as aiding geospatial information sharing? X X
     Which rules are viewed as hindering geospatial information sharing? X X
     Is in-house produced geospatial information treated differently than contracted or purchased information? X X X
Incentives
  Are there specific organizational incentives for sharing geospatial information? X X X
     If so, are the incentives financial? X X X
     If the incentives are financial, describe them. X X X
  Are there specific individual incentives for sharing geospatial information? X X X
     If so, are the incentives non-financial? X X X
     If the incentives are non-financial, describe them. X X X
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Selection of Case Studies

Case study analysis requires a rigorous selection process is called for especially 

when examples of “success” or “best practices” are needed.  A multi-step process was 

employed to choose from the multitude of geospatial sharing projects and initiatives in 

the United States.  This process required selecting a level of government to study, 

applying specific measures of success, and introducing additional balancing factors to 

arrive at a representative group and feasibly-sized study.

Given that there are nearly 90,000 government entities in the United States (U.S. 

Census Bureau, 2002;  Tax Foundation, 2009), the first step entailed selecting an 

appropriate level of government to study.  The anticipated difficulty in making 

comparisons across lower levels of government given the wide variability in structure and 

size of the numerous cities, counties, townships, towns, villages, and regional entities in 

the United States drove the decision to make the first-level administrative division (state 

or commonwealth, in the cases of Kentucky, Massachusetts, Pennsylvania, and Virginia) 

the unit of analysis.  In addition to analytical convenience, the federalist structure of the 

United States and continual changes in approaches to governance and management make 

states meaningful players in a number of functions to include the generation of geospatial 

information.  Significant power and autonomy are “reserved to the States” (U.S. Const. 

amend. X) and reflected in their ability to develop and implement independent geospatial 

policies and programs.  As the key broker, filter, and intermediary between the federal 

and local governments, states appeared better suited to provide insight into the dynamics 

of vertical integration than local governments.  Warnecke et al., although focused on State 
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geographic information programs, echos the vital, and growing, importance of State 

governance (2003).  She notes that local governments are literally and figuratively 

“creatures of the states” and that “changes in the relationships between states and 

localities have also increased the role of States in the nation's governance.” (2003, p. 4-5).

The tiered application of two specific measures of success were then applied to 

narrow the set of states to study.  The number of relevant professional awards states had 

received was totaled.  Awards used were ESRI's annual Special Achievement in GIS and 

the Urban and Regional Information Systems Association's (URISA) Exemplary Systems 

in Government.™  Award citations, when available, were reviewed to cull awards with no 

relation to geospatial information generation or sharing.  In addition to awards, an expert 

panel consisting of four prominent GIS professionals was asked for their opinion on 

states they viewed as leaders in geospatial information sharing. These two measures 

winnowed the field to the 10 states, highlighted in Table 3.6, which had received at least 

one award and at least one expert mention.  Note that only states with at least positive 

measure in a field are included.  See Appendix B for more details on the rankings.
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Table 3.6: Results of Awards Review and Panel Input

Warnecke et al.'s broad study of state-level leadership and coordination of 

geographic information played a supporting role in the winnowing process.  The study's 

primary goal was to capture and describe the state of things in 2001 and not to judge or 

rank.  However, the work's neutral tone and consistent approach made it well suited to 

identify outliers at either end of the success scale and it found no state leading or lagging 

across all categories.  “While some states are more advanced than others, all states have 

innovative approaches to share, and all states have something to learn from others.” 

(2003, p. 3).  
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State
Arizona (AZ) 1 No
Arkansas (AR) 1 Yes
California (CA) 0 Yes
Florida (FL) 0 Yes
Idaho (ID) 1 No
Indiana (IN) 1 Yes
Kentucky (KY) 1 Yes
Maine (ME) 0 Yes
Maryland (MD) 0 Yes
Massachusetts (MA) 0 Yes
Minnesota (MN) 1 Yes
Mississippi (MS) 2 No
Missouri (MO) 1 No
Montana (MT) 3 Yes
New  Jersey (NJ) 1 Yes
New  Mexico (NM) 1 Yes
New  York (NY) 2 Yes
North Carolina (NC) 2 Yes
North Dakota (ND) 2 No
Oregon (OR) 1 Yes

1 No
Utah (UT) 1 No
Vermont (VT) 0 Yes
Washington (WA) 0 Yes
Wisconsin (WI) 0 Yes
Wyoming (WY) 1 No

Professional Aw ards 
(ESRI, URISA)

Experts Panel 
Mentions

Rhode Island (RI)



I then turned to Masser and the previously discussed lessons from history for 

ideas to ensure a balanced selection.  As part of his four-country case study, Masser found 

that, among other things, history and geography played a role in shaping national 

geographic information strategies (1998).  Given the historical importance different land 

ownership regimes have on the organization of mapping functions, I felt it was important 

to have at least one case study from one of the original colonies, and at least one from a 

state covered by the The Land Ordinance of 1785 (more popularly referred to as the 

Northwest Territories Act) which structured surveying and land management outside of 

the original 13 colonies in order to account for two very different histories.  The colonial 

land system of grants, charters, and metes and bounds surveys is represented along with 

the later frontier system of relatively open land sales and surveys done by geometry not 

geography (Thrower, 2002, 2007).  Furthermore, one case study from each U.S. Census 

Bureau region was included to account for geographic variety (U.S. Census Bureau map, 

n.d.).   This also had the added benefit of making this a multiple case study as Yin (2003) 

notes the vulnerability of single-case study designs.  Table 3.7 matrices the 10 states 

highlighted following the application of the two measures of success against the two 

additional balancing criteria.
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Table 3.7:  Ten Identified “Successful” States with Balancing Criteria Included 

The final step involved in the selection process narrowed the field from 10 to four 

states.  Four allows for one from each Census Bureau region and leads to reasonable 

number of site visits.  Indiana, being a Northwest Territory state, was selected to 

represent the Midwest.  With nothing compelling in Warnecke's report, an additional 

selection criterion became necessary for the Northeast (New York or New Jersey), South 

(Kentucky or North Carolina), and West (New Mexico, Montana, or Oregon) regions. 

New York was selected over New Jersey given that three of the four expert panel 

members mentioned New York as an exemplar while only one mentioned New Jersey. 

Either North Carolina or Kentucky could represent the South region, since New York was 

one of the original colonies.  North Carolina was selected given one additional award, 

one additional panel mention, and the availability of prior literature in the field.  Montana 

will represent the West given that it received not only more professional awards than 

New Mexico or Oregon, but more than any other state.  Table 3.8 lists the final case-study 

selections and summarizes the results of the staggered selection process. 
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State Original Colony
Arkansas (AR) Midw est
Indiana (IN)  Yes Midw est
Minnesota (MN)  Midw est
New  York (NY) Yes Northeast
New  Jersey (NJ) Yes Northeast
Kentucky (KY) South
North Carolina (NC) Yes South
New  Mexico (NM) West
Montana (MT)  West
Oregon (OR)  West

Northw est 
Territory State

Census Bureau 
Region



Table 3.8:  Final Case Study Selections

North Carolina, Indiana, and New York have previously been included in GIS-

related case studies in the past.  GIS implementation in a North Carolina county was 

studied in Nedović-Budić and Godschalk (1996). Indiana was one of the eight mini-case 

studies on state transportation agency implementation of GIS in the 2005 U.S. 

Department of Transportation study.  GIS coordination in New York was covered in 

multiple studies conducted by the University of Albany's Center for Technology in 

Government (CTG) (CTG, 1998, 1995).

While not part of the criteria, the final case study selections also provide 

demographic and economic diversity.  According to the Census Bureau, New York is the 

7th most densely populated state, Montana the 48th. North Carolina, Indiana, and New 

York are, respectively ranked 15th, 16th, and 17th in median household income; Montana is 

42nd (U.S. Census Bureau, 2009 and 2010). 

Strengths and Limitations 
The case study method's flexibility is its greatest advantage in this research effort 

given the variety of research tools that can used to tease out answers to the detailed 

questions.   The ability to assess the study elements in context is another significant 

bonus especially since the GIS literature remains dominated by technical studies.    
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State
Indiana (IN) Midw est  Yes 1 2 of  4
Montana (MT) West  3 3 of  4
New  York (NY) Northeast Yes 2 2 of  4
North Carolina (NC) South Yes 2 2 of  4

Census Bureau 
Region

Original 
Colony

Northw est 
Territory State

Professional GIS 
Aw ards

Expert Panel 
Mentions



The limited ability to generalize findings remains case studies' greatest weakness. 

The multi-step selection process previously described as well as Warnecke's work that 

revealed no states greatly excelled or grossly trailed should lessen the possibility that 

findings will be based upon either extreme.  Despite this, the limited ability to generalize 

results across the United States will be taken into consideration.  It is apparent that given 

the significant differences between government structures as well as approaches to 

privacy and commercialization that it is unlikely that results will be applicable outside the 

United States.  

Case study research has often been useful in testing the validity of theories and 

models, and some key theories raised in the literature have, at best, been subjected to 

limited testing.  This research should help identify where the theoretical basis of the 

proposed model are strongest, as well as what parts of the collaboration model are 

validated.  However, the elements of the collaboration model validated as part of this 

research could apply to collaboration and sharing initiatives outside of geospatial 

information sharing.  

Execution of the Research Plan
I visited GIS organizations in Indiana, Montana, New York, and North Carolina 

during October and November 2011. Interviews with GIS professionals were the 

cornerstone of each visit.  A total of 19 interviews were conducted with people having an 

average of 20.5 years in mapping and GIS.  To protect against receiving a too state-

centric view, care was taken to include professionals working in county and local 

government for each site.  
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With the first site visit, I quickly discovered that the list of questions was too 

ambitious to squeeze into the amount of available time, one to one-and-one-half hours, 

with each interviewee.  It was also apparent that hewing to the question list would have 

squelched valuable conversations.  Instead of a strict question and answer session, the 

interviews grew into guided discussions.  This approach provided insight into program 

history, the role of champions, the importance of networks, and the impact of public 

access rules that was either not-obtainable elsewhere or available only in scattered bits.  

An extensive document review was also undertaken for each case study. 

Upwards of 100 web sites, laws, articles, studies, meeting notes, newsletters, brochures, 

and reports were reviewed in addition to a detailed review of what each state self-

reported to the National States Geographic Information Councils (NSGIC) as part of their 

Geospatial Maturity Assessment (GMA).  The document reviews provided specifics 

about projects, programs, organizations, and funding, while the GMA inputs provided a 

valuable double-check.  

Chapter Conclusion
Chapter 3 introduced and justified the use of a case-study approach.  The choice 

of a case-study method became apparent following the deconstruction of the 24 elements 

from the temporal-functional collaboration model into specific, detailed questions.  The 

questions were matrixed against a number of research tools such a document reviews, 

questionnaires, surveys, interviews, and site visits which revealed that almost all the areas 

of the model could be covered by tools appropriate for inclusion in a case-study.  Four 

case studies were completed using this approach and the findings described in the 
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following five chapters:  Indiana (Chapter 4), Montana (Chapter 5), New York (Chapter 

6), North Carolina (Chapter 7), and a cross-case comparison (Chapter 8).  While some of 

the common drawbacks to case-study analysis still apply, I believe that the elements of 

the model validated as part of this extensive study could apply to similar sharing 

scenarios within the United States.
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Chapter 4: Indiana Case Study

Early to bed and early to rise makes a man healthy, wealthy, and wise.

(Benjamin Franklin)

Indiana Case Study Highlights

Chapter 4 details the knowledge gained through a close inquiry into the 

underpinnings of Indiana's recognized success in geospatial information sharing as 

highlighted by its signature initiative, the IndianaMap (Indiana Geographic Information 

Council (IGIC), 2002).  Research consisted of an extensive document review and a multi-

day site visit that included a series of six guided interviews with GIS professionals having 

an average of 26 years in the field. Care was taken to include professionals within 

different organizations and jurisdictions to preclude obtaining a too state-centric 

perspective. Indiana was chosen as a case study site based on relevant professional 

awards received, the advice of an expert panel, and to provide geographic and historical 

balance. Previous case studies of GIS use in Indiana included a mini-case study in a 2005 

FHWA report on the use of GIS to support environmental stewardship in transportation 

planning.

Indiana at a Glance
The figures shown in Tables 4.1 and 4.2 below were obtained from 2009 and 2010 

U.S. Census data and an online locator and provide a snapshot of Indiana's size, 

population, wealth, and political organization.

121



Table 4.1: Indiana Overview

Population (2010 U.S. Census) 6,483,802 (US 308,745,538) 
Population rank (2010 U.S. Census) 15th
Land area (2010 U.S. Census) 35,826 square miles 

(US 3,537,438 square miles)
Population density (2010 U.S. Census) 181 people/square mile 

(US 87.4 people/square mile)
Density rank (2010 U.S. Census) 16th
Median household income (2009) $45,427   (US $50,221) 
Median household income rank 32nd

(Source: U.S. Census Bureau 2011)

Table 4.2: Political Subdivisions in Indiana

Type Number
Counties 92
Cities and Towns 568
Townships 1008

(Source: HomeTownLocator®, 2012)

This case study summary consists of a diagrammatic summary, a descriptive 

narrative, and detailed tabular summary.  Figure 4.1, designed by the author, succinctly 

summarizes the case study findings and presents them against the backdrop of the 

collaboration model presented in Chapter 2 (Figure 2.5).  Of the 24 elements in the 

proposed model, 23 were noted as present in Indiana with emphasis on 15.  Presence 

noted means that the interviews or document review indicated that an element was 

present in Indiana.  Emphasis noted means that the element was present and came up 

frequently during the interviews or in the document reviews.  In addition, GIS 

professionals made frequent mention of outreach during the interview sessions, and the 

notion of “taking advantage of opportunity” came up time and time again when revisiting 
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the history of Indiana's sharing initiatives.  
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Figure 4.1: Collaboration Model Elements Noted in Indiana Case Study
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Geospatial sharing in Indiana was assessed by me as neither a top-down nor 

bottom-up effort, but middle-out. A strong, interconnected, professional network set 

course early by recognizing opportunity and taking action.  Indiana then capitalized on its 

early successes, expanded its programs, continued to cultivate its professional network, 

and improved organizational arrangements.  Indiana stood out for its use of creative 

organizational models such as the corporate structure of the Indiana Geographic 

Information Council (IGIC), the use of financial incentives, and the degree to which it 

integrated the state's academic institutions into its sharing programs.  Indiana continues to 

make improvements; however, its greatest obstacle remains the lack of stable funding. 

Key Aspects of Governance  

Three specific aspects of Indiana's governance are central to understanding the 

sharing environment and warrant mention.  First, Indiana is a home rule state which 

grants its 92 counties a good deal of autonomy, and creates an environment in which the 

state negotiates with, cooperates with, and entices the counties—but does not dictate to 

them (Ind. Code § 36-1-3, 1980 as amended 1993).  The occasional interview mentions of 

skeptical county commissioners or county surveyors—who are elected officials in 

Indiana—fit well with Campbell and Masser's (1995) opinion that with technological 

innovation  “implementation appears to be a largely social and political process which 

has to be nurtured and cajoled rather than being imposed and controlled.” Second, under 

Indiana's public records law, agencies and jurisdictions can—with the appropriate 

ordinances in place—charge more than the cost of reproduction for much of their 

geospatial information holdings (Ind. Code § 5-14-3, 2008; Indiana Public Access 
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Counselor, 2011).  Open sharing remains an unattractive alternative for the small number 

of counties that continue to market and sell data under a revenue recovery model. 

Finally, Indiana created an Office of  Management of Budget (OMB) in January 2005 as 

part of an performance measurement and transparency initiative.  This further 

institutionalized a focus on cost efficiency to the point that one state GIS professional 

noted it as “part of the culture” (Indiana Office of Management & Budget, 2011; 

Researcher interviews, 2011).  Indiana conducted a recent and rigorous return on 

investment (ROI) study (IGIC, 2008), indicating the importance the state's leadership and 

its GIS professionals place on demonstrating the value of GIS and information sharing.

History of Indiana's Geospatial Sharing Initiatives

 Indiana accelerated its geospatial sharing by building much of its early 

infrastructure with external monies.  A major federal highway project and a statewide 

orthophotography initiative propelled Indiana towards a statewide sharing program by 

helping create the organizational and technical infrastructure and promoting an existing 

culture of cooperation.

Interstate 69 Project
The Interstate 69 (I-69)--commonly referred to as the North American Free Trade 

Agreement (NAFTA) highway—project merged Indiana's long-standing vision of a 

southwestern highway connecting Evansville to Indianapolis with the federal 

government's desire for a Canada to Mexico highway (Indiana University, 2008; Federal 

Highway Administration, 2005).  In 1999, Indiana—using federal highway dollars--began 

126



assembling data for the environmental impact studies (EIS) and to support corridor 

selection.   It was clear from the beginning that GIS tools and data would play a large role 

in the process, and that--given the political sensitivity of selecting highway corridors--

ensuring public access to the data was essential.  A group centered around the Indiana 

Geologic Survey (IGS) and the Indiana Department of Transportation (INDOT) 

envisioned this as an opportunity to show the growing power of GIS, and engaged the 29 

Indiana counties through which the expressway would pass.  At least 170 layers of 

geospatial data would be collected, created, digitized, centralized, and disseminated in 

support of this project.  IGS served as the central data repository given its responsibility 

for holding the state's geologic records and GIS expertise.  By 2000, this repository had 

turned into a pilot called the “GIS Atlas for SW Indiana” and public dissemination 

methods updated from the by request burning of disks to a self-service portal on the 

Internet.  In 2002, IGS and INDOT proposed expanding the digital atlas to the full state 

with a 80/20 percent mix of Federal FHWA State Planning and Research (SPR) grant and 

INDOT funding, and in 2008 the name was changed to the IndianaMap (Researcher 

interviews, 2011). 

In the FHWA study, its was noted that the GIS Atlas allowed INDOT consultants 

to spend more time on data analysis and less time chasing down data.  INDOT noted that 

EIS conducted from shared geospatial data had better quality data, spent less time 

acquiring data, and could get to a common understanding faster.  A common data set 

reduced interagency and public conflict because groups could quickly come to a common 

understanding of the ground truth (Federal Highway Administration, 2005). 
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To understand Indiana's approach to geospatial information sharing, I first needed 

to understand the IndianaMap—its origins, its structure, and its importance—because it 

simultaneously represents Indiana's sharing vision and the vision's concrete 

manifestation.  The IndianaMap is both a clearinghouse and a publicly-available web 

interface through which users can seamlessly search, find, and download a number of 

spatial layers such as address points, street centerlines, land parcels, political juridictions, 

geologic information, watershed data, wind turbine locations, and wireless coverage 

areas.  Figure 4.2 is a screen shot taken from the IndianaMap's interactive web site 

showing alternative energy sites and broadband wireless coverage (in green) in the 

Bloomington area (IndianaMap, 2012a).  Behind this relatively user-friendly interface sits 

a number of technologies, policies, and relationships.  Figure 4.3, designed by the author, 

shows the data sharing and management relationships supporting the IndianaMap.
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Figure 4.2: IndianaMap Screen Shot

(Source: IndianaMap, 2012a)

129



Figure 4.3: Relationships Supporting the IndianaMap

(Sources: IndianaMap web site, 2012b, 2011; Researcher interviews; 2011)
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2005 Statewide Orthophotography Project
The 2005 statewide orthophotography project was the other catalyst.  If the I-69 

projects tested concepts and technologies, and revealed the importance of common goals, 

the orthophotography project demonstrated the value of state-county partnerships. 

Orthophotography is overhead imagery that has been processed to have the same look, 

feel, and utility of a map, and is widely used by all levels of government for planning, 

zoning, and emergency response.  Orthophotography is valued because it provides much 

of the utility of a map without the labor intensive and time-consuming cartographic 

processes and is, therefore, easier to keep current.  Extensive planning, intensive 

computer processing, digital storage, and bandwidth needs are its drawbacks.  

Obtaining orthophotography has traditionally been the responsibility of local 

governments with counties and municipalities committing funds, developing 

specifications, issuing requests for proposals (RFPs), selecting contractors, assessing 

quality, storing data, and disseminating products--daunting tasks for counties or 

municipalities with a one-person GIS shop and small information technology and 

contracting staffs.  For the 2005 orthophotography program, the state, counties, and the 

IGIC divided the work and pooled resources.  The state issued the RFP and awarded the 

contract, the IGIC developed standards, specifications, and quality control procedures; 

and proposals were reviewed jointly.   At a minimum, counties would receive their aerial 

photography as 

natural color (3-band (red, green, blue)), 12-inch resolution, county mosaics. 

Those counties that required and could afford higher-resolution, six-inch imagery, could 
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fund the difference or “buy up” (IGIC, 2011a; Indiana University, 2006). By pooling 

resources, Indiana obtained its orthophotography for an estimated 30-40 percent less than 

individual county acquisitions and received imagery in consistent formats that could be 

woven into a seamless, statewide, imagery basemap (IGIC's submission to the NSGIC, 

est 2006).  Counties did not have to manage the contracting process, and the state likely 

had a larger—and likely more competitive—pool of bids to select from.  

The orthophotography initiative leveraged funding from the Indiana Department 

of Environmental Management, Indiana Department of Natural Resources, USGS, and 

the U.S. Department of Homeland Security (Indiana Spatial Data Portal website; n.d.). 

Similar to how Indiana University's (IU) IGS provided technical and information 

technology support to the nascent IndianaMap, IU's University Information Technology 

Services (UITS) provided the IT infrastructure for the orthophotography initiative.   IU's 

computing resources were uniquely positioned to support such a storage, processing, and 

bandwidth intensive product because IU had previously prioritized the development of 

high-performance computing systems, and received National Science Foundation (NSF) 

funding for such in the past as part of the TeraGrid initiative (Researcher interviews, 

2011; Indiana University/IUTS, 2011).  A testament to the success of the 2005 

orthophotography initiative is the fact that Indiana utilized the same basic model for the 

2010 statewide orthophotography program with minor modifications based on lessons 

learned from the 2005 project (Indiana Department of Administration, RFP, 2010).   
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Indiana: Organization for Geospatial Information

Indiana adopted a hybrid organizational model for geospatial information sharing 

that integrated state entities, local governments, non-profit organizations, private industry, 

and educational institutions. This approach allows Indiana to call upon the authorities of 

the state, tap into the expertise of private industry, and harness the state's academic 

resources to a degree not observed in the other three case studies. Indiana's organization 

for geospatial information is represented by the state GIS officer (GIO) and the Indiana 

Geographic Information Council (IGIC).  

State GIS Officer 
The position of GIO was created by the state legislature in 2007 with the 

requirements and responsibilities spelled out in statute.  Although the individual is 

appointed by the governor, code requires the appointee to be “an experienced geography 

and mapping professional” (Ind. Code § 4-23-7.3-13, 2007).  The position sits within the 

state's Indiana Office of Technology (IOT), so the GIO is more likely to be viewed as an 

honest broker than if they were, for example, embedded in an organization with its own 

geospatial data requirements.  Indiana's GIO is a one-person operation with IOT 

providing office space and basic administrative support.
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The specific responsibilities of the GIO include:

• Facilitating data cooperation among federal, state, and local entities;

• Integrating data held by state agencies and political subdivisions into a statewide 

map;

• Acquiring, storing, and disseminating GIS data; and

• Coordinating with state educational institutions to promote formal and informal 

GIS educational opportunities in the state (Ind. Code § 4-23-7.3-13, 2007).

The GIO can award state contracts, a valuable tool to further sharing, as the 2010 

orthophotography project demonstrated.  However, the sharing and integration mission 

has no funding stream, and funding is done on a project-by-project basis, and funding 

obtained via a variety of means (Researcher interviews, 2011; IGIS NSGIC submission, 

approx 2006).  The legislature may fund specific projects, the GIO may work with federal 

agencies to obtain grant dollars, the GIO may work with the counties to manage federal 

pass-through funding, or the IGIC may solicit project funds from its membership.  The 

legislation that established the GIO's position also established the legal and fiscal shell 

needed to fund the state's sharing initiatives; however, no funds have been appropriated, 

making it a classic authorized--not appropriated case.  Legislation is being drafted to 

transition Indiana from this hand-to-mouth approach to a fee-based funding approach that 

would earmark a portion of the fee for recording a deed to fund state-level GIS initiatives, 

but its chances for passage are unclear given today's economic difficulties.    
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Indiana Geographic Information Council
The hybrid structure of the Indiana Geographic Information Council (IGIC) 

represented the most significant finding from the Indiana case study.  In Indiana, the 

state-level GIS council is not a government entity, but a non-profit, membership 

organization, that has been official recognized as Indiana's statewide coordinating body. 

What would eventually become IGIC grew out of a series of technical exchanges and 

project meetings of GIS professionals from a variety of state, county, federal, and private 

entities.  In 2000, IGIC was founded, recognized by Governor's Proclamation as the 

official statewide GIS coordinating body, and incorporated as a 501(c)(3) non-profit 

corporation (IGIC, 2011b; IGIC, est. 2011; IGIC 2000).  

It is IGIC's vision that  “All Indiana communities will be safer, healthier, and 

wealthier and wiser if they are part of a robust statewide GIS infrastructure” and its 

chartered and stated mission is “Coordination of Indiana GIS through dissemination of 

data and data products, education and outreach, adoption of standards, building 

partnerships and the IndianaMap” (IGIC, 2011b; IGIC, 2009).

IGIC is a membership organization in the truest sense, with approximately 350 

members drawn from governments, academia, corporations, non-profits, and individuals. 

Funding comes through membership dues and the annual statewide-GIS conference.  A 

30-member elected board-of-directors provides strategic guidance, sets priorities, and 

ensures key stakeholders are represented.  Table 4.3 shows the numerous stakeholders 

represented on the board. The council's work is carried out through volunteers serving on 

an array of workgroups and committees, as only the full-time executive director and part-

time assistant are on salary, and IGIC estimated that volunteers had contributed 1,400 
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work hours to the IGIC (IGIC, est 2011, 2010, 2009). 

Table 4.3: Indiana Geographic Information Council (IGIC) Stakeholders

Stakeholder Number of Board Seats
IGIC Executive Director 1
State government 2
County government 3
Municipal government 3
Federal government 2
Regional GIS Consortia 5
Regional planning commissions 1
Membership at large 4
Education 2
GIS service providers 2
Nonprofit 2
Utilities 2
Critical infrastructure 2
Surveyors 2

(sources:  IGIC annual reports 2009, 2010; Researcher interviews, 2011)

IGIC's board structure overcomes the sticky problem of integrating the utility 

industry into a statewide sharing initiative.  Of the four states studied, I believe Indiana 

has done the most effective job of integrating the utility industry into Indiana's GIS 

planning process given the depth of the industry's involvement in the council.  While 

utilities are huge users and creators of geospatial information, governments run into three 

common problems when dealing with utilities.   First, many utilities are private 

companies, and while regulated, they are not subject to the full array of state directives. 
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Second, utilities fear sharing because many view their GIS holdings as trade secrets 

essential to maintaining their competitive edge.  Finally, utilities fear that making data 

available to the public would open them up to liability and lawsuits if the data were used 

inappropriately (Researcher interviews, 2011).   

In its 2011 Geospatial Maturity Assessment (GMA) survey, Indiana did note that 

the IGIC does not interact with the state's 911 board or equivalent (NSGIC GMA: 

Indiana, 2011).  A state's 911 board can be looked at as both a large, and growing user, of 

geospatial data, and a possible funding source for GIS improvements through the 911 

phone surcharges.  

IGIC plays three main roles in Indiana:  advising the state, planning and 

coordination, and outreach.  Its advising role derives from practical and legal reasons. 

On the practical front, the GIO, has authority to award contracts, but the state is not 

staffed to assess the state of technology, write specifications, or draft requests for 

proposals.  Instead, much of the legwork for statewide projects is done by the IGIC and 

its committees in concert with the GIO as with the 2010 orthophotography program. This 

unorthodox, reciprocal, approach works because it allows the state and IGIC to work 

from their strengths.  The state's power comes from its ability to award contracts while 

IGIC's influence derives from its ability to stay abreast of ever changing technologies, 

determine appropriate standards and specifications, and balance stakeholder interests. 

While government procurement purists might blanch seeing specifications being drafted 

outside a government organization, the IGIC's open membership policies and the 

transparency of its committee and workgroup structure insulates it from charges of 
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favoritism.   IGIC also has a statutory advisory role.  Under the 2007 IndianaMap 

legislation, IGIC is responsible for recommending the state's geospatial data standards 

and statewide data integration plan, and presenting them to the GIO for approval or veto 

(Ind. Code § 4-23-7.3-14, 2007).  

IGIC has a Legislative Committee that helps draft language for, tracks, comments 

on, and supports relevant legislative initiatives.   For example, IGIC supported the High 

Speed Internet Service Deployment and Adoption Initiative (Ind. Code § 5-28-33, 2009). 

Having this on the books in conjunction with the state-county data sharing initiative, 

covered later in this chapter, positioned Indiana to receive one of the first four State 

Broadband Mapping Grants, $ 3.2 million.  These grants were funded under the 2009 

stimulus bill (American Recovery and Reinvestment Act) and administered by the 

Department of Commerce's National Telecommunications Information Association 

(NTIA) (IGIC 2010; IOT, n.d.; NTIA, n.d.).

In addition, IGIC maintains and consistently updates a strategic plan for Indiana 

to establish “a path of action to meet opportunities and challenges of applying geographic 

information systems (GIS) in Indiana” with the most recent (2011-2013) being released 

in December 2011.  (IGIC, 2011c; IGIC, 2009).  The development and implementation of 

these strategic plans is done through the IGIC's committees, workgroups, and member 

organizations.

IGIC takes its outreach and education role seriously.  Multiple methods and 

venues were mentioned during the Indiana site visits.  The annual Indiana GIS 

Conference is the primary outreach effort, and the conference recently began rotating 
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among Indianapolis, Bloomington, and Muncie to lessen travel expenses for financially 

strained jurisdictions.  Both low-tech and high-tech approaches are used and are shown in 

Table 4.4.  

Table 4.4: Indiana's GIS Outreach

Intranet/Internet Blogs Member only sites
Newsletters

(hardcopy/softcopy)
Professional 

seminars/webinars 
(discounted)

Really Simple Syndication 
(RSS) feeds

Professional dinners Roadshows/site visits Social media
E-mail lists/list serve Sponsorship of professional 

awards
Indiana GIS day

Phone calls Help desks
(Source: Researcher interviews, 2011)

IGIC's outreach extends beyond Indiana's borders, and it maintains relationships 

with a variety of professional organizations to include non-governmental organizations, 

such as the National States Geographic Information Council (NSGIC), standards bodies 

such as the Open Geospatial Consortium (OGC), and professional entities such as 

URISA.  Many of these higher-level relationships are shown in Figure 4.4.
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Figure 4.4: Indiana Geographic Information Council (IGIC) External Coordination

(Source: Researcher interviews, 2011)

The importance of outreach was referenced multiple times by GIS professionals in 

the state who viewed it as an important part of the professional culture in Indiana that 

creates a conducive environment for data sharing.  It is not unusual for a county or 

municipality to have only one GIS professional on staff, and, in that environment it is 

easy to see how opportunities to get technical questions answered, stay current on 

developments in the field, and network with other GIS professionals are desired and 

appreciated.  It should be noted that while communications and outreach use similar tools 

and techniques, their goals differ.  Communications focused on delivering information. 

Outreach focused on creating relationships.  
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Regional GIS Consortia
Indiana has regional consortia that supplement and complement the efforts of the 

GIO and IGIC.  These include the Indianapolis Mapping and Geographic Infrastructure 

System (imagis), the Northwest Indiana GIS Forum, the Northeast Indiana Geospatial 

Information Community, and the Michiana Regional GIS (organization Internet home 

pages, n.d.).  

Indiana University
Indiana University has been tightly involved in Indiana's geospatial sharing 

initiative from the beginning, and, of the four case studies, Indiana made the best use of 

its academic resources as they were fully integrated into the IndianaMap.  IU's IGS 

provided GIS and technical expertise and served as a key organizer and the data 

integrator for the I-69 project, and its IUTS provided technical expertise, coordination, 

and specialized high-performance computing resources to support the dissemination of 

the orthophotography products.  Furthermore, IU personnel play critical roles in Indiana's 

professional GIS networks and supporting the IGIC.  

State-County Relationships
Indiana is a home rule state, and that, along with good political sense, colors the 

state's relationship with the counties.  In 2008, as part of expanding the “GIS Atlas for 

SW Indiana” Atlas into a statewide project, Indiana turned to its counties.  It is important 

to note that this took the form of a request rather than a directive and demonstrates how 

the state negotiates with the counties.  A letter from the state invited the counties to help 

build a seamless, statewide map using the visionary language of superordinate goals--“ to 
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better serve the citizens of your county” and “the benefit of all Indiana citizens” and does 

not use the sterile language typical of a bureaucracy.  Between the lines of aspirational 

wording can be found the practical specifics, the GIS resources provided by the state, the 

uses of the data, the financial incentives provided, and the specific data layers requested. 

The financial incentives-- up to $14,894 from the Indiana Department of Homeland 

Security—were clearly spelled out and intended to help offset the expense of making the 

data automatically available via the world wide web through the use of web feature 

service (WFS) technology (Indiana Office of Technology, 2008).  

Through its offer of financial incentives, the state both insulates itself from 

creating unfunded mandates, and has likely made the procurement of computer services 

more efficient, as contractors are able to bid on a large number of cookie cutter projects. 

Once the WFS servers and technology were in place, county updates to the shared data 

layers are automatically updated within the IndianaMap, saving labor hours for both the 

state and the counties.   

Implementing the sharing initiative required more than shared goals and financial 

incentives, it also required networking, outreach and trust.  Outreach varied from a simple 

phone conversation between GIS professionals, to site visits, to more formal 

presentations to county board of supervisors. By traveling to the counties, state outreach 

furthers the concept of a state-county partnership as opposed to a traditional senior-

subordinate relationship.   Much of this outreach took place within a strong, overlapping 

network of GIS professionals and previous relationships.  Indiana officials had, for 

example, hit the road as part of the 2005 orthophotography program with in-person 
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delivery of the data to many counties—something remembered when the sharing 

initiative was initiated in 2008.

Through this initiative, Indiana increased the number of counties sharing 

geospatial information from the original 29 counties to 85, with only seven counties 

choosing not to participate (IndianaMap, 2012b).  The days of manpower intensive hand 

delivered discs and drives had been replaced by scheduled, automated updates that freed 

up GIS resources across Indiana.  

Networks not Champions 

The I-69 project, the orthophotography initiative, and sharing initiative were all 

examples of long-standing and reinforcing networks at work.  As noted in the interviews, 

they were the result of interactions among dozens of GIS professionals, bureaucratic 

professionals, and politicians, and not the work of one or two champions—as the term 

has been defined in this work.  However, this does not mean that Indiana did not have 

identified champions.  Indiana State Senator David C. Ford was singled out for mention 

for his ability to see the economic importance of the IndianaMap project and his co-

sponsorship of the 2007 legislation (IGIC: David C. Ford Award, n.d.; Ind. Code § 4-23-

7.3-13, 2007).  

The professional bonds among GIS professionals developed over years and even 

decades, and held despite position changes and reorganizations.  The networks reinforced 

each other in that it was not unusual to find GIS professionals who were not only actively 

supporting sharing initiatives in their current job, but were also involved in the IGIC 

either as a current or past board member, a committee chair, or supporting a workgroup.  

143



It was these networks constructed of dozens of committed professionals, rather 

than a single champion, that were instrumental in the success of Indiana's two catalyst 

initiatives—the I-69 project and the orthophotography initiative.  It was within these 

networks that the vision of a seamless, statewide map took hold and is being realized. 

These initiatives tested concepts, technologies, and organizations and their initial success 

bestowed credibility on Indiana's GIS community that helped these initiatives expand.  

Resources and Value

Despite the efforts of these professional networks, resources—as defined in this 

research as sustainable funding—was the only one of the 24 model elements that were 

not observed as part of the case study since Indiana's geospatial information sharing 

efforts have no dedicated funding stream.  Essentially, the salary and benefits for the 

state's GIO represent that state's only long-term, fiscal commitment.  While the 2007 

IndianaMap legislation created the necessary legal authorities, no monies have been 

allocated.  Given that nearly five years have passed since the law was enacted and the 

main legislative champion for GIS has since died, no changes are expected.  Funding is 

project-by-project, grant-by-grant.  On its 2011 GMA, Indiana reported two of its three 

goals and two of its three challenges had to do with uncertain funding.  Neither the 

document review nor interviews turned up specific evidence of programs being 

terminated or delayed for lack of funding.  Table 4.5 lists the variety of funding sources 

Indiana self-identified on their 2011 GMA.
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Table 4.5: GIS Funding Sources for Indiana for 2011 
(type/source)

Broadband mapping grant (Federal: NTIA) 
(stimulus)

State Planning & Research (SPR) 
transportation (Federal: FHWA)

USGS partnership funds (Federal) NGA grant (Federal)
U.S. Department of Agriculture 

(USDA)/Natural Resource Conservation 
Service grant (Federal)

County “buy-ups” for orthophotography 
program

Agency contributions to the Imagery & 
Elevation Program (State)

Disaster recovery funds (unspecified 
source)

(Source: NSGIC GMA: Indiana, 2011)

The uncertainty of funding in a political and administrative environment that 

places high importance on efficiency and performance measurement may explain why 

Indiana places importance on demonstrating the value of its GIS initiatives.  Value, in the 

sense that GIS and the sharing of geospatial information promotes efficiency in 

government and economic benefits, was and is an important driver in Indiana's success. 

In the literature a robust GIS infrastructure is portrayed as an engine of economic 

development for the information economy in the same vein that road, rail, and 

telecommunications infrastructure supported the manufacturing economy (ESRI, 2010; 

Goski, 2005).  IGIC even created a “GIS for Economic Development” presentation that 

members can modify and customize (IGIC: GIS for economic development, n.d.).

ROI studies identifying the value of information and information sharing are 

particularity challenging since determining the price of or valuing a public good is 

difficult.  Furthermore, the growth of online self-service portals makes it difficult to fully 

assess the full depth and breadth of one's user base.  Indiana, to its credit, conducted a 

detailed and rigorous ROI, despite these difficulties, by using an approach developed by 
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Bhagwat and Ipe (2000) for state geologic mapping. The 2008 ROI study that indicated 

that the IndianaMap supported over 1.7 billion dollars in projects, or more than 200 times 

the amount invested (IGIC, 2008).  

Value was also important in the practical sense that Indiana looked for efficiencies 

and creative ways to support its efforts.  Indiana acquired statewide orthophotography 

coverage for 30-40 percent less than individual county purchases by pooling resources, it 

built the predecessor to the IndianaMap with highway dollars, and took advantage of the 

existing, NSF-funded, high-performance computing resources at Indiana University.  

In a FHWA study (2005), Indiana estimated that the cost of developing the GIS for 

Southwest Indiana was $100,000—about one-fifth of the cost of getting FHWA approval 

for an EIS.  

Value was also important in the political sense in that the ROI study and 

IndianaMap portal are all items that can be used to garner political and bureaucratic 

support.  Politicians may not want or need to understand the intricacies of the technology 

behind the IndianaMap portal or the spatial data portal, but they would certainly 

understand the importance of having a public portal filled with data that companies from 

around the world can access to inform their decisions about markets, resources, and plant 

locations.  Examples include Honda's selection of Indiana for a new plant and a brick 

making firm choosing Indiana for the proximity to shale quarry, clay soils, and landfills 

(for energy) (IGIC, 2008; Researcher interviews, 2011). 

Tabular Summary 

A tabular summary of the results of the Indiana Case Study are presented below in 
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Table 4.6.  The document reviews and interviews turned up indicators that only one 

(resources) of the 24 model elements were not present, and also indicated that 14 were of 

particular importance.  Present means that the interviews or document review indicated 

that the element was present in that state.  Emphasized means that the element was 

present and came up frequently during the interviews or in the document reviews.
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Table 4.6: Case Study Summary—Indiana 
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized

Trust

Yes. Long-standing professional networks, 
outreach, aggressive communications, and 

transparency all engendered trust.
Shared vision Yes. Early on, many GIS professionals in 

Indiana held the view that GIS could improve 
government decision-making, efficiency, and 

transparency.
Stability Yes, while personnel changed positions, they 

frequently stayed within the GIS field.
Reciprocity Yes, with, for example, the data sharing 

initiative, the state got access to county-created 
and maintained data layers while the state 

developed a statewide dissemination portal that 
freed counties from having to manage their own 

portals or respond to individual requests for 
data.

Supportive organizational culture Yes. Organizations like INDOT, IGS supported 
pilot initiatives at both the individual and 
organizational level.  Likely because the 

resource risk was low relative to the potential 
benefit.

Organizational commitment Yes. INDOT, IGS, IGIC, IU, IOT are all fully 
committed to GIS as an important part of 

Indiana's economic infrastructure
Strategic plan Yes, IGIC maintains and updates a strategic plan 

with the most recent one being released in 
December 2011.

Superordinate goals Yes, the theme of using GIS to make 
government for efficient and effective was 
frequently noted.  The initial GIS atlas and 

statewide orthophotography project were things 
that could not have been accomplished by either 

the state or counties by themselves.

Effective communications Yes, IGIC maintains an aggressive and effective 
communications effort that uses a variety of 

approaches.
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Table 4.6: Case Study Summary—Indiana 
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized
Value Yes, Indiana demonstrates the value of 

geospatial information sharing through the 2008 
ROI study.

Threats and concerns Yes, the lack of a stable funding source was the 
most frequently cited concern.

Appropriate organizational  
structures

Yes, Indiana made good use of innovative and 
hybrid organizational models.

Appropriate organizational processes Yes, IGIC's board, committees, and workgroups 
worked within a structured plan and schedule.

Durable relationships Yes, many professional relationships within 
Indiana's GIS community spanned decades.

Resources No stable funding stream.  Funding is a mix of 
grants, project-specific funding, or raised by 

IGIC.
Partnership agreements Yes, data sharing agreements between state and 

85 of its 92 counties.
Dedicated or lead organization Yes, statutory mission of the state GIO,who falls 

under the Indiana Office of Technology.
Dedicated coordinator Yes, full-time state GIO
Coordinating committee Yes, IGIC
Clearinghouse Yes.  IndianaMap, publicly-available
Champion(s) Yes. David C. Ford, State Senator from Hartford 

City
Standards Yes. IGIC worked to determine and recommend 

standards.

Rules Yes.  Rules appeared to have more impact with 
how the data were shared and were not a 

significant factor in why organizations entered 
into sharing agreements.  Likely a reflection of 
Indiana's Home Rule legislation and culture. 

Incentives Yes, monetary, technical, efficiency

149



Table 4.6: Case Study Summary—Indiana 
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized
ADDITIONAL ELEMENTS OBSERVED

+Outreach A robust outreach and eduction effort by both 
the state and IGIC created goodwill between the 

state and subordinate jurisdictions.

+Opportunity Took advantage of funding opportunities on at 
least two major occasions.

+Academic Integration Took advantage of skills and capabilities 
resident within Indiana University.

Chapter Summary: Indiana Case Study

The diagrams, narrative, and tabular summary presented in this chapter 

documented the history of Indiana's sharing initiatives and described its current 

organization for GIS. The summary here illustrated how professional networks, 

opportunity, innovative organization models, outreach, and the creative use of the state's 

academic institutions propelled Indiana's geospatial sharing program forward under a 

broadly-defined vision.  The material obtained and reviewed showed the presence of all 

but one model element with 15 of the 24 elements being emphasized.  Furthermore, the 

research and interviews indicated that three additional elements be considered for 

integration into the model:  opportunity, outreach, and the integration of academic 

institutions.  
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Chapter 5: Montana Case Study

Right to know. No person shall be deprived of the right to examine 

documents or to observe the deliberations of all public bodies or agencies 

of state government and its subdivisions, except in cases in which the 

demand of individual privacy clearly exceeds the merits of public 

disclosure. 

(Article II, Section 9, Montana Constitution, 1972)

Montana Case Study Highlights

Chapter 5 details the knowledge gained through a close inquiry into the basis of 

Montana's noted success in geospatial information sharing.  In 2003, it became the first 

state to create and publish a statewide, digital cadastre—or property parcel—database 

(Freeman, 2011).  Research consisted of an extensive document review and a multi-day 

site visit that included a series of structured interviews with three GIS professionals 

having an average of 19 years experience in the field (Research interviews, 2011). Care 

was taken to include professionals within different organizations and jurisdictions to 

lessen the chance of receiving a state-only view.  Montana was chosen as a case study site 

based on relevant professional awards received, the advice of an expert panel, and to 

provide regional and historical balance.  I did not come upon any prior GIS case studies 

involving Montana.  
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Montana at a Glance
The figures shown in Tables 5.1 and 5.2 below were obtained from 2009 and 2010 

U.S. Census data and an online locator provide snapshot of Montana's size, population, 

wealth, and political organization.

Table 5.1: Montana Overview

Population (2010 U.S. Census) 989,415 (US 308,745,538)
Population rank (2010 U.S. Census) 44th
Land area (2010 U.S. Census) 145,545.8 square miles 

(US 3,537,438 square miles)
Population density (2010 U.S. Census) 6.8 people/square mile 

(US 87.4 people/square mile)
Density rank (2010 U.S. Census) 48th
Median household income (2009) $42,222   (US $50,221) 
Median household income rank 42nd

(Source: U.S. Census, 2011)

Table 5.2: Political Subdivisions in Montana

Type Number
Counties 56
Cities and Towns 129
Recognized American 
Indian areas

8

(Source: HomeTownLocator®, 2012)

This case study summary consists of a diagrammatic summary, a descriptive 

narrative, and detailed tabular summary.  Figure 5.1, designed by the author, succinctly 

summarizes the case study findings, and presents them against the backdrop of the 

collaboration model presented in Chapter 2 (Figure 2.5).  Of the 24 elements in the 

proposed model, some aspect of all 24 were noted as present in Montana with clear 
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emphasis on 19 of them.  Presence noted means that the interviews or document review 

indicated that the element was present in that state.  Emphasis noted means that the 

element was present and came up frequently during the interviews or in the document 

reviews. In addition, a 25th element—outreach—was noted by interviewees during the 

site visit.
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Figure 5.1: Model elements noted in Montana Case Study
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A review of Missoula County's Conservation Resources Atlas serves as a microcosm of 

the state of geospatial information sharing in Montana.  Layers utilized came from at 

least 24 different entities, including federal agencies, state agencies, county government, 

city government, non-governmental organizations, private firms, and academics. The data 

sources behind the layers in Missoula County's product are summarized in Table 5.3. 

Table 5.3: Data Sources Used by Missoula County

Natural Resources Conservation Service 
(federal)

The Nature Conservancy

Montana Department of Revenue Missoula Conservation District
Missoula City-County Office of Planning 
and Grants

Montana Natural Heritage Program

Missoula County Rural Initiative U.S. Fish and Wildlife Service
Bureau of Land Management (federal) National Audubon Society
Montana Department of Natural Resources 
and Conservation 

Academics

U.S. Forest Service Montana Department of Environmental 
Quality

Montana Dept of Fish, Wildlife, and Parks Federal Emergency Management Agency
Plum Creek Timber Company City of Missoula
Missoula County Parks Department Montana State Library 
Montana Historical Society Montana State Historic Preservation Office
National Park Service U.S. Geological Survey

(Source:  PLACE Project website, 2012)

Geospatial information sharing in Montana had both top-down and bottom-up 

elements.  Of note was the use of the concept of stewardship as the unifying principle, 

and the impact of a progressive past on today's sharing environment.  Of the four case 
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studies, Montana had the most NSDI-like approach with framework layers identified and 

organizations assigned responsibilities for specific layers.  While other states might envy 

the presence of a dedicated funding stream, the revenues do not meet all of Montana's 

priority needs forcing it to look for external funding.

Key Aspects of Governance  

The four elements of governance in Montana with the greatest potential to impact 

the geospatial sharing environment can all be found in Montana's constitution: home rule, 

the public's right to participate in agency decisions, the public's right to know, and 

intergovernmental cooperation.   (Article II, Sections 8 & 9; Article XI, Sections 4, 6, & 

7).  Home rule powers are spelled out in Article IX, Section 6 as “a local government unit 

adopting a self-government charter may exercise any power not prohibited by this 

constitution, law, or charter.” 

Montana, founded in 1889, was heavily influenced by the progressive movement 

and that influence can still be found in the right to participate and right to know articles. 

The constitutional declaration of citizens' rights creates a conducive information sharing 

environment, as the presumption is that the government's data will be shared.  The notion 

that government-created geospatial data belong to the citizens Montana has been fully 

established, and making data accessible to the public has become the norm, with 

restricting access the exception.  If the case for making data available to the public was 

couched in the language of “should” or “could” in the other three states studied, the 

operative language for Montana was “would.” This sense of a cooperative environment is 
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furthered by Article XI, Section 7, which grants local government wide latitude to share 

services with, and transfer or delegate functions to other localities, as well as enter into 

agreements with the state or federal government.

History of Montana's Geospatial Sharing Initiatives

The roots of Montana's GIS efforts go back to the early 1980s when the 

Governor's Council on Management recognized that the growing amount of digital data 

on the state's natural resources needed to be better coordinated and shared.  Legislation 

passed in 1983 established both the Natural Resource Information System (NRIS) and 

Natural Heritage Program (NHP), and it was decided to locate both programs within the 

Montana State Library (MSL) to take advantage of its information dissemination mission 

and its neutrality (Montana Natural Resource Information System, n.d.).  

Montana's GIS was built on a mixed funding model using project-specific grants 

and some initial development of state-level GIS capabilities was undertaken with 

Superfund monies to support remedial investigation activities in Butte and Anaconda 

(Montana, Geospatial Strategic Plan 2010, 2006). Remedial investigations are undertaken 

when a site is listed on the EPA's National Priorities List to characterize and baseline the 

facility and evaluate treatment technologies under consideration (EPA, 2011). 

       In 2005, Montana passed the Montana Land Information Act that established a 

healthy, sustained, funding stream for data development.  The funds come from the 

document recording fees associated with property transactions, as 75 cents from each 

recorded document by the counties is forwarded to the Montana land information 
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account, while the counties keep 25 cents for their own land information operations 

(Montana Land Information Act (MLIA), 2005).  While the fund does not completely 

eliminate the need for outside funding, FY12 budget estimates showed MLIA revenue 

covered 80 percent of the 2011 Land Information Plan requirements and outside grants 

covered only 20 percent with the MLIA dollars focusing on development of data layers 

specified in the Montana Spatial Data Infrastructure (MSDI) ( Montana Land Information 

Plan FY12-FY13, 2011)

Montana, through rule making, formally launched the MSDI in 2006 (Montana 

Department of Administration, 2006: Montana Framework Layers, 2009).  Of the four 

case studies, Montana's approach most closely mirrors the approach set forth in the 

federal government's NSDI policy documents.  The federal NSDI has seven framework 

themes or layers, and Montana has 14.  Organizations and/or individuals have been 

designated as leads or stewards for specific layers under both the NSDI and MSDI. 

Montana's addition of seven layers likely reflects a state's need for higher fidelity data 

and the important role natural resources and agriculture still play in Montana's economy. 

It is also worth noting that Montana is rare among states in that the cadastre, or parcel 

database, is primarily maintained at the state, not county, level, and that Montana has a 

statewide appraisal system (Researcher interviews, 2011).  Figure 5.2 is a screen shot 

taken of Montana's cadastral web portal.  Table 5.4 presents a comparison of the MSDI 

and NSDI approaches, and also provides examples of ongoing federal-state partnerships 

as the stewardship of two Montana-specific framework layers, hydrologic units and soils, 

having been delegated to federal agencies.
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Figure 5.2: Montana Cadastral Internet Portal: 2012

(Source: Montana Cadastral Database, 2012)
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Table 5.4: Comparison between National Spatial Data Infrastructure Framework 
Layers and Montana's Framework Layers (MSDI)

Framework Layer Montana (MSDI) Federal (NSDI)
Geodetic Control/Survey Base Map Service Center 

(BMSC)
National Geodetic Survey

Cadastral (property parcels) BMSC Bureau of Land Management

Orthoimagery BMSC/NRIS USGS

Elevation USGS USGS

Hydrography NRIS USGS

Administrative units/Boundaries BMSC U.S. Census Bureau

Transportation BMSC U.S. Dept of Transportation

Hydrologic Units Natural Resources Conservation 
Service (NRCS) (USDA) 

N/A

Land Use/Land Cover MT NHP N/A

Soils (NRCS) (USDA) N/A

Structures BMSC N/A

Wetlands MT Department of Environmental 
Quality (DEQ)/MT NHP

N/A

Geographic Name NRIS N/A

Geology Bureau of Mines and Geology N/A
(sources:  MSDI website, 2012; FGDC website, 2009)

Montana: Organization for Geospatial Information

State GIS Coordination
Montana has a full-time GIS coordinator who falls under the Base Map Service 

Center (BMSC), Digital Library Division, Montana State Library (MSL).  The position is 

neither mandated by law or executive order, but is stable, having been in existence since 

1996 (Researcher interviews, 2011; NSGIC GMA: Montana BMSC, 2011).  BMSC has 

five additional employees:  four are MSDI theme leads, one programmer, and a program 

manager for the broadband mapping program (Montana BMSC website, 2012).

The Base Map Service Center and GIS coordinator's position were transferred to 
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the State Library from the State Information Technology Services Division, Montana 

Department of Administration in September 2011 (Montana State Library memo, 2011). 

Despite the recent nature of the reorganization, the MSL has a long history of 

disseminating geospatial information and has been involved in state-level GIS integration 

from the beginning.  

Montana Land Information Advisory Council
The Montana Land Information Advisory Council (MLIAC) was legislatively 

established as an advisory body with the passage of the Montana Land Information Act 

(MLIA) in 2005 (MLIA, 2005).  The MLIAC replaced the Montana Geographic 

Information Council (MGIC) which was formed by executive order in 1997 and extended 

through 2005 (MGIC web site, n.d.). 

The MLIAC provides strategic guidance to Montana's GIS initiatives and MSDI 

development, and monitors the use of MLIA funds (MLIAC, 2009, 2007).  The roles of 

the state librarian and director of the Department of Administration are mandated, the two 

legislative representatives appointed by each house of the legislature, and the remaining 

19 are appointed to two-year terms by the governor to represent specific stakeholders 

listed in the act.  Figure 5.3, designed by myself, illustrates the MLIAC's structure as of 

early 2012.  Unfortunately, the previously appointed member's terms had expired, and 

new members had not yet been appointed at the time of the site visit.  The MLIAC has 

two private industry seats, and this provides an important means for private companies—

to include the utility, forestry, and mining industries—to interact with and influence state 

GIS activities (MLIAC website, n.d.).  It is, however, not the sole means through which 

161



private companies are integrated into Montana's GIS efforts  MLIAC's strategic guidance 

involves more than data and dollars.  In 2011, the MLIAC identified funding, marketing, 

training, and data integration and standardization as four policy issues demanding 

attention (Montana Land Information Plan FY12-FY13, 2011).  

Figure 5.3: Montana Land Information Advisory Council 

(Sources: Montana Land Information Act, 2005; MLIAC web site; n.d.)
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Montana State Library
While there have been previous academic arguments (Steinhart, 2006) that 

libraries should play a greater role in distributing and managing geospatial data, Montana 

has actually implemented it.  The MSL is a major actor in geospatial information sharing. 

MSL “came in at the start” with the stand up of the NRIS and NHP, and has been 

involved in the programs ever since (Researcher interviews, 2011).  This is a concrete 

example of how Montana's progressive “need to know” rights asserts itself in geospatial 

policy.  If the philosophy and practice is to share, then giving primary responsibility to an 

organization with a mandated mission to “ensure permanent public access to state 

publications” makes sense (Montana Code, §22-1-219, 2007). 

The library's role recently grew in November 2011 when the Base Map Service 

Center from the Department of Administration's State Information Technology Services 

Division was moved to the state library (Montana State Library memo, 2011) This 

transfer also included the State GIS Coordinator.  Given the recent nature of this 

reorganization, the impact on sharing initiatives could not yet be determined, but there 

seemed to be a logic in putting the state's two major GIS integrators under the same 

organizational roof.  The current MSL organization for GIS is shown in Figure 5.4. 
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Figure 5.4: Montana State Library Organization for GIS

(Source: MSL website, n.d.)

As part of this reorganization, the MSL pulls together the biennial land 

information plan to describe and prioritize Montana's land information needs and to help 

allocate MLIA funds.  This is done with input from the MLIAC, MSDI stewards, and 

other stakeholders.  The land information plan is divided up into those priorities proposed 

for funding and those proposed for grants.  A process for allocating the limited funds 

from the MLIA account to those operations and data categories critical to the day-to-day 

operations of Montana's GIS has been established, as have the categories for which local, 

regional, and tribal jurisdictions are encouraged to submit grant applications.  MSL is 

required to submit a work plan—including a MSDI work plan—for those funded 
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priorities to the MLIAC for review (Montana Land Information Plan, 2011).   

Montana Association of Geographic Information Professionals (MAGIP)
The Montana Association of Geographic Information Professionals (MAGIP) is a 

non-profit, professional, organization with open membership.  MAGIP's mission is to 

“stimulate, encourage, and provide for the advancement of an interdisciplinary approach 

to the use of geographic information” (MAGIP Web site, 2012). In addition to the usual 

activities of a professional association, MAGIP occasionally advises the state.  In 2009, 

for example, MAGIP conducted a detailed review of the MSDI framework layers to 

present that status of each theme in a standardized and consolidated fashion.

 (MAGIP, 2009).  

MAGIP is the primary statewide proponent for the professional development and 

networking of Montana's GIS community, and it represents the bottom-up evolution of 

Montana's sharing culture.  It evolved from the merging of four grass-roots efforts: the 

Montana GIS Users' Group, the Montana Interagency GIS Technical Group, a series of 

initiative working groups, and the Montana Local Government GIS Coalition.  

Montana and Idaho alternate hosting the Intermountain GIS Conference with MAGIP 

serving as host in the even-numbered years.  Table 5.5 provides a detailed listing of 

MAGIPs initiatives and outreach methods.  It has four committees: education, 

professional development, operations and business, and a technical committee.  
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Table 5.5: Montana Association of Geographic Information Professionals (MAGIP) 
Outreach and Communications

Montana's GIS Day Annual technical session
MAGIP spring meeting (2-days) Mentoring program

Discussion boards Support to GIS Professional (GISP) 
certification process

List serve Social networking (Linked in)
Development and dissemination of best 

practices
MAGIP awards program 

(Source: MAGIP web site, 2012)

Non-government Support 
The MLIAC and MAGIP are the most notable sources for private sector 

engagement in Montana's GIS operations, but additional examples of private sector 

engagement were noted during the site visit and interviews.  Multiple private companies 

supported Montana's effort to develop a digital, statewide cadastre—or parcel—database 

to include Montana Power, Burlington Northern, and Montana Dakota Utilities 

(Researcher interviews, 2011; Freeman, 2011)

Non-governmental organizations (NGOs) and individuals also enhance Montana's 

GIS operations.  Conservation organizations provide GIS information on wildlife 

corridors to the Montana's Fish, Wildlife, & Parks (FWP) and the Natural Heritage 

Program (NHP).  NHP's web site (n.d.) allows individuals to submit animal, plant, and 

ecological observations (Montana Natural Heritage Program, n.d.). Montana's (FWP), 

for example, has an aggressive Block Management Program under which private 

landowners allow hunters free access to their lands, and robust geospatial information 

represents an important element of the program's success and acceptance (Montana Fish, 
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Wildlife & Parks, n.d.).  

County GIS Operations
Montana is one of the least--48th by U.S. Census Bureau (2010) computations—

populated states, and that impacts GIS operations.  For the majority of Montana's 56 

counties, GIS is either a one-person operation or a part-time responsibility. Table 5.6 

provides further details on the distribution of GIS personnel across Montana.

Table 5.6:  GIS Personnel in Montana Counties

Number of 
Counties

GIS 
Professionals/Operators

8 – 9 2 or 3
17-23 1 full-time
25-30 1 part-time 
Total 56

(Source: Researcher Interviews, 2011)

Montana is rare among states in that the state is responsible for maintaining the cadastre, 

or parcel data, with only eight counties maintaining their own parcel data.  

The dispersal of GIS professionals across the state makes it clear why the 

importance of outreach was consistently discussed during the interviews.  Not only were 

the important roles played by entities such a MAGIP and the Intermountain GIS 

Conference noted by interviewees, but the importance of “face-to-face interaction,” and 

“one-on-one time,” to build rapport with local governments was also emphasized.  In this 

environment there is a subtle difference between outreach and communications. 

Communications focused on the message and outreach focuses on the relationship. 
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Resources and Value

Montana, as previously noted, has a stable funding stream established by the 

MLIA; however, as previously noted, MLIA funding covers 80 percent of Montana's 

geospatial information needs.  Funding shortfalls were noted in the Montana Land 

Information Plan for FY12-FY13: or, “A major effort to broaden funding sources must be 

undertaken by MSL, MLIAC and MSDI Stewards with grass roots support of the GIS 

community and private sector core users including the real estate, banking and insurance 

industries” (Montana Land Information Plan FY12-FY13, 2011, p. 5).

These shortfalls have led Montana to look for creative means to finance its 

geospatial information development and the development of additional GIS capabilities. 

The most recent examples include Montana's participation in the NTIA's broadband 

mapping initiative.  Montana is one of only four state partners in GeoMAPP (Geospatial 

Multistate Archive and Preservation Partnership), which is a Library of Congress funded 

archival program (GeoMAPP brochure, 2009; GeoMAPP, 2008; Bethune, 2010).   

The same FY12-FY13 Land Information Plan noted that the “GIS community 

must find better ways to communicate efforts and accomplishments embedding GIS 

technology in the core business processes of government and provide Montana citizens 

with location based services that are fast becoming common place in web applications 

they access” (2011, p. 4).  Montana has, relatively recently, gone through the process of 

completing a detailed ROI study on the completed statewide digital cadastre in 2009. 

The ROI identified users and business processes that relied on parcel data, looked at how 

the cadastral layer interacted with the other MSDI framework layers, and developed an 
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approach to monetizing the costs and benefits based upon site visits and download 

volume.  The study estimated the  ROI for the $3 million dollar statewide, digital, parcel 

layer is $9.3 million annually  (Freeman,  2011; MLIAC, 2009). 

Tabular Summary 

A tabular summary of the results of the document reviews, site visits, and 

interviews are presented in Table 5.7 below.  
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Table 5.7 Case Study Summary—Montana
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized

Trust

Yes. Long-standing professional networks, 
outreach, aggressive communications, and 

transparency all engendered trust.
Shared vision Yes. Montana's progressive Constitution sets the 

standard as far as public access and stewardship 
provides the conceptual cornerstone to the 

vision.
Stability Yes, while personnel changed positions, they 

frequently stayed within the GIS field.
Reciprocity Yes, a number of examples of reciprocal 

benefits between Montana and federal agencies 
or Montana and private companies.

Supportive organizational culture Yes. Little hoarding behavior among 
organizations.  

Organizational commitment Yes. MSL has been committed to GIS sharing 
from the beginning

Strategic plan Yes.  Updated plan is needed, but the action plan 
is kept current.

Superordinate goals Yes.  Stewardship appears to be the unifying 
principle. 

Effective communications Yes, MAGIP maintains an aggressive 
communications effort.

Value Yes.  A ROI study was conducted in 2009, but a 
need to improve the communication of the 

benefits of GIS across the state has been noted.
Threats and concerns Yes.  More competition for fewer grant dollars.
Appropriate organizational  
structures

Yes. The MSL, MLIAC, MAGIP division of 
labor appears to be effective.

Appropriate organizational processes Yes. MLIA grant process appears to be 
understood and utilized.

Durable relationships Yes. Many involved in GIS integration for 
several years.
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Table 5.7 Case Study Summary—Montana
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized
Resources Partial.  Has a funding stream, but it not 

adequate to meet Montana's need and has to be 
significantly augmented by grants.

Partnership agreements Yes.  Agreements are a key part of the MDSI 
plan.

Dedicated or lead organization Yes. MSL
Dedicated coordinator Yes, full-time state GIS coordinator 
Coordinating committee Yes, MLIAC
Clearinghouse Yes.  Much of Montana's geospatial information 

is discoverable, Internet accessible, and 
downloadable. 

Champion(s) Yes. John Sesso, Montana House of 
Representatives, Butte-Silverbow County

Larry Thompson, first director NRIS
Standards Yes. Digital parcel data is standardized across 

the state and data posted to the clearinghouse 
needs to have metadata.

Rules Yes.  Montana's public access requirements are 
Constitutionally-directed and create a conducive 

sharing environment. 
Incentives Yes, the MLIA grant process create some 

incentive for local and tribal governments to 
come up with innovative proposals.

ADDITIONAL ELEMENTS OBSERVED
+Outreach A robust outreach and eduction effort by both 

the state and MAGIP created goodwill between 
the state and subordinate jurisdictions.
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Chapter Summary: Montana Case Study

The diagrams, narrative, and tabular summary presented in this chapter 

documented the history of Montana's sharing initiatives and described its current 

organization for GIS. Montana's progressive access laws, NSDI-like approach, 

coordination with non-governmental entities, creative funding,  and stewardship model 

were described.  The material obtained and reviewed showed the presence of all model 

elements, with 19 of the 24 elements being emphasized.  Present means that the 

interviews or document review indicated that the element was present in that state. 

Emphasized means that the element was present and came up frequently during the 

interviews or in the document reviews.  Furthermore, the research and interviews 

indicated that an additional element be considered for integration into the model: 

outreach.  
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Chapter 6: New York Case Study

The central issue facing New York State is how to organize and sustain a  

collaborative effort across all levels of government and with the private  

sector that will harness this powerful tool to improve governmental  

services, drive down costs, and stimulate economic development.

(Center for Technology in Government on GIS, 1995, p. 5)

New York Case Study Highlights

Chapter 6 details the knowledge gained by studying the foundation of New York's 

established success in geospatial information sharing as highlighted by its robust and 

maturing statewide orthoimagery program.  The research consisted of an extensive 

document review, and a multi-day site visit that included a series of structured interviews 

with four GIS professionals having an average of 17 years experience in the field 

(Researcher interviews, 2011). Care was taken to include professionals within different 

organizations and jurisdictions to preclude a too state-centric perspective. New York was 

chosen as a case study site based on relevant professional awards received, the advice of 

an expert panel, and to provide geographic and historical balance. While no academic 

case studies concerning GIS use in New York state were discovered, a series of related 

studies had been conducted by the University at Albany's Center for Technology in 

Government (CTG). 
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New York at a Glance
The data shown in Tables 6.1 and 6.2 below were obtained from 2009 and 2010 

U.S. Census data and an online locator provide a snapshot of New York's size, 

population, wealth, and political organization.

Table 6.1: New York Overview

Population (2010 U.S. Census) 19,378,102 (US 308,745,538) 
Population rank (2010 U.S. Census) 3rd
Land area (2010 U.S. Census) 47,126 square miles

(US 3,537,438 square miles)
Population density (2010 U.S. Census)  411.2

(US 87.4 people/square mile)
Density rank (2010 U.S. Census) 7th
Median household income (2009) $54,554   (US $50,221) 
Median household income rank 17th

(Source: U.S. Census, 2010 and 2009)

Table 6.2: Political Subdivisions in New York

Type Number
Counties 62
Cities 1
Towns and Villages 1487
Recognized American 
Indian areas

12

(Source: HomeTownLocator®, 2011)

This case study summary consists of a diagrammatic summary, a descriptive 

narrative, and detailed tabular summary.  Figure 6.1, designed by the myself, succinctly 

summarizes the case study findings and presents them against the backdrop of the 

collaboration model presented in Chapter 2 (Figure 2.5).  Of the 24 elements in the 
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proposed model, some aspect of all 24 were noted as present in New York.  However, 

three elements appeared to have both positive and negative effects and were noted as 

mixed. Twelve of the elements were emphasized.   Presence noted means that the 

interviews or document review indicated that the element was present in that state. 

Emphasis noted means that the element was present and came up frequently during the 

interviews or in the document reviews.  Mixed means the element was present, but its 

presence appeared to simultaneously encourage and discourage the sharing of geospatial 

information.  Reciprocity, partnership agreements, and rules played particularly important 

roles in New York geospatial sharing programs.  In addition, a 25th element—outreach—

was noted during the site visit and interviews.    
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Figure 6.1: Model Elements Noted in New York Case Study
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Key Aspects of Governance  

Two aspects of governance appeared to impact the environment for geospatial 

information sharing in New York: home rule and its Freedom of Information Law 

(FOIL).  

New York is a home rule state with the authorities granted to local governments 

spelled out in Article IX of its constitution (New York State Constitution, 2011). Article 

IX grants local governments a good deal of autonomy, and creates an environment in 

which state bodies are sensitive to county and local government concerns.  For example, 

in 1997 the state directed all New York State (NYS) agencies to join the just established 

NYS GIS Data Sharing Cooperative, and in 1998 all local governments were invited to 

join (Center for Technology in Government (CTG), 1998; New York State Information 

Technology Policy: GIS Data Sharing, 2010).  A similar deference to local government 

concerns also appeared in the structure of the state's GIS coordinating body whose 

membership is heavily weighted towards local and county government.  

New York has a Freedom of Information Law (FOIL) (FOIL, New York Public 

Officers Law, Article 6, § 84-90)  that closely mirrors the federal Freedom of Information 

Act.  New York's law does not differentiate between requests for records needed to ensure 

government transparency and requests for records looking for commercial gain.  A 

concern that data created at taxpayer expense could be reused, repackaged--or improved--

and sold for commercial gain consistently came through during the document review and 
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interviews.  Critical infrastructure information is exempt from FOIL requirements.  The 

result is that New York created an infrastructure to enable the sharing of geospatial 

information among NYS agencies, local governments, and non-profit organizations, but 

remains hesitant to make a number of their geospatial holdings publicly-accessible.  

History of New York's Geospatial Sharing Initiatives

Historical Overview
The beginnings of New York's geospatial sharing programs had both top-down 

and bottom-up roots.  From the early to mid-1990s, two complementary initiatives were 

coming together. At the grass roots level, GIS user groups, professional associations, and 

localized GIS coordination programs were springing up across the state.  At the same 

time, key leaders in the state recognized that GIS coordination in New York State was 

lagging.  For example, one CTG (1995) report noted that—as of 1994—only four other 

states had neither a formal or ad hoc GIS coordinating body.  Data creation was 

uncoordinated and duplicative, and opportunities for fruitful cooperative relationships 

within the State and between the State and federal government were lost.  This was not 

just inefficient but it also put the state at a distinct disadvantage in the battle to attract 

new businesses and investment (Center for Technology in Government, 1995). 

Efficiency and economic development appeared to be the organizing themes behind New 

York sharing initiatives.  Because of the parallel time lines, the history of New York 

state's geospatial sharing initiative are organized by project.
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GIS Clearinghouse
 The New York State GIS Clearinghouse is considered by those inside and outside 

the state as a key initiative, and it has more in common with a traditional library catalog 

approach than the multifaceted web portals found in Indiana and North Carolina.   In 

1994 the Department of Environmental Conservation (DEC) established a clearinghouse 

by proposing a cooperative program that would include government, academic, private, 

and non-profit institutions (GTC, 1995).  The 2012 version of the clearinghouse allows 

searches by data theme, owner, or county, and presents a textual description of the data. 

It either provides a download link for publicly-accessible data or the custodian’s contact 

information (New York State GIS Clearinghouse, n.d.).

The fundamental change brought about by the establishment of the clearinghouse 

was not necessarily the technology, but the creation of an overarching data sharing 

agreement.  Of the four case studies, New York's data sharing agreement represents the 

most explicit example of reciprocity. When a government entity or non-profit joins the 

data sharing cooperative, it signs a data sharing agreement.  This agreement sets out the 

rights and responsibilities of all members, and eliminates the need to have multiple 

memoranda or agreements, as it is a blanket agreement that applies across the 

cooperative.  Key aspects of the agreement focus on the responsibility for users to 

provide the designated custodian with any improvements made to their data. The 

cooperative also requires that any non-grandfathered data comply with any standards 

approved by the state's coordinating body (New York State Cooperative Data Sharing 

Agreement, 2012).  Table 6.3 gives a sense of the scope and breadth of the clearinghouse. 
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Table 6.3: New York State GIS Clearinghouse Members--2012

Sector Number of Members Example Data Sets
State Government 23 Schools, geology, well, 

dams
County Government 36 Parcel data, zoning, cell 

phone towers
Federal Government 8 Soils, watershed boundaries
Local Government 32 City maps, zoning

Non-profit 18 Conserved farmland, plant 
observations, water quality 

data
Other States 5 Environmental monitoring 

facilities
Sovereign Nations 1 Marshes, streams, roads

TOTAL 123
(Source: GIS Clearinghouse, 2012)

Private entities are not allowed to be clearinghouse members.  However, agencies 

often provide firms with specific geospatial information when they are under contract to 

support the state, and, in those cases, the appropriate uses of the data are spelled out. 

Agencies may also provide specific data to individual users under the FOIL process.  Few 

FOIL requests for geospatial information are adversarial, and many are initiated as a 

routine administrative follow-up to a justified data request that happens to come from 

someone outside the sharing cooperative.  It was noted during one interview that “data 

owners desire to provide” and that the FOIL paperwork helps track who is accessing the 

data, ensures that they go to the primary source, and lessens liability concerns 

(Researcher interviews, 2011). 
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GIS Coordinating Council
A temporary GIS coordinating council was established by law in 1994 to study the 

problem and the council issued a key report in 1996 (New York State Temporary GIS 

Council, 1996).  A GIS coordination effort was then established in the Office for 

Technology (OFT) to implement the council's recommendations.  As noted earlier, state 

agencies were required to join the data sharing cooperative in 1997, and the cooperative's 

membership was extended to local governments and non-profits in 1998.  In December 

2000, the Office for Technology started the NYS Center for Geographic Information to 

focus on developing and integrating the framework layers, encourage the use of GIS in 

State and local government, and support the state's GIS coordination program (NYS GIS 

Coordination Program Briefing, 2001). Following the 9-11 attacks, the GIS coordination 

function was moved to the newly formed Office of Cyber Security, with the Division of 

Homeland Security and Emergency Services (DHSES) that was established in 2001.  The 

move was predicated on the tight linkages between GIS and the identification and 

protection of critical infrastructure, as well as the use of GIS to support emergency 

response (New York State DHSES home page, 2012; Researcher interviews, 2011).  

New York City Watershed Protection Program
Around the same time that the clearinghouse and temporary council were being 

established, a significant regional GIS sharing initiative was developing.  The federal 

Safe Drinking Water Act (SDWA) (42 USC § 300f-300j, 1974 with amendments) requires 

drinking water from surface sources (e.g. lakes, streams, and reservoirs) to be filtered 
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unless the system provides safe water and has an active watershed management system in 

place.  The cost of an aggressive and expensive watershed management system pales in 

comparison to the expense of filtering the 1.2 billion gallons of water NYC consumes 

every day.  New York's Department of Environmental Conservation (NYDEC) estimates 

that a filtering capability would cost $8 to $10 billion to construct and $1 million daily to 

operate (New York State Department of Environmental Conservation, 2012).  While the 

EPA determined that New York City met the criteria to avoid filtration, numerous 

problems with its long-term watershed management program were noted (EPA, 2010). 

By 1997, the stakeholders entered into a NYC Watershed Memorandum of Agreement 

(MOA) and NYC received five-year waivers in 1997, 2002, and 2007 (EPA, 2010).

GIS were viewed as a key enabling technology for watershed management as they 

can delineate watershed boundaries, identify point and non-point sources of 

contamination, and determine ownership of key land parcels.  Identifying land ownership 

is important to stop ongoing contamination, fix problems, or enter into negotiations for 

land purchase or conservation easements.  In order to bring all the relevant GIS layers 

together (terrain, hydrography, land use, and parcel), the collaboration of multiple 

organizations was required: DEC (project lead), New York State Office of Real Property 

Services (NYSORPS), and the eight watershed counties (GIS Watershed Partnership, 

1999).   

Digital Orthoimagery Program
New York's initiatives also have a high-tech side.  Its digital orthoimagery 

program represents another success story and shows how the state was able to benefit 
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from economies of scale and bring in technologies that only few counties could have 

accomplished on their own.  The orthophotography program started as a pilot program in 

2000, became official in 2001, and is now managed on a statewide basis with the state 

taking responsibility for dissemination.  Efficient management of orthophotography is 

essential in New York as its climate and tree cover leaves only a two to five week 

window to collect snow-free and leaf-free imagery (Government Computer News, 2001). 

Given the constraints of nature and funding, the goal is to update 25 percent of the state 

each year.  The program consists of a set of base products paid for by the state with 

counties or U.S. DOT-designated urban areas having the opportunity to “buy up” to a 

suite of higher resolution products.  To support homeland security and disaster response 

requirements, USGS and NGA help fund the acquisition of orthoimagery over four 

priority urban areas: New York City, Buffalo, Rochester, and Albany (Researcher 

interviews, 2011). Orthoimagery is disseminated via “NYS Orthos Online:” which is a 

publicly-accessible web site.  This tools allows users to view, query, and download 

orthoimagery from multiple years (1994, 2002, 2005, 2008);  and users can even create a 

time line to show changes.  A screen shot of Niagara Falls from the web site is contained 

in Figure 6.2.
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Figure 6.2: Screen Shot: New York State Orthos Online

(Source: NYS Orthos Online, 2012; image date 2008)
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New York: Organization for Geospatial Information

State GIS Coordinator
New York effectively has a full-time GIS coordinator who works in the Office of 

Cyber Security, Division of Homeland Security and Emergency Services (DHSES); 

however, there is no specific, formal, geographic information officer position.  DHSES 

was given statutory responsibility for statewide GIS coordination in 2010; however, 

formal coordination responsibilities were assigned by the state's equivalent of an 

executive order in 1996, and those responsibilities passed from OFT to DHSES when 

DHSES stood up in 2001 (New York State DHSES Strategic Plan, 2011; New York State 

DHSES webpage, 2012; NSGIC GMA: New York, 2011). 

The state GIS coordinator has more personnel resources, 15-19 people, than 

observed of the other three case studies.  This could be a reflection of the state's size, 

population, and population density.  The coordinator's office manages a number of 

programs that include: the digital orthoimagery program, a streets and addresses contract, 

the GIS clearinghouse, the data sharing cooperative, a broadband mapping grant, and an 

address development grant.  

Outreach is one of the GIS coordinator's main functions.  New York uses some of 

the more typical methods: training, workshops, road shows, and mini-seminars.  It also 

has made a significant investment in a GIS help desk that all state agencies and local 

jurisdictions can use.  It includes an online forum, knowledge base, and submission 

forms, and was specifically mentioned by GIS professionals in local government as 
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beneficial.  Although there is a good deal of overlap between the tools used for 

communications and those used for outreach, the objectives are different.  The goal of 

communications was to present and forward information while outreach efforts were 

intended to create and develop relationships.  It was, for example, noted that in new 

partnerships it was critical for the state to visit the partner, and not vice versa, as a way of 

highlighting the partner's importance (Researcher interviews, 2011). 

Statewide GIS Coordination Program
New York, by its own admission, was one of the last states to formally or 

informally stand up a GIS coordinating body (NYS Temporary Council, 1995).  

The Statewide GIS coordination program was established—first on a temporary basis—in 

1994 to address the duplicative and inefficient manner in which geospatial information 

was collected and managed within the state.  Among the temporary committee's priority 

recommendations, was the creation of a permanent GIS coordination body with specified 

goals, duties, and organization.  This became a permanent body in 1996 with the release 

of  Technology Policy 96-18, which was reviewed, updated, renumbered, and republished 

in 2010 (New York State Information Technology Policy: Statewide Geographic 

Information Systems).  Figure 6.3, designed by the author, shows the structure of the 

NYS GIS Coordinating Body as of late 2011.  While this body also has private, non-

profit, and academic sector participation, its membership is nearly three-quarters 

government.  
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Figure 6.3: Membership: New York State GIS Coordinating Body

(Source: NYS GIS Coordinating Body website, 2012)
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The private industry representative normally comes from the utility industry 

(Researcher interviews, 2011).  However, the GIS sharing relationship with the utility 

industry in New York is not as deep or mature as the relationships observed in Indiana 

and Montana.  Four potential explanations for the utility industry's lower level of 

involvement in New York's sharing programs were noted in the interviews:

• Private firms cannot join the NYS GIS Sharing Cooperative;

• Private firms are concerned that information shared with governments would 

become subject to FOIL requirements;

• Utility firms are afraid of exposing data that could put them at a competitive 

disadvantage; and,

• Firms are afraid of being exposed to legal liability because their data may be 

blamed for contributing to property damage, injury, or death.  Although the state 

government operates under the umbrella of Sovereign Immunity, the state cannot 

extend these protections to private firms.  

New York State GIS Association
The New York State GIS association is a non-profit professional organization for 

New York professionals involved in “GIS, Global Positioning Systems (GPS), land 

information systems (LIS), automated mapping and related geospatial technologies.”  The 

group was started in 2003 in response to the perceived need for organization that was 

both government and industry neutral, and it currently has approximately 300 members. 

It has a nine-member board of directors with nine committees (conference, education, 

communications, legislative, marketing, membership, regional coordination, GIS 
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(Professional), and by-law changes).  It heavily focuses on professional development and 

supports user group meetings and an annual statewide conference (NYS GIS association 

web site, 2012).  The relationship between the statewide council and the state's leading 

professional organization appeared not as strong as that observed in Montana and North 

Carolina. In Indiana the council and professional organization are the same.  The New 

York State GIS Association uses a variety of means to communicate and those are shown 

in Table 6.4.  

Table 6.4: New York State GIS Association Communications Methods

Web page Social Media
Newsletter List Serve

Regional meetings Statewide conference
Survey Flyers

(sources: NYS GIS association web site, n.d.)

Resources and Value

The placement of the GIS coordination effort within the DHSES affords New 

York the opportunity to take advantage of creative sources of funding.  For example, GIS 

applications such as improved address data can be funded through the 911 phone 

surcharge because point address data is critical for current and future 911 operations. 

NG911, or Next Generation 911, is being developed to fully incorporate new 

communications technologies that break the traditional fixed linkage between a landline 

phone and a physical address, such as cell phones, voice-over internet protocol, and text 

messaging into the emergency services architecture.  Successful development of these 

capabilities requires a system that can quickly turn a text message into a virtual address, 
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and then into a physical one.  New York's mixed of rural and dense urban environments 

creates further challenges for an addressing system.  Rural addresses tied to the street 

may be hundreds of meters different from the house location, and a street address may 

mean little if a responder doesn't know if the incident is on the 40th floor or the 4th floor. 

In addition to using the 911 fee dollars, New York has taken advantage of additional 

funding opportunities as shown in Table 6.5.  

Table 6.5: GIS Funding Sources for New York for 2011

(type/source)
Broadband mapping grant (Federal: NTIA) (stimulus)

Energy Assurance (Federal: Dept. of Energy)
Cooperative Agreements Program (CAP grant) (Federal: USGS/FGDC)

(Source: NSGIC GMA: New York, 2011)

While New York has not conducted a rigorous ROI study, the importance of a 

documented ROI study was acknowledged during interviews, and the Office of Cyber 

Security recently received an FGDC/CAP grant to conduct a ROI study on its statewide 

orthoimagery program.  This is intended to be an extensive study that will use the GITA 

business case approach, and is scheduled for completion in September 2012 (New York 

State Office of Cyber Security, Interim Project Report, 2011).  Outside of the study, GIS 

professionals relied on anecdotal or qualitative evidence, and letters of support from 

agencies and local governments to demonstrate value and show the relevance of GIS 

within the state budget process.  It was, however, noted by interviewees that “education 

never goes away,” and that one of the best ways to demonstrate the importance of 

geospatial information was to make the data and tools available to decision-makers 
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higher up in the organization (Researcher interviews, 2011). 

Champions

Champions—as the term has been defined in this dissertation—played a 

significant role in initiating the GIS sharing initiative in New York.  While there had been 

grass roots efforts and the roots of the early sharing programs were taking shape, it took 

legislative action and the formation of the Temporary GIS Council to gain traction and 

implement change.  It also took a high-level bureaucrat such a Jim Natoli—former 

Director of State Operations—to see that GIS could improve government efficiency, but 

only if GIS operations across the state were better coordinated (Researcher interview, 

2011).  

Tabular Summary 

A tabular summary of the results of the New York Case Study are presented below 

in Table 6.6.  The document reviews and interviews indicated that that 23 of the 24 model 

elements were present, one was neutral, and 13 were of particular importance in New 

York.  Present means that the interviews or document review indicated that the element 

was present in that state.  Emphasized means that the element was present and came up 

frequently during the interviews or in the document reviews.  Mixed means the element 

was present, but its presence appeared to simultaneously encourage and discourage the 

sharing of geospatial information.  
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Table 6.6 Case Study Summary—New York
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized
Trust Yes, but with keeping FOIL in mind.
Shared vision Yes, government efficiency and support for 

economic development appeared to be the main 
drivers.

Stability Yes, people had been in positions for years. 
Some organizational change, but changes were 

not unsettling.
Reciprocity Yes, reciprocity is an explicit component of the 

Data Sharing Cooperative.
Supportive organizational culture Mixed.  Organizations wanted to shared; 

however, FOIL tended to make organizations 
more cautious open sharing.  

Organizational commitment Yes, NYS has strongly emphasized the role GIS 
can play in economic development. GIS 

coordination program well staffed. 
Strategic plan Yes, last published in 2008, but still considered 

relevant.
Superordinate goals Yes, efficient and effective government 

appeared to be key goals.  
Effective communications Yes, multiple approaches and multiple 

organizations utilized to communicate.
Value Yes, GIS professionals appeared to do a fairly 

good job of communicating the value of GIS to 
government operations to their administrative 

and political leadership.
Threats and concerns Yes, FOIL.
Appropriate organizational  
structures

Yes, placement of the GIS coordinator within 
DHSES provides access to 911 fee dollars.

Appropriate organizational processes Yes, the Data Sharing Cooperative appears to be 
an effective and understood process.

Durable relationships Yes, people had worked together for years.
Resources Yes, New York had a variety of funding streams, 

but also additional needs due to the state's 
population and density.
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Table 6.6 Case Study Summary—New York
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized
Partnership agreements Yes, key part of the GIS coordination program
Dedicated or lead organization Yes, Cyber Security
Dedicated coordinator Yes, full-time
Coordinating committee Yes, appears that greater private sector 

involvement could make it more effective.
Clearinghouse Yes, well developed.
Champion(s) Jim Natoli, former director of state operations

Paul R. Fiske, chair of the temporary GIS 
coordinating council 1994-1995

Will Pelgrin, former Director of NYS Office for 
Technology

Standards Mixed.  On the positive side, the Data Sharing 
Cooperative is a key vehicle for enforcing 

standards. On the negative side, New York state 
has not updated its parcel mapping standard 

since the 1970s, which hampers data integration 
across counties (Researcher interviews, 2011). 

Rules Mixed.  Policy requires state agencies to share 
data; however, FOIL makes organizations less 

willing to make data publicly-accessible.
Incentives Yes.  Reciprocity within the cooperative and 

state management of the orthoimagery program.

ADDITIONAL ELEMENTS OBSERVED
+Outreach Yes, outreach a significant part of the GIS 

coordinator's responsibilities. 

Chapter Summary: New York Case Study

The diagrams, narrative, and tabular summary presented in this chapter document 

the history of  New York's sharing initiatives, and describe its current organization for 

GIS. The summary highlights how reciprocity, organization, partnerships, champions, 
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and rules have contributed to New York's successful geospatial sharing program.  The 

research showed the presence of all 24 model elements.  Twelve were emphasized.  Three 

elements were noted as mixed because they had both positive and negative impacts. 

Furthermore, the research and interviews indicated that an additional element be 

considered for integration into the model:  outreach.  
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Chapter 7: North Carolina Case Study

The Depression presented Governor Gardner with unforeseen challenges.  

In 1930 he authorized a study of state government by The Brookings 

Institution which recommended a massive shift of power from courthouses  

to Raleigh with the state taking responsibility for secondary road 

maintenance and public schools. Other reforms included reduction of  

property taxes, limits on local bond issues, and creation of a central  

purchasing agency. 

(Source: North Carolina, North Carolina's Governors, 2011)

North Carolina Case Study Highlights

Chapter 7 details the knowledge gained by studying North Carolina's 

acknowledged innovative geospatial information sharing efforts as evidenced by its 

interactive mapping portal, NC OneMap (North Carolina NC OneMap Home Page, n.d.). 

Research consisted of an extensive document review, and a multi-day site visit that 

included a series of structured interviews with six GIS professionals (Researcher 

interviews, 2011). Care was taken to include professionals within different organizations 

and jurisdictions to preclude a too “state-centric” perspective. North Carolina was chosen 

as a case study site based on relevant professional awards received, the advice of an 

expert panel, and to provide geographic and historical balance.   A case study of GIS 
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implementation within four of Cumberland County's departments in North Carolina had 

previously been conducted and reported on by Nedović-Budić and Godschalk (1996).  

North Carolina at a Glance
The data shown in Tables 7.1 and 7.2 below were obtained from 2009 and 2010 

U.S. Census data and an online locator provide snapshot of North Carolina's size, 

population, wealth, and political organization.

Table 7.1: North Carolina Overview

Population (2010 U.S. Census) 9,535,483 (US 308,745,538) 
Population rank (2010 U.S. Census) 10th
Land area (2010 U.S. Census) 48,618 square miles 

(US 3,537,438 square miles)
Population density (2010 U.S. Census) 196  people/square mile 

(US 87.4 people/square mile)
Density rank (2010 U.S. Census) 15th
Median household income (2009) $43,754   (US $50,221) 
Median household income rank 37th

(Source: U.S. Census, 2010 and 2009)

Table 7.2: Political Subdivisions in North Carolina

Type Number
Counties 100
Cities, Towns, and
Villages

552

Recognized American
Indian areas

8

(Source: HomeTownLocator®, 2011)

This case study summary consists of a diagrammatic summary, a descriptive 
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narrative, and detailed tabular summary.  Figure 7.1, designed by the author, succinctly 

summarizes the case study findings and presents them against the backdrop of the 

collaboration model presented in Chapter 2 (Figure 2.5).  Of the 24 elements in the 

proposed model, some aspect of all 24 were noted as present in North Carolina.  Twelve 

of the elements were emphasized.   Presence noted means that the interviews or 

document review indicated that the element was present in North Carolina.  Emphasis 

noted means that the element was present and came up frequently during the interviews 

or in the document reviews.  Organizational culture and champions played particularly 

important roles in North Carolina's geospatial sharing programs.  In addition, a 25th 

element—outreach—was noted during the site visit and interviews.    
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Figure 7.1: Model Elements Noted in North Carolina Case Study
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Examples of both top-down and bottom-up initiatives were uncovered through the 

interviews and document reviews; however, not enough pieces of the puzzle were 

identified to comfortably make a broader assessment of the relative importance of these 

two approaches to the development of the geospatial information sharing programs in 

North Carolina.

Key Aspects of Governance  

Key aspects of governance that impacted the sharing of geospatial information in 

North Carolina include a long-standing culture of government cooperation, a fairly 

progressive public records law, and a history as an early adopter of state environmental 

laws.  Although North Carolina is not a Home Rule state, the General Assembly has, bit 

by bit, granted its counties extensive authorities.  

The culture of cooperation and openness appeared established in North Carolina 

to the degree that one interviewee referred to it as a “different mindset” (Researcher 

interviews, 2011), and attributed the cooperation among agencies to a radical government 

rethinking and restructuring brought about by the Depression.  Faced with the collapse of 

the state's finances in 1930, then Governor O. Max Gardner contracted with The 

Brookings Institute to study state government operations in North Carolina and look for 

efficiency gains and economic savings.  State government was streamlined, some small 

counties were combined to make larger ones, public universities were consolidated, and 

responsibility for road construction and maintenance was turned over to the state 

(Abrams, n.d.; Schultz. n.d.).  North Carolina remains a rare state in that the counties are 
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not responsible for road construction and maintenance. 

North Carolina's Public Records law favors disclosure of public information at the 

cost of duplication except for a number of very specific exceptions spelled out in statute 

as “the public records and public information compiled by the agencies of North Carolina 

government or its subdivisions are the property of the people” (General Assembly of 

North Carolina, § 132 1-10, 1997).  Although the databases and data comprising a GIS 

are considered public records, a limited exception for geographic information exists. 

Organizations can require that the person obtaining the data agree in writing that the 

information will not be be resold or used for commercial purposes, and information can 

be provided at a reasonable cost instead of strictly the cost of reproduction.  

North Carolina was an early adopter of state environmental laws and regulations, 

passing a Water Legislation Package in 1967 and enshrining the conservation of natural 

resources into its Constitution (North Carolina Constitution, Art. XIV, § 5, 1971; Heath & 

Hess, 2007, 2006).  It was within this early flurry of environmental laws that the origins 

of North Carolina's GIS coordination program can be found. 

North Carolina is the sole state of the four case studies selected that is not a home 

rule state; however, one legal scholar argued that, given the degree of authority the North 

Carolina General Assembly has granted to its counties over time, the usual alternative 

model—known as Dillon's Rule—doesn't apply either (Bluestein, 2006).  Bluestein's 

view was reinforced by one GIS professional who commented that “counties have a lot of 

authorities,” but Bluestein also noted that was not the same case for towns or localities 

(Researcher interviews, 2011).  As with the other case studies, the degree of authority 
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granted to the counties creates an environment in which the state does not dictate to the 

counties as much as it cajoles, negotiates with, or joins forces with them. 

History of North Carolina's Geospatial Sharing Initiatives

State Land Information and Geographic Information Policies

North Carolina's lead GIS organization, the North Carolina Center for Geographic 

Information and Analysis (NCCGIA), was established in 1977 as the Land Resources 

Information Service (LRIS).  LRIS was created by an action of the Land Policy Board 

and placed within the Department of Administration.  The Land Policy Board was created 

under the Land Policy Act of 1974, but was abolished by the General Assembly in 1981 

following a change in political direction (Holm, 2000; North Carolina Center for 

Geographic Information and Analysis Chronology, 2012).  After a series of administrative 

transfers, LRIS was moved to the just-formed Department of Environment, Health, and 

Natural Resources in 1990, and renamed the Center for Geographic Information and 

Analysis.  In 1991, NCCGIA was assigned staff support responsibilities for the North 

Carolina Geographic Information Coordinating Council (NCGICC) and moved to the 

Office of State Planning under the Governor's office.  The NCCGIA's name, role, and 

responsibilities were not spelled out in statute until 2001, when legislation was enacted 

( North Carolina Center for Geographic Information and Analysis Chronology, 2012; 

North Carolina General Assembly, Ch. 143 Art. 76 § 143-725, 2001).  NCCGIA was 

moved to its current organizational home, the Office of the State Chief Information 
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Officer, in 2009 following the recommendation of a legislature-directed GIS study 

(North Carolina Center for Geographic Information and Analysis Chronology, 2012). 

The 2008 GIS Study, directed under North Carolina House Bill 1473 and prepared by the 

Office of State Budget and Management, is notable is the study used guidelines 

established by the Federal Geographic Data Committee (FGDC) and National States 

Geographic Information Council (NSGIC) for guidance (North Carolina Office of Budget 

and Management, 2008).  

Local GIS Cooperation
North Carolina also provided an example of one of the more integrated grass roots 

sharing initiatives—the Wake County/City of Raleigh joint GIS.  Wake County and the 

City of Raleigh began developing their GIS as a cooperative effort in the late 1980s, and 

now have what they asses to be a true enterprise GIS.  By starting from a shared 

approach, compatible system could be acquired, paper maps digitized into an agreed-

upon format, and work flows determined so that neither party was asked to change 

systems or  modify volumes of existing geospatial information.  The systems, networks, 

and databases were all able to grow and mature in a collaborative environment.  Instead 

of taking two weeks to research property records in Wake County/City of Raleigh, it now 

takes minutes (Researcher interviews, 2011).

NC OneMap

The North Carolina OneMap project was initiated and overseen by the NCGICC 
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in 2003 as a comprehensive partnership with county, municipal, state, and federal data 

providers. A vision and initial implementation plan were published in 2003.  The vision 

eventually matured into a budgetary request and a broader statewide geographic 

information implementation plan (NC OneMap Home Page; About NC One Map, n.d.; 

North Carolina Chief Information Officer, 2008).  The initial plan  assumed a minimum 

of seven framework data themes: geodetic control, elevation, orthoimagery, surface 

waters, cadastral (real property parcels), streets and transportation, and jurisdictional 

boundaries.  NC OneMap also includes other critical data such as land use, land cover, 

water lines and systems, sanitary sewer lines and systems, and demographic data (North 

Carolina Geographic Information Coordinating Council,  2003). NC OneMap has now 

developed into a mature, web-based service, that combines aspects of a more traditional 

clearinghouse with an interactive portal.  Operations, maintenance, and upgrades are 

planned and budgeted, and its growing importance is informally measured by the number 

of complaints received when the the North Carolina OneMap is down (Researcher 

interviews, 2011).  Figure 7.2  is a screen shot demonstrating one aspect of the OneMap. 

It shows imagery acquired on September 28, 2011 by the North Carolina Department of 

Transportation following Hurricane Irene showing roadway damage near Rodanthe, 

North Carolina.  
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Figure 7.2: North Carolina OneMap Screen Shot

(Source: North Carolina OneMap Geospatial Portal, 2012)
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Statewide Orthoimagery Program
North Carolina completed its first statewide orthoimagery program in 2010/2011, 

which greatly improved the currency, consistency, and availability of a fundamental 

basemap and emergency planning product.  In 2009, the North Carolina 911 Board 

awarded a $12.3 million grant to the City of Durham's Emergency Communications 

Center to acquire statewide true-color (three-band), six-inch resolution, orthoimagery. 

The Durham Public Safety Answering Point (PSAP) worked closely with the NCCGIA 

and the Working Group for Orthophotography Planning—a NCGICC subcommittee—to 

benefit from their expertise and package the proposal.  The NCCGIA served as the 

program manager with acknowledged support from numerous agencies and companies 

(North Carolina OneMap: 2010 Orthoimagery Project, n.d.). 

Figures 7.3 and 7.4 illustrate image currency across the state prior to the 

implementation of the statewide initiative, while Figure 7.5 shows the 2010 status.  In 

2002, for example, 46 counties had no imagery, or had imagery five-years old or older. 

Although the situation had improved by 2009, it was still an inefficient patchwork 

approach as Figure 7.4 shows.  By 2010, North Carolina had updated the imagery across 

the whole state (Figure 7.5) and recommended instituting a four-year update cycle 

(Figure 7.6) under a cost-sharing model (50 percent county, 25 percent state, 25 percent 

federal) (North Carolina Geographic Information Coordinating Council, 2010). 
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Figure 7.3: North Carolina's 2002 Orthophotography Status

(Source:  North Carolina Orthophoto Project Briefing, 2011)
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Figure 7.4: North Carolina's 2009 Orthophotography Status

(Source:  North Carolina Geographic Information Coordinating Council, 2011a)
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Figure 7.5: North Carolina's 2010 Orthophotography Status

(Source:  North Carolina Geographic Information Coordinating Council, 2011a)
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Figure 7.6: North Carolina's Recommended Orthoimagery Update Plan

(Source:  North Carolina Orthophoto Project Briefing, 2011)
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North Carolina: Organization for Geospatial Information

State GIS Coordinator
The Director, North Carolina Center for Geographic Information and Analysis 

(NCCGIA), is also tasked as the state GIS coordinator.  In 2009, the NCCGIA was 

transferred to Office of Information Technology Services, and the Director now reports to 

the Deputy State Chief Information Officer.  Further specifics on the mission, 

responsibilities, and structure of the NCCGIA are covered below.

North Carolina Center for Geographic Information and Analysis (NCCGIA)
The North Carolina Center for Geographic Information and Analysis (NCCGIA) 

is a state agency with a hybrid mission. It has statutory coordination and dissemination 

responsibilities, but also operates as a consultant.  NCCGIA's role as staff to the North 

Carolina Geographic Information Coordinating Council (NCGICC) was formalized under 

Session Law 2001-359 and its role defined as:

The Center for Geographic Information and Analysis (CGIA) shall staff  

the Geographic Information and Coordinating Council and its  

committees. CGIA shall manage and distribute digital geographic  

information about North Carolina maintained by numerous State and  

local government agencies. It shall operate a statewide data  

clearinghouse and provide Internet access to State geographic  

information.  (General Assembly of North Carolina, Ch. 143 Art. 76 § 

143-725, 2001). 

210



From these directives, NCCGIA has carved out three main functional responsibilities: 

• Operate and manage North Carolina's GIS clearinghouse—NC OneMap;

• Manage the statewide GIS coordination effort; and

• provide consulting services to create spatial solutions to customers' 

business needs (NCCGIA Homepage, n.d.).

While NCCGIA operates the NC OneMap, it manages the operation under the 

guidance of the NCGICC's NC OneMap Governance Committee.  Figure 7.7 shows the 

organization of the governance committee.

Figure 7.7: North Carolina OneMap Governance Committee Structure

(Source:  NC OneMap Governance Committee bylaws, 2011)
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The provision of consulting services differentiates NC Carolina's GIS 

coordination efforts from those of the other three states studied here.  While the Indiana 

Geographic Information Council has a hybrid structure, its mission is coordination and 

dissemination.  CGIA is a government organization, but provides consulting services  in 

addition to its coordination and dissemination missions.  These services are provided to 

federal, state, local, academic, non-profit, and private sector clients on a cost-recovery 

basis.  Table 7.3 lists a subset of CGIA's clients extracted from its online client list.

Table 7.3: Clients:  North Carolina Center for Geographic Information and Analysis 

Organization 
Federal 
government 

U.S. Navy U.S. Forest Service

State government Floodplain Mapping Program North Carolina Division of 
Emergency Management

Local governments Town of Cary City of Asheville
Academic Duke University Marine

Laboratory
University of North Carolina, 
Chapel Hill, Highway Safety 
Research Center

Non-profit Piedmont Land Conservancy Mountain Area Information 
Network

Private sector Duke Power DuPont
(Source: NCCGIA, Client List, n.d.)

North Carolina Geographic Information Coordinating Council (NCGICC)
The North Carolina Geographic Information Coordinating Council (NCGICC) 

was initially established via executive order in 1991 based on the recommendations of the 

“GIS Planning Task Force” under the Information Technology Commission.   The 

NCGICC was established in law in 2001 under §143-725 to 727 (General Assembly of 
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North Carolina, 2001).  The NCCGIA, as previously noted, provides staff support and 

services to the NCGICC.  NCGICC members are appointed by the Governor, North 

Carolina Senate, North Carolina House, or by virtue of their position (North Carolina 

Geographic Information Coordinating Committee, n.d.). Ex officio members are 

primarily department secretaries and usually designate representatives.  The Governor 

designates the Chair from within the membership and the Chair serves for one year. 

Figure 7.8 shows the legal basis of many of the appointments.  The bulk of the council's 

work is done through a number of committees and working groups as depicted in Figure 

7.9.  
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Figure 7.8: North Carolina Geographic Information Coordinating Council (NCGICC): Membership

(Source: General Assembly of North Carolina, §143-725 to 727, 2001)
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Figure 7.9: North Carolina Geographic Information Coordinating Council (NCGICC): Organization

(Source: North Carolina Geographic Information Coordinating Council website, 2011b)
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The Governor makes six specified appointments and up to four at-large 

appointments, while North Carolina General Assembly makes six at-large appointments. 

The law does not further specify how the at-large appointments are to be allocted.  The 

at-large appointments are frequently used to appoint people from the surveying and 

engineering industry, the utility industry, and NGOs  (Researcher interviews, 2011; North 

Carolina Geographic Information Coordinating Council, 2011c). Despite the potentially 

unwieldy size of the council, meetings were described as “well attended” (Researcher 

interviews, 2011).

The NCGICC has a number of responsibilities such a fostering cooperation across 

government, academia, and private industry related to geographic information; promoting 

geographic information as a strategic resource for the state; developing standards; 

providing strategic direction; and advising the Governor and the Legislature (North 

Carolina Geographic Information Coordination Council, n.d.).  NCGICC, for example, 

provides strategic guidance to North Carolina's OneMap initiative, as noted earlier, by 

chairing the OneMap Governance Committee.  Although the NCCGIA is the primary 

entity involved in GIS outreach across and within North Carolina, NCGICC is heavily 

involved in external coordination and outreach, as depicted in Figure 7.10.
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Figure 7.10: North Carolina Geographic Information Coordinating Council (NCGICC): External Coordination

(Source: Researcher interviews, 2011)
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Professional Organizations
I did not observe the proliferation of GIS professional organizations in North 

Carolina as was apparent in the other three case studies. The North Carolina Property 

Mappers Association (NCPMA) approximates a statewide GIS organization.  A review of 

its 2008 membership directory indicates that it is primarily a body for county GIS 

professionals (North Carolina Property Mappers Association [NCPMA], n.d.; NCPMA, 

2008).  The interviews and document reviews suggest that the lack of a large number of 

GIS organizations in North Carolina is likely because many of the networking, technical, 

and information needs for the GIS community are being met by other bodies.  The 

various Councils of Governments in North Carolina are strong and very engaged in GIS 

at the regional level, the NCGICC has a number of effective users groups, and the 

NCCGIA has more of a technical consulting responsibility than the GIS coordinating 

offices in the other three states (Researcher interviews, 2011). 

Communications and Outreach

The NCGICC, NCCGIA, and North Carolina's GIS professionals are extensively 

involved in communications within the state government, to the legislature, with the 

state's public information office, and with the general public to illustrate the value of 

sharing geospatial data and the value of the NC OneMap to North Carolina.  In addition, 

NCGICC and the NCCGIA cooperate to hold a biennial statewide GIS conference.  The 

conference is conducted under the direction of the NCGICC and managed by the 
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NCCGIA.  The 2011 conference had 880 attendees, with at least 40 percent coming from 

local government.  Other means of communicating documented during the site visit and 

document review included newsletters, monthly reports, and web sites.  

The NCCGIA is heavily involved in outreach, with one full-time employee 

focused on that function.  NCCGIA supports the NC OneMap with education and 

technical support.  Outreach was a key element in the dissemination of the 2010 

orthoimagery as the imagery was delivered to the counties in 2 to 5 county clusters when 

the state would deliver hard drives pre-loaded with the relevant imagery products to the 

911 coordinator and GIS lead in each county and provide an orientation to the products 

and tools (North Carolina Orthoimagery Project, 2010).  While such a hands-on delivery 

method seems quaint given the availability of overnight delivery, it provided a tangible 

link between the state, the people involved, and the delivery of the imagery.  

Resources and Value

North Carolina supports its GIS coordination efforts through a variety of funding 

sources: appropriated funds, grant/project dollars, and 911 fees.  The General Assembly 

included $959,000 for NC OneMap modernization in the FY 2011-2012 and FY 2012-

2013 budgets (General Assembly of North Carolina: House Bill 89, 2011).  In its 2011 

NSGIC Geospatial Maturity Assessment, North Carolina noted that funding was not 

sufficient to meet all its data and coordination requirements, so North Carolina continues 

to look for outside and creative funding sources (NSGIC GMA: North Carolina, 2011).

The 2010 orthophotography project was funded with $12.3 million of 911 fee 
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dollars with the four-year update plan anticipating a mix of county, state appropriated, 

911 fee, and federal dollars (North Carolina OneMap: Orthoimagery, n.d.; North Carolina 

Orthophoto Project, 2011). North Carolina also took advantage of FGDC CAP grants, 

and is one of four partners in the Library of Congress GeoMAPP archiving project 

(Researcher interviews, 2011; GeoMAPP, 2009, 2008). 

North Carolina has not completed a recent, rigorous ROI study; however, the NC 

CGIA received a 2010 FGDC grant to apply ROI methodology to a pilot project in Lenoir 

County centered around a comprehensive, shared, geospatial database.  That study is 

being supervised by the NCCGIA in support of the North Carolina's Interagency 

Leadership Team, a multiagency transportation planning body  (North Carolina Center 

for Geographic Information and Analysis, 2011, 2010; North Carolina Interagency 

Leadership Team Homepage, n.d.).  The initial assessment is that the $34 million 

expended on the Lenoir County project between 2006 and 2011 already resulted in an 

annual savings of $50 million through avoided costs and efficiency gains.   The formal 

ROI study will utilize the Geospatial Information & Technology Association (GITA) 

business case model and tools (North Carolina Center for Geographic Information and 

Analysis, 2011, 2010).

North Carolina currently relies on anecdotal evidence to determine and 

communicate the value of its programs.  GIS professionals involved in the NC OneMap 

project commented that they often realize the importance of the portal to their customers 

when the system is down and they receive numerous phone and e-mail complaints. Wake 

County/City of Raleigh estimated that the time to research property records went from 

220



weeks to hours (Researcher interviews, 2011). 

Champions

Champions played an important role in North Carolina's GIS development, and 

may have played a more critical role in North Carolina than in the other three case 

studies.  Of note, Herb Stout, a Wake County Commissioner, advocated for the use of 

GIS in North Carolina during the 1980s and was the catalyst behind North Carolina's 

statewide GIS conference.  The NCGICC now sponsors the “Herb Stout Award” to 

recognize the exemplary use of GIS by local governments in his honor (G. Herbert Stout 

Award notice, 2011).  

Tabular Summary 

A tabular summary of the results of the North Carolina Case Study are presented 

below in Table 7.4.  The document reviews and interviews turned up indicators that 24 of 

the model elements were present and 12 were of particular importance.   Present means 

that the interviews or document review indicated that the element was present in that 

state.  Emphasized means that the element was present and came up frequently during the 

interviews or in the document reviews. 
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Table 7.4: Case Study Summary—North Carolina
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized

Trust
Yes, long-standing relationships in the GIS 

community.
Shared vision Yes, best value for the citizens of North 

Carolina and the recognition that geospatial 
information is an institutional resource (North 
Carolina Department of Transportation, 2011). 
NC OneMap has an explicit vision statement 

(North Carolina Geographic Information 
Coordinating Council, 2003).

Stability Yes, people have been in current or similar 
positions for years.

Reciprocity Yes, statewide orthophotography program
Supportive organizational culture Yes, history of intergovernmental cooperation 

and cooperation with the GIS community. 
Terms used by GIS professionals to describe the 

GIS community in North Carolina included 
“valued” and “a small community that gets 

along very well” (Researcher interviews, 2011).
Organizational commitment Yes, within the North Carolina Department of 

Transportation it was estimated that 85-90 
percent of the geospatial information was shared 
within the Department (Researcher interviews, 

2011).
Strategic plan Yes, plans, annual reports, and business plans 

are consistently updated.
Superordinate goals Yes, One GIS professional summarized the 

belief that they “work for the taxpayers of North 
Carolina” (Researcher interviews, 2011).

Effective communications Yes, North Carolina Center for Geographic 
Information and Analysis and North Carolina 
Geographic Information Coordinating Council 
both take their communications responsibility 

seriously.
Value Yes, while no formal return on investment 

study; however, one is in work.  Currently relies 
on anecdotal evidence of value.
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Table 7.4: Case Study Summary—North Carolina
ELEMENT SUMMARY OF OBSERVATIONS

Model Elements Observed and Emphasized
Threats and concerns Yes, funding concerns in current fiscal 

environment.
Appropriate organizational  
structures

Yes, hybrid structure of the North Carolina 
Center for Geographic Information and Analysis 

enhances its credibility and outreach role.
Appropriate organizational processes Yes, North Carolina Geographic Information 

Coordinating Council meets frequently and 
meetings are well attended

Durable relationships Yes, people have been in current or similar 
positions for years.

Resources Yes, funded with both budgeted, grant, and 
project dollars.

Partnership agreements Yes. Formal partnership agreements existed for 
specific projects, but no statewide effort. 

Dedicated or lead organization Yes, North Carolina Center for Geographic 
Information and Analysis

Dedicated coordinator Yes, Director of the North Carolina Center for 
Geographic Information and Analysis is also the 

state GIS coordinator.
Coordinating committee Yes, North Carolina Geographic Information 

Coordinating Committee appears to be an 
effective advocate.

Clearinghouse Yes, NC OneMap
Champion(s) Yes, Herb Stout, Wake County Commissioner, 

was an early proponent of GIS.
Standards Yes.  Metadata required for NC OneMap.
Rules Yes, state agencies required to support NC 

OneMap. Public records law is clear.
Incentives Yes, mostly efficiency gains instead of monetary 

incentives.
ADDITIONAL ELEMENTS OBSERVED

+Outreach Yes, the North Carolina Center for Geographic 
Information and Analysis has assigned 

responsibility for outreach.
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Chapter Summary: North Carolina Case Study

The diagrams, narrative, and tabular summary presented in this chapter 

documented the history of North Carolina's sharing initiatives and described its current 

organization for GIS. The summary highlights how reciprocity, organization, 

partnerships, champions, and rules contributed to North Carolina's successful geospatial 

sharing program.  The research showed the presence of 24 of the 24 model elements with 

12 elements emphasized. Furthermore, the research and interviews indicated that an 

additional element be considered for integration into the model:  outreach.  
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Chapter 8: Cross-Case Study Comparison

Introduction

The value of multiple case studies comes from gleaning understanding from the 

cross-study comparisons.  This chapter opens with a characterization of each state's 

geospatial sharing initiatives followed by a description of four key findings and a 

matrix that arrays the elements of the proposed temporal-functional model presented 

(Figure 2.5) against the findings from all four case studies:  Indiana, Montana,  New 

York, and North Carolina. The matrix provides the foundation for a more detailed 

descriptive comparison and analysis of each element that closes the chapter.

Case Study Summaries

Indiana
Indiana's history showed key programs that developed as neither top-down nor 

bottom-up, but middle-out efforts.  The IndianaMap portal is their showcase project. 

Efficiency seemed to be the strongest unifying force.  Indiana used a hybrid approach to 

its organization for GIS by using a mix of government and non-profit bodies.  Of the four 

states studied,  this innovative use of a non-profit corporation gave them the strongest 

relationship with the utility industry.  Indiana, probably due to Indiana University's early 

involvement in key pilot programs, had the fullest engagement of its academic resources.
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Montana
Montana's geospatial sharing programs developed with both top-down and 

bottom-up components.  Montana was the first state to provide an online, digital, 

database of statewide property parcel information.  Its approach most closely mirrored 

the NSDI 's approach with responsibilities assigned for specific data layers.  Stewardship 

provided the unifying principle and partnership agreements played important roles. 

Montana has the most progressive public records law of the four states studied and has a 

strong sharing relationship with non-governmental organizations.  

New York
The research undertaken here indicated that geospatial sharing efforts in New 

York also developed in a top-down, bottom-up manner.  New York's statewide 

orthoimagery program and innovative imagery portal are its primary programs. 

Reciprocity, partnership agreements, and rules appeared as critical elements in the New 

York case study.  Through its clearinghouse, New York had done the best job of the four 

of including NGOs into its sharing programs.  The integration of their lead agency into 

the emergency services bureaucracy provided the rationale to use 911 phone tax dollars 

and showed a creative approach to financing GIS development.

North Carolina
North Carolina's geospatial information sharing program was defined by two 

major initiatives: the North Carolina OneMap portal and their statewide orthoimagery 

program.  Organizational culture and champions played particularly important roles in the 

growth of North Carolina's programs.  Their lead coordination body, the North Carolina 
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Center for Geographic Information and Analysis (NCCGIA) has a dual role as a 

government agency and fee-based consulting service, an organizational structure that 

stood out from the other states studied.

Lessons Learned

During the research and writing of this dissertation, it struck me that four things 

mattered: historical context, goals, rules, and politics.  These four factors stood out 

because they permeated the environment in which the decision to share or not share 

geospatial information was made at the various levels of government.   

Historical Context
Historical context mattered in the sense that remnants of the past can still be seen 

in the current sharing environment.  The original participants in the pilot program that 

grew into the IndianaMap remain key players thirteen years later.  Montana's progressive-

era roots and Constitution manifest themselves today in affecting or contributing to a 

favorable view towards sharing and public access.   In North Carolina, the massive 

government restructuring brought on by The Great Depression showed up in a GIS 

profession that values efficiency and service to the citizens of North Carolina over turf 

battles.  In New York, the aftermath of the 9-11 attacks were clearly evident in the 

weaving of geospatial information sharing into their emergency response organization.

Superordinate Goals
Superordinate, or shared, goals and shared views shaped the environment in 

which geospatial information sharing programs were initiated and implemented. 
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Particular words or phrases indicative of a shared viewpoint and shared goals regularly 

appeared in the documents reviewed and interviews.  In all four states, an interviewee 

would say—without prompting—some version of “for the citizens of...” Other words, 

phrases, and ideas that frequently popped up included: efficiency (all), economic 

development (Indiana, New York, North Carolina), emergency preparedness (Indiana, 

New York, North Carolina), stewardship (Montana, North Carolina), resource 

management and the environment (all), and improved decision making (all). 

Rules
How geospatial information is are treated under a state's freedom of information 

or public records laws shapes the sharing environment.  By enshrining the right to know 

in their Constitution, Montana clearly established the view that, with rare exception, the 

government's information belongs to its citizens.  North Carolina's policies are less 

progressive, but are clear and favor making information available.  Indiana's policies are 

clear, but have an exception that allows jurisdictions to sell geographic information under 

a cost-recovery scheme.  It is the fear of lost revenue that keeps all of Indiana's counties 

from participating in the data sharing initiative.  New York's laws do not differentiate 

between requests for data to ensure government accountability and requests for 

commercial gain.  In this environment, its reciprocal clearinghouse represents a necessary 

compromise, as data are freely exchanged among clearinghouse members, but not all data 

are made available to the public.  

Politics
The politics of geospatial information sharing are not partisan politics, but the 
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politics of how the executive of a state brings the resources of the state to bear on a 

problem and how the state interacts with its subordinate jurisdictions.  In the literature, 

especially the GSDI cookbooks (2004, 2009), there was strong agreement that some form 

of geographic information coordinating council was needed, but the literature fell silent 

when it came to explaining why such groups were needed and how they should be 

structured.  The information gleaned from the case studies suggests that the coordination 

councils are the vehicle by which the governor exercises political, with a lower-case “p”, 

power over that part of the state's GIS effort.  Councils have been authorized in statute 

(Indiana, Montana, North Carolina) or executive order (New York), and two (Montana, 

North Carolina) have members appointed by the state legislature.  The four councils that 

were studied incorporated a variety of stakeholders, so that in addition to providing a 

venue for the executive to influence the stakeholders, the councils provided an 

opportunity for the stakeholders to influence the executive, and for both to influence the 

legislature.  For comparison, Table 8.1, designed by the author,  illustrates the 

stakeholders represented in each council.
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Table 8.1:  Coordination Council Stakeholders

Stakeholder Indiana Montana New York North Carolina
Indiana 

Geographic 
Information 
Council, Inc.

Montana Land 
Information 

Advisory 
Council

New York State 
GIS 

Coordinating 
Body

North Carolina 
Geographic 
Information 
Coordination 

Council
State agencies Yes Yes Yes Yes

County 
government

Yes Yes Yes Yes

Local 
government

Yes Yes Yes Yes

Federal 
government

Yes Yes Yes Yes

Academic Yes Yes Yes Yes
Tribal Yes No

Regional 
organizations

Yes No No Yes

Legislature No Yesa No Yesa

Private industry Yes Yes Yes Optionala

Non-profit Yes No No Optionala

Utilities Yes No Optional 
(usually)b

Optional 
(usually)c

GIS 
professionals

No Yes No Optionala

a Legislative appointments are often filled with individuals from private industry, the 
utility industry, or non-profit sector. 
b Governor usually appoints a member from the utility industry. 
c Utility industry representative may be a gubernatorial or legislative appointment.
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Comparison of the Proposed Collaboration Model Elements

Table 8.2 is a matrix of the 24 elements from the initially proposed temporal-

functional collaboration model, along with three potential additions to the model against 

all four case studies.  “Present” means that the interviews or document review indicated 

that the element was present in that state.  “Emphasized” means that the element was 

present and came up frequently during the interviews or in the document reviews. 

“Mixed” means the element was present, but its presence appeared to simultaneously 

encourage and discourage the sharing of geospatial information.  A descriptive 

comparison of the 24 original model elements and one proposed addition follow.  Note 

that of the 25 elements listed in Table 8.2, only six, superordinate goals, effective 

communications, organizational structures, dedicated coordinator, clearinghouses, and 

outreach, were emphasized in all four states. 
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Table 8.2: Cross-case Study Comparison Matrix

Model element Indiana Montana New York North Carolina
Trust Emphasized Emphasized Present Present
Shared vision Emphasized Emphasized Present Emphasized
Stability Emphasized Emphasized Present Present
Reciprocity Emphasized Emphasized Emphasized Present
Supportive 
organizational
culture

Emphasized Emphasized Mixed Emphasized

Organizational 
commitment

Emphasized Emphasized Emphasized Present

Strategic plan Present Emphasized Present Present
Superordinate goals Emphasized Emphasized Emphasized Emphasized
Effective  
communications

Emphasized Emphasized Emphasized Emphasized

Value Emphasized Present Emphasized Present 
Threats and concerns Present Present Present Present
Appropriate  
organizational  
structures

Emphasized Emphasized Emphasized Emphasized

Appropriate 
organizational 
processes

Present Emphasized Present Emphasized

Durable relationships Emphasized Emphasized Present Present
Resources Present Emphasized Emphasized
Partnership 
agreements

Present Present Emphasized Present

Dedicated or lead 
organization

Present Emphasized Emphasized Emphasized

Dedicated 
coordinator

Emphasized Emphasized Emphasized Emphasized

Coordinating 
committee

Emphasized Present Present Emphasized

Clearinghouse Emphasized Emphasized Emphasized Emphasized
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Model element Indiana Montana New York North Carolina
Champion(s) Present Present Emphasized Emphasized
Standards Present Emphasized Mixed Present 
Rules Present Emphasized Mixed Present
Incentives Emphasized Present Present Present
Outreach (note) Emphasized Emphasized Emphasized Emphasized
Opportunity Emphasized N/A N/A N/A
Academic integration Emphasized N/A N/A N/A

   Note: recommended addition to the 24 original elements

Trust
Long-standing professional networks, a strong GIS community, outreach, 

aggressive communications efforts, and transparency have engendered trust in all four 

states.  In New York, the GIS clearinghouse agreement ensured that trust was managed 

within the confines of their Freedom of Information Law (FOIL). 

Shared vision
Indiana and North Carolina have published vision statements that appeared 

consistent with their strategic plans, goals, and culture.  Neither Montana nor New York 

have billboard-style vision statements, but include their visions in strategic plans and 

mission statements.  In all cases, the espoused shared visions were consistent with my 

observations about the culture and superordinate goals. 

Stability
Personnel stability was noted in all four states.  When personnel did change 

positions, they often moved to another GIS position within the state.  Although 

reorganizations involving the lead GIS organizations had recently taken place in Montana 
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and North Carolina, neither one appeared to significantly detract from their GIS 

initiatives.  

Reciprocity
Reciprocity took different forms in each case and appeared to play the biggest role 

in New York, where the formal quid pro quo structure of the GIS data sharing cooperative 

seemed to compensate for the perceived shortfalls in the state's Freedom of Information 

Law.  In Indiana, the state obtained access to county-created and maintained data layers 

while the state developed a dissemination portal that freed the counties from having to 

manage their own portals or respond to piecemeal requests for data from individuals or 

reoccurring requests for updates from the state. Furthermore, the citizens of Indiana 

received online access to geospatial information across the state.  Because of Montana's 

progressive public access laws, formal reciprocal agreements were only necessary with 

private and non-governmental organizations.  In North Carolina, the 50 percent county, 

25 percent state, 25 percent federal, cost-sharing model for the orthoimagery program 

represents the most notable example of reciprocity.  

Supportive organizational culture

With the exception of New York, where their Freedom of Information Law 

(FOIL) has tended to make organizations approach open data sharing with more caution, 

supportive cultures were found within key organizations in the other three states.  In New 

York, it was identified that although agencies wanted to share data, it was not unusual for 

them to ask that the request come through the FOIL process so that the request was 

documented.  In Indiana, organizations like the Indiana Department of Transportation 
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(INDOT) and Indiana Geological Survey (IGS) supported key pilot initiatives at both the 

individual and organizational level.  Little evidence of data hoarding by organizations in 

Montana was noted, and North Carolina—as noted earlier—has a history of 

intergovernmental cooperation. Both Montana and New York have constitutional 

provisions broadly authorizing intergovernmental agreements (Montana Constitution, 

Article IX; New York State Constitution, Article IX, 2011).

Organizational commitment
Key organizations in each state appeared to be committed to GIS and geospatial 

data sharing.  In Indiana, the Indiana Department of Transportation (INDOT), Indiana 

University, and Indiana Office of Technology (IOT) are committed to GIS as an 

important part of Indiana's economic infrastructure.  INDOT and IU have, for example, 

been involved in geospatial data sharing initiatives from the state as has the Montana 

State Library.  The New York State Chief Information Officer has been a GIS advocate 

and the coordination program is well staffed.  In North Carolina's Department of 

Transportation it is estimated that 85-90 percent of their geospatial information are shared 

within the department.

Strategic plan
Each state has maintains a strategic plan. Indiana's plan was last updated in 2011. 

Montana's 2006-2010 Strategic Plan was published in 2007, but Montana does an 

effective job of keeping its associated action plans current. New York has a 2008 plan, 

but it is still considered current. North Carolina frequently updates their plans, annual 

reports, and business plans.
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Superordinate goals
Evidence of superordinate goals, that is goals that can only be achieved by the 

contribution and cooperation of two or more entities, were found in each state.  The 

statewide orthophotography programs in Indiana, New York, and North Carolina could 

not have been achieved by any individual county or by the state acting alone.  The 

IndianaMap, Montana Spatial Data Infrastructure (MSDI), New York State GIS 

Clearinghouse, and North Carolina OneMap are further manifestations of superordinate 

goals.  In addition to the tangible, project-centered goals, shared goals have shaped and 

permeated the environment.  In Indiana, Montana, New York, and North Carolina, these 

goals are expressed with words such as efficiency, economic development, stewardship, 

resource management, improved decision making, and improved delivery of services. 

Effective communications
Communications programs in each state are shaped by multiple organizations in 

each state and a variety of approaches are utilized.  In Montana and New York both the 

GIS coordinators, the agency, and the GIS professional association are committed to 

communications.  Indiana's communications effort includes the coordinating council, the 

GIO, and the GIS professional association.   In North Carolina, the GIS coordinator and 

NCCGIA carry the bulk of the responsibility for communications. 

Value
All four states place importance on demonstrating the value of GIS and the 

sharing of geospatial information with their citizens, their political leadership, and their 

subordinate jurisdictions.  In fact, the two states (New York, North Carolina) that have 
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not conducted recent, rigorous, return on investment (ROI) studies have each recently 

received FGDC funding for such studies.  Outside of such formalized studies, the value 

of geospatial information sharing was often demonstrated by anecdotal evidence such as 

companies choosing site locations because the geospatial information was available to 

support their site selection process, time saved conducting property searches, gas saved 

through more efficient route planning, or complaints received because a geospatial portal 

was down. 

Threats and concerns
All four states identified the tight fiscal environment and uncertain funding as 

their greatest threat.  None of the GIS professionals saw a major political or bureaucratic 

threat, but acknowledged the need to continually communicate and educate both the 

political and bureaucratic leadership about the importance of geospatial information and 

information sharing.

Appropriate organizational structures
Indiana, with the Indiana Geographic Information Council (IGIC), and North 

Carolina, with the North Carolina Center for Geographic Information and Analysis 

(NCGIA) have made good use of innovative and hybrid organizational models.  The 

division of labor among the Montana State Library (MSL), the Montana Land 

Information Advisory Council (MLIAC), and the Montana Association of Geographic 

Information Professionals (MAGIP) makes sense and is understood.  In New York, the 

placement of the GIS coordinator within the Division of Homeland Security and 

Emergency Service (DHSES) works because it provides the GIS community access to 

237



dollars associated with the 911 tax. 

Appropriate organization processes
The Indiana Geographic Information Council's (IGIC) board, committees, and 

workgroups work within a structured plan and schedule.  IGIC board meetings are well-

attended.  The grant process to access Montana Land Information Act (MLIA) funds 

appears to be well understood and utilized.  The processes associated with the New York 

State GIS Data Sharing Cooperative are understood and effective. The North Carolina 

Geographic Information Coordinating Council meets frequently and the meetings are 

well attended. 

Durable relationships
The GIS professionals interviewed not only averaged 20.5 years of experience in 

mapping and GIS, but they are also part of a small, close knit, network of mapping, 

surveying, and GIS professional in each state.  Some working relationships, in Indiana for 

example, stretch back 20 years or more.

Resources
The literature was slightly conflicted on the relationship between resources and 

geospatial information sharing. Obermeyer & Pinto (1994), Pinto & Onsrud (1995), and 

Sperling (1995) pointed to a positive relationship between funding and geospatial 

information sharing since organizations confident of their funding would feel less 

protective of their geospatial information.  Omran (2007), on the other hand, implied 

resource limitations might lead organizations to looks for efficiencies through data 

sharing.  The findings from the case study analysis were also conflicted, indicating a bit 
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of support for  both literature streams.   Indiana's use of Federal highway dollars to kick-

start a geospatial information sharing pilot project seemed to fit Omran's position as did 

the cost efficiency arguments behind Indiana, New York, and North Carolina moving to 

state-managed orthoimagery programs.  However, unstable, insufficient, or uncertain 

funding was self-identified as hampering geospatial information sharing by Indiana, 

North Carolina, and New York (NSGIC GMA, 2011).  That information lines up more 

closely with the positions of Obermeyer & Pinto, Pinto & Onsrud, and Sperling.  

The case studies did reveal the importance of creative financing to each state's 

geospatial information sharing efforts. New York and North Carolina tapped into 911 fees 

and Federal Geographic Data Committee (FGDC) grants while  Montana and North 

Carolina tapped into a Library of Congress initiative.  Everybody benefited from the 2009 

stimulus package dollars through the Broadband Mapping Grants, and all used FGDC 

Cooperative Agreement Program (CAP) grants at some point in their programs.  Table 8.3 

shows the innovative financing methods used in each state.  
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Table 8.3:  Innovative Financing of Geographic Information Systems (GIS) 
Initiatives

Funding Source Indiana Montana New York North 
Carolina

Broadband Mapping Grants 
(U.S. Department of 

Commerce)

X X X X

Federal Geographic Data 
Committee grants

X X X X

GeoMAPP (Library of 
Congress)

X X

911 phone fees X X
Federal highway dollars X

User fees X
Superfund dollars X

Partnership agreements
Important partnership efforts were noted in Indiana, Montana, and New York. 

While partnership agreements were viewed as important to efforts such as the integrated 

GIS for Wake County/City of Raleigh, there was no notable statewide partnership 

agreement.  Indiana's partnership agreement took the form of the a data sharing initiative 

that now includes 85 of Indiana's 92 counties.  Partnership agreements are a critical 

component of the development of the Montana Spatial Data Infrastructure (MSDI), and 

represent the foundation for New York's data sharing cooperative.  

Dedicated or lead organization
Each state has a dedicated or lead organization: the Indiana Department of 

Information Technology, the Montana State Library, the New York Office of Cyber 

Security, and the North Carolina Center for Geographic Information and Analysis 
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(NCGIA).   The NCGIA stands out in this group because it represents a mix of the 

responsibilities of a typical government organization and a consulting service.

Dedicated coordinator
Each state has a dedicated, full-time, GIS coordinators. Only Indiana's Geospatial 

Information Officer's (GIO) position is directed by statute.  Their responsibilities are very 

similar, but the resources directly under their authority vary, with Indiana being a one-

person shop while Montana, New York, and North Carolina have additional personnel 

assigned to support specific programs or projects.  The coordinators in Indiana and North 

Carolina are located within the state's information technology office.  New York's 

coordinator works for the Division of Homeland Security and Emergency Services 

because the GIS program is closely tied to New York's emergency service planning and 

relies on 911 fee dollars for some funding.  Montana's coordinator is assigned to the 

Montana State Library in reflection of the library's mandated role in public dissemination. 

Coordinating committee
Each state has a coordinating committee, and, as noted earlier, the coordinating 

committee serves as the link between the state executive, the state agencies, the federal 

government, academia, and subordinate jurisdictions.  The structure of each council 

differs, and each structure has advantages and disadvantages.  The Indiana Geographic 

Information Council (IGIC) was the most effective at integrating private industry and the 

utility industry, but does not have legislative appointments.  The Montana Land 

Information Advisory Council (MLIAC) includes representation appointed by the 

legislature as well as GIS professionals, but has no explicit position for non profits or the 
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utility industry.  The New York GIS Coordinating Body has private industry (usually 

utility) and non-profit representation, but is heavily weighted towards county and local 

government representation.  The representation of private industry, the utility industry, 

and non-profits on the North Carolina Geographic Information Coordinating Council 

(NCGICC) relies on legislative or gubernatorial appointments.  The coordination councils 

all seem to be heavily involved in strategic planning, legislative proposals, and program 

guidance and oversight.  The Indiana and North Carolina councils go beyond providing 

guidance and oversight and have numerous committees and working groups that focus on 

standards development, communications, external outreach, and professional 

development.  

Clearinghouse
Each state has a GIS clearinghouse, but they differ in sophistication and scope. 

Indiana and North Carolina appear to be the most technologically advanced with online 

web portals that provide detailed GIS layers, map data, image data, and include a great 

deal of data provided by their subordinate jurisdictions.  New York uses advanced 

technology to provide access to its statewide orthoimagery data, but uses a more 

traditional clearinghouse catalog for their shared GIS layers.  In addition, much of New 

York's geospatial information is freely available to members of the sharing cooperative, 

but is not made available to the public.  Montana also has a mixed approach that uses 

both online catalogs and online portals, but was the first state to offer online access to its 

statewide property parcel data.
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Champions
A GIS champion or champions were identified in each state; however, any 

determination of the importance of their role could only be based upon anecdotal 

evidence from the interviews or the creation of GIS awards in someone's honor (Indiana, 

North Carolina).  Given the strength of the GIS network in Indiana during the early days 

of GIS, a champion may not have been necessary to get their pilot program approved, but 

a champion appeared to be necessary to get needed legislation adopted.  

In New York, a champion who was in the unique position to make state agencies 

cooperate saw that GIS could improve government operations, but only if the data were 

shared.

Standards
Geospatial information standards have been addressed in some fashion by all four 

states.  The coordinating councils or professional organizations in each state are closely 

involved in setting and promulgating standards.  Data and metadata standards 

requirements have been part of the clearinghouse or data sharing initiatives in all four 

states.  However, New York state never really updated its property mapping standards to 

account for digital mapping, and this has hampered the integration of a property data 

across counties.  

Rules 
As previously noted in this chapter, the nature of a state's freedom of information 

or public records laws has a significant impact on the sharing of geospatial information. 

It was through the rule making process that all four states required state agencies to 
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participate in their geospatial information sharing initiatives, and the use of this authority 

was clearest in Indiana, New York, and North Carolina.  

Incentives
Indiana, which has an explicit financial incentive tied to its geospatial information 

sharing program, had the most obvious incentive program, while the ones in Montana, 

New York, and North Carolina are more subtle.  An internal grant process is used in 

Montana to allocate portions of the Montana Land Information Act (MLIA) funds to local 

and tribal governments for GIS projects, and this creates an incentive for organizations to 

come up with innovative GIS projects and applications.  New York's incentive centers 

around the reciprocal nature of the clearinghouse and the statewide orthoimagery 

program.  With the exception of the cost-sharing of the orthoimagery program, the 

incentives in North Carolina are limited to the implicit incentives of efficiency gains and 

cost-savings.

Outreach
The site visits and interviews showed outreach emphasized in each of the four 

case studies, even though outreach was not something noted in the literature, and needs to 

be added to the collaboration model.  Outreach appears to differ from communications 

because their goals differ.  Conveying information is the goal of communications. 

Initiating and cultivating relationships appears to be the objective of outreach.  Although 

practices such as in-person road show visits and the hand delivery of digital data seem 

quaint and out-of-step given today's communications technology, interview mentions of 

the importance of such outreach efforts by both state GIS professionals and GIS 
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professionals in subordinate jurisdictions suggest they work.  Perhaps outreach works 

because it often involves the state making an effort to visit the subordinate jurisdiction or, 

in the four cases studied, because the state is delivering tangible benefits. 

In Indiana outreach took the form of the state delivering the orthoimagery data to 

each county, soliciting participation in the data sharing initiative to the point of making 

the occasional presentation to county commissioners, an active network of GIS 

professionals, and an annual state GIS conference.  Montana has set an outreach goal for 

the state to visit three counties a quarter (Researcher interviews, 2011).  Montana also has 

an active professional network, and hosts, with Idaho, the Intermountain GIS Conference 

every other year.  Outreach is one of the New York GIS coordinator's main functions. 

The state GIS office sponsors training, visits subordinate jurisdictions, and hosts an 

annual statewide GIS conference.  New York further supports GIS professionals across 

the state by investing in a GIS Help Desk that all state agencies and local jurisdictions 

can use.  North Carolina takes outreach so seriously that it is the main responsibility of 

one full-time NCCGIA employee.  Other North Carolina outreach initiatives includes the 

in-person delivery of the orthoimagery in 2-5 county clusters and a biennial statewide 

GIS conference.  The consulting side of the NCCGIA provides additional opportunities 

for the state to interact with non-governmental organizations, private companies, and 

other GIS professionals through consulting projects.  

Chapter Summary

This chapter compared and summarized the findings of all four case studies.  Four 

lessons extracted from the case studies were that history, goals, rules, and politics matter 
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and appear to create an environment that encourages or discourages people and 

organizations from sharing geospatial information.  The lessons and the summary matrix 

serve as starting inputs for the assessment and refinement of the proposed temporal-

functional collaboration model that is discussed in Chapter 9.
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Chapter 9: Assessing and Refining the Proposed 
Collaboration Model for Geospatial Information 

Sharing

Introduction

In this chapter the temporal-functional collaboration model developed in Chapter 

2 will be reintroduced and reassessed against the case study findings.  It is deconstructed, 

modified, and a new contextual-organizational collaboration model created.  The 

temporal-functional collaboration model was built from 24 elements identified through an 

extensive literature review.  To provide a broader context to the individual elements, I 

arrayed them against a time line that was divided into concepts, strategies, and tools.  The 

elements were also arrayed against a functional backdrop of motivation, coordination 

mechanisms, and context that was adapted from the framework proposed by Nedović-

Budić & Pinto (1999).  The original temporal-functional collaboration model (Figure 2.5) 

is repeated here as Figure 9.1.
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Figure 9.1: Temporal-Functional Collaboration Model for Geospatial Information Sharing
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 Taking Stock of the Temporal-Functional Collaboration Model

Breaching the Perimeter
The assessment of the temporal-functional model will start by examining the 

contextual perimeter to determine whether the categories used in the initial grouping

continue to be applicable and appropriate.  The model's 24 elements had been aggregated 

three ways: against a time line, by function, and by role.  

The temporal component of the model assumed an underlying, linear, sequencing 

of events.  A vision is developed, a strategic plan crafted, a budget implemented, a 

capability delivered, and the sharing of geospatial information increases.  However, when 

the ivory tower world of the academic literature met the real world of state and local 

government, the evidence did not conform to the temporal part of the proposed model. 

Indiana's program, for example, was jump started from the middle of the model's 

timeline, while Montana's and New York's programs grew towards the middle.   The 

temporal elements of the model will be reassessed and eliminated.

The functional portion of the model was adapted from Nedović-Budić & Pinto 

1999 framework, and reflected more closely to the reality uncovered by the site visits, 

interviews, and document reviews.  Their model described a sharing environment 

impacted by context, motivation, and coordination mechanisms.  The cross-case study 

comparison presented in the previous chapter noted that local historical context mattered 

because it shaped the way in which sharing decisions were made, and superordinate goals 

mattered because they provided the motivation behind these sharing decisions.  Effective 
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coordination mechanisms were identified in all four case studies. The functional 

organization, context, motivation, and coordination, seems appropriate for inclusion into 

the final model.  

The relevance of the categorization of the 24 elements into concepts, strategies, 

and tools also came through the case studies intact.  Each state had an overall objective 

(concept), strategies to accomplish that objective, and specific program plans (tools).  The 

notion that the elements can be grouped as concepts, strategies, and tools continues to be 

appropriate.

Reassessing the Individual Elements
The 24 individual elements from the original model were added or removed based 

upon the case studies and the findings from the cross-study comparison. Elements were 

merged or modified to eliminate duplicative elements and simplify the language.  It was 

determined that two new elements, outreach and history, should be added to the model. 

Threats and concerns would be merged into resources because the threats to geospatial 

information sharing most frequently expressed had to do with funding collaboration 

efforts in a weak economy, and there is no need to have the same idea expressed in the 

model two different ways.  Shared vision will be merged into superordinate goals and 

durable relationships merged into stability, as the case studies indicate that these groups 

of elements were measuring the same thing.  Table 9.1 shows the original 24 elements, 

the changes, the groupings, and the final 23 elements remaining following the model's 

reassessment.  
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Table 9.1: Proposed and Final Model Elements

Proposed Model 
Elements

Changes Final Model Elements Role Function

Trust Trust Concept Context

Shared vision Joined with Superordinate goals Concept Motivation

Stability Joined with Durable relationships Stability Concept Context

Reciprocity Reciprocity Concept Context

Supportive organizational
culture

Supportive organizational
culture

Concept Context

Organizational 
commitment

Organizational commitment Concept Context

Strategic plan Strategic plan Strategy Coordination mechanism

Superordinate goals Joined with Shared vision Superordinate goals Strategy Motivation

Effective communications Simplified wording  Communications Strategy Coordination mechanism

Value Value Strategy Outcomes

Threats and concerns Joined with Resources Strategy Motivation

Appropriate organizational 
structures

Appropriate organizational 
structures

Strategy Coordination mechanism

Appropriate organizational 
processes

Appropriate organizational 
processes

Strategy Coordination mechanism

Durable relationships Merged with Stability Strategy Context

Resources Joined with Threats and concerns Resources Tool Motivation
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Proposed Model 
Elements

Changes Final Model Elements Role Function

Partnership agreements Partnership agreements Tool Coordination mechanism

Dedicated or lead 
organization

Dedicated or lead 
organization

Tool Coordination mechanism

Dedicated coordinator Dedicated coordinator Tool Coordination mechanism

Coordinating committee Coordinating committee Tool Coordination mechanism

Clearinghouse Clearinghouse Tool Coordination mechanism

Champion(s) Champion(s) Tool Coordination mechanism

Standards Standards Tool Coordination mechanism

Rules Rules Tool Coordination mechanism

Incentives Incentives Tool Motivation

Added Outreach N/A N/A

Added History N/A N/A
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Rebuilding the Model

The 23 elements identified in the reassessment were brought together related 

elements and grouped together.  Organizational structure, dedicated organization, and 

organizational commitment ended up in one group; outreach, value, and communications 

in another; and incentives, clearinghouse, and partnership agreements in a third.  Based 

on the newly reorganized contents, groupings were titled organization, advocacy, and 

tools.   Advocacy was chosen as a more appropriate categorization than communications 

because it suggests the objective of the effort and indicates that advocacy involves more 

than communication.  A strategic plan sets the course, outreach helps establish 

relationships between organizations, and demonstrating value shows those inside and 

outside the GIS community the benefits of data sharing.  Advocacy also seems closer to 

what Wehn de Montalvo (2003) was trying to describe in her work.  Attitude and social 

pressure arose as the strongest determinants of the willingness to share geospatial 

information, and a strong and consistent message (communications) from the GIS 

community and evidence demonstrating the importance of sharing data (value) were 

viewed as needed to increase social pressure.  

Grouping continued until five elements remained that were without obvious ties to 

each other or existing groups.  The importance of two of these elements, history and 

superordinate goals, was highlighted in Chapter 8.  The other remaining elements were 

trust, stability, and resources.  All five of the elements presented themselves as those that 

shape the environment in which decisions to share or not share data are made, and are 

reflected that way in the model.
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The Revised Contextual-Organizational Collaboration Model

The result is a different model than I started with—a contextual-organizational 

collaboration model for Geospatial Information Sharing.  The shift from a temporal-

functional to a contextual-organizational model leaves room to recognize the 

contributions of  Nedović-Budić & Pinto, while bundling the elements into categories 

that are both theoretically meaningful and practical:  context, organization, advocacy, and 

tools.  Figure 9.2 unveils the refined and modified model.  
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Figure 9.2: Contextual-Organizational Collaboration Model for Geospatial Information Sharing
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Chapter Summary

The temporal-functional collaboration model that was developed through an 

intense literature review was reintroduced, deconstructed, modified, and reassembled into 

a contextual-organizational collaboration model for geospatial information sharing.  The 

new model, having been filtered through the practical world of state-level GIS operations, 

is now based on a balanced mix of theory and practice with both the theoretical and 

practical elements highlighted and differentiated.  
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Chapter 10: Implications for Theory, Practice, and 
Recommendations for Future Research

Build once—use often. Collect once—use many times.

(Source: phrases often used in the GIS, statistics, and IT fields, original 

origin unknown)

Introduction

Chapter 10 explores the implications of the case study findings and contextual-

organizational model for both theory and practice, describes applications for the model, 

and proposes related topics deserving of further research and analysis, but beyond the 

scope of this effort.  The chapter and the dissertation conclude by returning to address the 

research questions. 

Implication for Theory

The contextual-organizational model, as presented in Chapter 9, and the case 

study findings appear consistent with the more theoretical elements of previous literature 

on the importance of superordinate goals, trust, and the context in which sharing 

decisions are made.  Like the literature, the findings here on the impact of resources and 

champions were mixed or inconclusive.  Most important, the findings point to two areas 

of significance that are barely addressed in the literature:  the role of history in shaping 

the sharing environment, and the role of outreach in shaping attitudes towards geospatial 

information sharing.

257



Superordinate goals
The primary works that addressed the importance of superordinate goals in 

reducing conflict and promoting cooperation were Sherif (1962) in general terms, and 

Obermeyer & Pinto (1994) who tied it to the sharing of geospatial information. Some 

comment or action that pointed to the importance of shared goals that could not be 

accomplished by any one party alone was encountered in all four states.  Superordinate 

goals was one of only six model elements that were emphasized in all four states, and 

expressed through aspirational words such as efficiency, economic development, 

stewardship, resource management, improved decision-making, improved service 

delivery, and emergency preparation and response.  

The move away from the inefficient county-by-county acquisition of 

orthoimagery towards a statewide, burden-sharing, model in New York (2001), Indiana 

(2005), and North Carolina (2010) serves as the most straightforward example of the 

importance of shared goals.  Counties get orthoimagery at the same or lower cost; the 

state gets regularly updated, statewide coverage in consistent formats; industry gets a 

consistent set of requirements and a more predictable work flow; and the citizens benefit 

from the efficiency savings.  

Trust
Omran (2007) and Harvey (2003, 2000) identified trust as a primary driver of the 

willingness of individuals to participate in geospatial information sharing arrangements. 

Trust was also mentioned by Craig (2005), Kouzes & Posner (2002), Carlee (2008), and 

Stage (1995). The efforts of Kouzes & Posner and Carlee were not specifically tied to 

geospatial information sharing, and the works of Carlee and Stage were more practical 
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than theoretical.  I came across trust multiple times during the case study research.  There 

were durable personal relationships built on time and trust, long-standing 

professional networks that built trust, outreach efforts that helped lessen the natural 

skepticism that exists between senior and subordinate jurisdictions, and active 

communications programs that increased transparency.  

Context
The role that contextual and organizational cues play in the decision on whether 

or not to share geospatial information was central to the work of Nedović-Budić and 

Pinto (1999) and was addressed by Wehn de Montalvo (2003) and Craig (2005).  The 

Nedović-Budić and Pinto data sharing framework became the foundation of the initial 

temporal-functional collaboration model used at the beginning of this investigation, and 

remains at the heart of the contextual-organizational model that was informed by the case 

studies.  Wehn de Montalvo viewed context as the social pressure felt by individuals to 

share or hoard and Craig noted the importance of professional culture.  The case study 

research has added depth and dimension to this topic by determining that history, 

superordinate goals, rules, and politics all matter because they shape the environment, 

and the context within which sharing decisions are made.  

Resources
The case study findings mirrored the conflicted view on the relationship between 

resources and geospatial information sharing found in the literature.   While Obermeyer 

& Pinto (1994), Pinto & Onsrud (1995), and Sperling (1995) described a positive 

relationship between resources and sharing, Omran's (2007) research suggested that 
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limited access to resources would lead organizations to use sharing to achieve efficiency 

gains.  Support for both narratives could be found in the case studies.  Many of the states' 

signature initiatives; IndianaMap, North Carolina OneMap, New York State Orthos 

Online, and the Montana Spatial Data Infrastructure (MSDI) required investment at the 

start and require continued funding for operations and upgrades.  For these important 

programs, less money equals fewer capabilities or extended data production time lines. 

However, this research found examples in each state of the use of creative and innovative 

approaches to funding as discussed in Chapter 8 which may fall closer in line to Omran's 

view.  The inconsistencies noted in both the literature and case studies could indicate that 

parts of each narrative are valid, and further research is needed to better understand the 

dynamic relationship between resources and sharing. Research is also needed to 

understand the advantages and disadvantages of different funding approaches.  How 

important is stable funding?  How might a reliance on project-by-project, or grant-by-

grant financing impact sharing initiatives? Does a reliance on grants make for more 

innovative programs?

Champions
Craig (2005), Artigas et al. (2003), and Gilfoyle & Thorpe (2004) all viewed 

champions as necessary.  The case study analysis is less clear and additional research 

warranted.  A specific champion or champions were identified in each of the case studies, 

but further research would be needed to determine whether such champions were 

important or truly essential.  In Indiana, it seemed that its was its strong professional 

network that kick-started its sharing programs while identified champions appeared more 
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important in New York and North Carolina.  The identified champions in Indiana, 

Montana, and North Carolina were all elected political officials, and New York's 

champions were senior appointed officials, which suggests champions may serve as a 

critical interface between the politicians, the bureaucracy, and the GIS profession.  The 

champions may, in effect, be equivalent to Kingdon's policy entrepreneurs (Kingdon, 

2011).  

History
Only Masser (1998) mentioned the importance of history, but evidence uncovered 

in the case studies indicates that history influences the sharing environment and the 

context in which sharing decisions are made, as also noted in Chapter 8.  Historical 

influences could be found as far back as the 1890's (Montana), and as recently as 2001 

(New York).  This finding was both one of the more rewarding parts of this research and 

the least expected.  It was also something that would not likely have been uncovered by 

another research method, as the histories of each state's geospatial sharing initiatives were 

primarily uncovered through the interviews.  If history plays a persistent role in 

influencing the sharing environment, then more research and effort is called for to capture 

the history of not only geospatial sharing initiatives, but other government initiatives. 

Given the average number of years of GIS or related experience of the professional 

interviewed was 20.5 years, it is imperative to capture these histories before the GIS 

pioneers of the 1980s retire.
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Outreach
References to outreach were entirely absent from the theoretical literature studied, 

and virtually absent from the practical literature reviewed, indicating a research gap to be 

filled. Only Lachman et al. (2002) made any reference to outreach and geospatial 

information sharing, and even that was in reference to programs in the developing world. 

On the other hand, references to outreach during the four visits were frequent, consistent, 

and usually unsolicited.  Outreach was one of only six model elements assessed as 

emphasized in all four states.  Based on the interview comments and my interpretation, 

outreach is viewed as related to but different from communications.  Outreach efforts 

focus more on developing and improving relationships between the state and its 

subordinate jurisdictions or among the various stakeholders than communications.  

The addition of outreach to the collaboration model also has implications for 

practice.  Outreach represented a significant part of the GIS coordinators' responsibilities 

in all four states, with the lead agencies, coordinating councils, and professional 

organizations heavily engaged. Outreach works best when the link between the benefit to 

the stakeholder or subordinate jurisdiction and the state is clear: dissemination of 

imagery, educational conferences, and help with software applications or licensing.  

Implications for Practice

In addition to the vital role of outreach, the significant implications for practice 

that stood out were the importance of advocacy, the lessons to be gleaned from the four 

states' innovative approach to funding, the advantages and disadvantages of the varied 
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ways in which the coordinating councils had been structured, and how freedom of 

information act laws shaped the sharing environment.

Advocacy, for the purposes of the contextual-organizational model, involves 

communications, outreach, demonstrating value, and the presence of a strategic plan. 

When de Montalvo (2003) noted the need for a strong and consistent sharing message 

from the GIS community, and she was essentially making a call for advocacy.  Craig 

(2005) stressed the importance of determining and documenting the benefits of 

information sharing, and McLaughlin & Groot (2000) saw utility in the use of a business 

model for GIS implementation.  Advocacy is effective when the communications and 

strategic plan serve as the connection between the sweeping superordinate goals and 

specific geospatial information sharing  programs.  Advocacy is effective when it 

convinces the non-participating jurisdiction or agency bureaucrat who wants to hoard that 

the value of data is not the product or the dollars and hours spent producing it, but that 

the value comes from others using the data.  The value of detailed, current, and accessible 

geospatial information resides in its ability to support economic development decisions, 

in its ability to create a common geospatial understanding about a highway routing 

decision or school redistricting, and its ability to help manage fragile environmental 

resources.   Advocacy is powerful when it demonstrates the value of integrating 

geospatial information and making it broadly available through user-friendly portals by 

coming up with a defensible dollar figure.  

Practitioners should take note of the innovative funding approaches employed by 

states to obtain funding from external sources, but also of how states use internal grant or 
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incentive programs.  The need for creative approaches to funding was only noted in 

Lachman et al. (2002), and that was in the context of the developing world.  All four 

states used external grants for broadband mapping or ROI analysis. Indiana used explicit 

financial incentives with its counties. Montana has a well-established internal grant 

program. Membership in the New York GIS Clearinghouse affords access to the data 

holdings of the other members. North Carolina is trying to establish a burden-sharing 

approach to funding its orthoimagery program.  The hybrid structure of Indiana's 

coordinating council is interesting because it can solicit project funds from private 

companies, while a government agency would be strictly prohibited from such 

fundraising drives.

The recent move by the NSGIC to track the progress of states against the specific 

NSDI data layers is a positive one.  Under the recently revamped Geospatial Maturity 

Assessment, states rate their progress against the seven NSDI data layers as a completion 

percentage, and then note how much funding is needed, and available, against that 

requirement. This approach focuses on what is being done with the money rather than 

simply the amount or source of the money, and reveals a more sophisticated 

understanding of resource needs and funding realities that will ultimately enable a more 

robust assessment of a state's commitment to geospatial information sharing and 

production.

The differences in the responsibilities and structure of each state's coordinating 

council provide worthwhile points of comparison and consideration for bodies in other 

areas for both practitioners and researchers.  The findings also pointed to the councils' 
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key role as being the interface between politics and the GIS community, but further and 

deeper research is warranted on the relationships.  Is a council needed simply for strategic 

guidance, advice, and oversight? Should a council be heavily involved in advocacy, 

outreach, and standards setting? What are the advantages and disadvantages of any given 

size or structure?  What stakeholders are represented and how effectively? What structure 

provides the best interface with the executive branch, legislative branch, private industry, 

the non-profit or NGO sector, and/or the utility industry?  What structure provides the 

best interface to organizations external to the state?  

The cases of Indiana and New York showed states tailoring some aspect of their 

geospatial information sharing policies in response to specifics of their freedom of 

information laws.  Indiana had a small number of counties still tied to a revenue recovery 

model while New York's GIS Data Sharing Cooperative and its reciprocal agreement 

could be looked at as a response to perceived shortfalls in their Freedom of Information 

Law (FOIL).  A closer look at how the nuances of federal and state freedom of 

information act laws and policies influence the sharing environment, organizational 

culture, and choice of tools is needed.  Practitioners would also benefit from a more 

comprehensive look at different approaches to dealing with conflicts or perceived 

conflicts between geospatial information sharing efforts and freedom of information laws 

and policies.

On a smaller scale, the case study findings showed value in having dedicated 

coordinators and organizations, clearinghouses, incentives, partnerships, and reciprocal 

agreements.  Clearinghouses appeared most effective when they were online and 
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appropriately funded.   Additional study is needed to achieve a fuller understanding of the 

importance of clearinghouses, how to capture data in a online environment to support 

ROI assessments, when are incentives effective, and the situations that call for more 

formalized partnership and reciprocal agreements. 

Applications for the Model

The contextual-organizational model for geospatial information collaboration has 

both theoretical and practical applications.  It highlights two key gaps in the theory, the 

importance of historical context and the value of outreach.  In addition, the model 

strongly supports previous research demonstrating the importance of context, trust, and 

superordinate goals, while also revealing the need for a stronger theoretical understanding 

behind the role of champions and functions of coordinating councils.   

Practitioners could utilize the model as a diagnostic tool to assess the strengths 

and weaknesses of their geospatial information sharing initiatives, as well as a direct call 

to capture the historical and legal information necessary to more fully appreciate the 

context.  The model would complement and supplement the NSGIC GMA and GITA ROI 

methodologies, neither or which balances theory and practice as deeply as the model. 

States could, for example, look into adopting statewide orthoimagery programs, analyze 

their own organization for GIS, or investigate creative funding opportunities.  The model 

and underlying research show room for improvement in how well states integrate their 

academic institutions into their organization for GIS and the depth of sharing of 

geospatial information between governments and the utility industry.  
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Recommendations for Future Research

Practice and theory will need to come together to determine what parts of the 

contextual-organization could might have applicability outside of the American states or 

in disciplines other than geospatial information sharing.  The efforts of Wehn de 

Montalvo (2003) and Omran (2007) suggest that trust and a supportive organizational 

culture remain necessary elements outside of the United States.  However, the role of 

public access and copyright laws could be expected to differ greatly outside of the United 

States. 

The need to capture the historical origins of current sharing initiatives and conduct 

further research on resources, the need for champions, outreach, the structure of the 

coordinating councils, the importance of clearinghouses, and the use of partnership and 

reciprocal agreements has already been addressed.  Additional research needs include the 

need to refine promising practices for measuring, capturing, and communicating the 

value of sharing GIS information.   Of particular interest would be an analysis of those 

benefits that might not captured through the GITA business case approach, which appears 

to be the ROI model currently favored by the FGDC, as well as a determination of how to 

characterize the customer base of an online portal.

There are two figures commonly used in the GIS literature that are well overdue 

for a relook. First is the overused notion that 70 to 90 percent (with 80 percent being the 

most commonly used number) of government information contains a geographic 

component.  My informal review suggests that the provenance of this number has been 

muddled over time, and what gets cited as “several studies” may in fact be one or two 
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studies cited multiple times.   The second overused figure deals with estimates that data 

conversion accounts for 65 to 85 percent of the cost of setting up a GIS.  I was able to 

track the figure back to the 1987 Chorley commission report, a foundational document in 

both the GIS and geospatial information sharing fields (U.K. Department of the 

Environment, 1987).  However, the estimate was extrapolated from the engineering field, 

and is based upon the key issue faced in the mid-1980s—converting paper maps into a 

digital format suitable for use in a GIS. It also relates to a time before the widespread 

availability of GPS for both surveying and general operations.

Conclusion

This study was undertaken to learn: to what extent do intentional collaboration 

strategies and tools increase inter-jurisdictional geospatial information sharing within the 

American States?  The four case studies showed multiple examples of programs and 

initiatives that have fostered geospatial information sharing.  There were successful state-

wide orthoimagery programs, innovative online clearinghouses, active and effective 

coordinating councils, full-time coordinators, strong communications efforts, dynamic 

outreach, formal and informal reciprocal arrangements, and attempts to consistently 

quantify the value of sharing geospatial information.

The research looked beyond “intentional” strategies and tools, and found evidence 

that demonstrated the importance of the context or environment in which sharing, or 

hoarding, happens.  History, superordinate goals, and politics matter.  In the proposed 

contextual-organization model, advocacy is the intentional tool that can change the 

sharing environment.  In the real world observed in Indiana, Montana, New York, and 
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North Carolina, the coordinating councils are the intentional creations that link politics to 

geospatial information sharing. In addition to circling back to the original research 

question, Chapter 10 addressed the implications for theory and practice and identified ten 

related topics warranting additional research.  
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Appendix A: Acronyms Used

ANSI American National Standards Institute

ANZLIC Australia and New Zealand Land Information Council

ASPRS American Society for Photogrammetry and Remote Sensing

BMSC Base Map Service Center (Montana)

CAP Cooperative Agreements Program (USGS/FGDC)

CTG Center for Technology in Government (New York)

CWA Clean Water Act (US)

DEC Department of Environmental Conservation (New York)

DHSES Division of Homeland Security and Emergency Services (NY)

DOC Department of Commerce (US)

DOD Department of Defense (US)

EIS Environmental Impact Study

EPA Environmental Protection Agency (US)

ESRI Environmental Systems Research Institute, Inc.

FOIL Freedom of Information Law (New York)

FGDC Federal Geographic Data Committee

FHWA Federal Highway Administration

FWP Fish, Wildlife & Parks (Montana)

FY Fiscal Year

GAO General Accounting Office (US)

295



GASB Governmental Accounting Standards Board (US)

GeoMAPP Geospatial Multistate Archive and Preservation Partnership 

GIO GIS Officer

GIS Geographic Information System(s)

GISP Certified Geographic Information System Professional

GITA Geospatial Information & Technology Association

GMA Geospatial Maturity Assessment (NSGIC)

GPS  Global Positing System

GSDI Global Spatial Data Infrastructure 

IGIC  Indiana Geographic Information Council 

IGS Indiana Geological Survey

imagis Indianapolis Mapping and Geographic Infrastructure System

IMS Internet Map Server

IMW International Map of the World

IOT Indiana Office of Technology

ISCGM International Steering Committee for Global Mapping

ISDE International Society for Digital Earth

ISO International Standards Organization

INDOT Indiana Department of Transportation

INSPIRE Infrastructure for Spatial Information in Europe

ISBN International Standard Book Number

IT Information Technology
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IU Indiana University 

JPEG Joint Photographic Experts Group

kml Keyhole Markup Language

LRIS Land Resources Information Service (North Carolina)

LIS Land Information System(s)

MAGIP Montana Association of Geospatial Information Professionals

MOA Memorandum of Agreement

MLIA Montana Land Information Act

MLIAC Montana Land Information Advisory Council

MPO Metropolitan Planning Organization.

MSDI Montana Spatial Data Infrastructure

MSL Montana State Library

NAFTA North American Free Trade Agreement

NCCGIA North Carolina Center for Geographic Information and Analysis

NCGIA National Center for Geographic Information and Analysis (US)

NCGICC North Carolina Geographic Information Coordinating Council

NCPMA North Carolina Property Mappers Association

NEPA National Environmental Policy Act 

NGA National Geospatial-Intelligence Agency (US)

NGO Non-governmental Organizations

NG911 Next Generation 911

NHP Natural Heritage Program (Montana)
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NMO National Mapping Organization 

NRC National Research Council (US)

NRCS Natural Resources Conservation Service (US)

NRIS Natural Resource Information System (Montana)

NSF National Science Foundation (US)

NSDI National Spatial Data Infrastructure (US)

NSGIC National States Geographic Information Council (US)

NTIA National Telecommunications Information Administration (US)

NYC New York City

NYS New York State

NYSORPS New York State Office of Real Property Services

OFT Office for Technology (New York)

OGC Open Geospatial Consortium

OMB Office of Management and Budget (US, Indiana)

PSAP Public Safety Answering Point

RFP Request for Proposal(s)

ROI Return on Investment

SDI Spatial Data Infrastructure 

SDS Spatial Data Sharing

SDTS Spatial Data Transmission Standard

SDWA Safe Drinking Water Act

SPR State Planing & Research
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TC Technical Committee

tiff Tagged image file format

TIGER Topographically Integrated Geographic 
Encoding and Referencing

TPB Theory of Planned Behavior

UDDI Universal Description Discovery and Integration

UITS University Information Technology Services (Indiana University)

UK United Kingdom

UN United Nations

UNCED United Nations Conference on Environment and Development

UPC Universal Product Code

URISA Urban and Regional Information Systems Association

USDA U.S. Department of Agriculture

USDOT U.S. Department of Transportation

USGS U.S. Geological Survey

WAC World Aeronautical Chart

WFS Web Feature Service
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Appendix B: Documentation for Case Study Selection

Professional Awards

A review of GIS-related professional awards helped identify states with successful 

information sharing programs and narrow the number of states under consideration.  Two 

awards were reviewed,  ESRI's Special Achievement in GIS (SAG) and the Urban and 

Regional Information Systems Association's (URISA's) Exemplary Systems in 

Government™ (ESIG) awards.  These are both nationwide in scope, well-established, 

and well-respected.  It is understood that since ESRI is a major software vendor, and as 

such, may treat states it has business relationships with more favorably with its awards; 

however, it does have a presence in all 50 states.  URISA's ESIG awards program is 

smaller in scope, but it is nearly 30 years old and rather selective with fewer “winners” in 

each category.  Table B.1 provides a detailed awards summary.    

ESRI's Internet site was accessed on 28 July and 26 October 2009 and awards 

granted from 2002 and 2009 reviewed.  Award citations, when available, were studied to 

help determine whether or not the award was for a statewide program and related to 

geospatial information sharing.  For example, awards received for geographic 

information councils and clearinghouses were counted while those limited to one 

department did not count. URISA's Internet site was also accessed on 28 July and 26 

October 2009 and  awards granted from 1981 to 2009 reviewed.  Because of the small 

scale of URISA's awards program and the lack of detailed citations prior to 1990, any 
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statewide award received between 1981 and 1989 was counted.     

Table B.1:  Professional Awards (1981-2009)
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State Aw ard Year Comm ents
Arizona (AZ)   ESRI 2008   Geographic Information Council
Arkansas (AR)   URISA 2002   GeoStor  
Idaho (ID)   ESRI 2002   University of  Idaho Library (Clearinghouse) 
Indiana (IN)   ESRI 2002   Geographic Information Council
Kentucky (KY)   ESRI 2003  Geography Netw ork
Minnesota (MN)   URISA 1982   Land Management Information System
Mississippi (MS)   URISA 1986   Automated Resource Information System
Mississippi (MS)   ESRI 2008   Coordinating Council for Remote Sensing and GIS
Missouri (MO)   ESRI 2005   Spatial Data Information Service
Montana (MT)   URISA 1996   GIS Data Clearinghouse
Montana (MT)   ESRI 2006   Spatial Data Infrastructure program
Montana (MT)   ESRI 2009   GIS Portal
New  Jersey (NJ)   ESRI 2005   Emergency Preparedness Information Netw ork
New  Mexico (NM)   ESRI 2008   Geospatial Advisory Committee
New  York (NY)   URISA 1998   GIS Clearinghouse
New  York (NY)   ESRI 2006   Off ice of CyberSecurity and Critical Infrastructure Coordination
North Carolina (NC)   URISA 1988   Land Resources Information Service
North Carolina (NC)   ESRI 2005   Geographic Information Coordinating Council (GICC)
North Dakota (ND)   URISA 1991   Automated Land Management System
North Dakota (ND)   ESRI 2002   GIS Data “Hub”
Oregon (OR)   ESRI 2009   navigatOR data sharing program
Rhode Island (RI)   ESRI 2006   University of  Rhode Island Geospatial Extension Program
Utah (UT)   ESRI 2003   Geographic Information Council
Wyoming (WY)   ESRI 2006   Geographic Information Science Center Data Server



Expert Panel

Input was solicited from an informal expert panel consisting of four established 

professionals in geographic information systems to help narrow down the number of 

potential case studies.  The panel consisted of:

• Michael F. Goodchild, PhD
Director, Center for Spatial Studies
University of California, Santa Barbara

• Zorica Nedović-Budić, PhD
Professor, Department of Urban  & Regional Planning 
University of Illinois at Urbana-Champaign

• Jerry Johnston, PhD
Geospatial Information Officer
U.S. Environmental Protection Agency

• Milo Robinson
U.S. Federal Geographic Data Committee
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A copy of the request letter follows.....
  29 July 2009

I am writing to request some minor assistance with my dissertation research.  I am 
a PhD candidate in Public Policy and Administration at George Washington and I am 
researching geospatial information sharing.  My working title is An Action Model for  
Geospatial Information Sharing:  Case studies from the American States.  

My plan is to develop an interdisciplinary model and present case studies of states 
viewed as having “successful” sharing programs to test the model.  This approach means 
that coming up with a supportable approach to selecting the case studies is critical.  My 
chair suggested soliciting opinions from recognized experts in the field about notable 
state sharing programs and using that as one of my selection criteria.  Other selection 
criteria used include:  regional representation (one state from each of the four U.S. 
Census Bureau regions); awards received (URISA, ESRI, etc.); and the availability of 
previous literature.  

If you can assist me in this effort, I would greatly appreciate it. I simply need your 
opinion on states (one or two per region) that are considered leaders in geospatial sharing 
in each of the U.S. Census Bureau regions.

Northeast

South

Midwest

West

Sincerely,

Judith A. Murphy

PhD Candidate
Trachtenberg School of  Public Policy and 
Public Administration
The George Washington University
jamurphy@gwmail.gwu.edu
703-569-1987
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