@ B

Katholieke Universitelt Leuven UCD
SPATIALIST SUBLIN
Semi naril@$kRIlIst trends a Q%
7-11 November, 2011

SDI T Organisational Aspects

Zorica Nedovil -Budil
University College Dublin



| Xy
Outline UCD

DUBLIN

A Review of some of the key concepts
helping understand the interface between
SDI and organisations aspects 1 literature

A lllustrations from empirical research on:
- Inter-organisational sharing of spatial data
- Evaluation of SDI impacts, benefits, utility

- Mostly US-based T over past 15+ years



What is SDI? Tfein

DUBLIN

To

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

Supports ready access to geographic information

Achieved through coordination and sharing (partnerships)

o o Do I»

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

To

Local T regional - national 7 international T global

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

A Related technologies: ICT, I, GIS. E-government, E-commerce, E-
services
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Why are we concerned about it? UCD
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A Information society / information economy

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

A Dealing with problems and policies across
organizational and jurisdictional boundaries (for
Integrated regions)

A Governance / civic society
A Cost / investment ($ billions)



Information Infrastructure

Star and Ruhleder (1996)

Embeddedness

Infrastructure is “sunk” into (inside of) other structures, social arrangements, and technologies

Transparency

Infrastructure is fransparent in use, in the sense that it does not have to be reinvented each time
or assembled for each task but invisibly supports those tasks

Reach or scope

This may be either spatial or temporal—infrastructure has reach beyond a single event or one-
site practice

Learned as part of
membership

The taken-for-grantedness of artifacts and organizational arrangements is a sine qua non of
membership in a community of practice. Strangers and outsiders encounter an infrastructure
as a target object to be learned about. As they become members, new participants acquire a
naturalized familiarity with its objects.

Links with conventions
of practice

Infrastructure both shapes and is shaped by the conventions of a community of practice

Embodiment of
standards

Modified by scope and often by conflicting conventions, infrastructure takes on transparency by
plugging into other infrastructures and tools in a standardized fashion

Installed base

Infrastructure does not grow dle novo; it wrestles with the “inertia of the installed base” and
inherits strengths and limitations from that base

Becomes visible upon
breakdown

The normally invisible quality of a working infrastructure becomes visible when the
infrastructure breaks down

Hanseth and Monteiro (2004)

Enabling Infrastructures have a supporting or enabling function
Shared An infrastructure is shared by a large community (collection of users and user groups)
Open Infrastructures are open and support heterogeneous environments

Sociotechnical network

Information infrastructures are more than “pure” technology; rather, they are sociotechnical
networks

Ecology of networks

Infrastructures are connected and interrelated, constituting ecologies of networks

Installed base

Infrastructures evolve by extending and improving the installed base

Table 1. Characteristics of information infrastructures.

SDI ICT

GIS




Technology Enactment

Objective information
technologies

* [nternet

# Other digital telecomunications
s Hardware

s Software

l

Organizational forms

Bureauracy
* Hierachy
# Jurisdiction

b

Enacted technology

*= Perception

"= Design
* Implementation
* s

* Standardization

-—

* Rules, files
= Stability

Networks

* Trust versus exchange
* Social capital

* Interoperability

* Pooled resources

= Access to knowledge

Institutional arrangemeants
s Cognitive
s Cultural

s Sociostructural
* Legal and formal

A

Dutconmes

= |ndeterminate
« Multiple

* Unanticipated
* Influenced by

rational, social,
and pelitical logics

‘-----------L-----------------

Figura 1. Technology
enactmant: an
analytical framnaweork.
F‘.-E'Flﬂl'ﬂi'r:l from Fourtaln
2001 wkh parmission of
Ercakings Ingthution Press.
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Interoperability & Sharing

Levels:
global, regional, enterprise and product

Types:
institutional, procedural and technical

Dimensions:
horizontal, vertical and temporal (Fletcher 1999)

AData sharing among the participants on an unprecedented scale will be

needed for SDIs to become fully operat.
( Rajabifard et al. 2006, p. 738). A NSI
sharingo (p. 727).



Activity Spheres - Interoperability

A Institutional / Organizational

A Technological

A

Application
;
;

Sharing behavior & mechanisms
Inter-organizational relationshipp

Coordination, cooperation,
collaboration
Stakeholders

Institutions

Resources

Policy

Outcomes / benefits / use

Data models

Data types / nature
Exchange formats
Data discovery and accesg
Data quality / standards
Ontologies / semantics

Domains
Communities

Institutional /
Organizational

Application




Interorganizational Relationships

Dimension Characteristic for the following type of interdependence

Pooled Sequential Reciprocal

Configuration

O-nat
0" o| 0702000

Coordination Standards and rules Standards, rules, schedules, and Standards, rules, schedules,
mechanisms plans plans, and mutual adjustment
Technologies Mediating Long-linked Intensive
Structurability High Medium Low
Potential for conflict | Low Medium High
Type of 10S Pooled information Value/supply-chain 105 Networked [0S

resource [0S
Implementation Shared databases, EDI applications, voice mail, CAD/CASE data interchange,
technologies and networks, applications, | facsimile central repositories, desktop
applications electronic markets sharing, videoconferencing

Table 2. Organizational interdependence.
Reprinted from Kurmar and van Dissel 1996, with permission of the University of Minnesota.



Reasons for Gl Sharing

Fundamental reasons for geographic data sharing (p. 30, after Qliver, C_ 1990)

Type
Necessity | Asymmetry | Reciprocity | Efficiency | Stability Legitimacy
Typg | Legal decizion | Organization Source Source Source Source
requires one- wanis to organization organization organization organization
shot analysiz contro has resources sees GIS a5 has stable wishes o
information as available; other | providing mandate, little improve guality
sole source parties' efficiency emvironmeanta of itz own data
resources not gaing in itz uncertainty collection and
relevant N IS EIcn analysizs
TFFI'E I Legisiative Lead Continuing There iz a Lead Lead
mandate organization maintenance desire to limit organization organization
ENcourages wants to retain | and data collection | experiences wishes to gain
initiation of contred of data improvemsnt redundancy some funding mcre visibility
GIS guality and of data over uncertainties in | and credibility
standards time requires the future
more
resources than
lead agency
has
T},rpe Il | State Mo single Joining Each Most of the FParticipants wish
mandatez a organization iz | togsther is the participant pariicipantz are | to gain higher
G5 effort ghble to act or only way a GIS | sees faced with vigibility through
to fund a GIS can be individual funding the GIS
unilaterally implemented efficiency uncertainties
gaing for itz
oW
organizational
goals

& i o
UucCbh
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COLLABORATION COOQOPERATION COORDINATION

least intensive most intensive
most autonomous least autonomous

1 2 3 4 5
personnel resource board joint written
meetings transfers membership programs contracts
Recognition of Coincidence of values High degree of ongoing
interdependence dependence

Identification of a requisite
number of stakeholders

Dispersion of power among
stakeholders

External mandates

Perceptions of legitimacy
among stakeholders

Legitimate / skilled convener

Positive beliefs about
outcomes

Shares access power

Redistribution of power

Influencing the contextual
environment




SDIT Conceptual Models

Technology Components

Policy

Access Network

Standards

Defuution

Coliecthian

Tetogratiom

Duta Bine Oyeation
[ascsenmicn

\) Product-Based NModel
Social System
SDI
e “gmunication Ch 1 P [ Facility

| People I

Kaowledge Infrastructure and Capacity Building

1" Generation

Countries begin developing SDI

4 4 1

2" Generation

H
'
'
'
.
L}
'
ranytime along the continuum
L}
L}
'
'
'
L}

4 40 4

Continuum  of

SDE  Development

Product-based SDI
development madel
- Definition of data
- Collection of data
- Integration of datn
« Database creation

g

Process-based SDI
development model

- Knowledge infrastructure
- Capacity building

- Communication

= Coordmation

Coondmation « More implementation
Facditation
B) Process-Based Model Figure |, Relationship between the first and second generation of SDI development and the
product- and process-based SDI development modeis.
'I
Stfategic [ Global SDI
Process-Based | g o .
Model ; . 1 Regional SDI
Management,
3 . { National SDI
S State SDI
Pioduit-Basid ’_|.. Operational . [
Model 3 ‘L / bh Local SDI
/ v \ Organizational SDI
SDI Hierarchy

Figure 2.
(Rajabifard et al. 2002).

Relationships between SDI hierarchy and different models of SDI development




@ i
USA - example VSR

A NSDI is defined as fithe technology, policies, c
promote geospatial data sharing throughout all levels of government, the private and non-
profit sector s, httamudvw.tgdcagdve I894d&Executive Order)

A Initiatives brought together by the National Geospatial Program Office :
I Federal Geographic Data Committee (hitp://www.fgdc.gov)
I The National Map (http:/ www.USGS.qov)
T Geospatial One Stop (http://qos2.geodata.gov/wps/portal/gos)

A Also the National Geospatial-Intelligence Agency (http://www.nga.mil/portal/nga0i/)

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

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

A 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.

A 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):

|  Standards
T Metadata

I Clearinghouses /
Geospatial One Stop

Challenges: funding,
governance, coordination

Clearinghouse/Portal

collshoratreely
build and maintain
cornronly used
“Framework” data

Partnerships

Framework Approach
X
Y

Elevaion and bathymetry
Hydrography
Geodetic Control
Cadastral
Transportation
G overnmental Units
Digital Orthoimagery

Framework Dimensions




State Level

i

Approached through NSGIC with the 50 States Initiative

Drafting of the strategic and business planst o nf aci |l it ate t
programs, policies, technologies, and resources that enable the
coordination, collection, documentation, discovery, distribution, exchange
and maintenance of geospatlal infor ma
States Initiative web site).

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, pendmg In 4, in progress in 10,
starting in 8, N/A in 3, and unknown in 5 states.

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

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



Regions

A Suitability of the regional level as data
assembly and distribution point
acknowledged early in the conceptualization
of the U.S. NSDI throu
l ntegratorso (FGDC 199

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

A Building blocks of the NSDI



Regional GIS Survey
(2003)

DATABASE
Availability
Assembly

Is the Dataset

Data Availability Assembled?
LAND All None Some Yes
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 All None Some Yes
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 All None Some Yes
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 All None Some Yes
Number Percent Number Percent Number Percent Number Percent
Rivers/Streams 50 78 0 0 10 16 30 47
Hoodplains 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 All None Some Yes
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 All None Some Yes
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 All None Some Yes
Number [ Percent Number | Percent Number [ Percent Number | Percent
Schools 31] 48 6] 9 22| 34 19| 30




Land Use & Street/Road Data

Irregularly
Some 10+ yrs.
11% 10 years
5 vears [ Street/Road
v M Land Use
Stréet/Rd Annually
Data Semi. Ann.
Monthly
All 0 10 20 30 40
89% Percentage of respondants
e
\ s
< W“;
P p!
v e
it A
Q
> LY
Ny
g
=7
—_p T |
™ - All major data sets assembled
b L/ ﬁ‘\\ Land Use & Street/Road data assembled
2 - Land Use data assembled
- Street/Road data assembled

Survey respondants, neither assembled




Aerial Photos & Satellite Imagery

Irregularly

Some 0 16% 10 years

5 years

@ Satellite Imagery
Annually B Aerial Photos

All
18% Semi. Ann.
’ None Monthly

66% 0 0 20 30 40 5 60

Percentage of respondents

?
B y
g { >
N Y i { g
‘1 »f NG |, Y L:f—fﬁ;\f - All major data sets assembled
N v S ey . Aerial photos & Satellite imagery assembled
\ ;’,43" / Uy . .
*LJ/ % \ - Satellite imagery assembled
N A |7 Aerial photos assembled
&

Survey respondants, neither assembled



ORGANIZATIONAL / GOVERNANCE 62%
STRUCTURE o

Proposed NSDI Governance Structure

T Source: Future Directions i Governance of the National
atonal oot Spatial Data Infrastructure, Report of the NSDI Future
Cognaion p— Directions Governance Action Team, May 31, 2005

Federal
Geographic
Data

Committee

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 nprovide[s] a forum to con-edeal vi e\
stakehol ders in the geospati al communi



http://www.fgdc.gov/ngac

Guidelines for Coordination of
Geographic Information Technologies

National States Geographic Information Council
May 6, 2003

COORDINATION CRITERIA

Qa

Qa

A full-time, paid coordinator position is designated and has the authority to
iImplement the state's business and strategic plans.

A clearly defined authority exists for statewide coordination of geospatial
information technologies and data production.

The statewide coordination office has a formal relationship with the state's
Chief Information Officer {or similar office).

A champion (politician or executive decision-maker) i1s aware and involved in
the process of coordination.

Responsibilities for developing the National Spatizl Data Infrastructure and a
State Clearinghouse” are assigned.

The zbility exists to work and coordinate with local governments, academia,
and the private sector.

Sustainable funding sources exist to meet projected needs.

Coordinators have the authority to enter into contracts and become capable
of receiving and expending funds.

The Federal government works through the statewide coordinating authority.
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MetroGIS

Organizational Structu

re Illustrated

Government (Local and Regional)
* Counties — 7 members (one from

Policy Board

Table 2

MetroGIS Priority Information Needs

Endorsed by the MefroGIS Policy Board

May 28, 1997

Dedicated Staff 11 locally-elected officials

and one Councilmember
& MetroGIS Staff Coordinator

sach}

# Municipal — 2 members represent 63
cities

» School districts = 1 member
represants
59 districts

s GIS Specialist roles
# DataFinder {www.datafinder.org)
# Regional Data Management
»Commen Information Needs

* Technical Admin Assistant

Rank | Information Need Statement | need to know...
1 The boundanes and characteristics of a specified junsdiciion

[=.q., aty, school distnct, county, police and fire districis) Jurisdictional boundaries
2 The street addresses for specified locotions Strest addresses
3 About lend-use or development plans that have been officially

adopted by public bodies Land-use plans
4 ‘Who has rights to a property, including ownership, lecses,

=asements, and right-of-way Rights to property
5 The boundanss and location of o spadfisd porcel Parczl boundanes
& The locations and characterisiics of water features [=.g., lakes,

ands, floodplains, aguifers, wotersheds) Lakes, wetlands, and so forth

7 How a piece of land is being used, including whether it is vacant Land-use, =xisting
8 The boundanes and characteristics of census areas (e.g., census

blocks, black groups, tracts) Census boundaries
9 ‘Where people live and how o contact them ‘Where people live
10 The regulations thot offect the uss of o piece of lond (=.g., zoning) | Land regulotions
mn The locations and charectenstics of roads and highways Highwey and road nefwarks
12 The sociceconomic charocenstics of an area's population (e.g., Socicsconomic

census tract, count, city]

A unigue identifying attribute of o land parcel, such as parcel ID

charoctenstics of areas

Parcel identifiers

»  Watershed districts - 1 member
represants 25 districts
* Metropsolitan Council = 1 member

* Government (municipal,

Coordinating
Committee

25+ managsrs

regional, stats, federal and
special districts {schocls and
watersheds)
» Academic/Res=arch interests
# Nonprofit interests

#  For-profit interests

Special Purpose Workgroups

* Recommend sclutions to .
common information needs .
* Diverse makeup of
professionals with appropriats .
experiise

Technical Advisory Team

25+ technical GIS professicnals
Functions primarily as a forum for
information and knowladge sharing
Provides technical advice when
creating a special purposs
wiorkgroup is not practical




IMPACT ASSESSMENT

Shows the locations of the organizations that responded
to the Framework Data Survey

TR Raspondents active in digital
geographic data development

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.

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

Afunding incentives established by the FGDC through the NSDI
partnership programs do not appe
reduced data redundancy, decreased cost, improved access, and
increased accuracy.

Evaluation of 6 community demonstration projects supported by
the FGDC. Dresler and Woods (2000) find that beside numerous
positive developments, #fA[i]nforr
localized issues such as growth, flooding, and crime analysis
often require higher resolution data than is presently collected

by the Federal communityo (p. 6)

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.

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 1 lllinois &
Victoria (Nedovic-Budic et al. 2004, CEUS)

Tahle 2
Spatial data holdings and sources in four local governments in Victona and Ilinois

Data theme Whittlesea City Council, VIC  Knox City Council, VIC* McLean County RPC, IL Lake County, IL

Population Federal—established Federal—established Federal—established Federal—cestablished

Housing Federal—established Federal—established Federal—established Federal—established
Transportation State aml Local—established  State and Local—established  Local and Federal—jformative  Local and Regional—{ormative
Econommics Federal and Regional—established
Llilities Laoal Local Local

Facilives amd Services  Local and State—formative Local

Health and salety Laocal

Environment State and Local—{ormative State and Local—formative  Local and Federal—established  Local, State aml Federal—established
Land State aml Local—established  State and Local—established  Local Local, Stae and Federal— formative
Urban development State and Local—established  Local Local Local

Plans and policies State amd Local—established  State and Local—established Local

The relationship is substantial and functional,

.3 -y The relationship i in formative stage.
.)" b" \
] Table 3
51 data and local planming: suitability and issues
Criteria Whittlesea Citv Knox Citv McLean County  Lake County,
Council, VIC Council, VIC EPC, IL IL
Awareness Lo Low Low Low
vrban cemre:y of Victoria | Muata availability Good- generalized Good- generalized Good- generalized Good- generalized
- Data accessibality Mixed Mixed Mlixed Mixed
= Relevance Limited Limited Limited Limited
o ool & oo Flexibil ity fadapiahility Difficudt Diffied Diffecualt Difficudi
- Emse of data integration  Dhilliculty Crood Mixed Mixed
- LN P : Effect on the Emerging Limited Limited Emergng
W - ool decision-making process
s N Local cooperation Low salslactory Satsfactory satsfactory
- Mujor areas of concern.,



State Measures of Success (NSGIC)

Guidelines for Coordination of Geographic Information Technologies
National States Geographic Information Council May 6, 2003

SUCCESS MEASURES

O Geospatial data will be available in a form that is usable to the public, private
sector and government.

O The business requirements of zall participants are met through coordination
activities.

O Efficiencies can be demonstrated from coordination activities.
a All levels of governments are engaged.

O The statewide coordinating authority 1s a first point of contact for Federal
grants, programs and initiatives.

Q There is good coordination and communication between neighboring states,

O Duplication of effort and waste are eliminated.




MetroGIS Accomplishments & Benefits E{Eﬁ

(Johnson et al. 2001, A Guidebook for Organizing and Sustaining Geodata

Collaboratives)

A Accomplishments: regional datasets (including
cadastral); DataFinder; standardization (metadata, data,

coordinate system, coding); agreements for free access
for governments; active stakeholder involvement

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

A Benefits: 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

A 1996 case study
A 1999 survey

I cluster sampling
I over 500 questionnaires sent
I 244 returned (50% response rate)



