
Katholieke Universiteit Leuven 

SPATIALIST 

Seminar óSDI ï latest trends and researchô 

7-11 November, 2011 

SDI ï Organisational Aspects 

Zorica Nedoviĺ-Budiĺ 

University College Dublin 



Outline 

ÅReview of some of the key concepts 

helping understand the interface between 

SDI and organisations aspects ï literature 

 

ÅIllustrations from empirical research on: 

- Inter-organisational sharing of spatial data 

- Evaluation of SDI impacts, benefits, utility 

 

- Mostly US-based ï over past 15+ years 

 



What is SDI? 

Å Distributed network of geospatial data producers, managers and users 
linked electronically (Executive Order 1994) 

 

Å Supports ready access to geographic information 

Å   

Å Achieved through coordination and sharing (partnerships) 

 

Å Implemented through policies, standards, organizational setups, 
shared data, interoperable technologies, delivery mechanisms, 
financial and human resources 

 

Å Local ï regional - national ï international ï global 

 

Å Stakeholders: government (all levels), private sector, non-profit 
organizations, academic institutions, individuals (citizens) 

 

Å Related technologies: ICT, II, GIS, E-government, E-commerce, E-
services  

 

 



Why are we concerned about it? 

ÅInformation society / information economy 

ÅDecision making support at multiple scales and 
purposes (economic and community development, 
stewardship of natural resources, agriculture, 
transportation management, environmental 
protection, urban planning, emergency response) 

 

ÅDealing with problems and policies across 
organizational and jurisdictional boundaries (for 
integrated regions) 

 

ÅGovernance / civic society 

ÅCost / investment ($ billions) 

 



Information Infrastructure 

 



 

  
Technology Enactment 



Interoperability & Sharing 

Levels: 

global, regional, enterprise and product 

 

Types:  

institutional, procedural and technical 

 

Dimensions: 

horizontal, vertical and temporal (Fletcher 1999) 

 
 

 

ñData sharing among the participants on an unprecedented scale will be 

needed for SDIs to become fully operational and effective in practiceò 

(Rajabifard et al. 2006, p. 738). ñ[NSDI is] an enabling platform for data 

sharingò (p. 727).  

 



Activity Spheres - Interoperability 
Å Institutional / Organizational 
ï Sharing behavior & mechanisms 

ï Inter-organizational relationships 

ï Coordination, cooperation,  

 collaboration  

ï Stakeholders  

ï Institutions 

ï Resources 

ï Policy 

ï Outcomes / benefits / use 

 

Å Technological  
ï Data models 

ï Data types / nature 

ï Exchange formats 

ï Data discovery and access 

ï Data quality / standards 

ï Ontologies / semantics 

 

Å Application  
ï Domains 

ï Communities 

 

Technological 

Application 

Institutional / 

Organizational 



Interorganizational Relationships 

 



Reasons for GI Sharing 

 



3C 

 



SDI ï Conceptual Models 



USA - example 
 

 

 

Å NSDI is defined as ñthe technology, policies, criteria, standards and people  necessary to 
promote geospatial data sharing throughout all levels of government, the private and non-
profit sectors, and academiaò (http://www.fgdc.gov; 1994 Executive Order) 

 

Å Initiatives brought together by the National Geospatial Program Office :  
ï Federal Geographic Data Committee (http://www.fgdc.gov) 

ï The National Map (http://www.USGS.gov) 

ï Geospatial One Stop (http://gos2.geodata.gov/wps/portal/gos)  

 

 

Å Also the National Geospatial-Intelligence Agency (http://www.nga.mil/portal/nga01/ ) 

 

Å Strategic documents issued in 1994, 1997 and 2004 (NSDI Future Directions Initiative), but  
NSDI still not supported by a comprehensive and operational implementation plan.   

 

Å Past efforts have been focused primarily on the federal level where the standardization 
activity is mandatory. 

 

Å The main NSDI building tool are data partnerships with local and state levels and 
associations (e.g., National State Geographic Information Council - NSGIC, National 
Association of Counties - NACo, and International City/County Management Association - 
ICMA), as well as through direct contacts with government organizations at all levels. 

 

Å FGDC Cooperative Agreement Grants (CAP) has been running since the mid 1990s to 
support seed projects and testbeds of NSDI implementation.  

http://www.fgdc.gov/
http://www.fgdc.gov/
http://www.usgs.gov/
http://gos2.geodata.gov/wps/portal/gos
http://www.nga.mil/portal/nga01/


NSDI Concept - USA 

 
 

National Spatial Data 

Infrastructure (NSDI): 

ï Standards 

ï Metadata 

ï Clearinghouses / 

Geospatial One Stop 

 

Challenges: funding, 

governance, coordination 

 

 



State Level 

Å Approached through NSGIC with the 50 States Initiative 

 

Å Drafting of the strategic and business plans to ñfacilitate the coordination of 
programs, policies, technologies, and resources that enable the 
coordination, collection, documentation, discovery, distribution, exchange 
and maintenance of geospatial information in support of the NSDIò (50 
States Initiative web site).  

 

Å By October 2007, strategic plans are complete in 9 states, pending in 4, in 
progress in 10, final draft in 1, starting in 8, N/A 1, and unknown in 4; 
business plans are complete in 7 states, pending in 4, in progress in 10, 
starting in 8, N/A in 3, and unknown in 5 states. 

 

Å CAP funding is used to support the development of strategic and business 
plans, but there are no other NSDI implementation resources committed.  

 

Å Regardless of NSDI-related initiatives, GIS coordination at the state level is 
present in many of the 50 states (Warnecke et al. 2003).  



Regions 

ÅSuitability of the regional level as data 
assembly and distribution point 
acknowledged early in the conceptualization 
of the U.S. NSDI through the idea of ñarea 
integratorsò (FGDC 1995).  

 

ÅCurrent revival of this idea through the 
National Geospatial Advisory Committee 
(NGAC) 

 

ÅBuilding blocks of the NSDI 

 



Regional GIS Survey 

(2003) 

 

 

DATABASE 

Availability 

Assembly 

 

LAND

Number Percent Number Percent Number Percent Number Percent

Land Use-Existing 35 55 4 6 23 36 28 44

Land Use-Future or Planned 29 45 11 17 23 36 30 47

Parks and Public Lands 37 58 4 6 20 31 27 42

Open Space and Protected 

Lands 27 42 7 11 25 39 24 38

Developed Land 26 41 13 20 22 34 21 33

Vacant Land 25 39 18 28 17 27 18 28

Infill Sites 4 6 39 61 14 22 8 13

Brownfields 3 5 38 59 17 27 6 9

Historic/Archaeological Sites 17 27 21 33 19 30 16 25

Tax Assessment Data 26 41 11 17 21 33 22 34

REGULATION

Number Percent Number Percent Number Percent Number Percent

Zoning 20 31 10 16 33 52 20 31

Local Comprehensive Plan 

Designations 26 41 11 17 22 34 18 28

Building Permits 

(georeferenced) 11 17 28 44 19 30 10 16

Subdivision Approvals 10 16 30 47 19 30 10 16

Development Rights 

(georeferenced 5 8 41 64 7 11 6 9

Growth Boundaries/Service 

Areas 24 38 21 33 14 22 17 27

BOUNDARIES

Number Percent Number Percent Number Percent Number Percent

Municipal 55 86 7 11 0 0 38 59

Annexation (georeferenced) 27 42 15 23 13 20 20 31

School Districts 36 56 7 11 19 30 25 39

Special Districts 20 31 22 34 17 27 9 14

Parcel Boundaries 35 55 1 2 25 39 19 30

NATURAL FEATURES

Number Percent Number Percent Number Percent Number Percent

Rivers/Streams 50 78 0 0 10 16 30 47

Floodplains 36 56 6 9 17 27 21 33

Wetlands 32 50 10 16 16 25 20 31

Soils 31 48 14 22 13 20 18 28

Land Cover/Vegetation 28 44 22 34 6 9 15 23

Biodiversity/Habitats 13 20 34 53 8 13 9 14

Topography 35 55 10 16 12 19 22 34

TRANSPORTATION

Number Percent Number Percent Number Percent Number Percent

Street/Road Network 53 83 0 0 8 13 30 47

Transit Lines 42 66 6 9 11 17 24 38

Ports(air,inland,sea) 38 59 11 17 6 9 20 31

Traffic Analysis Zones (TAZ) 50 78 5 8 7 11 33 52

UTILITIES

Number Percent Number Percent Number Percent Number Percent

Sewer Infrastructure 8 13 19 30 32 50 12 19

Storm Drainage Inf. 5 8 24 38 30 47 7 11

Potable Water Inf. 9 14 22 34 27 42 6 9

Other Utilities 6 9 28 44 24 38 6 9

SERVICES

Number Percent Number Percent Number Percent Number Percent

Schools 31 48 6 9 22 34 19 30

All None Some Yes

All None Some Yes

All None Some Yes

All None Some Yes

All None Some Yes

All None Some Yes

Is the Dataset 

Assembled?

All None Some

Data Availability

Yes



All

89%

Some

11%

None

6%

All

57%

Some

37%

Does existing land use or street/road data  

exist for all units in your region? 

Land Use 

Data 
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If you update your data, how often is it updated? 
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Does existing aerial photo or satellite  

Imagery exist for all units in your region? 

If you update your data, how often is it updated? 
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Satellite Imagery

Aerial Photos
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Aerial photos & Satellite imagery assembled

Satellite imagery assembled

Aerial photos assembled

Survey respondants, neither assembled
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Source: Future Directions ï Governance of the National  

Spatial Data Infrastructure, Report of the NSDI Future 

Directions Governance Action Team, May 31, 2005 

ORGANIZATIONAL / GOVERNANCE 

STRUCTURE 

Not functional 

 

Latest: National Geospatial Advisory Committee  

(NGAC, http://www.fgdc.gov/ngac)  

established in January 2008. The NGAC reports to the FGDC Chair 

and ñprovide[s] a forum to convey views representative of non-federal 

stakeholders in the geospatial communityò (NGAC Charter). 

http://www.fgdc.gov/ngac


 



Metro GIS (http://www.metrogis.org) 

 



IMPACT ASSESSMENT 

Å 1998-1999 Framework Survey (Tulloch and Robinson 2000; 
Tulloch and Fuld 2001) suggested that the use of framework data 
in an SDI environment is challenging technically and 
institutionally.  

 

Å CAP-supported projects could not amount to a nationally 
significant outcome (Mapping Science Committee 2001) or reach 
the organizations most in need for funding (MacPherson et al. 
2003). The Mapping Science Committee (2001) finds that 
ñfunding incentives established by the FGDC through the NSDI 
partnership programs do not appear to have significantlyò 
reduced data redundancy, decreased cost, improved access, and 
increased accuracy.  

 

Å Evaluation of 6 community demonstration projects supported by 
the FGDC. Dresler and Woods (2000) find that beside numerous 
positive developments, ñ[i]nformation required to address very 
localized issues such as growth, flooding, and crime analysis 
often require higher resolution data than is presently collected 
by the Federal communityò (p. 6).  

 

Å Reinforced in a study by Nedovic-Budic et al. (2004) who report 
that state SDI in Illinois (and Victoria) does not meet the needs of 
local government planners.  

 

Å 2002 case study by Harvey and Tulloch (2006). Most U.S. local 
governments are either unaware of or do not take the SDI 
concept relevant to them.  



State SDI Utility to Local Planning ï Illinois & 

Victoria (Nedovic-Budic et al. 2004, CEUS) 
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State Measures of Success (NSGIC) 

Guidelines for Coordination of Geographic Information Technologies 

National States Geographic Information Council May 6, 2003 



MetroGIS Accomplishments & Benefits 
(Johnson et al. 2001, A Guidebook for Organizing and Sustaining Geodata 

Collaboratives)  

ÅAccomplishments: regional datasets (including 
cadastral); DataFinder; standardization (metadata, data, 
coordinate system, coding); agreements for free access 
for governments; active stakeholder involvement 

 

ÅInitial investment of about $3 million (1996-2001); 
funding mostly by the Metropolitan Council 

 

ÅBenefits: decision making, sharing, reduced data 
sources and time for accessing data, commitment to 
standards (data, metadata), improved relationships, GIS 
recognized as a business tool   

 



Interorganizational GIS 

Å1996 case study   

Å1999 survey 
ï cluster sampling 

ï over 500 questionnaires sent 

ï 244 returned (50% response rate) 

 


