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Abstract: This paper presenss an assessment of the vegéonal capacivy in implementing geographic informaion syseems (GIS) and
daeabases, We draw on a Web survey eo derermine dhe availability and agembly of pavial dawa ae the merropelitan dvel in the
Usited Seates. Information was ought from 388 planning arganizesons and vegional agencies locared in 349 meerapodizan areas.
Bused on 116 responses (30 percent vesponse vate), we generate descripeive stagisees ang ven @ regression model addresing the
[following aspeces of the regional GIS capaciyy: dara (contenss, updare, and asembly): wechnology (compasibilizy of sofware and
daea formars, dast access, and vhe sse of swdavdsh; peaple (saff, leadership commeitmens and suppors, regional commumicason
and cogperagion); palicy (daea sharing, finding, rules and responsibilicies, and mandasesiprograms); and convexe (wrban and
regional ssswees and affiuence). Although she survey reveals only a snapshot of a dynamic and evolving p henonzenon, the resules
inglicivee whag dhe seasws of meropolitan GIS in the United Sevees may noe be mawching whar is technically feasible. While vhe
capacity fs qesing Betrer aver time, the proces is mﬁm’w{y sl aned the r.r‘}.ir.':'l_-mgcx of creating the Base frjr ém’Ml}sg the Natianal
Spasial Data Infraseracame (NSDI) qre persistens. Fusure research and practice should place more enphasis on the relasionship
beaween ehe NSDF and i inssalled base. Nureuring of meeworks and comparibileties among erganizadonal endeies as variows
levels, local and regiomal in pawdcalar, showld be given prioviey in devising poficies and programs for o wsefud and suseainable

spadiad data infrastricire.

INTRODUCTION

Since their beginnings in che 19605, digital geographic informa-
tion systems (GIS)—used for collection, storage, management,
and a.nal}rsis DfsPalj:]l dara—have Ptnerrated many socieral seg-
ments and have established GIS as a scientibc disc lp]'me I:Longlqr
ctal. 2005). A survey by Public, Tedinolog}', Inc., indicates that
b}' the earl}'zooos, 515 have become i.m:\cng resources in various
local functions, incuding urban planning, public works, Ainancial,
public safery, and economic development (Public Technology,
Inc. 2003 ). Both carly {Budi¢ 1993, Budi¢ and Godschalk 1994,
Croswell 1991, French and Wiggins 1989, 1990) and recent
GIS studies (Caron and Bédard 2002, Haithcoar et al. 2001,
1CK A 2002, Kreizman 20002, NACao 1999, Morris and Dermnerer
1999, Warnecke et al. 1998) Pn:n.'icle useful information abour
the exrent of GIS diffusion and use in the United States. These
studics are complemented by significant research on data sharing
and interorganizational GIS—as the apparent conscquences of
Pmliﬂ:—mri.on ofsparial databases in di.gira] form and the relared
pressure to exth:].ngca.nd access infommation resources (Greenwald
2000; Harvey and Tulloch 2006; McDougall 2006; Montalvo
2003 Medowié-Budié¢ and Minto 19992, 1999k, 2000, 200 1;
Medovié-Budic et al. 20042; Ornran 2007; Onsrud and Rushton
1993). However, there is not much ressarch on data assembly and
availability ar the regional metropalitan level.

Why is the regional metropolitan lewel importane ! First, more
than three-fourths of the ULS. population (1S, Census Web site)
lives in metropalitan regions where most of urban growth and ies
implications cconrand where large numbers of people are vulnerable
in disaster situarions. Second, many socictal problems are tackled
in amore holistic and coordinated manner ar chis level (Alliance
for Regional Stewardship Web site, Feiack 2007, Wallis-MuniMall

Web site). including the response to emergencies (Alliance for Re-
giorlal SI:ewa.n:Ishjp 2002). This is P:].I.'ﬁtl.‘l]:!.l’l‘:‘ true in the United
Srates where thelocal level is the ultimate locus of decision making
and action, but is extremely Fragmented, often arcificially bounded,
and plagued by ovedapping jurisdictions of more than 85,000 dif-
ferent local government entities (LS, Census Burean Web site).
Third, regional GIS represent a base of the National Spatial Dara
Infraseruceure { NSDL){Georgiadou et al. 2008, Harvey and Tulloch
20065, Nedovic-Budi¢ and Budhathoki 2006, Rajabifard etal. 2008).
The LIS NSDI is defined as *a physical, organizational, and
wirtual metwork designed to enable the development and sharing
of this nation’s digital gecgraphic informatien resources”™ (Federal
Geographic Data Committee (FGDC) Web siee). I is realized
through the development of spatial dataand metadata standards, the
establishment ofspatial data dearinghouses (Geospatial One Stop),
and the identification of national data sets fsn—caﬂcd “Framewark
data” Tulloch and Fuld 2001%, and more rtccnrljr The Mational
Map. Crver the past decade, the NSDT concept has moved from a
data-centered to aprac:ss—cenlxmd appmad1 {Bdasser 2005). but
the access to spatial data and information about available data has
remained its primary tenct. In particular, the access vo local and
n:gi.anal L'i.:.,subnarjonai)dﬂtasers is n:ccgni:.'xd as the J-;.e:,'demcnt
of the second generation of SDVs { Rajabifard ex al. 2006% While
the N5DI does not assume database assembly across the national
territory, it does require data availabilicy and compari bility to emable
rapid and convenient data integrarion based on the users needs.
The rescarch presented in this paperis concerned with the pra-
wvision and integration ofspatial daka ax the metropalitan level. The
abjectives are to (a) assess G IS dara availabilicy ar the metropolitan
level and (b) identify the factors asaciated with assembling and
sharing GIS data across multiple jurisdicrions within a metropali-
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tan region. The empirical evidence is acquired with a Web-based
narional survey of regicnal dara collection and assembly efforts in
349 U5 metropalitan areas. While the data does not reflect the
mast up to date status of regional GIS, it appreximates a complex
process somewhat stalled by institutional inertia, and is used o
illustrate the chaﬂtngt oi-buildjng the NSDI base, parrjcularl'_.r in
a country as large as the LIS,

Afterthe discussion of the research premises, frameworks, and
methodology, we present the resules based on descriptive statistics
and a regression model. We conclude with a summary of the find-
ings, implications for building a sustainable and viable NSDL and
suggestions for further research.

LINKING DATA SHARING,
INTERORGANIZATIONAL GIS,
AND SDI

Interorganizational GIS and Information

I]]ﬁ'ﬂstl'llftul'e

Fundamentally, regional GIS depend on developing seamless da-
tabases and techniques, securing incentives and msources for data
integration, and establishing multijurisdictional intergovernmental
cooperation. When gecsparial technologies and information resources
are distributed acrass organizational boundaries to include mulriple
lecal governments and nonpmofit groups, or to involve private-sector
parmers, they formmn interorganizational GIS (O Looney 1997). These
systems draw on existing interdependences, but also are challenged
by their complcxirjﬁ {Medovic-Budié and Pinto 1999b). To frame
the complexities imvolved in building distributed systems, Fletcher
(1999 proposes four levels ofjnrcropcmbilir)r. g]olx-ll. rcgi.on:ﬂ. en-
terprise, and product; three types Dfimcmpcmbi.lir}'. institutional,
pmcedural, and technical; and three dimensions of interoperabilicy:
horizontal, vertical, and temparal.

The most important factors forachieving interoperabilicy and
multiparticipant geospatial technologies and systems are sharing
and easy access to geospatial information. Sharing geospatial infor-
mation is believed to promate more effective use of arganizational
resources and cooperation amaong involved arganizational entities
{Brown etal. 1998, Medovic-Budicand Pinra 1999a, 1999k, 2001
Obstacles to data sharing are numerous, including both technical
and nontechnical issues. On the technical side, for example, it is very
hard to resolve the varying needs for scales and accuracy of dara that
users located in the same region may have. Onthe nontechnical side,
there may be inadequate communication about available informa-
tion resources ora lack of willingness to share those resources. These
arethe same factors and issues the information infrascrucrures (1)
and spatial data infrastructures (3D in particular are established
to facilitate and resolve by introducing a mechanism for a diverse
set of data producers and users to interact in an open netwaorked
ervironment. “Data sharing among the participants an an unpree-
edented scale will be needed for SDIs ta become fully operational
and effective in practice” fR:Ljabif:m:l et al. 2006, p. 738 i3

The connection between interorganizational systems and s
also is acknowledged in research liceramre. For example, while
propesing the characteristics of ITs, Star and Ruhleder (1996) argue
that they cannat be independenily built and maintained, but. rather,
they emerge through practice and become connected to other
activities and stmictures. SimilnrJ'_.r. Borgman (2000 views IIs as
much more than the physical substrate and thus considers broader
social relations in constitu ting s Hanseth and Monteiro (1998)
suggest that someof the ITcharacteristics may be present in certain
information systems ( I5), especially in interorganizational systems
(108} ar dismibured intormation system (DI5) and, therefore, some
commenalities and everlapping characreristics exist berween 15 and
II{see Table 1, Budhathoki and Nedovié-Budi¢ 2007}, The authors
consider that ITs are initiated when: new and independent actars
become invelved in the development of an 108 ar DIS, sa that the
development is not conmrelled by one actor anymare: one of the
dc-sjgn objectives for IOS ar DIS is to grony and become an I1{ar
part of an 1T} in the future.

Local and Regil:-na] GIS as the NSDI Huilding
Blocks

We propose that the interorganizational GI5 at the metropalitan
regional level constiute an installed base and building blocks of
the L5, NSDL MSDI is defined as “the technology, policies,
criteria, standards and people necessary to promete geospatial
data sharing throughout all levels of government, the private and
non-proﬁr sectors, and academia” (FGDC Web site). Rajabifard et
al. (2006) consider sp:l.rj:!] data infrastructure (SDI) "an cna.b]in.g
platform for data sharing” (p. 727). The authors differentiate
between the first generation SDIs that are mainly led by national
mapping agencies and focused on provision of national data sets,
and the second generation SDs that are process-based inrerac-
tions between multiplicity of players in the joint efort toward
managing and exchanging information assets in a networked
environment. The switch from the first to the second generation
happened around the year 2000 when acen tralized {ortop-down)
product-oriented model was replaced by a bottom-up distribured
model. Accordingly, the product-based model involves defini-
tion of data, collection of data, integration of data, darabase
creation, and implementation; the process-based model invalves
knowledge infrastructure, capacity building, communication,
and coordination. In relating the SDI hierarchy and the madels,
Rajabifard et al. (2003) asscciate SD1s from local to stare level
ta the product model and operational tier national SDIs with
the management tier and both product and process models; and
multinaticnall and global SDs with strategic tier and process
model anly. Obviously, availability of and accessibility to spatial
data remain the core of a functional SD1, although the services
are increasingly being added to SDM clearinghouses and portals
(Crompwoets and Brege 2007).

1 W substiture the erm mulrivaionad for the tenm repional used by
the auchors to avoid confusion wich the regional merropolitan level
thar this research is concerned with.
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Ta.b]e 1. Chamﬂerjsti;s ijﬂ.{ﬂl'm:l[iﬂl'l .ll'l.fICIS[IUCl'UL'E"S

Sear and Rubleder (1996), p. 113

Embeddedness |“Infrascructure is “sunk™ into {inside of)
other scructures. social arrangements and
rech nologies.”

Transpatency “Infrastructure is transparent in use, in the
sense that it docs not have to be reinven ted
each time or asembled for each task, bue
invisibly support those tasks.”

Reach of scope | “This may be cither spatial or temporal—
infrastructure has reach beyond a single
cvent of one-site practice.”

Learnsd as pant | “The taken-for-grantedness of artifaces and

of membership |erpanizational arrange ments is a sive gua
non of membership in a community of
practice. Strangers and oursiders encoun-
ter infrastrucnure as a target abject to be
learned about. fs they become members,
mew participants acquire a nataralized fa-
railiarity with its ohject=”

Linlks with “Infrastructure both shapes and is shaped

cohvehtlohs of b)- the canventions of a commum'r_,v Dfpm.c-

practice rice.”

Embodiment of | “Modibed by scope and often by conHicring

standards conwentions, infraseructure cakies on crans-
parency by plugging into other infrastruc-
tures and tools in a standardized fashion.”

Imstalled base  |“Infrascructure does not grow de o it
wrestles with the ‘inertia of the installed
brase” and inherits strengths and limitations
from thar base.”

Becomes wisible | “The normally invisible quality of work-

upen break- ing infrastructure becomes wisible when it

down berealss.™

Hanscth and Mon teiro (1998), pp. 41-4%

Ehal)"hg “Infrascructures have a supporting or en-
abling function.”

Shared “An infrastructure is shared by a large
communicy {collection of users and user
groups).”

Open “Infrastructures are open and support het-
EIOFEnooLs eovironments.”

Sodlotechnical |“IIs are mere than “purs’ technology; rathen

network they are socio-technical networds.”

Ecology of net- | Infrastructures are connected and interre-

watks lated, constituting ecologies of networks.”

Imstalled base | “Infrascructures dewelop chrough extending
and improving the installed base”

Local and rrgi.ona] l:mern:ipculjrnn‘ll levels are the most relevant
instances of spatial da production and data use and they could
represent the building bledks of the MSDI (Nedavié-Budic and
Budhathoki 2006, Rajabifardetal. 200&8). Howewver, the connectiv-
ity betwreen these levels is not easy bo operationalize. For example,

Harveyand Talloch {2008 ) cansider the available dakabases and the
uprake of SDI concepes ar these levelsas essental forche succes of

the 115 WSDIL but their 2002 case srudj.r shows that majority of
5. local govermments are eithe runaware of or do not take the SO
concept relevant o them. Thisis reinforced in astudy by Nedowvié-
Budi¢ et al. (2004b) who repart that the state SDT in Illinais does
not meet the needs of local Sm'ernmranla_nners. Simj]ad'l,'. in the
emergency context, despite the important supparting role GIS has
played in responding to both 9-11 (Mew York 20017 and Eatrina
(New Orleans 2006 crises, the challenge of quick dat integration
that could be provided only by aviable SDT is recognized (A dam et
al. 2006, Buder 2005). Agrecimg with thess Andings, D recler and
Woods (2000), in a summary of six community demonstration
projects supported by the FGDC, point our the advanrages and
sho rtcom ings of the tederal SDI-relared activities. Beside numerous
posirjwdﬂ'\tlnpmcnrs. rJ'-e}' report rh::l.r"[i.]nﬁhrrnarinn n:qu.irc-d e
address very localized issues such as gn:rwlh. ﬂooding. and crime
GJL’\J}'SJS often require hig:bﬂ: resolution data than is Prtsenr]}' col-
lected by the Federal community™ (p. &). Fimally, despite major
cffert=and achicvements in building NS D5, based on dacir global
assessment, Crompvortes et al (2004) observe adeclining trend of
clearinghouse use and suggest that user-unfriendly interfuce and
discipline specific nanire of metadat: and clearinghousss are among
the primary reasons forth e decline. Clearly, the previous statements
[Eﬁ.H"lfm d'lecﬂl.ls t;jrfhedf\'tlopmcnf DFIDD[‘tDJ'n—IJP NSDIS [DCIECCI
in subnational governments and based on the needs cut-sp:u'i:lJ data

users |:' Budhathaki et al. 2008, R:Ljal:u'i.:m:{ et al. 20067

1.5, National Spartial Data Infrastructure
The United States is among the first countries to embrace the idea
of buil dimg the WNational Spatial Data Infrastnactuee ( NSDI) since
the curl}'lg'-;lﬂs. The main impetusis given b) Pressident Clinton's
Executive Order 1 2906 Df.!xpril 1994 {FG D Wish site) and the
Oifice of Management and Budget’s (OME) Circular A-16 and
E-government Act of 2002 (FGDC Web site, LS. OME Web
site). Development of national spatial dara infrascrucmures has
been undertaken in many countries worldwide. In their lon-
gjrud.jn:!] survey, Crompvoets and Bregr (2007) report thar by
20075 83 countrics have adopted natienal-evel SDT programs.
SDIs alse are developed at other lewels, such as regional, state,
and local (Rajabifard et al. 2002, Maser 2005} and billions of
dollars are spent each year on SDI-related activities worddwide
(Omsrud et al. 2004).

Substantial progress has been made since the inception of the
NS DIinthe United Seates. FDJ.lcvwing the effortsin concrprl.mjizing
the NSD1, there have been numerous activities in development of
dataand metadatastandards, :Lwnrtncss-m.islngarrh'irixsa.mJ.lJ.ﬂ'th.
csr:leishrnenroi-dtarin.ghouses. definition of framework data, and
creation of partnerships to facilitate spatial data availability and
access (FGDC Website). Theimportance ofbuildjngasusminab]c
and useful N5D became particulady apparent after the events of
9-1 1{CAD Digest Website, GLS Monito r Web site) and Hurdcane
Kacrina (UCGIS Web sive). Inaddition to the Federal Geographic
Dara Committee, the TS MSDI is buil ding an two ather initia-
tives—the National Map (USGS Web site) and Geospatial One
Stop (Geodarigow Web site), which are all brought tagether by
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the Matioral Cmspu.rjnl Program Offce Ako the Diepartment of
Homel:nd Securiey has resrucmired oo berrer handle gecssaral
incomztion of rational interest (Metionad Ceosparizl-Iatelligerce
Agercy Websice, ESEI Web sicel.

Me=pite heme sfarrzand <rnn.-girr|nr|'rnrnn iwned n 1994
1597, and 2004 (T SDC Web =it ), ch: TS MSDI sillis not sup-
perted by a comprehensve and cperational implementanion plen.
The atest N30T Future Directions Initiative (2004) is a vague
guiding document that acos che programming companent. Past
E&.D rs J'I.ﬂ.".'! Eefl'l t;:\cl;fed. Pnna.nl‘.-chr rJ':e tﬂ'd?[‘ﬂ] J.E\-'EJ arnEre I.'I'I.E
stenardizationg a Liwily is utanilia L3 wheie lullcosdivation
still & rusing, The main NS0T building ok are dasa sartner-
ships. Thus, the lozal and state levels have been tackled -hrough
partnershins with national associations [e.g. the Matoral Steee
Ceasrn_:\]'.ic Infermation Covndl (M3GIC), the Matiznal Aswo
cletlon of Countes (MACa), and te Intemacoral Ciry/Courcy
Management Assaciation (12MA]J), as well as chrongh cirect
contacts with government srganizaticns at all levels. The FGDC
Canperative & greement Program (T AP thar has h=er aperating
since the mid-1990s gonorates many xcdpm]ccrs ard test bedsof
MEDT implementacion. However, these ©AP-supported projects
could not amount to a nationally signihzant eutcome ( Mapping
Sdence Commuttee 200 1) or reach the orgznizations mostin
need for I.'-L'm;i.ng {MacPhetson e al 2003) The Mapping Science
Committce (20011 Ainds that “fanding incontives cstablished by
the FGIMC through che AT partnership programs donot appear
to have significandy™ reduced dara redencancy, decreased cost,
irrproved acoess and increzsed acceracy.

The states have been app reached ch roaga the MECIC with the
30 Staves Liitiative (FGDNC 50 S.aies luitative Wel >i.|.:l:I.J.l|.iJ|||.|.-
ily for draffing the stitegic ard businessplens Liese plans are to
“tecilicare theconrcination of programs, polizies, technologies, and
resourees taat emable the coordination, collection.documentation,
discave oy distrizusion, exd'mge amd maintenarce ot'gmspa.riaj
infenetive SppULL wldiz HSDI® {30 Siates Liative Welb
sitz). By October of 2007, strategic plars ere completed in nine
stztes, pending in four, in progress in ten, in fAnal draft in one,
stzrringin zight. /A in one. end unknown in four: business plans
are comPJvl ted in seven mbes.l:hend.i.ns ir fourn in progres in ten,
stzrring In eighe, /A ir thres, and unknown in five saces CAF
funding is used to support the development of serategic and busi-
niess plans, but thers are no stherMNSDT implemertation resources
committer . Otherrise, rrg:n‘llr<:n'N'§TlT-rr|:'-rrd iniriarives (315
conrdinatizn at tdhe stace lovel is presont in marry of the = statcs
("Wamecke eral. 2007,

Firally, the regions, asprobzbly the maost viable link betwesn
th=local, szate, and federal levels in the 118, MEDL, are somewkar
neg]ecr\ed. Sl.'jmbilir':' of the .'E'S'iDIl:‘IJ. level as daca 1ss:rn|:]r and
distributivn preiai, j]LPuLlj..LIJiLI..JI.H} == ;tLlLu-t'J:dH:d r:u..l:r ir1
the conzeprualization of the T15 N3DT through the icea of “aea
integrators” (FGDC 1995). Unfostunatelr, tis icea never was
implemznted and the opportunity o build an MSDTwich a srong
regiono and local 3ace vas missed. Thers i cv rr\fnrl'_r a revival of
s ides IJI.I.I.IIJEJI. e Mational Gl:u}l.lu.l.id Aulvizony Conunities

(MCGAC ) established in Jamaary cF2002, The MICAC reports to the
FGIC chatr and “provtde (5] afonim oo convey views represenzatve
otnen-tederz] stak=haldersin the geospatial community™ (N GAC
Caarter, WG AC Websire). Localand regioml governmensand ar-
FAnizarinnz ane amang th= moati mpErtnt ng nfdera stakehed ders

Ccmpr\c]'.cnsi:ﬂc studics o the TS, MSD  arc scasce l—o”cm'jng
the 1996 -1 992 Framework Survey ar inventory of nrgarizstions
that sreduce or use amewors date, availakility ot metadara, dara
sharing srecrices, and zev contaces (Harvey 2001, Tullodh and Rob-
imzon 2000, Tul ach cnd Fuld 2001, there has been na syEtematic
setiviw iz alcpl L fendout abwout Jie stavus o e V15 SDL
The Framework Survey suggests thet te use of framework datain
ar SD1 snvironment s caallerging secanically and insticuzicaally:
technically becanse data arein variovs formas and of differentacon-
racies; j.'.sri.rurjmu.J'_r because dmpmdme 5 L Ik :-uJ_'_.' Pr\epnned
o share dara Ocher research zffors, incncing che one presenned
here,address the phenamena relevant tc brilcing the N5 —polcy
ard arganizzticns; interoperibility and skaring; and discovery,
arces, and nse nfquri:l dars (Rudhatrhali and Mednw & Bndis
20070, The fo”n:winssc ctions discuss the rescarch framcwors and
the empirizalevidence on che reglonal SIS cpaciry &6 che insalled
bzse and building block ot the TIS.INSDL

RESEARCH FRAMEWORK AND
METHODOLOGY

rnlfeprlml Framewnrk

This as:csimznt of n:gi.on.ﬂ GIE capacity is conccl:ru.:l“:r relancd
to the lireramire ard research frameworks cn GI3, Incerorgznlza-
tional GI%, and 5D [see Table Z). The presentation of hndings is
organizsd arourd five broad concepts thet are commorly fearured
across tae three Framewsorls: data, nechnolag!'.Pmp.e. pd icy. and
contzxt This sudy builds cj:\cc:]}r en ths rmscarch conduacicd
by Medowvc-3udic and Pinto (Medowic-Budié aad Piate 1999,
199k, 2000, 2000; Nedovié-Budé et al. 2004a) and ndudes
wvariables thar they discover ss impamant in the process of dara
sharingard build.j.l'.gjn:\emrgl.ni:arjoru] and multijurisdictional
315, Iuli..cul.}'- the teszady alus L e Tlewlia® (1399 1e-
gional and product levels of interonecatility, procedura and
techaical type of neeroperabilizg and horizoneal and t=rmporal
dimensians af in reropera |"i|ir}'

The prirary focas of this srud:r it the :Pnri.uJ (GIS) cate hald
by governments in merrapalinnarsas Inguiry ieoo dara availaale
inindividual jurisdictions icontent], dara currency (update], and
ditaasembly across jusisdictional boundaries zre of main con-
cern. Tnacdisinn = Fnu‘lingn iid Fq_\ﬁ.'il:l.' dara |ﬁl.'|-r< are availale
in scme or all unies :cmr.ri.c.:. Pnr.s]';:s. or l:mmugjutl that make
up each metmopolitan area, we are nterested in identifying ayers
with regional coverage. We consider a comprehensive ser o7 data
the mes, primarily because tiiswork is driver by urban aad regioaal
PJ:LI'L'I.i.I'E corcesns, which require auch djuera'i.r:.-' ard ntzgrarion
ul':i_ul.bd data (Daneleher 1988, Elostzsan 20007, This Jdivo Ly
generally is found o the local gpvernment level, as seported ina TS,
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Table 2. Conceprual frameworks used o inform the study

GIS Literature (Antenucci et al. 1991, Bernhardsen 1999, Budi¢ 1993, Budi¢ and Godschalle 1994, Huxhold and Levinsohn
1995, Nedovic-Budic 1997)
Hardware/!Software Drata People Crganization Context
(Technology)
Intero rganizational GIS Literature (Medovic-Budié and Pinto1999h, 2000; Nedovié-Budic et al. 2004a)
DOutcomes (benehts) Motivation - Maotivation Context
- Coordinarion {organizational and interor-
mechanisms (structure, | ganizarional)
process, poljcics]
- Internal/exrernal
SDM Literature (Rajabifard et al. 2003)
Technology [Dar [Peaple [Policy [
Regional (Metropolitan) GIS Capacity—Web- based Survey (Panr | —Respondents Backeround)
FACTORS - FACTORS - DATA: FACTORS - PEOPLE: |[FACTORS - POLICY: |FACTORS -
TECHNOLOGY: - staff - data sharing/exchange |CONTEXT:
- compatibility of soft- |- contents - leadership commit- activities - regional per capita
ware - update ment, support, and - farmalization income
- compatibility of data |- assembly across the cooperation - nules and responsibili- |- number of counties in
formats and map projec- |region - regional communica-  [tics a region (size)
tions tion and cooperation - furu:ling - pl:mnin_g issues (ur-
- methods of dara access - mandates/programs ban sprawl, natural
- use of standards resources)
Source: Source: Source: Source: Sources:
a) Survey, Integration a) Survey, GIS dara (Part [a) Survey. Infrastracture [a) Survey, Infrastructure |a) Survey, Interorgani-
{Part I11) 1) {Part I'V) {Part IV rational rc]a[ionshjps
Interorganizational rela- |(Part V)
tionships (Pare V) I"Ja.nnlng {Part W)
bi LS. Census

national su reey I:-}' Wharnecke et al. (19987 The authors ind that
mare than 40 percent of the local governments sampled have the
tollowing components in their geosparial darabase: roads, hydral-
Oy, poljricaJ,-"adminisrmrh-'t boundaries, cadastral/land records,
land use/zoning, elevarion, digital imagery, and geodetic control.
These layers indicate the common data needs at the local level.
With the addition of fire, police, and medical facility informaticon,
these local darabases can msj]':' meetthe req ujrtmcnrsofcmtrgtn.c::
applications as well.

Regional GIS capacity is affected by the technological factors
such ascompatibility of softwareused by various jurisdictions in the
region, related data formats and map pro jections, data access meth-
ods used by organizations in the region, as well as the application of
common data standards. kalsoisinfluenced b;" the nonrtdmologi—
cal factors, including bussan (stating, leadership commitment and
support, r\egi.ona] communication and coopcmri.on'_l. paﬁc} l,rdam
sh:lrin.g formalization of data-related activities, t:undjngol: n:g'u:ma]
GI8, definition of roles and responsibilities, mandares/ programs),
and antextual (size of the region measured in the number of units
itconsists of, the region’s affluence measured in per-capira income,
and the presence of urban and rcg.ional issues such as sp rawl] and
natural resources thar could stimulave regional actions). Relevance
ofthese factors is confirmed in GIS (Croswell 1991, Budié 1993)

and interorganizational GIS sources (Nedovic-Budi¢ and Pinto
1999, 1999k, 2000, 200 1: Onsrud and Rusheon 1995), but alse
has transferred into the SDT held {Askew et al. 2005, Craig 2000,
Gea rg.i:‘dou et al. 2005, Tait 2005).

Sampling and Data Collection

Mctropo]lran plannjng organizations (MPOs) are bnsjca“:,r
the only public sector regional organizations within the U5,
institutional structure that deal with and integrate spatial
data. Local governments have statuary authority to perform
administrative functions and enact and implement programs
and policies. They are the loci of urban decisions and activi-
ties. Regions in the United States, however, do not have such
powers, despite the fact that they represent a more appropriate
unit of policy and action in many domains, urban and regional
planning and emergency response, in particular? MPOs are
established in each mcu‘opo]i[a.n area (MA) as a condition for
receiving federal highway or transit funds in urbanized areas
{Association of MPO Web site). The MPOs have rcsponsjhj]i.rf
for planning, programming, and coordinating federal highway
and transit investments.

2 Pordand Merro is the only constitured regional government in the
United Staces (heeps/ fwnanwmerro-region.cong ).
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Rost MPOs have alarger scope of activities, including land-
use analysis and planning as ene of their standard tasks closely ried
to transportation planning and modeling. Many MPOs eackle a
Var i.cr'r'ot'or]'-cr urban and rrgjcm:.l issues and rel yon soPJ'Ljsri.cwd
methed sand GI5 datbases {Greemwald 20007, Regional councils,
commissiens, and asscciation of governments are region-specific
and also address a wide range of planning concerns. They are not
required by law, but are Frequendy established in urban areas to
assist community leaders and citizens in dﬂEJDPing strategies for
:-\rrending o Transporation, ecomomic CllﬂEJIOPI'I 1ent, air and water

qualicy, social equity, growth, hoosing, and other urban and regional

d‘.\:lll:ngts. Iru:l:\es.si.rlgl}', thase d‘mﬂeng\es include MANAZEMEnt of

em ergenc si tuations, In many cases, regional councils or commis-
gions algo are the official MPOs,

With their insticutional narure and activiries, MPOs and
ather regional crganizations provide a conceprual and practical
tie between the enabling function of information infrastructures
and their link to communities of practice (Hanseth and Monteiro
1998, Star and Ruhleder 1995). The primary field of practice in-
corporated in this study is urban and regional planning, as probed

by Nedovié-Budic et al. (2004b] in cheir evaluation ofweility of

state-level SDI for local applications. Other authors also mention

wban and regional planningas one o f the main justibications of ST s

{(Craglia and Johnston 2004, Masser 2005, NRC 1993).

In 2001, the TS, Census Bureau identified 349 metrapolitan
areas l,rﬂ‘i.-'x s\,l. il m:ll_ng el mtrmpolimnsmrisrjc:llam:lslrhfsl-'ss‘:l;
76 primary metropolitan statistical areas { PMSAs —aggregated
in 19 consolidated metropolitan statistical areas or CMSAs): and
12 MNew Eng_Lmd consolidared m-rrropo]jmn arcas (MECMA). Six
M As and one CWSA are located in Puene Rico (LIS, Census Bu-
reau Web site).? Correspondingto the structure of their respective
rneerPDJirur_\ areas MPOsS risdictions range from cne o over 10
constinvent wnits {countics, parishes or boroughs).

A Web survey was used to collect data from the contacted
organizations (shown in Figure 1). The Web form was developed
internally by the UIUC Department of Urban and Regional Plan-
ning using Macromedia DreamWeaver MX and custom coding
{ hetps/ fwwwiurban.illinoise du /faculty/ budic/ W-meroGIS hem .
Once submicted, the responses were written to a Mic osoft Acces
2000 database. Dara was collected From TL]J'{DI- 2002 to March of
°I."CI$ The sample forchis study drew from the lists ofmetropelitan

The saurce of MPO addresses and conesens was thie 2001 Prafile o f

Metropolitan Planning Crganizacions (Associacion of Merropalian

Planning; Crrganizations 2001 "Web sire). The Madonal Associadion

aof Regi.om] Courcils (MARC Wb sice) l.ijded addresses of acher

regional crganizacions (e.g.. councils, commissions, and associaons of
gevernment ). Tosecure informarion Foreach mero politan area, both
the mewrapolitan planning organizations and the regjonal conncils/
commissions wers concacned with a equest oo All in and submit the

Webfomn. A wial of 388 crganizatons were conaced—374 MPOs

and 14 orher regional organizrions.

4 Fwenwich che ime passed berween dara collecrion and this repore-
img,. the situatian it porteays has not changed substantially The rapid
rechnological adwances are followed by much slower institutional
Ch\]_ﬂB\' a.n.d [J‘uell' fl.l” lnmfPUl'_'lUDﬂ "Iﬂd se |.|S|.Ll|_h JJB. bl’hmd d'l?
porentials (Budi¢ and Godschalk 1994, Campbell and Mas ser 1995,
Masser and Onsrud 19937,

Figrare 1. The Web survey form

MEREERIRN ] Kaglmnnl LS Capasity for
Tva pisproartati o el oo 1 P noing

planning organizations and other regional agencies dealing with
pJ:u'u'lirngssuc-s and located in one of the LIS nlermpalir:m areas.
Tht sl.lf'\'f:fs were HJde Leliie b’]’ Smﬂ-membefs in mﬂnﬂsffi.ﬁj PDS.i—
tions who were aware of (and in some cases involved in) regional
GIS activities

Eesponses were received from llEagencies, or :GCIPrn:rnrofaﬂ
metropolitan organizations contacted. The initial wave of responses
was received during the summer and fall of 2002 and included 64
organizations. Most of them l:n\Sl ar9s.3 Prrcenr‘_l were the official
metropolitan planning organizations located across 34 stat e, These
4 responses constimred a random cross section of metropolinn
organizati ons thatwere used in furtherd araanal ysis. Thisinirial set
of responses is referred to as *SAMPLE 64" Additional responses
we re obtained in the fall of 2002 and che spring of 2003 afrera tar-
geted selicitation of responses fromlarge urban arcas by telephone
and e -miail. Becau se the sscond wave s fsolicitatian did not includ e
ﬂJJ DDDESPDJ'IJEDFS ﬂ.n.d rJ'lC C]fl'l'lc‘l'lr DF mdomﬂtsﬁ whas JDSr- d'lf
responses from the large urban areas were anal yzed separately from
the initial sampJe_ The second sekwas a rargel:tcl sa.rn_plc consisting
aof 49 responses rece ived fram orga_ni.zari.onslocar\td in the top 50
mest populated urban arcas in the United States—14 wereeligible
from the setof initial 54 respondents (ie, 14 responses were from
top S0 urban arcas|and 35 came from the second sexof resp ondents,
The majority of these 49 responses (42 or 85.7 percent) were the
official MPOs located in 29 states. In the remainder of chisreporr,
this set is referenced as "TOP 507497

Thee &4 dnitial responsss (SAMPLE £4) and the 49 responses
From J:u:ge urban areas I:ITOP 50,49 were rlariorm”:\'we“ disLx msed
{shown in Tables 3a and 3 and Figure 2). With regard to metne-
politan area size, the &4 initial respons es were a repressntative cross
section of metropelitan areas, i.c., the percentage of respondentsin
cach size cabegory corresponded dosely to the distribution of all
me erpDJi tan areas in those catego rics_,%lnLosr'-}L‘pertrnrol:rhcé'-}
[ESPEIDSCS l:anl d’lelﬂfsfsr 50 L]fb'\.n areaswere t-l'DlTl mcl’mpc\lil’an
areas of more than one million inhabitancs. The SAMPLE &4 of-
fered insights into the national rends; the TOP 50,/49 responses

Lo
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Table 3b. Distrbunon c\cflesponse-s i TP 50/49 |:'f_5' CENSLS region and al:eapopu]adcm

pointed to specific circumstances and issuesin the most populous
mermpo]imn areas.

One concern with the sampling was the unavoidable bias in-
treduced by the respondents’ self-selection. The respondentsinthe
random SAMPLE 64 could be described as more interested inand
concerned with regicnal spatial data sharingand integration than
the nonrespondentsand, consequently, the asse smentwould bean
the more op timistic side. In fact. many rrsponderltswr re involved
in negi.ona] GISs atrj\'irjcs.l:irjnmril*lras coordinators or members—
about anc-third in cach group from the random SAMPLE é4and
about onehalt and one-fifth, respectively, from the TOP 50/49
largest urban aress. Very few respondent crganizations acted as
financial sponsors, subscribers, or observers of the regional GIS
activities. Onone hand. the active partici pacion starus was a factor
I:l']:ll' EDIJICI PDl’cnl‘ia“'J jn.Hlan ce l'l'l.c WSPDDS:‘S. On l'l'lf Dd’]frhﬂnd.
this same factor could enswre more informed and accurate answers,

FINDINGS

Data

Availability of specific content data was determined for cach
metropolitan area according to the respondents’ avareness abour
data themes developed for their organizations’ basic constituent

units §counties, pa.rjshc-s. or bomughsfl and about asscmeing

TOPF 50/49 TOP 50149
Sample TOP 50 Usban Arcas Sample TOP 50 Urban Arcas
PDPI.III—
Region Number |Percemt  |Number |Percent tion MNumber [Percent  |[Mumber | Percent
Under
Northeast |5 10, 2% i 12.0% SO0000 |0 0. 0% 1 2.0%
S00,0 00-
Midwest |11 22.4% 11 22.0% 1 million |5 10, 2% 12 24.0%
1-5 mil-
South 21 £2.9% 20 40.0% lion 38 776% 32 64.0%
Ohver 5
West 12 24.5% 13 26.0% million & 12.2% 3 10.0%%
Total 49 100.0% (50 1000, 0% Toral 4% 100.0% |30 100.0%

Flgmire 2. Sparial diseribution of SAMPLE 54 respanses
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datathemes across all constituent units. The survey provided for
three possibilities:

NONE: meaning that the specific data theme did not exisc
in any of the conntics, parishes, or boroughs in the erganization’s
regiomn;

ALL: meaning that the specifie data theme existed for all
Councics, p:l.l'i.S.I'Lt'S. or I:-omughs in the organization’s region: and

SOME: meaning thar the specific dara theme was developed
for some {but not all) of the co unl:its.Pnri.shcs. or boraughs in the
arganization’s regicmn.

Dara categories incuded Land, regulation, boundaries, natu-

ral features, transportation, utilities, services, utilities, and other
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