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COMMUNITY-BASED ORGANIZATIONS AND 

NEIGHBORHOOD ENVIRONMENTAL PROBLEM 

SOLVING: A FRAMEWORK FOR ADOPTION OF 

INFORMATION TECHNOLOGIES 


Wendy A. Kellogg, Cleveland State University 

Abstract Community-based organizations (CBDs) today seek improved capacity to 
address environmental problems in urban neighbourhoods. Many seek access to infor­
mation technologies such as the Internet and Geographic Information Systems (GIS) to 
expand information about their neighbourhood's environmental quality to support their 
planning and service efforts. Experimce with the Internet has been bolstered somewhat 
by programmes to create community networks. This experience and experience with GIS 
in planning at the municipal and state levels reveals a set of technical, organizational 
and personal prerequisites that bolster successful and effective adoption of information 
technologies. This paper reviews these prerequisites as tlzey pertain to CBOs and makes 
recommendations for transactions that could enhance CBO adoption of the Internet and 
GIS to address environmental problems in urban neighbourhoods. The paper concludes 
that a constellation of prerequisite conditions, most predominantly data availability 
problems, staff skill acquisition and staff retention problems, offer the greatest challenges 
for CBOs seeking to adopt information tech1lologies to manage environmental problems 
more effectively. 

Introduction 

Two recent trends portend the need for environmental planners and managers 
to focus on the role of community-based organizations and citizens in resolving 
urban environmental quality problems: a continuing devolution in the locus of 
environmental management from the federal or national level toward the local 
level; and the revolution in information technologies. The locus for environmen­
tal planning and policy has devolved from the federal and state level toward the 
local level in the US, particularly over the last two decades (Hamilton, 1990; 
Beach, 1993; National Association of Environmental Professionals (NAEP), 1996). 
Several recent federal environmental initiatives seek increased participation 
from local levels-including government, non-governmental organizations, and 
citizens-in environmental management programmes and include a focus on 
increasing local access to environmental information. For example, the US 
Environmental Protection Agency's (USEP A) Community-based Environmental 
Protection (CBEP) initiative is designed to encourage participation in environ­
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mentalmental managementmanagement atat thethe locallocal levellevel (USEPA,(USEPA, 1997).1997). USEPAUSEPA hashas alsoalso begunbegun 
severalseveral regionalregional initiativesinitiatives thatthat provideprovide informationinformation toto bolsterbolster locallocal participationparticipation 
inin actionsactions toto addressaddress urbanurban sprawl,sprawl, provideprovide real-timereal-time airair qualityquality datadata toto increaseincrease 
citizencitizen awarenessawareness ofof automobileautomobile emissions,emissions, andand offeroffer locallocal datadata onon watershedwatershed 
functionfunction toto encourageencourage citizencitizen participationparticipation inin watershedwatershed managementmanagement pro­pro­
grammes.grammes. 

GivenGiven thisthis devolutionarydevolutionary trend,trend, thethe rolerole ofof community-basedcommunity-based organizationsorganizations inin 
environmentalenvironmental managementmanagement becomesbecomes moremore important.important. CitizensCitizens andand theirtheir com­com­
munity-basedmunity-based organizationsorganizations welcomewelcome increasedincreased accessaccess toto informationinformation andand seekseek 
thethe capacitycapacity toto useuse thatthat informationinformation soso theythey cancan addressaddress theirtheir high-priorityhigh-priority 
environmentalenvironmental problemsproblems moremore effectivelyeffectively andand participateparticipate inin decisionsdecisions thatthat willwill 
affectaffect environmentalenvironmental conditionsconditions inin theirtheir communitiescommunities (Sawicki(Sawicki && Craig,Craig, 1996).1996). 
Community-basedCommunity-based organizationsorganizations offeroffer thethe bestbest opportunityopportunity toto bridgebridge thethe gapgap 
betweenbetween federalfederal andand statestate environmentalenvironmental agenciesagencies andand citizenscitizens becausebecause theythey 
havehave strongstrong tiesties withwith neighbourhoodneighbourhood residentsresidents andand understandunderstand thethe neighbour­neighbour­
hood'shood's assetsassets andand needsneeds (Forester(Forester && Krumholz,Krumholz, 1990;1990; KeatingKeating etet al.,al., 1996).1996). 

Simultaneously,Simultaneously, thethe revolutionrevolution inin informationinformation technologiestechnologies (IT)(IT) inin thethe lastlast 
decade,decade, particularlyparticularly thethe developmentdevelopment andand diffusiondiffusion ofof higher-capacityhigher-capacity 'personal''personal' 
computers,computers, hashas dramaticallydramatically changedchanged thethe wayway informationinformation cancan bebe disseminateddisseminated 
byby environmentalenvironmental agenciesagencies inin theirtheir rolerole asas datadata providers.providers. EnvironmentalEnvironmental regu­regu­
latorylatory andand planningplanning agenciesagencies havehave longlong beenbeen requiredrequired toto provideprovide informationinformation toto 
thethe public,1public,1 butbut areare oftenoften limitedlimited byby resourceresource andand staffstaff constraintsconstraints andand havehave beenbeen 
uncertainuncertain whatwhat cancan bebe donedone toto bestbest suitsuit thethe needsneeds ofof communitycommunity organizationsorganizations 
andand citizenscitizens (Skowronski,(Skowronski, 1997).1997). PublicPublic informationinformation managersmanagers inin governmentgovernment 
agenciesagencies areare todaytoday adoptingadopting informationinformation technologiestechnologies (Naisbitt,(Naisbitt, 1994)1994) asas aa wayway 
toto provideprovide informationinformation toto citizens,citizens, thethe regulatedregulated community,community, otherother governmentgovernment 
agenciesagencies andand advocacyadvocacy organizationsorganizations (Coder,(Coder, 1997).21997).2 

TwoTwo informationinformation technologiestechnologies inin particular,particular, thethe InternetInternet andand GeographicGeographic 
InformationInformation SystemsSystems (GIS),(GIS), havehave potentialpotential toto changechange thethe rolerole ofof thethe publicpublic andand 
theirtheir communitycommunity organizationsorganizations inin environmentalenvironmental decisiondecision makingmaking asas well.well. TheThe 
growthgrowth ofof thethe InternetInternet inin itsits manymany formsforms nownow givesgives peoplepeople greatergreater accessaccess toto anan 
increasingincreasing varietyvariety ofof information.information. PowerfulPowerful softwaresoftware programsprograms suchsuch asas GISGIS cancan 
enhanceenhance datadata storagestorage andand analyticalanalytical capacitycapacity toto understandunderstand andand managemanage 
environmentalenvironmental problemsproblems moremore effectively.effectively. OfOf concern,concern, however,however, isis whetherwhether thethe 
informationinformation technologytechnology revolutionrevolution isis passingpassing byby urbanurban neighbourhoodsneighbourhoods (Rama­(Rama­
subramanian,subramanian, 1995;1995; NationalNational CenterCenter forfor GeographicGeographic InformationInformation andand AnalysisAnalysis 
(NCGIA)(NCGIA) 1996;1996; BentonBenton Foundation,Foundation, 1998).1998). TheThe potentialpotential ofof ITIT toto enhanceenhance accessaccess 
to,to, andand effectiveeffective useuse of,of, informationinformation isis particularlyparticularly criticalcritical forfor lowlow incomeincome andand 
minorityminority communitiescommunities seekingseeking toto addressaddress environmentalenvironmental qualityquality concerns.concerns. SomeSome 
evidenceevidence suggestssuggests thatthat residentsresidents inin thesethese communitiescommunities tendtend toto bebe exposedexposed toto 
moremore pollutantspollutants becausebecause theythey livelive closercloser toto ageingageing industrialindustrial plants,plants, nearnear oror onon 
contaminatedcontaminated land,land, andand inin degradeddegraded structuresstructures (Bullard(Bullard && Wright,Wright, 1992).1992). TheseThese 
communitiescommunities alsoalso traditionallytraditionally havehave fewerfewer resourcesresources toto accessaccess andand useuse scientificscientific 
andand technicaltechnical informationinformation (Lee,(Lee, 1992).1992). 

ThisThis paperpaper exploresexplores thethe rolerole thatthat GISGIS andand thethe InternetInternet cancan playplay toto increaseincrease thethe 
effectivenesseffectiveness ofof community-basedcommunity-based organizationsorganizations (CBOs)(CBOs) workingworking inin lowlow income,income, 
urbanurban neighbourhoodsneighbourhoods onon environmentalenvironmental issues.issues. CanCan community-basedcommunity-based organi­organi­
zationszations useuse informationinformation technologiestechnologies toto overcomeovercome traditionaltraditional impedimentsimpediments toto 
informationinformation access,access, createcreate newnew opportunitiesopportunities forfor broadenedbroadened participationparticipation inin 
science-intensivescience-intensive environmentalenvironmental decisiondecision makingmaking thatthat affectsaffects urbanurban neighbour-neighbour­
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hoods,hoods, andand useuse informationinformation technologiestechnologies toto havehave moremore influenceinfluence overover decision­decision­
makingmaking processesprocesses thatthat affectaffect themthem (Ramasubramanian,(Ramasubramanian, 1995)?1995)? OurOur purposepurpose isis toto 
developdevelop aa frameworkframework byby whichwhich toto assessassess thethe obstaclesobstacles toto andand opportunitiesopportunities forfor 
successfulsuccessful adoptionadoption ofof thethe InternetInternet andand GISGIS byby community-basedcommunity-based organizationsorganizations 
asas theythey seekseek betterbetter accessaccess to,to, andand moremore effectiveeffective useuse of,of, thethe environmentalenvironmental 
informationinformation providedprovided byby governmentgovernment agenciesagencies andand otherother informationinformation organiza­organiza­
tions.tions. 

Community-basedCommunity-based Organizations,Organizations, thethe UrbanUrban Environment,Environment, andand InformationInformation 
TechnologiesTechnologies 

Community-basedCommunity-based OrganizationsOrganizations andand NeighbourhoodNeighbourhood EnvironmentalEnvironmental ProblemsProblems 

Community-basedCommunity-based organizationsorganizations (CBOs)(CBOs) areare non-profitnon-profit organizationsorganizations thatthat oper­oper­
ateate inin urbanurban neighbourhoodsneighbourhoods toto benefitbenefit neighbourhoodneighbourhood residentsresidents andand addressaddress 
theirtheir concerns.concerns. CBOsCBOs typicallytypically serveserve aa relativelyrelatively smallsmall geographicgeographic area,area, tendtend toto 
havehave aa smallsmall full-timefull-time staffstaff andand oftenoften dependdepend onon neighbourhoodneighbourhood volunteersvolunteers forfor 
programmeprogramme delivery.3delivery.3 CBOsCBOs areare characterizedcharacterized foremostforemost byby theirtheir closeclose workingworking 
relationshiprelationship withwith neighbourhoodneighbourhood residentsresidents andand block-basedblock-based organizations.organizations. 

CBOsCBOs havehave aa longlong historyhistory inin thethe US,US, beginningbeginning inin thethe laterlater 19th19th century,century, andand 
havehave consistentlyconsistently workedworked toto improveimprove livingliving conditionsconditions inin America'sAmerica's poorer,poorer, 
urbanurban neighbourhoodsneighbourhoods (Silver,(Silver, 1985).1985). TheThe earlyearly organizationsorganizations includedincluded settle­settle­
mentment houses,houses, schoolschool co-operatives,co-operatives, playgroundplayground advocatesadvocates andand publicpublic healthhealth 
organizationsorganizations (Davis,(Davis, 1983).1983). Today,Today, community-basedcommunity-based organizationsorganizations alsoalso includeinclude 
communitycommunity developmentdevelopment corporations,corporations, smallsmall businessbusiness associations,associations, affordableaffordable 
housinghousing coalitionscoalitions andand socialsocial serviceservice providers.providers. TheseThese thousandsthousands ofof organiza­organiza­
tionstions addressaddress thethe social,social, economiceconomic andand physicalphysical aspectsaspects ofof communitycommunity develop­develop­
mentment andand includeinclude crimecrime mitigation,mitigation, housinghousing rehabilitation,rehabilitation, maternalmaternal andand infantinfant 
healthhealth care,care, youthyouth programmes,programmes, jobjob training,training, tenanttenant advocacy,advocacy, recreationalrecreational 
activities,activities, smallsmall businessbusiness assistanceassistance andand neighbourhoodneighbourhood planningplanning inin theirtheir activi­activi­
tiesties (Keating(Keating etet al.,al., 1996).1996). 

TheThe rolerole ofof community-basedcommunity-based organizationsorganizations hashas growngrown inin importanceimportance overover thethe 
lastlast severalseveral decadesdecades asas thethe USUS FederalFederal GovernmentGovernment hashas devolveddevolved responsibilityresponsibility 
forfor implementationimplementation ofof manymany programmesprogrammes thatthat addressaddress urbanurban problemsproblems toto thethe 
local,local, sub-municipalsub-municipal andand neighbourhoodneighbourhood levellevel (Wilson,(Wilson, 1991).1991). CityCity governmentsgovernments 
oftenoften viewview community-basedcommunity-based organizationsorganizations asas aa usefuluseful andand eveneven preferredpreferred 
vehiclevehicle forfor serviceservice deliverydelivery andand citizencitizen participationparticipation (Keating(Keating etet al.,al., 1998).1998). InIn 
manymany cities,cities, CBOsCBOs havehave assumedassumed manymany ofof thethe serviceservice delivery,delivery, educationaleducational andand 
technicaltechnical assistanceassistance responsibilitiesresponsibilities inin neighbourhoodsneighbourhoods withwith limitedlimited resourcesresources 
(Ramasubramanian,(Ramasubramanian, 1995).1995). TheThe devolutiondevolution ofof federalfederal andand statestate environmentalenvironmental 
programmesprogrammes maymay followfollow aa similarsimilar pathpath ifif community-basedcommunity-based organizationsorganizations en­en­
hancehance theirtheir capacitycapacity toto addressaddress environmentalenvironmental problems.problems. 

ByBy andand large,large, community-basedcommunity-based organizationsorganizations havehave notnot tendedtended toto focusfocus onon 
whatwhat hadhad beenbeen labelledlabelled 'environmental''environmental' problemsproblems byby thethe traditionaltraditional environ­environ­
mentalmental advocacyadvocacy community.community. CBOs,CBOs, however,however, dodo havehave aa longlong historyhistory ofof address­address­
inging qualityquality ofof lifelife issuesissues suchsuch asas unhealthyunhealthy housinghousing conditions,conditions, children'schildren's healthhealth 
andand contaminatedcontaminated vacantvacant lots,lots, whichwhich havehave nownow beenbeen redefinedredefined asas 'environmen­'environmen­
tal'tal' problemsproblems inin thethe broaderbroader environmentalenvironmental community.community. Today,Today, manymany com­com­
munity-basedmunity-based organizationsorganizations seekseek informationinformation aboutabout environmentalenvironmental hazardshazards andand 
assetsassets thatthat affectaffect residents'residents' healthhealth andand qualityquality ofof lifelife (Heiman,(Heiman, 1997).1997). WhileWhile theirtheir 
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knowledgeknowledge andand skillsskills inin environmentalenvironmental issuesissues maymay notnot bebe yetyet fullyfully developed,developed, 
community-basedcommunity-based organizationsorganizations cancan bebe thethe bestbest locuslocus fromfrom whichwhich toto beginbegin 
environmentalenvironmental problemproblem solvingsolving becausebecause theythey cancan moremore easilyeasily identifyidentify strategiesstrategies 
appropriateappropriate forfor aa givengiven community,community, asas theythey havehave previouslypreviously donedone inin non­non­

aZ.,environmentalenvironmental activitiesactivities (Keating(Keating etet al., 1996).1996). 

InformationCommunity-basedCommunity-based OrganizationsOrganizations andand In/ormation TechnologiesTechnologies 

ByBy informationinformation technologytechnology (IT)(IT) wewe meanmean thethe devicesdevices andand systemssystems designeddesigned toto 
transfertransfer informationinformation throughthrough telephone,telephone, fibrefibre opticsoptics lineslines oror airwaves,airwaves, thethe 
computercomputer hardwarehardware thatthat receivesreceives andand storesstores thethe informationinformation transferred,transferred, andand thethe 
computercomputer softwaresoftware programsprograms andand datadata storagestorage devicesdevices thatthat facilitatefacilitate suchsuch 
transfertransfer andand allowallow thethe recipientrecipient toto useuse andand analyseanalyse datadata toto createcreate informationinformation forfor 
aa purpose. thethe InternetInternet andand GeographicGeographicspecificspecific purpose. WeWe focusfocus inin thisthis paperpaper onon 
InformationInformation SystemsSystems (defined(defined below).below). 

TheThe useuse ofof informationinformation technologiestechnologies isis givengiven greatgreat potentialpotential forfor overcomingovercoming 
impedimentsimpediments toto informationinformation accessaccess (Naisbitt,(Naisbitt, 1994;1994; Negroponte,Negroponte, 1995).1995). However,However, 
greatgreat uncertaintyuncertainty existsexists aboutabout whetherwhether thesethese technologiestechnologies cancan bebe adoptedadopted inin 
waysways thatthat empowerempower traditionallytraditionally disenfranchiseddisenfranchised citizenscitizens andand theirtheir community­community­

1996).basedbased organizationsorganizations (Ramasubramanian,(Ramasubramanian, 1995;1995; NCGIA,NCGIA, 1996). AnAn equallyequally likelylikely 
scenario,scenario, basedbased onon pastpast experiencesexperiences withwith moremore traditionaltraditional informationinformation resourceresource 
access,access, isis thatthat inequalityinequality inin accessingaccessing informationinformation viavia thethe InternetInternet andand usingusing 
powerfulpowerful softwaresoftware suchsuch asas GISGIS willwill leadlead toto increasedincreased socialsocial polarizationpolarization (Castells,(Castells, 
1989).1989). ItIt appearsappears thatthat informationinformation technologiestechnologies havehave onlyonly begunbegun toto countercounter thatthat 
traditiontradition inin aa smallsmall way.way. 

AA searchsearch ofof bothboth Internet-basedInternet-based literatureliterature andand moremore traditionaltraditional outletsoutlets forfor 
revealsscholarlyscholarly researchresearch reveals dozensdozens ofof articlesarticles onon thethe needneed toto bringbring ITIT toto innerinner city,city, 

urban,urban, thesepoorpoor andand lowlow incomeincome neighbourhoods.neighbourhoods. TheThe preponderancepreponderance ofof these 
articlesarticles andand reportsreports focusfocus onon communitycommunity useuse ofof thethe Internet.Internet. RecentRecent USUS federalfederal 
studiesstudies ofof thethe useuse ofof computerscomputers revealsreveals significantlysignificantly lowerlower frequenciefrequenciess ofof 
householdhousehold computercomputer possessionpossession andand on-lineon-line accessaccess amongamong centralcentral citycity residentsresidents 

000. householdsandand amongamong householdshouseholds whosewhose incomeincome isis lessless thanthan $25$25 000. AmongAmong households 
withwith bothboth thesethese characteristics,characteristics, lessless thanthan 10%10% havehave on-lineon-line serviceservice (National(National 

1997a).TelecommunicationsTelecommunications andand InformationInformation AdministrationAdministration (NTIA),(NTIA), 1997a). 
TelecommunicationsTheThe USUS federalfederal Telecommunications andand InformationInformation InfrastructureInfrastructure AssistanceAssistance 

ProgrammeProgramme (TIIAP)(TIIAP) projectsprojects havehave mademade fundingfunding availableavailable forfor developmentdevelopment ofof 
communitycommunity informationinformation technologytechnology networks,networks, reflectingreflecting thethe FederalFederal Govern­Govern­
ment'sment's assessmentassessment thatthat urbanurban andand poorpoor communitiescommunities werewere notnot receivingreceiving equalequal 
accessaccess toto thethe ITIT revolutionrevolution (NTIA,(NTIA, 1997b,1997b, 1997c).1997c).44 AA recentrecent studystudy ofof communitycommunity 
ITIT networksnetworks describesdescribes theirtheir benefitsbenefits forfor urbanurban neighbourhoods,neighbourhoods, includingincluding in­in­
creasedcreased useruser participationparticipation inin politicalpolitical activities,activities, increasedincreased accessaccess toto educationeducation 
andand enhancedenhanced communitycommunity developmentdevelopment (Avis,(Avis, 1998).1998). DespiteDespite federalfederal pro­pro­
grammesgrammes andand thethe apparentapparent successsuccess ofof somesome communitycommunity networks,networks, concernsconcerns 
persistpersist thatthat lowlow incomeincome centralcentral citycity residentsresidents areare becomingbecoming anan 'information'information 

theunderclass'underclass' atat thethe samesame timetime thatthat the FederalFederal GovernmentGovernment isis askingasking individualsindividuals 
andand communitiescommunities toto becomebecome moremore self-sufficientself-sufficient (NCGIA,(NCGIA, 1996;1996; BentonBenton Foun­Foun­
dation,dation, 1998).1998). 

GIS,GIS, oror GeographicGeographic InformationInformation Systems,Systems, areare computercomputer softwaresoftware applicationsapplications 
thatthat integrateintegrate oneone oror moremore spatially-referencedspatially-referenced databasesdatabases withwith aa computer­computer­
generatedgenerated mapmap.. UseUse ofof GISGIS inin public-sectorpublic-sector decisiondecision makingmaking hashas increasedincreased 
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dramaticallydramatically asas thousandsthousands ofof cities,cities, countiescounties andand statesstates havehave adoptedadopted GISGIS inin thethe 
lastlast 2020 yearsyears toto addressaddress aa varietyvariety ofof urbanurban issuesissues (Levine(Levine && Landis,Landis, 1989;1989; HarrisHarris 
&& Barry,Barry, 1993).1993). AgenciesAgencies adoptingadopting GISGIS expect,expect, andand inin manymany casescases havehave found,found, 
thatthat itsits useuse improvesimproves organizationalorganizational efficiencyefficiency (cost(cost reduction,reduction, improvedimproved produc­produc­
tivity,tivity, betterbetter customercustomer service)service) andand effectivenesseffectiveness (improved(improved decisiondecision support,support, 

Budic,betterbetter planningplanning analysis)analysis) (Eason,(Eason, 1988;1988; WigginsWiggins && French,French, 1991;1991; Budie, 1994).1994). 
CBOsCBOs couldcould useuse GISGIS forfor similarsimilar purposes,purposes, albeitalbeit forfor aa smallersmaller geographicgeographic 

territory.territory. ToTo bebe effectiveeffective inin creatingcreating andand sustainingsustaining environmentallyenvironmentally healthyhealthy 
neighbourhoods,neighbourhoods, CBOsCBOs needneed accessaccess toto informationinformation aboutabout useuse ofof resourcesresources andand 
qualityquality ofof lifelife conditionsconditions (Andranovich(Andranovich && Lovrich,Lovrich, 1996;1996; vonvon HagenHagen && Kellogg,Kellogg, 
1996)1996).. MappingMapping keykey communitycommunity assetsassets andand environmentalenvironmental conditionsconditions cancan bebe anan 
importantimportant stepstep towardtoward empoweringempowering thethe communitycommunity toto participateparticipate moremore effec­effec­
tivelytively inin decisiondecision makingmaking (Fischer,(Fischer, 1994;1994; BertrandBertrand && Mock,Mock, 1995).1995). CBOsCBOs inin urbanurban 
neighbourhoodsneighbourhoods provideprovide informationinformation andand assistanceassistance toto residents,residents, collaboratecollaborate 
withwith neighbourhood-basedneighbourhood-based organizationsorganizations andand carrycarry outout revitalizationrevitalization pro­pro­
grammesgrammes thatthat changechange thethe builtbuilt andand naturalnatural environment.environment. InIn thethe coursecourse ofof thisthis 
variedvaried setset ofof activities,activities, theythey needneed informationinformation thatthat couldcould bebe inventoried,inventoried, mappedmapped 
andand analysedanalysed usingusing GIS.GIS. CBOsCBOs wouldwould benefitbenefit fromfrom easily-accessedeasily-accessed informationinformation 
about:about: thethe locationlocation ofof vacantvacant parcelsparcels thatthat becomebecome dumpingdumping areas;areas; leakingleaking 
undergroundunderground storagestorage tanks;tanks; storagestorage ofof hazardoushazardous materialsmaterials atat neighbourhoodneighbourhood 
industrialindustrial facilities;facilities; hazardoushazardous wastewaste transfertransfer routesroutes throughthrough thethe neighbourhood;neighbourhood; 
olderolder housinghousing atat riskrisk becausebecause ofof leadlead pipespipes andand paint;paint; lotslots appropriateappropriate forfor 
communitycommunity gardensgardens andand greenspaces;greenspaces; andand dischargesdischarges ofof pollutantspollutants intointo airair andand 
surfacesurface water.water. TheseThese conditionsconditions affectaffect neighbourhoodneighbourhood residentsresidents atat thethe micro­micro­
scale,scale, blockblock byby block,block, andand parcelparcel byby parcel.parcel. 

TheThe needneed forfor mappingmapping thisthis smallersmaller geography,geography, particularlyparticularly becausebecause ofof thethe 
disconformitydisconformity ofof planningplanning boundariesboundaries withwith environmentalenvironmental agencyagency datadata organiza­organiza­
tion,tion, isis wherewhere GISGIS offersoffers itsits greatgreat potentialpotential forfor community-basedcommunity-based organizations.organizations. 
TheThe technologytechnology offersoffers thethe capabilitycapability toto reconfigurereconfigure boundariesboundaries andand reassemblereassemble 
datadata attachedattached toto pointspoints oror geometricgeometric areasareas toto generategenerate andand analyseanalyse datadata forfor aa 
particularparticular geographicgeographic territoryterritory (Wiggins(Wiggins && French,French, 1991).1991). SuchSuch reconfigurationreconfiguration 
couldcould becomebecome easiereasier ifif aa greatergreater varietyvariety andand amountamount ofof environmentalenvironmental datadata werewere 
availableavailable overover thethe Internet.Internet. AA recentrecent essayessay suggestssuggests thatthat community-basedcommunity-based 
organizationsorganizations areare bestbest suitedsuited forfor structuringstructuring informationinformation accessaccess systemssystems toto meetmeet 
thethe needsneeds ofof lowlow incomeincome communitiescommunities (Miller,(Miller, 1994).1994). 

WeWe askedasked thenthen howhow relevant,relevant, appropriateappropriate andand possiblepossible itit isis forfor CBOsCBOs toto investinvest 
thethe timetime andand resourcesresources toto developdevelop thethe skillsskills neededneeded toto adoptadopt thethe InternetInternet andand GISGIS 
intointo theirtheir environmentalenvironmental problemproblem solvingsolving activities?activities? WhatWhat obstaclesobstacles wouldwould suchsuch 
organizationsorganizations faceface inin adoptingadopting thethe InternetInternet andand GIS?GIS? WhatWhat conditionsconditions areare neededneeded 
toto supportsupport adoption?adoption? WhatWhat transactionstransactions couldcould satisfysatisfy thesethese conditions?conditions? TheseThese 
questionsquestions guidedguided ourour project.project. 

TheoreticalTheoretical Framework:Framework: AdoptionAdoption ofof TechnologicalTechnological InnovationInnovation 

AdoptionAdoption ofof anan innovationinnovation isis generallygenerally aa complex,complex, iterative,iterative, andand oftenoften messymessy 
processprocess wherewhere oneone oror moremore ofof thethe followingfollowing happens:happens: thethe organizationorganization clarifiesclarifies 
thethe potentialpotential ofof thethe innovationinnovation forfor itsits purposepurpose andand operation;operation; thethe useuse ofof 
thethe technologytechnology isis redefinedredefined byby organizationorganization membersmembers toto accommodateaccommodate thethe 
organization'sorganization's needsneeds andand structurestructure moremore closely;closely; thethe organizationorganization routinizesroutinizes 
thethe innovation'sinnovation's useuse intointo thethe functionalfunctional activitiesactivities ofof thethe organization;organization; andand 
thethe organizationorganization itselfitself changeschanges toto accommodateaccommodate thethe newnew technologytechnology (Rogers(Rogers 
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&& Shoemaker,Shoemaker, 1971;1971; Rogers,Rogers, 1983,1983, 1993;1993; Campbell,Campbell, 1996).1996). AdoptionAdoption ofof newnew 
technologytechnology isis aa socialsocial processprocess ofof organizationalorganizational andand humanhuman changeschanges asas muchmuch asas 
oneone ofof artefactartefact designdesign innovationinnovation (Bijker(Bijker etet al.,al., 1990;1990; InnesInnes && Simpson,Simpson, 1993)1993) 
resultingresulting fromfrom thethe "interaction"interaction betweenbetween thethe technologytechnology itselfitself andand potentialpotential usersusers 
withinwithin particularparticular culturalcultural andand organizationalorganizational contexts"contexts" (Campbell,(Campbell, 1996,1996, p.p. 31).31). 

Accordingly,Accordingly, wewe expectexpect thatthat presencepresence oror absenceabsence ofof aa constellationconstellation ofof techno­techno­
logical,logical, organizationalorganizational andand personalpersonal prerequisiteprerequisite conditionsconditions willwill affectaffect thethe degreedegree 
toto whichwhich CBOs,CBOs, asas organizationsorganizations withwith uniqueunique contextualcontextual conditionsconditions andand cultures,cultures, 
cancan successfullysuccessfully adoptadopt InternetInternet andand GISGIS technologies.technologies. ToTo thethe extentextent thatthat thesethese 
prerequisitesprerequisites areare satisfied,satisfied, thethe organizationorganization willwill moremore easilyeasily adoptadopt aa newnew 
technology.technology. SuccessfulSuccessful adoptionadoption maymay alsoalso dependdepend onon aa constellationconstellation ofof transac­transac­
tions,tions, defineddefined asas changeschanges inin oror toto thethe organizationorganization initiatedinitiated fromfrom withinwithin oror fromfrom 
itsits environment,environment, thatthat willwill satisfysatisfy thethe prerequisiteprerequisite conditionsconditions (Stake,(Stake, 1967;1967; In­In­
gram,gram, 1989).1989). 

TheThe NatureNature ofof Technical,Technical, OrganizationalOrganizational andand PersonalPersonal PrerequisitesPrerequisites 

ByBy technicaltechnical prerequisitesprerequisites wewe meanmean thosethose associatedassociated withwith thethe computercomputer artefact,artefact, 
itsits operatingoperating systems,systems, thethe meansmeans byby whichwhich itit isis linkedlinked toto otherother computerscomputers andand 
sourcessources ofof information,information, thethe availabilityavailability ofof relevantrelevant datadata andand thethe softwaresoftware systemssystems 
usedused forfor datadata manipulationmanipulation andand communication.communication. ByBy organizationalorganizational prerequisitesprerequisites 
wewe meanmean thethe structuralstructural andand functionalfunctional characteristicscharacteristics ofof thethe organizationorganization suchsuch asas 
itsits dominantdominant culture,culture, itsits missionmission oror purpose,purpose, andand thethe operationaloperational routinesroutines thatthat 
shapeshape thethe managementmanagement ofof informationinformation andand transfertransfer ofof knowledgeknowledge withinwithin thethe 
organization.organization. ByBy personalpersonal prerequisitesprerequisites wewe meanmean thethe humanhuman skills,skills, knowledgeknowledge 
andand attitudesattitudes thatthat facilitatefacilitate oror impedeimpede useuse ofof thethe technologicaltechnological artefactartefact (Nedovic­(Nedovic­
BudieBudie && Godschalk,Godschalk, 1996),51996),5 thethe "knowledge"knowledge andand practicespractices necessarynecessary toto transformtransform 
thethe capabilitiescapabilities ofof artefactsartefacts intointo usefuluseful outputs"outputs" (Innes(Innes && Simpson,Simpson, 1993,1993, p.p. 231).231). 
SuchSuch knowledgeknowledge andand practicepractice isis aa productproduct ofof bothboth personalpersonal andand organizationalorganizational 
qualities,qualities, whichwhich areare sometimessometimes betterbetter predictorspredictors ofof thethe successfulsuccessful adoptionadoption ofof anan 
innovationinnovation thanthan anyany qualitiesqualities ofof thethe artefactartefact itselfitself (Department(Department ofof thethe Environ­Environ­
ment,ment, 1987;1987; InnesInnes && Simpson,Simpson, 1993).1993). TheseThese prerequisitesprerequisites areare discusseddiscussed inin detaildetail 
belowbelow andand areare summarizedsummarized inin TableTable 1.1. 

TheThe remainderremainder ofof thisthis paperpaper layslays outout aa frameworkframework forfor understandingunderstanding thethe 
importanceimportance ofof thesethese prerequisitesprerequisites forfor communitycommunity basedbased organizationsorganizations seekingseeking toto 
useuse ITIT toto improveimprove managementmanagement ofof environmentalenvironmental qualityquality concernsconcerns inin theirtheir 
neighbourhoods.neighbourhoods. First,First, wewe describedescribe prerequisiteprerequisite conditionsconditions thatthat havehave supportedsupported 
adoptionadoption ofof GISGIS andand otherother informationinformation technologies.technologies. WeWe looklook toto thethe academicacademic 
literatureliterature onon adoptionadoption ofof innovationsinnovations andand toto thethe professionalprofessional literatureliterature onon thethe 
experiencesexperiences ofof planningplanning andand otherother governmentgovernment organizationsorganizations forfor guidance.guidance. WeWe 
alsoalso discussdiscuss USUS federalfederal experiencesexperiences inin fundingfunding communitycommunity computercomputer networks.networks. 

Second,Second, wewe askask toto whatwhat extentextent areare CBOsCBOs likelylikely toto exhibitexhibit thesethese prerequisites?prerequisites? 
TheThe answeranswer toto thisthis questionquestion lieslies inin partpart inin thethe naturenature ofof community-basedcommunity-based 
organizations,organizations, theirtheir currentcurrent activities,activities, andand thethe activitiesactivities theythey nownow seekseek regardingregarding 
environmentalenvironmental qualityquality management.management. WeWe identifyidentify thethe adoptionadoption prerequisitesprerequisites 
likelylikely toto presentpresent thethe greatestgreatest challengechallenge andand supportsupport toto CBOs.CBOs. WeWe drawdraw onon 
severalseveral yearsyears ofof community-basedcommunity-based workwork withwith severalseveral CBOsCBOs inin Cleveland,Cleveland, aa studystudy 
ofof OhioOhio CBOsCBOs andand thethe USUS nationalnational informationinformation onon communitycommunity networksnetworks inin 
TIIAPTIIAP andand otherother programmes.programmes. (See(See AppendixAppendix forfor aa moremore detaileddetailed descriptiondescription ofof 
datadata sourcessources forfor thisthis paper.)paper.) Finally,Finally, wewe identifyidentify thethe transactionstransactions thatthat likelylikely willwill 
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TableTable 1.1. PrerequisitePrerequisite conditionsconditions supportingsupporting successfulsuccessful adoptionadoption ofof ITIT IGISIGIS 

TECHNOLOGICALTECHNOLOGICAL PREREQUISITESPREREQUISITES 
EquipmentEquipment 
AdequateAdequate computercomputer equipmentequipment 

ResourcesResources forfor maintenancemaintenance andand upgradesupgrades toto equipmentequipment 
andand softwaresoftware 
ElectronicElectronic datadata retrievalretrieval andand datadata preparationpreparation capacitycapacity 

DataData 
DataData availabilityavailability 

AdequateAdequate datadata standardsstandards 

ORGANIZATIONALORGANIZATIONAL PREREQUISITESPREREQUISITES 
CultureCulture 
SupportSupport fromfrom leadersleaders inin organization/internalorganization/internal catalystcatalyst 

PerceivedPerceived relativerelative advantageadvantage toto organizationorganization 

AdequateAdequate planningplanning andand co-ordinationco-ordination 

InformationInformation managementmanagement 
OrganizationalOrganizational supportsupport forfor staffstaff skillskill developmentdevelopment 

PresencePresence ofof aa staffstaff GISGIS specialistspecialist 
In-houseIn-house databasedatabase developmentdevelopment capabilitiescapabilities 
EffectiveEffective useuse ofof informationinformation 

PERSONALPERSONAL PREREQUISITESPREREQUISITES 
ComputerComputer orientationorientation andand skillsskills 
ExistingExisting staffstaff computercomputer skillsskills 

SupportiveSupportive communicationcommunication behaviourbehaviour amongamong staffstaff 
PerceivedPerceived individualindividual relativerelative advantageadvantage 

SubstantiveSubstantive knowledgeknowledge 
ExpertiseExpertise inin substantivesubstantive fieldfield 

KnowledgeKnowledge ofof datadata sourcessources 

RelevantRelevant literatureliterature 

DepartmentDepartment ofof thethe Environment,Environment, 1987;1987; 
Gallagher,Gallagher, 19921992 
Gallagher,Gallagher, 19921992 

Lang,Lang, 1990;1990; DepartmentDepartment ofof thethe 
Environment,Environment, 19871987 

DepartmentDepartment ofof thethe Environment,Environment, 1987;1987; 
Lang,Lang, 1990;1990; InnesInnes && Simpson,Simpson, 19931993 
Croswell,Croswell, 19911991 

DalzielDalziel && Schoonover,Schoonover, 1988;1988; WigginsWiggins && 
French,French, 1991;1991; Hudie,Hudie, 19941994 
ZaltmanZaltman e/e/ al.,al., 1973;1973; Rogers,Rogers, 1983;1983; 
Stinchcombe,Stinchcombe, 19901990 
Croswell,Croswell, 19911991 

DepartmentDepartment ofof thethe Environment,Environment, 1987;1987; 
Campbell,Campbell, 1993;1993; Budie,Budie, 19941994 
Hudie,Hudie, 19941994 
Lang,Lang, 1990;1990; Gallagher,Gallagher, 19921992 
Budie,Budie, 1994;1994; SawickiSawicki && Craig,Craig, 19961996 

ZaltmanZaltman efef al.,al., 1973;1973; Nedovic-BudicNedovic-Budic && 
Godschalk,Godschalk, 19961996 
Nedovic-BudieNedovic-Budie && Godschalk,Godschalk, 19961996 
Nedovic-BudieNedovic-Budie && Godschalk,Godschalk, 19961996 

GodschalkGodschalk && McMahon,McMahon, 1992;1992; InnesInnes && 
Simpson,Simpson, 1993;1993; Budie,Budie, 19941994 
InnesInnes && Simpson,Simpson, 1993;1993; NCGIA,NCGIA, 19961996 

bebe necessarynecessary toto satisfysatisfy prerequisiteprerequisite conditonsconditons andand recommendrecommend strategiesstrategies toto 
supportsupport successfulsuccessful adoptionadoption ofof GISGIS andand InternetInternet technologies.technologies. TheseThese recommen­recommen­
dationsdations areare forfor CBOsCBOs consideringconsidering adoptionadoption ofof informationinformation technologies,technologies, forfor 
fundersfunders fundingfunding expansionexpansion ofof thethe useuse ofof ITs,ITs, forfor intermediaryintermediary organizations,organizations, 
includingincluding universities,universities, seekingseeking toto offeroffer technicaltechnical supportsupport andand forfor on-lineon-line datadata 
providersproviders seekingseeking toto facilitatefacilitate enhancedenhanced useuse ofof ITIT asas anan informationinformation sourcesource forfor 
communitycommunity participation.participation. TableTable 22 summarizessummarizes likelylikely CBOCBO statusstatus andand recom­recom­
mendedmended transactions.transactions. 

TechnologicalTechnological PrerequisitesPrerequisites 

SeveralSeveral recentrecent studiesstudies indicateindicate thatthat creationcreation ofof aa completecomplete technologicaltechnological systemsystem 
inin thethe organizationorganization isis aa keykey prerequisiteprerequisite toto successfulsuccessful adoptionadoption ofof ITIT IGISIGIS forfor 
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TableTable 2.2. SummarySummary ofof prerequisiteprerequisite conditions,conditions, CBOsCBOs characteristicscharacteristics andand recom­recom­
mendedmended transactionstransactions 

PrerequisitePrerequisite conditionsconditions StatusStatus andand relevancerelevance forfor CBOsCBOs RecommendedRecommended transactions/strategiestransactions/strategies 

TECHNICALTECHNICAL 
Equipmwt •• insufficientinsufficient fundingfunding forfor latestlatest planplan lor andand equipmentequipment£qllipmerlt 	 •• for incorporateincorporate 
Selection/Selection/acquisitionacquisition hardwarehardware andand softwaresoftware needsneeds intointo operationaloperational budgetbudget 
UpgradesUpgrades •• grantsgrants forfor hardware/software/hardware/software/ •• seekseek donationsdonations ofof 'obsolete''obsolete' computerscomputers 
DataData retrieval/preparationretrieval/preparation networksnetworks highlyhighly competitivecompetitive fromfrom locallocal corporationscorporations andand governmentgovernment 

•• 	 upgradesupgrades difficultdifficult (not(not coveredcovered agenciesagencies 
grants) •• organizeorganize toto increaseincrease federalfederal andand statestateinin grants) 

•• 	 insufficientinsufficient knowledgeknowledge ofof hard­hard­ fundingfunding forfor COOCBO purchasepurchase andand upgradesupgrades 
wareware requirementsrequirements forfor ITIT amongamong •• COOformform locallocal eBO equipmentequipment exchangeexchange net­net­
newnew usersusers workwork 

•• 	 lowlow incidenceincidence ofof modemsmodems forfor •• seekseek technicaltechnical assistanceassistance fromfrom locallocal uni­uni­
on-line versitiesversities oror computercomputer user-groupsuser-groupson-line retrievalretrieval 

•• sslowerlower modemsmodems makemake InternetInternet •• seekseek donateddonated telephonetelephone lineslines fromfrom locallocal 
inefficient providersprovidersuseuse inefficient 

•• 	 datadata preparationpreparation softwaresoftware •• intermediaryintermediary organizationsorganizations provideprovide 
(spreadsheets)(spreadsheets) inin useuse atat accessaccess toto serverserver forfor CBOsCBOs 
moderamodera tete levelslevels 

DataData •• datadata needsneeds widewide inin typetype andand •• create/accesscreate/access existingexisting communitycommunity 
scope informationinformation networksnehVorksAvailabilityAvailability geographicgeographic scope 

StandardsStandards •• limitedlimited regulatory datadata avail­avail­regulatory •• getget toto knowknow informationinformation officerofficer atat eacheach 
ableable on-lineon-line agency toto shortenshorten datadata sourcesourceagency 	 identi­identi­

•• mostmost datadata needed accessedaccessed ininneeded ficationfication 
hardhard copycopy (at(at agencyagency office/viaoffice/via 	 •• formform partnershipspartnerships withwith locallocal environ­environ­

telephone mentalmental organizationsorganizations forfor helphelp inin identify­mail)mail) telephone 	 identify­
•• 	 datadata sourcessources multiplemultiple andand inging datadata sourcessources 

diffusdiffusee andand outout ofof traditionaltraditional •• CBOsCBOs collcct neighbourhoodneighbourhood datadata withwithcollect 
scopescope ofof CBOsCBOs assistanceassistance fromfrom locallocal universityuniversity oror high­high­

•• 	 datadata collectedcollected usingusing multiplemultiple schoolschool studentsstudents 
unitunitss andand sstandardstandards •• datadata providersproviders expandexpand datadata collectioncollection 

•• 	 muchmuch informationinformation aboutabout smallsmall andand availabilityavailability toto addressaddress CBO-IevelCBO-Ievel 
geographies concernsconcernsgeographics notnot yetyet collectedcollected 

•• need environmentalenvironmental andand socio-economicsocio-economic datadataCOOsCOOs indicateindicate necd forfor •• 
providcrs standardizestandardize neighbourhood ­

data sourcesdata sources scale 
•• 	 technicaltechnical assistance toto identifyidentifyassistance providers neighbourhood­

scale datadata 
•• 	 parcel-levelparcel-level digitizeddigitized basebase mapsmaps 

keykey forfor GISGIS use;use; oftenoften difficultdifficult 
toto obtainobtain 

ORGANIZATIONALORGANIZATIONAL 
ClIltlireClIltlire •• awarenessawareness ofof ITIT advantagesadvantages forfor •• leadershipleadership trainingtraining programmesprogrammes byby statestate 
SupportSupport fromfrom leadersleaders environmentalenvironmental informationinformation andand federalfederal agenciesagencies targetingtargeting CBOsCBOs 
Adequate plan/CD-ordination limitedlimited technical COOAdequate plan/co-ordination •• technical assistanceassistance forfor CBO 
PerceivedPerceived relativerelative advantageadvantage •• awarenessawareness ofof relativerelative advantageadvantage organizationalorganizational developmentdevelopment 

forfor organizationorganization growinggrowing 
•• 	 planningplanning difficultdifficult withwith limitedlimited 

knowledgeknowledge ofof benefitsbenefits andand needsneeds 

Illformatiol1Illformation managementmanagement •• veryvery limitedlimited resourcesresources forfor staffstaff •• createcreate totaltotal CBOCBO informationinformation manage­manage­
StaffStaff skillskill developmentdevelopment trainingtraining systemmentment system 
PresencePresence ofof GISGIS specialistspecialist •• staffstaff withwith GISGIS trainingtraining soonsoon •• traintrain eBOeBO staffstaff inin problem-solvingproblem-solving 

leave strat<.:giesstrategies andand useuse ofof informationinformationIn-houseIn-house databasedatabase capacitycapacity leave forfor betterbetter paypay 
MeaningMeaning andand significancesignificance ofof datadata •• eBOs •• traintrain moremore thanthan oneone staffstaff membermember inin GISGISmanymany CBOs alreadyalready useuse 

·s·spreadsheetspreadsheets Internetandand Internet 
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TableTable 2.2. SummarySummary ofof prerequisiteprerequisite conditions,conditions, CBOsCBOs characteristicscharacteristics andand recom­recom­
mendedmended transactions-continuedtransactions-continued 

•• 	 frequentfrequent staffstaff changeschanges impedeimpede •• improveimprove overalloverall staffstaff skillsskills inin GISGIS supportsupport 
organizationalorganizational capacitycapacity toto activitiesactivities 
managemanage informationinformation •• create/adaptcreate/adapt intermediaryintermediary organizationorganization 

•• 	 significancesignificance andand useuse ofof environ­environ­ toto provideprovide ongoingongoing ITIT trainingtraining serviceservice forfor 
mentalmental informationinformation notnot CBOsCBOs 
adequatelyadequately recognizedrecognized 

PERSONALPERSONAL 
Computer-orientation/skillsComputer-orientation/skills •• hardhard toto attractattract staffstaff withwith •• CBOsCBOs poolpool resourcesresources toto increaseincrease salarysalary toto 
ExistingExisting staffstaff computercomputer skillsskills advancedadvanced computercomputer skillsskills atat hirehire GISGIS specialistspecialist sharedshared amongamong 
CommunicationCommunication behaviourbehaviour typicaltypical CBOCBO paypay organizationsorganizations 
PerceivedPerceived advantageadvantage •• smallsmall staffstaff sizesize lendslends towardtoward •• in-housein-house trainingtraining ofof allall staffstaff inin basicbasic 

communicationcommunication andand skill­skill­ computercomputer operationoperation 
sharingsharing 

•• 	 individualindividual orientationorientation towardtoward 
computerscomputers mitigatesmitigates perceivedperceived 
advantageadvantage 

EnvironmentalEnvironmental blOw/edgeblOw/edge •• relativelyrelatively lessless expertiseexpertise inin •• partnerpartner withwith locallocal environmentalenvironmental 
ExpertiseExpertise inin substantivesubstantive fieldfield environmentalenvironmental sciencescience organizationsorganizations andand universitiesuniversities toto learnlearn 
KnowledgeKnowledge ofof datadata sourcessources •• relativelyrelatively lessless knowledgeknowledge ofof moremore aboutabout environmentalenvironmental sciencescience 

environmentalenvironmental regulatoryregulatory •• traintrain CBOCBO staffstaff inin riskrisk conceptsconcepts andand 
frameworkframework 	 regulationsregulations usedused byby agenciesagencies 

•• 	 minimalminimal knowledgeknowledge ofof datadata •• informationinformation providersproviders identifyidentify neigh­neigh­
sourcessources forfor environmentalenvironmental andand bourhoodbourhood levellevel concernsconcerns andand provideprovide 
environmentalenvironmental healthhealth issuesissues on-lineon-line sitessites toto focusfocus therethere 

environmentalenvironmental problemproblem solving.solving. ForFor example,example, forfor locallocal governmentsgovernments adoptingadopting 
GIS,GIS, purchasepurchase ofof computercomputer equipmentequipment withwith adequateadequate memory,memory, speedspeed andand otherother 
operatingoperating featuresfeatures waswas importantimportant (Department(Department ofof thethe Environment,Environment, 1987;1987; Gal­Gal­
lagher,lagher, 1992).1992). AdequateAdequate resourcesresources toto maintainmaintain technologytechnology areare important,important, asas 
informationinformation technologiestechnologies areare underunder constantconstant development,development, andand maintenancemaintenance andand 
upgradesupgrades toto equipmentequipment andand softwaresoftware cancan bebe costlycostly (Gallagher,(Gallagher, 1992).1992). 

PossessionPossession ofof adequateadequate datadata preparationpreparation resourcesresources suchsuch asas technologiestechnologies toto 
accessaccess andand retrieveretrieve datadata electronicallyelectronically andand softwaresoftware toto transformtransform datadata toto usefuluseful 
formatsformats isis key.key. DevelopmentDevelopment ofof aa databasedatabase isis thethe mostmost time-consumingtime-consuming andand oftenoften 
thethe mostmost challengingchallenging aspectaspect ofof GISGIS implementationimplementation (Department(Department ofof thethe Environ­Environ­
ment,ment, 1987;1987; Lang,Lang, 1990).1990). AvailabilityAvailability ofof datadata concerningconcerning aa particularparticular problemproblem cancan 
bebe aa criticalcritical prerequisite.prerequisite. HasHas appropriateappropriate datadata beenbeen collectedcollected andand isis itit availableavailable 
toto thethe publicpublic throughthrough aa governmentgovernment agencyagency oror universityuniversity oror otherother publicpublic sourcesource 
(Department(Department ofof thethe Environment,Environment, 1987;1987; Lang,Lang, 1990;1990; InnesInnes && Simpson,Simpson, 1993)?1993)? 
HaveHave datadata standardsstandards beenbeen developeddeveloped forfor datadata particularparticular toto anan organization'sorganization's 
needs?needs? TheThe absenceabsence ofof standardsstandards waswas thethe mostmost frequentlyfrequently citedcited obstacleobstacle toto 
adoptionadoption ofof GISGIS inin aa reviewreview ofof relevantrelevant literatureliterature byby CroswellCroswell (1991).(1991). 

TheThe adventadvent ofof moremore user-friendlyuser-friendly desk-topdesk-top GISGIS softwaresoftware (Van(Van Demark,Demark, 1992)1992) 
andand developmentdevelopment ofof anan InternetInternet organizedorganized byby serversservers withwith searchsearch capabilitiescapabilities hashas 
enabledenabled moremore organizationsorganizations toto useuse thethe technologies,technologies, butbut GISGIS andand thethe InternetInternet areare 
stillstill infrequentlyinfrequently usedused byby non-profitnon-profit community-basedcommunity-based organizationsorganizations servingserving 
smallersmaller geographicgeographic areas.areas. StoeckerStoecker && Stuber'sStuber's studystudy (in(in 1996)1996) ofof suchsuch organiza­organiza­
tionstions inin OhioOhio isis illustrative.illustrative.66 OfOf thethe 189189 CBOsCBOs respondingresponding toto aa detaileddetailed surveysurvey 
concerningconcerning useuse ofof computers,computers, onlyonly fivefive indicatedindicated thatthat theythey currentlycurrently usedused GISGIS andand 
onlyonly threethree indicatedindicated accessaccess toto andand useuse ofof thethe InternetInternet (Stoecker(Stoecker && Stuber,Stuber, 1997)?1997)? 
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AcquisitionAcquisition ofof adequateadequate hardwarehardware andand softwaresoftware isis aa substantialsubstantial problemproblem forfor 
manymany CBOsCBOs toto aa greatergreater extentextent thanthan forfor governmentgovernment agencies.agencies. TheThe useuse ofof GISGIS 
softwaresoftware andand thethe InternetInternet forfor datadata retrievalretrieval requiresrequires substantialsubstantial expandedexpanded CPUCPU 
andand printerprinter memory,memory, modemsmodems andand efficientefficient networks,networks, manymany ofof whichwhich areare beyondbeyond 
CBOCBO resources.resources. InIn ourour experience,experience, itit isis notnot infrequentinfrequent thatthat CBOCBO staffstaff shareshare 
computerscomputers withwith otherother organizations,organizations, limitinglimiting thethe timetime availableavailable forfor useuse ofof thethe 
computer.computer. OfOf 189189 CBOsCBOs surveyedsurveyed inin Ohio,Ohio, onlyonly 1616 hadhad hardwarehardware thethe researchersresearchers 
consideredconsidered adequateadequate forfor relativelyrelatively easyeasy InternetInternet useuse (Stoecker(Stoecker && Stuber,Stuber, 1997).81997).8 
AddingAdding GISGIS wouldwould likelylikely exceedexceed thethe hardwarehardware capacitycapacity inin thesethese organizations.organizations. 
PurchasePurchase ofof additionaladditional equipmentequipment andand inevitableinevitable upgradesupgrades placesplaces aa strainstrain onon 
limitedlimited CBOCBO resources.resources. TheThe USUS federalfederal fundingfunding availableavailable throughthrough TIIAPTIIAP andand thethe 
DepartmentDepartment ofof HousingHousing andand UrbanUrban Development'sDevelopment's (HUD)(HUD) NeighbourhoodNeighbourhood 
NetworksNetworks forfor CBOsCBOs toto purchasepurchase hardwarehardware cancan provideprovide aa sourcesource forfor funds,funds, butbut 
thethe processprocess toto obtainobtain thesethese moniesmonies isis highlyhighly competitive.competitive. 

TheseThese conditionsconditions matchmatch ourour fieldfield experience.experience. OneOne organizationorganization withwith whichwhich thisthis 
authorauthor hashas workedworked forfor severalseveral yearsyears hashas threethree computers,computers, withwith onlyonly oneone 
containingcontaining aa 486486 processor.processor. TheThe organizationorganization hashas notnot yetyet foundfound fundsfunds toto 
purchasepurchase anan InternetInternet softwaresoftware programprogram andand hashas onlyonly recentlyrecently installedinstalled aa secondsecond 
telephonetelephone line.line. TheThe GISGIS packagepackage itit ownsowns waswas purchasedpurchased withwith aa grantgrant andand isis nownow 
fourfour yearsyears old,old, andand thethe organizationorganization hashas notnot asas yetyet securedsecured moniesmonies toto upgradeupgrade 
toto aa newernewer version.version. WeWe anticipateanticipate atat somesome pointpoint thisthis willwill deterdeter ourour effortsefforts toto 
assistassist thethe organizationorganization inin itsits useuse ofof GIS,GIS, inin thatthat thethe softwaresoftware atat thethe universityuniversity 
fromfrom wherewhere itit securedsecured thethe initialinitial GISGIS trainingtraining andand fromfrom wherewhere itit retrievesretrieves 
assistanceassistance fromfrom students'students' projectsprojects hashas beenbeen upgradedupgraded threethree timestimes duringduring thatthat 
period.period. 

WhenWhen seekingseeking informationinformation aboutabout specificspecific placesplaces atat thethe neighbourhoodneighbourhood level,level, 
electronicelectronic datadata retrievalretrieval capacitycapacity cancan savesave thethe staffstaff preciousprecious time.time. TheThe methodmethod ofof 
datadata transfertransfer mustmust bebe compatiblecompatible withwith CBOCBO capabilities.capabilities. IsIs thethe agencyagency thatthat holdsholds 
thethe informationinformation technicallytechnically ableable toto transfertransfer informationinformation readilyreadily electronically?electronically? IfIf 
datadata isis notnot availableavailable andand transferabletransferable electronically,electronically, oror inin thethe rightright format,format, oror ifif 
thethe CBOCBO doesdoes notnot havehave appropriateappropriate softwaresoftware toto finishfinish datadata preparation,preparation, datadata 
managementmanagement costscosts willwill bebe tootoo highhigh forfor manymany smallsmall community-basedcommunity-based organiza­organiza­
tions.tions. 

DataData availabilityavailability isis aa criticalcritical prerequisiteprerequisite forfor eBOseBOs addressingaddressing environmentalenvironmental 
problemsproblems asas well.well. Community-basedCommunity-based organizationsorganizations thatthat serveserve urbanurban neighbour­neighbour­
hoodshoods traditionallytraditionally focusfocus onon eventsevents inin theirtheir ownown 'backyards''backyards' moremore closelyclosely thanthan 
onon distantdistant eventsevents (Lake,(Lake, 1993;1993; GroothuisGroothuis && Miller,Miller, 1994)1994) becausebecause ofof theirtheir 
relativelyrelatively smallsmall serviceservice areas.areas. EnvironmentalEnvironmental problemsproblems thatthat affectaffect anan urbanurban 
neighbourhoodneighbourhood mightmight bebe generatedgenerated withinwithin thethe neighbourhood,neighbourhood, butbut maymay alsoalso 
driftdrift intointo thethe neighbourhoodneighbourhood fromfrom afar.afar. ResidentsResidents relyrely onon CBOsCBOs toto helphelp themthem 
identifyidentify howhow conditionsconditions inin thethe broaderbroader communitycommunity affectaffect themthem inin theirtheir homeshomes 
andand neighbourhoods.neighbourhoods. ForFor thesethese reasonsreasons eBOseBOs needneed aa widewide varietyvariety ofof typestypes ofof 
environmentalenvironmental information,information, rangingranging fromfrom thethe parcelparcel levellevel toto thethe regionalregional scale.scale. 
TheyThey needneed informationinformation aboutabout regulatedregulated pollutants,pollutants, butbut alsoalso aboutabout landland use,use, 
environmentalenvironmental amenitiesamenities andand qualityquality ofof lifelife issues.issues. SeveralSeveral characteristicscharacteristics ofof thethe 
USUS legallegal andand administrativeadministrative systemsystem impedeimpede CBOCBO accessaccess toto thethe informationinformation 
needed,needed, however.however. 

USUS citizenscitizens havehave aa rightright toto knowknow aboutabout aa setset ofof pollutants,pollutants, aa rightright guaranteedguaranteed 
byby TitleTitle IIIIII ofof thethe federalfederal SuperfundSuperfund AuthorizationAuthorization andand ReauthorizationReauthorization ActAct 
(SARA)(SARA) ofof 1986.1986. AccessAccess toto thethe informationinformation mustmust bebe providedprovided byby aa LocalLocal 
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EmergencyEmergency PlanningPlanning Committee,Committee, usuallyusually housedhoused inin aa municipalmunicipal oror countycounty 
agency,agency, whichwhich sometimessometimes levieslevies aa chargecharge forfor assemblingassembling datadata electronically.electronically. 
SomeSome ofof thethe informationinformation CBOsCBOs needneed fallsfalls underunder purviewpurview ofof SARASARA oror thethe olderolder 
FreedomFreedom ofof InformationInformation Act,Act, butbut muchmuch doesdoes not.not. Administratively,Administratively, thethe widewide 
rangerange ofof environmentalenvironmental datadata soughtsought atat thethe neighbourhoodneighbourhood levellevel isis heldheld byby aa 
multitudemultitude ofof environmental,environmental, publicpublic healthhealth andand planningplanning agenciesagencies andand otherother 
organizationsorganizations atat thethe federal,federal, statestate andand locallocal levels.levels. IdentificationIdentification ofof whichwhich 
organizationsorganizations holdhold whatwhat kindkind ofof environmentalenvironmental oror qualityquality ofof lifelife informationinformation 
neededneeded toto assessassess thethe broadbroad scopescope ofof environmentalenvironmental conditionsconditions inin urbanurban neigh­neigh­
bourhoodsbourhoods presentspresents aa formidableformidable obstacleobstacle toto CBOs.CBOs. ThisThis situationsituation isis relativelyrelatively 
moremore difficultdifficult thanthan forfor informationinformation regardingregarding socio-economicsocio-economic aspectsaspects ofof urbanurban 
communities,communities, wherewhere standardizedstandardized datadata hashas beenbeen collectedcollected byby thethe USUS CensusCensus andand 
USUS DepartmentDepartment ofof HousingHousing andand UrbanUrban DevelopmentDevelopment andand mademade availableavailable toto locallocal 
governmentsgovernments andand non-governmentalnon-governmental organizationsorganizations throughthrough designateddesignated censuscensus 
datadata repositories.repositories. StandardizedStandardized andand relevantrelevant environmentalenvironmental data,data, collectedcollected overover 
thisthis continuumcontinuum andand availableavailable electronicallyelectronically areare keykey prerequisiteprerequisite conditionsconditions forfor 
CBOsCBOs toto useuse ITsITs efficiently.efficiently. TheThe useuse ofof thethe InternetInternet asas aa datadata source,source, particularlyparticularly 
withwith itsits searchsearch capabilities,capabilities, isis ofof particularparticular relevancerelevance forfor CBOs.CBOs. WhenWhen InternetInternet 
connectionsconnections areare efficientefficient andand thethe desireddesired informationinformation isis available,available, downloadingdownloading 
datadata fromfrom thethe InternetInternet cancan savesave time-pressedtime-pressed CBOCBO staffstaff hourshours ofof effort.effort. 

CBOsCBOs requirerequire datadata assembledassembled forfor theirtheir serviceservice area.area. InIn recentrecent surveys,surveys, com­com­
munity-basedmunity-based organizationsorganizations inin OhioOhio indicatedindicated aa needneed forfor technicaltechnical assistanceassistance inin 
theirtheir effortsefforts toto acquireacquire information,information, particularlyparticularly informationinformation aboutabout environmen­environmen­
taltal issuesissues (Stoecker(Stoecker && Stuber,Stuber, 1997;1997; EarthdayEarthday Coalition,Coalition, 1998).91998).9 ServiceService areaarea 
boundariesboundaries areare oftenoften designateddesignated byby thethe organizationorganization andand maymay notnot correspondcorrespond toto 
serviceservice andand planningplanning boundariesboundaries establishedestablished byby thethe city,city, thethe statestate oror thethe FederalFederal 
Government.Government. EnvironmentalEnvironmental healthhealth andand pollutionpollution datadata possessedpossessed byby thethe agen­agen­
ciescies rarelyrarely areare organizedorganized byby neighbourhoodneighbourhood oror byby locallocal jurisdictionaljurisdictional boundaries.boundaries. 
MostMost datadata areare organizedorganized byby county,county, zipcodezipcode andand censuscensus tracttract whichwhich areare unlikelyunlikely 
toto conformconform toto aa territoryterritory thatthat residentsresidents considerconsider theirtheir 'community'.'community'. TheThe predomi­predomi­
nantnant agencyagency emphasisemphasis hashas beenbeen onon collectingcollecting andand processingprocessing datadata fromfrom andand forfor 
thethe regulatedregulated communitycommunity toto ensureensure permitpermit compliance.compliance. ThisThis emphasisemphasis hashas 
structuredstructured whatwhat informationinformation isis collectedcollected andand howhow itit isis mademade available.available. 

TheThe feasibilityfeasibility forfor usingusing GISGIS toto addressaddress aa CBO'sCBO's serviceservice areaarea dependsdepends asas wellwell 
onon thethe existenceexistence ofof appropriateappropriate parcelparcel basebase maps.maps. ExistenceExistence ofof suchsuch aa digitizeddigitized 
parcelparcel mapmap neededneeded forfor GISGIS dependsdepends inin greatgreat partpart onon eithereither thethe financialfinancial andand 
technicaltechnical resourcesresources ofof thethe organizationsorganizations toto hirehire consultantsconsultants toto mapmap theirtheir neigh­neigh­
bourhoodbourhood (Simons(Simons && Salling,Salling, 1995),1995), theirtheir timetime andand abilityability toto workwork withwith univer­univer­
sitysity facultyfaculty andand studentsstudents (as(as inin ourour projects),projects), oror uponupon effortsefforts byby countycounty andand locallocal 
governmentsgovernments toto adoptadopt GISGIS asas aa dominantdominant planningplanning tool.tool. AsAs moremore planningplanning andand 
engineeringengineering agenciesagencies adoptadopt GIS,GIS, whichwhich appearsappears toto bebe thethe casecase (Gallagher,(Gallagher, 1992;1992; 
Budic,Budic, 1994),1994), thethe likelihoodlikelihood thatthat citycity oror countycounty widewide parcelparcel basebase mapsmaps willwill bebe 
availableavailable toto CBOsCBOs increases.increases. 

ToTo summarize,summarize, forfor CBOsCBOs toto useuse GISGIS efficiently,efficiently, thethe datadata onon problemsproblems relevantrelevant 
toto CBOsCBOs needsneeds mustmust bebe available,available, preferablypreferably on-lineon-line oror onon disk,disk, andand inin aa formatformat 
thatthat cancan bebe collectedcollected andand mappedmapped byby thethe communitycommunity organization.organization. TwoTwo ofof ourour 
experiencesexperiences workingworking inin thethe communitycommunity illustrateillustrate problemsproblems thatthat cancan arisearise forfor 
CBOs.CBOs. InIn oneone community,community, staffstaff atat neighbourhoodneighbourhood centrescentres workingworking onon children'schildren's 
healthhealth issuesissues soughtsought toto knowknow thethe locationlocation ofof childrenchildren withwith elevatedelevated bloodblood leadlead 
levelslevels andand toto identifyidentify thethe sourcessources ofof leadlead forfor thesethese children.children. GISGIS couldcould assistassist inin 
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thisthis analysis,analysis, byby incorporatingincorporating thethe locationlocation ofof vacantvacant lotslots wherewhere childrenchildren play,play, 
pre-1970pre-1970 highhigh traffictraffic areasareas andand homeshomes paintedpainted beforebefore thethe 1970s1970s (when(when leadlead waswas 
takentaken outout ofof gasolinegasoline andand paint),paint), andand thenthen showingshowing theirtheir spatialspatial relationshiprelationship toto 
blocksblocks withwith higherhigher frequenciesfrequencies ofof childrenchildren whowho testedtested positivepositive forfor leadlead inin thethe 
city'scity's testingtesting andand abatementabatement programme.programme. ThisThis wouldwould letlet thethe organizationorganization targettarget 
lotslots andand houseshouses toto analyseanalyse whetherwhether thethe soilssoils andand paintpaint containcontain leadlead andand whetherwhether 
childrenchildren areare exposedexposed toto themthem duringduring play.play. ToTo useuse GISGIS forfor thisthis task,task, however,however, thethe 
datadata onon locationlocation ofof vacantvacant lots,lots, housinghousing stockstock condition,condition, traffictraffic patternspatterns andand 
paediatricpaediatric leadlead levelslevels mustmust bebe available.available. 1O1O AbsenceAbsence ofof anyany ofof thisthis data,data, easilyeasily 
obtained,obtained, increasesincreases datadata preparationpreparation costscosts dramaticallydramatically andand isis prohibitiveprohibitive forfor 
smallsmall organizationsorganizations suchsuch asas thethe onesones wewe know.know. 

AnotherAnother exampleexample fromfrom ourour communitycommunity experienceexperience illustratesillustrates thethe disconnectdisconnect 
betweenbetween agencyagency informationinformation andand CBOCBO needs.needs. PollutionPollution datadata suchsuch asas thethe ToxicToxic 
ReleaseRelease InventoryllInventoryll oror TitleTitle VV AirAir Permits,Permits, providedprovided on-lineon-line atat thethe USEPAUSEPA 
website,website, areare collectedcollected andand organizedorganized accordingaccording toto aa setset ofof identifiers,identifiers, includingincluding 
thethe streetstreet address,address, thethe facility'sfacility's postalpostal codecode andand anan agencyagency identityidentity numbernumber forfor 
eacheach dischargingdischarging facility.facility. OurOur recentrecent experienceexperience withwith oneone CBOCBO revealsreveals aa seriousserious 
obstacle:obstacle: thethe streetstreet addressesaddresses givengiven inin thethe databasedatabase forfor thethe neighbourhood'sneighbourhood's 
postalpostal codescodes werewere notnot necessarilynecessarily facilityfacility streetstreet addresses.addresses. BecauseBecause wewe knewknew 
thethe locationlocation ofof manymany ofof thethe companycompany facilitiesfacilities inin thethe neighbourhood,neighbourhood, wewe 
soonsoon realizedrealized thatthat manymany ofof thethe addressesaddresses includedincluded inin thethe databasesdatabases werewere 
corporatecorporate headquartersheadquarters locatedlocated inin anotheranother partpart ofof thethe city.city. InIn addition,addition, inin somesome 
casescases thethe facilitiesfacilities spannedspanned manymany legallegal parcelsparcels oror eveneven blocksblocks inin thethe neighbour­neighbour­
hood,hood, soso thethe streetstreet addressaddress ofof thethe facilityfacility toldtold usus littlelittle aboutabout thethe actualactual locationlocation 
ofof thethe dischargedischarge point.point. TheseThese datadata standardizationstandardization problemsproblems makemake useuse ofof aa 
parcelparcel mapmap toto exploreexplore relationshipsrelationships betweenbetween dischargedischarge pointspoints andand residentresident oror 

diffIcult.populationpopulation locationlocation veryvery difficult. TheThe datadata wouldwould bebe farfar moremore usefuluseful toto CBOsCBOs 
seekingseeking toto understandunderstand thethe affectaffect ofof dischargesdischarges onon theirtheir neighbourhoodneighbourhood ifif USEPUSEPAA 
includedincluded aa parcelparcel numbernumber forfor eacheach permittedpermitted emissionemission pointpoint asas aa searchablesearchable 
variablevariable inin thethe databases.databases. ParcelParcel numbersnumbers forfor dischargedischarge reportingreporting areare notnot 
currentlycurrently required,required, butbut thisthis identifieridentifier wouldwould immediatelyimmediately locatelocate eacheach emissionemission 
oror releaserelease pointpoint toto aa specificspecific parcel,parcel, somethingsomething highlyhighly desirabledesirable atat thethe neigh­neigh­
bourhoodbourhood scale.scale. AsAs anan alternativealternative strategy,strategy, CBOsCBOs cancan conductconduct facilityfacility auditsaudits toto 
observeobserve thethe locationslocations ofof dischargedischarge pointspoints asas bestbest theythey cancan (Harker(Harker && Natter,Natter, 
1995).1995). 

OrganizationalOrganizational PrerequisitesPrerequisites 

AA setset ofof interconnectedinterconnected organizatiOJorganizatiOJ 3131 prerequiSites,prerequiSites, broadlybroadly characterizedcharacterized asas 
organizationalorganizational cultureculture andand organizationalorganizational informationinformation management,management, cancan sup­sup­
portport oror thwartthwart adoptionadoption ofof technologytechnology innovations.innovations. StrongStrong supportsupport fromfrom organi­organi­
zationalzational leadersleaders asas anan 'internal'internal catlyst',catlyst', highlyhighly motivatedmotivated forfor change,change, cancan bebe aa 
powerfulpowerful impetusimpetus tutu adoptiunadoptiun ofof innovatiuninnovatiun (Dalziel(Dalziel && Schoonover,Schoonover, 1988;1988; 
Kellogg,Kellogg, 1998).1998). ThisThis catalystcatalyst couldcould bebe someonesomeone inin aa positionposition ofof formalformal authority,authority, 
oror aa membermember ofof thethe organizationorganization withwith technicaltechnical expertiseexpertise sufficientsufficient toto perceiveperceive 
thethe benefitsbenefits fromfrom change.change. OrganizationOrganization leadersleaders andand membersmembers sharingsharing aa commoncommon 
perceptionperception thatthat thethe innovationinnovation bringsbrings aa relativerelative advantageadvantage forfor improvedimproved 
performanceperformance oror economiceconomic efficiencyefficiency toto thethe organizationorganization enhancesenhances adoptionadoption 
(ZaItman(ZaItman etet al.,al., 1973;1973; Rogers,Rogers, 1983;1983; Stinchcombe,Stinchcombe, 1990).1990). ForFor GIS,GIS, strongstrong organi­organi­
zationalzational supportsupport hashas beenbeen aa prerequisiteprerequisite conditioncondition toto successfulsuccessful adoptionadoption 
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(Wiggins(Wiggins && French,French, 1991;1991; Budic,Budic, 1994).1994). AdoptionAdoption ofof aa complexcomplex technologytechnology suchsuch 
asas GISGIS isis aa longlong termterm process,process, andand financialfinancial supportsupport andand personalpersonal encourage­encourage­
mentment fromfrom leadershipleadership inin thethe organizationorganization cancan convinceconvince organizationorganization membersmembers 
thatthat GISGIS isis aa worthwhileworthwhile investmentinvestment ofof theirtheir time.time. 

DoDo staffstaff atat CBOsCBOs perceiveperceive ITIT asas aa relativerelative advantageadvantage toto improveimprove thethe perform­perform­
anceance ofof thethe organization?organization? ThereThere isis somesome evidenceevidence thatthat supportsupport forfor adoptionadoption ofof 
ITIT amongamong CBOsCBOs isis quitequite strong.strong. OfOf 189189 organizationsorganizations surveyedsurveyed inin Ohio,Ohio, GISGIS 
andand thethe InternetInternet werewere thethe twotwo mostmost oftenoften softwaresoftware typestypes desired.desired. WhileWhile onlyonly 
fivefive CBOsCBOs inin thethe StoeckerStoecker && StuberStuber studystudy indicatedindicated theythey currentlycurrently usedused GIS,GIS, 
andand onlyonly threethree indicatedindicated on-lineon-line service,service, approximatelyapproximately 6060 indicatedindicated theythey 
wantedwanted toto useuse GISGIS forfor theirtheir organization'sorganization's taskstasks andand nearlynearly 5050 indicatedindicated theythey 
desireddesired accessaccess toto thethe InternetInternet (Stoecker(Stoecker && Stuber,Stuber, 1997).1997). TheseThese figuresfigures demon­demon­
stratestrate aa significantsignificant levellevel ofof perceivedperceived relativerelative advantageadvantage amongamong thesethese organiza­organiza­
tionstions forfor utilizationutilization ofof ITs.ITs. StoeckerStoecker && StuberStuber alsoalso foundfound thatthat 3535 organizationsorganizations 
hadhad includedincluded fundsfunds forfor computercomputer technicaltechnical assistanceassistance inin theirtheir annualannual budgets.budgets. 
HalfHalf thethe organizationsorganizations withwith operatingoperating budgetsbudgets exceedingexceeding $100000$100000 wantedwanted toto 
acquireacquire thethe hardwarehardware necessarynecessary toto gogo on-line,on-line, andand werewere budgetingbudgeting asas bestbest theythey 
couldcould forfor thethe technicaltechnical assistanceassistance onon whatwhat hardwarehardware andand softwaresoftware wouldwould bestbest 
suitsuit theirtheir needsneeds andand thethe trainingtraining theythey wouldwould needneed toto useuse it.it. TheThe highhigh financialfinancial 
andand timetime costscosts ofof acquisitionacquisition andand implementationimplementation ofof ITsITs appearedappeared toto outweighoutweigh 
asas yetyet aa largelylargely unknownunknown benefitbenefit forfor manymany CBOsCBOs withwith smallsmall staffstaff andand operat­operat­
inging budgetsbudgets underunder $100$100 000.000. 

TheThe lacklack ofof planningplanning for,for, andand managementmanagement of,of, thethe adoptionadoption processprocess byby thethe 
organizationorganization isis oneone ofof thethe mostmost frequentlyfrequently citedcited obstaclesobstacles (Croswell,(Croswell, 1991).1991). TheThe 
needneed forfor carefullycarefully planningplanning thethe innovationinnovation adoptionadoption processprocess isis supportedsupported byby 
lessonslessons fromfrom thethe USUS TIIAPTIIAP programme.programme. OrganizationsOrganizations consideringconsidering creatingcreating 
communitycommunity informationinformation networksnetworks areare urgedurged toto carefullycarefully planplan projectsprojects withwith 
CBOsCBOs theythey seekseek toto serveserve toto meetmeet thethe needsneeds ofof endend users,users, recognizingrecognizing thatthat thethe 
individualsindividuals usingusing thethe technologytechnology andand thethe peoplepeople theythey serveserve oftenoften havehave limitedlimited 
experienceexperience (NTIA,(NTIA, 1997b).1997b). CBOsCBOs involvedinvolved inin thesethese projectsprojects wouldwould requirerequire 
similarsimilar planningplanning inin orderorder toto taketake fullfull advantageadvantage ofof servicesservices offeredoffered byby com­com­
munitymunity networks.networks. 

AA secondsecond setset ofof organizationalorganizational prerequisitesprerequisites focusesfocuses onon organizationalorganizational 
capacitycapacity toto managemanage information.information. ThisThis capacitycapacity isis aa productproduct ofof thethe organiza­organiza­
tion'stion's cultureculture asas itit influencesinfluences thethe routinizationroutinization ofof thethe innovationinnovation intointo organiza­organiza­
tionaltional function.function. ThroughThrough thesethese routines,routines, oldold staffstaff areare retrainedretrained andand newnew staffstaff 
areare acculturated.acculturated. AnAn organizationorganization needsneeds toto provideprovide opportunitiesopportunities forfor staffstaff toto 
developdevelop skillsskills requiredrequired toto adoptadopt andand implementimplement anan innovationinnovation (Croswell,(Croswell, 1991;1991; 
GodschalkGodschalk && McMahon,McMahon, 1992;1992; Budic,Budic, 1994).1994). ForFor example,example, effectiveeffective useuse ofof 
GISGIS isis predicatedpredicated onon datadata managementmanagement capacitycapacity thatthat includesincludes staffstaff masterymastery 
ofof hardware,hardware, softwaresoftware andand databasedatabase managementmanagement elementselements (including(including useuse ofof 
spreadsheetsspreadsheets oror otherother databasedatabase managementmanagement software)software) andand practicepractice integratingintegrating 
datadata inin aa varietyvariety ofof formatsformats andand fromfrom aa varietyvariety ofof sourcessources (Department(Department 
ofof thethe Environment,Environment, 1987;1987; Campbell,Campbell, 1993;1993; Budic,Budic, 1994).1994). In-houseIn-house databasedatabase 
developmentdevelopment resourcesresources andand capabilitiescapabilities areare keykey becausebecause ofof thethe myriadmyriad databasedatabase 
taskstasks associatedassociated withwith supportsupport ofof GISGIS (Lang,(Lang, 1990;1990; Gallagher,Gallagher, 1992;1992; Campbell,Campbell, 
1993).1993). InIn oneone studystudy ofof planningplanning agencies,agencies, presencepresence ofof aa GISGIS specialistspecialist onon staffstaff 
ensuredensured moremore effectiveeffective useuse ofof GISGIS (Budic,(Budic, 1994).1994). KnowingKnowing howhow toto useuse datadata 
onceonce assembledassembled toto createcreate usefuluseful andand meaningfulmeaningful informationinformation isis keykey forfor effectiveeffective 
useuse ofof thethe technologytechnology (Budic,(Budic, 1994;1994; SawickiSawicki && Craig,Craig, 1996).1996). 



A FRAMEWORK FOR ADOPTION OF INFORMATION TECHNOLOGIES
458458 

SkillSkill developmentdevelopment amongamong CBOCBO staffstaff isis critical,critical, andand posesposes particularparticular challenges.challenges. 
InIn aa communitycommunity environmentalenvironmental leadershipleadership projectproject implementedimplemented inin thisthis pastpast yearyear 
inin ClevelandCleveland wewe trainedtrained 1818 staff,staff, boardboard membersmembers andand residentresident volunteersvolunteers fromfrom 
CBOsCBOs inin environmentalenvironmental problem-solving,problem-solving, includingincluding useuse ofof thethe Internet.Internet. WeWe 
foundfound aa substantialsubstantial needneed forfor trainingtraining onon thethe computer.computer. ParticipantParticipant skillsskills rangedranged 
fromfrom twotwo peoplepeople whowho alreadyalready usedused thethe InternetInternet onon aa regularregular basisbasis atat homehome oror 
workwork toto severalseveral participantsparticipants whowho hadhad nevernever usedused aa Windows-environmentWindows-environment 
computercomputer oror aa mouse.mouse. ManyMany participantsparticipants werewere anxiousanxious aboutabout usingusing aa computercomputer 
whenwhen beginningbeginning thethe InternetInternet portionportion ofof thethe training.training. OurOur experienceexperience mirrorsmirrors thatthat 
reportedreported byby projectsprojects throughoutthroughout thethe USUS inin thethe TIIAPTIIAP programme.programme. WorkingWorking withwith 
CBOCBO staffstaff toto implementimplement aa communitycommunity ITIT networknetwork andand accessaccess centres,centres, projectproject 
managersmanagers notednoted thethe needneed forfor anan emphasisemphasis onon trainingtraining programmes.programmes. TheyThey foundfound 
theythey couldcould notnot assumeassume CBOCBO staffstaff andand residentsresidents hadhad familiarityfamiliarity withwith computers.computers. 
TheThe rapidrapid turnoverturnover ofof staffstaff inin participatingparticipating agenciesagencies andand thethe frequentfrequent changeschanges inin 
technologytechnology necessitatednecessitated thatthat trainingtraining bebe integratedintegrated onon aa continualcontinual basisbasis inin theirtheir 
projectsprojects (NTIA,(NTIA, 1997c).1997c). 

TrainingTraining isis eveneven moremore criticalcritical forfor CBOsCBOs seekingseeking toto adoptadopt GIS.GIS. BuildingBuilding 
proficiencyproficiency inin GISGIS isis veryvery muchmuch likelike learninglearning aa newnew language.language. ItIt requiresrequires 
significantsignificant investmentinvestment ofof timetime toto learnlearn thethe softwaresoftware andand toto buildbuild GISGIS databases,databases, 
andand alsoalso requiresrequires practicepractice onon aa regularregular basis.basis. ResearchResearch suggestssuggests thatthat thethe presencepresence 
ofof aa GIS-specializedGIS-specialized staffstaff personperson withwith thethe timetime forfor improvingimproving skillsskills andand develop­develop­
inging databasesdatabases hashas beenbeen aa keykey featurefeature ofof successfulsuccessful useuse ofof GISGIS inin municipalmunicipal andand 
countycounty planningplanning agenciesagencies (Budie,(Budie, 1994).1994). InIn ourour workwork withwith aa smallsmall communitycommunity 
developmentdevelopment corporation,corporation, aa staffstaff personperson inin thethe CBOCBO hadhad beenbeen trainedtrained inin 
MAPINFO™MAPINFO™ throughthrough fundsfunds providedprovided byby aa grant.grant. TheThe staffstaff personperson waswas aa com­com­
munitymunity projectproject managermanager whosewhose activitiesactivities werewere splitsplit amongamong GISGIS andand otherother 
responsibilities.responsibilities. ItIt isis unlikelyunlikely thatthat whenwhen aa CBOCBO staffstaff personperson isis trained,trained, hishis oror herher 
timetime willwill bebe devoteddevoted exclusivelyexclusively toto GIS.GIS. ShortlyShortly afterafter ourour projectproject began,began, thethe 
GIS-trainedGIS-trained personperson assumedassumed thethe positionposition ofof interiminterim directordirector ofof thethe organizationorganization 
andand hadhad littlelittle timetime forfor practice.practice. PersonnelPersonnel changeschanges inin non-profitnon-profit CBOsCBOs areare 
frequent,frequent, raisingraising thethe possibilitypossibility thatthat thethe GIS-trainedGIS-trained personperson maymay changechange respon­respon­
sibilities.sibilities. 

WorkingWorking withwith CBOsCBOs inin sevenseven USUS cities,cities, SawickiSawicki && CraigCraig (1996)(1996) describedescribe howhow 
peoplepeople whowho werewere trainedtrained inin GISGIS whilewhile atat thethe CBOCBO leftleft forfor better-payingbetter-paying jobsjobs theythey 
couldcould acquireacquire withwith theirtheir newnew skills.skills. ThisThis situationsituation isis aa seriousserious detrimentdetriment toto 
sustainedsustained useuse andand improvementimprovement ofof GISGIS capacitycapacity inin CBOs.CBOs. InIn ourour communitycommunity 
workwork withwith anotheranother CBO,CBO, aa youngyoung professionalprofessional hire,hire, alreadyalready trainedtrained inin GIS,GIS, waswas 
keykey toto considerationconsideration ofof adoptionadoption ofof GISGIS byby thethe organization.organization. ThatThat personperson actedacted 
asas anan internalinternal catalystcatalyst andand motivatedmotivated thethe organizationorganization towardtoward purchasepurchase andand useuse 
ofof GISGIS andand additionaladditional trainingtraining forfor himself.himself. ThisThis staffstaff personperson isis 'entry-level''entry-level' atat thethe 
CBO,CBO, andand willwill mostmost likelylikely movemove onon inin aa fewfew years,years, perhapsperhaps takingtaking thethe organiza­organiza­
tion'stion's GISGIS capabilitiescapabilities withwith him.him. 

BasedBased onon ourour workwork inin thethe community,community, thethe typicallytypically smallsmall staffstaff sizesize inin CBOsCBOs 
doesdoes tendtend toto fosterfoster sharedshared knowledgeknowledge systemssystems forfor performanceperformance ofof manymany ofof thethe 
functionsfunctions ofof thethe organization,organization, mitigatingmitigating thisthis situationsituation somewhat.somewhat. TheThe questionquestion 
isis whetherwhether GIS,GIS, becausebecause ofof itsits labour-intensivelabour-intensive naturenature bothboth inin trainingtraining andand use,use, 
isis qualitativelyqualitatively differentdifferent andand cannotcannot asas readilyreadily bebe adoptedadopted asas partpart ofof aa sharedshared 
knowledgeknowledge system.system. 

OurOur experienceexperience withwith GISGIS andand thethe internetinternet mirrorsmirrors othersothers regardingregarding internetinternet 
training,training, recentlyrecently describeddescribed inin aa reviewreview ofof TIIAPTIIAP projects,projects, inin whichwhich participantparticipant 
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providersproviders commentedcommented thatthat thethe 'boss''boss' ofof thethe organizationorganization hashas toto bebe willingwilling toto 
commitcommit staffstaff toto dodo training,training, thatthat withoutwithout continuingcontinuing organizationalorganizational develop­develop­

(NTIA,ment,ment, adoptionadoption ofof thethe technologytechnology 'won't'won't work'work' (NTIA, 1997b).1997b). InIn thethe studystudy inin 
Ohio,Ohio, onlyonly 3737 ofof 189189 CBOsCBOs includedincluded fundsfunds forfor computercomputer training,training, howeverhowever 
(Stoecker(Stoecker && Stuber,Stuber, 1997)1997).. 

In-houseIn-house databasedatabase developmentdevelopment capacitycapacity isis aa keykey prerequisiteprerequisite conditioncondition forfor 
effectiveeffective useuse ofof bothboth thethe internetinternet andand GIS,GIS, andand willwill likelylikely bebe metmet withwith difficultydifficulty 
byby smallersmaller CBOs.CBOs. ThisThis capacitycapacity restsrests notnot onlyonly onon aa setset ofof GISGIS andand internetinternet skills,skills, 
butbut moremore fundamentallyfundamentally onon thethe organization'sorganization's overalloverall capacitycapacity toto managemanage 

effectively.informationinformation effectively. AsAs moremore environmentalenvironmental informationinformation isis putput on-lineon-line byby thethe 
USUS federalfederal governmentgovernment andand mademade moremore useruser friendlyfriendly byby environmentalenvironmental andand 
communitycommunity developmentdevelopment advocacyadvocacy organizations,organizations, datadata availableavailable forfor databasedatabase 

improve. SkillsSkills developeddeveloped forfor non-environmentalnon-environmental databasedatabasedevelopmentdevelopment willwill improve. 

generationgeneration cancan thenthen bebe utilized.utilized. RegardingRegarding existingexisting useuse ofof computerscomputers forfor data­data­


encouraging.bases,bases, thethe evidenceevidence wewe havehave isis somewhatsomewhat encouraging. InIn StoeckerStoecker && Stuber'sStuber's 
(1997)(1997) study,study, 6565 ofof 189189 CBOsCBOs indicatedindicated theythey currentlycurrently useuse databasedatabase andand spread­spread­
sheetsheet software.software. 

AnotherAnother keykey componentcomponent ofof informationinformation managementmanagement isis thethe capacitycapacity toto recog­recog­
nizenize thethe significancesignificance ofof datadata andand informationinformation onceonce obtained.obtained. SawickiSawicki && CraigCraig 
(I996)(1996) reportreport thatthat thethe lacklack ofof technicaltechnical sophisticationsophistication amongamong communitycommunity groupsgroups 
waswas aa keykey challengechallenge facedfaced byby informationinformation providersproviders workingworking withwith CBOsCBOs acrossacross 

US.thethe US. CBOCBO staffstaff seekingseeking assistanceassistance inin obtainingobtaining datadata oftenoften diddid notnot knowknow howhow 
toto readread thethe data,data, couldcould notnot identifyidentify itsits meaningmeaning onceonce analysed,analysed, neededneeded helphelp 

infor­puttingputting datadata intointo itsits broaderbroader context,context, andand neededneeded toto learnlearn howhow toto useuse infor­
mationmation andand analysisanalysis toto affectaffect policypolicy oror itsits administration.administration. BasedBased onon ourour com­com­
munitymunity experiences,experiences, wewe suspectsuspect thatthat thisthis problemproblem wouldwould bebe veryvery challengingchallenging forfor 
CBOsCBOs obtainingobtaining scientificscientific datadata onon environmentalenvironmental conditions.conditions. CBOsCBOs needneed infor­infor­
mationmation onon environmentalenvironmental problemsproblems suchsuch asas airair pollutionpollution fromfrom facilitiesfacilities inin closeclose 
proximityproximity toto residence,residence, contaminatedcontaminated landland whichwhich stymiesstymies redevelopment,redevelopment, thethe 
affectaffect ofof deteriorateddeteriorated housinghousing stockstock onon paediatricpaediatric bloodblood leadlead levelslevels andand respirat­respirat­
oryory problems,problems, andand thethe lacklack ofof greengreen spacespace andand greenery,greenery, allall ofof whichwhich threatenthreaten thethe 
physicalphysical andand psychologicalpsychological well-beingwell-being ofof neighbourhoodneighbourhood residents.residents. Understand­Understand­
inging thesethese relationshipsrelationships requiresrequires significantsignificant familiarityfamiliarity withwith scientificscientific evidenceevidence.. 

WeWe havehave delivereddelivered aa varietyvariety ofof environmentalenvironmental datadata andand informationinformation toto aa CBOCBO 
overover years.thethe lastlast twotwo years. TheThe organizationorganization hashas usedused materialsmaterials inin itsits outreachoutreach 

residents.programmesprogrammes toto residents. WeWe havehave alsoalso workedworked withwith blockblock clubsclubs onon specificspecific 
facilityfacility dischargedischarge problemsproblems inin theirtheir neighbourhoods.neighbourhoods. InIn oneone meeting,meeting, residentsresidents 
expressedexpressed greatgreat irritationirritation asas theythey realizedrealized thethe highhigh amountsamounts andand characteristicscharacteristics 

neighbourhood . werewere overwhelmed,overwhelmed,ofof pollutantspollutants dischargeddischarged intointo theirtheir neighbourhood. TheyThey 
andand thethe datadata diddid notnot showshow themthem aa coursecourse ofof action.action. WhichWhich chemicalschemicals werewere moremore 
threateningthreatening toto thethe neighbourhood?neighbourhood? WhichWhich chemicalschemicals posedposed aa higherhigher risk?risk? Stu­Stu­
dentsdents workedworked withwith themthem toto developdevelop aa systemrankingranking system forfor thethe dischargingdischarging 
facilitiesfacilities basedbased onon thethe volumevolume ofof dischargesdischarges andand thethe healthhealth risksrisks associatedassociated withwith 
thethe dischargeddischarged chemicals.chemicals. TheThe rankingranking systemsystem helpedhelped prioritizeprioritize whichwhich facilitiesfacilities 
theythey shouldshould bringbring forwardforward toto theirtheir councilman,councilman, whowho hadhad offeredoffered toto helphelp them.them. 

PersonalPersonal PrerequisitesPrerequisites 

TheThe skillsskills andand attitudesattitudes ofof individualindividual membersmembers ofof anan organizationorganization provideprovide thethe 
inno­foundationfoundation forfor organizationalorganizational prerequisitesprerequisites thatthat supportsupport adoptionadoption ofof anan iooo­



A FRAMEWORK FOR ADOPTION OF INFORMATION TECHNOLOGIES

460460 

vation.vation. PreviousPrevious developmentdevelopment ofof thethe computercomputer skillsskills neededneeded toto learnlearn GISGIS 
(Nedovic-Budie(Nedovic-Budie && Godschalk,Godschalk, 1996)1996) supportsupport aa successfulsuccessful adoption,adoption, asas dodo thethe 
attitudesattitudes ofof individualsindividuals inin thethe organization.organization. AA positivepositive staffstaff attitudeattitude towardtoward 
computerscomputers inin generalgeneral willwill supportsupport adoption.adoption. IfIf aa staffstaff personperson perceivesperceives knowledgeknowledge 
ofof ITIT asas aa relativerelative advantageadvantage withinwithin thethe organization'sorganization's rewardreward system,system, hehe oror sheshe 
willwill pursuepursue itsits adoptionadoption (ibid.).(ibid.). 

EffectiveEffective adoptionadoption ofof thethe internetinternet andand GISGIS inin anan organizationorganization isis basedbased onon transfertransfer 
ofof knowledgeknowledge amongamong membersmembers ofof thethe organization.organization. IndividualIndividual communicationcommunication 
behavioursbehaviours cancan supportsupport adoptionadoption toto thethe extentextent thatthat staffstaff membersmembers areare willingwilling toto 
shareshare theirtheir existingexisting oror growinggrowing knowledgeknowledge ofof howhow toto useuse thethe internetinternet andand toto applyapply 
GISGIS softwaresoftware toto organizationalorganizational functionsfunctions (ibid.).(ibid.). 

CompatibilityCompatibility ofof thethe innovationinnovation withwith previousprevious experiencesexperiences amongamong organizationorganization 
staffstaff willwill supportsupport adoptionadoption ofof anan innovationinnovation (Zaltman(Zaltman etet al.,al., 1973;1973; Kellogg,Kellogg, 1998).1998). 
ThisThis prerequisiteprerequisite waswas criticalcritical inin twotwo ofof ourour communitycommunity projects,projects, althoughalthough withwith 
oppositeopposite outcomes.outcomes. InIn oneone case,case, thethe staffstaff membermember withwith previousprevious computercomputer trainingtraining 
duringduring graduategraduate studiesstudies pushedpushed forfor adoptionadoption ofof GISGIS andand thethe internetinternet inin thethe office.office. 
InIn contrast,contrast, inin anotheranother communitycommunity project,project, thethe CBOCBO staffstaff member'smember's discomfortdiscomfort 
withwith thethe internetinternet inin thethe environmentalenvironmental leadershipleadership trainingtraining seemedseemed toto coolcool hishis 
effortsefforts toto securesecure on-lineon-line capabilitiescapabilities forfor hishis organization.organization. 

InIn thethe experienceexperience ofof locallocal governments,governments, expertiseexpertise inin aa substantivesubstantive fieldfield waswas aa 
criticalcritical supportsupport toto GISGIS adoptionadoption (Godschalk(Godschalk && McMahon,McMahon, 1992;1992; InnesInnes && Simpson,Simpson, 
1993;1993; Budie,Budie, 1994).1994). GISGIS waswas moremore effectiveeffective whenwhen staffstaff hadhad anan understandingunderstanding ofof 
howhow GISGIS couldcould bebe usedused inin conjunctionconjunction withwith substantivesubstantive knowledge,knowledge, includingincluding 
knowledgeknowledge ofof thethe sciencescience ofof environmentalenvironmental problemsproblems andand thethe regulatoryregulatory systemsystem 
(Innes(Innes && Simpson,Simpson, 1993;1993; GodschalkGodschalk && McMahon,McMahon, 1992).1992). ExpertiseExpertise inin thethe problemproblem 
areaarea alsoalso supportedsupported adoptionadoption ofof GISGIS becausebecause staffstaff hadhad anan existingexisting knowledgeknowledge ofof 
datadata sourcessources (Innes(Innes && Simpson,Simpson, 1993;1993; NCGIA,NCGIA, 1996).1996). 

ForFor CBOsCBOs seekingseeking toto addressaddress environmentalenvironmental problems,problems, priorprior scientificscientific oror 
technicaltechnical knowledgeknowledge aboutabout thethe problemproblem toto bebe addressedaddressed isis criticalcritical toto supportsupport thethe 
useuse ofof aa newnew technology.technology. ItIt isis likelylikely thatthat first-handfirst-hand knowledgeknowledge ofof environmentalenvironmental 
issuesissues andand thethe regulatoryregulatory systemsystem wouldwould bebe relativelyrelatively lessless wellwell developeddeveloped amongamong 
CBOCBO members,members, givengiven theirtheir traditionaltraditional focusfocus onon housing,housing, economiceconomic developmentdevelopment 
andand socialsocial serviceservice programmes.programmes. EnvironmentalEnvironmental andand healthhealth issuesissues arcarc oftenoften highlyhighly 
technicaltechnical andand scientificscientific inin nature,nature, bestbest understoodunderstood byby staffstaff withwith priorprior experienceexperience 
oror formalformal education,education, whichwhich CBOCBO staffstaff areare likelylikely toto need.need. KnowledgeKnowledge ofof datadata 
sourcessources isis aa criticalcritical challengechallenge toto anyany organizationorganization usingusing thethe internetinternet andand GIS,GIS, butbut 
ofof particularparticular concernconcern forfor useuse ofof GISGIS byby CBOsCBOs addressingaddressing environmentalenvironmental problemsproblems 
oror creatingcreating aa comprehensivecomprehensive picturepicture ofof environmentalenvironmental conditionsconditions inin theirtheir neigh­neigh­
bourhoods.bourhoods. AsAs notednoted above,above, environmentalenvironmental datadata areare collectedcollected andand storedstored byby aa 
widewide rangerange ofof entitiesentities atat federal,federal, slaleslale andand locallocal levels.levels. WhenWhen developingdeveloping anan 
environmentalenvironmental resourceresource guideguide forfor aa CBOCBO inin aa ClevelandCleveland neighbourhood,neighbourhood, wewe 
contactedcontacted severalseveral differentdifferent agencies,agencies, officesoffices andand searchedsearched manymany websiteswebsites beforebefore 
wewe identifiedidentified fromfrom wherewhere datadata useableuseable byby thethe neighbourhoodneighbourhood werewere available.available. TheThe 
highhigh datadata inputinput demandsdemands toto useuse GISGIS toto itsits fullfull potentialpotential requirerequire staffstaff knowledgeknowledge 
ofof thethe variousvarious sourcessources ofof data,data, whichwhich inin turnturn isis basedbased onon aa goodgood knowledgeknowledge ofof 
whichwhich agenciesagencies areare responsibleresponsible forfor whatwhat informationinformation throughthrough theirtheir regulatoryregulatory 
function.function. 

RecommendedRecommended KeyKey TransactionsTransactions forfor CBOsCBOs andand OtherOther OrganizationsOrganizations 

WhatWhat cancan CBOsCBOs andand otherother organizationsorganizations seekingseeking effectiveeffective adoptionadoption ofof ITIT dodo toto 
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overcomeovercome obstaclesobstacles describeddescribed inin thisthis paper?paper? WhatWhat transactionstransactions oror changeschanges dodo wewe 
recommend?recommend? OurOur firstfirst recommendationrecommendation toto CBOsCBOs andand organizationsorganizations providingproviding 
technicaltechnical assistanceassistance toto themthem isis toto carefullycarefully assessassess thethe presentpresent statusstatus ofof thethe 
prerequisitesprerequisites describeddescribed aboveabove inin thethe CBOCBO organization.organization. SuchSuch assessmentassessment willwill 
provideprovide aa clearerclearer picturepicture ofof thethe resourcesresources andand transactionstransactions neededneeded toto supportsupport 
adoption.adoption. TheThe efforteffort shouldshould increaseincrease thethe likelihoodlikelihood ofof successsuccess inin adoptingadopting 
informationinformation technologies.technologies. WhileWhile thethe internetinternet maymay provideprovide increasedincreased accessaccess toto 
environmentalenvironmental informationinformation withwith relativelyrelatively lessless costcost andand investmentinvestment ofof staff,staff, thethe 
adoptionadoption ofof GISGIS requiresrequires suchsuch aa largelarge investmentinvestment ofof staffstaff timetime andand financialfinancial 
resources,resources, wewe recommendrecommend thatthat CBOsCBOs proceedproceed withwith cautioncaution.. 

TechnologicalTechnological PrerequisitesPrerequisites 

ToTo addressaddress expectedexpected problemsproblems withwith resourcesresources forfor hardwarehardware andand softwaresoftware acqui­acqui­
sitionsition andand upgrades,upgrades, andand barringbarring substantialsubstantial increasesincreases inin federalfederal moniesmonies avail­avail­
ableable forfor hardwarehardware purchases,purchases, wewe suggestsuggest CBOsCBOs seekseek outout donationsdonations ofof computerscomputers 
fromfrom locallocal corporationscorporations andand governmentgovernment agencies.agencies. OftenOften thisthis hardwarehardware cancan bebe 
upgradedupgraded toto bebe adequateadequate forfor internetinternet accessaccess andand GISGIS software.software. ForFor example,example, 
severalseveral federalfederal agenciesagencies havehave programmesprogrammes toto donatedonate 'obsolete''obsolete' computerscomputers fromfrom 

organizations.facilitiesfacilities toto communitycommunity organizations . OurOur hopehope isis thatthat federalfederal andand statestate fundingfunding 
forfor expandingexpanding informationinformation technologytechnology hardwarehardware andand softwaresoftware toto urbanurban organi­organi­
zationszations andand neighbourhoodsneighbourhoods continues.continues. CBOsCBOs andand theirtheir supportingsupporting organiza­organiza­
tionstions maymay findfind lobbyinglobbying effortsefforts atat thethe local,local, statestate andand federalfederal levelslevels toto increaseincrease 

level these strategy.thethe level ofof fundingfunding forfor these purposespurposes anan effectiveeffective strategy. 
Adequate retrieval electronicAdequatc datadata retricval viavia electronic meansmeans requiresrequires aa modem.modem. CBOsCBOs cancan 

seekseek donationsdonations ofof equipmentequipment andand shouldshould seekseek outout assistanceassistance inin selectingselecting hard­hard­
wareware andand software.software. OftenOften locallocal computercomputer useruser groupsgroups oror universitiesuniversities cancan offeroffer 
guidanceguidance atat nono cost.cost. OtherOther intermediaryintermediary organizationsorganizations cancan offeroffer theirtheir assistanceassistance 
byby contractingcontracting toto provideprovide accessaccess toto aa serverserver CBOs.forfor CBOs. OneOne intermediaryintermediary toto 
communitycommunity developmentdevelopment organizationsorganizations inin ClevelandCleveland hashas recentlyrecently donedone so,so, 
offeringoffering itsits membermember CBOsCBOs accessaccess toto anan internetinternet providerprovider forfor aboutabout $11$11 aa 
month.month. 

AvailabilityAvailability ofof datadata relevantrelevant andand easilyeasily manipulablemanipulable toto thethe neighbourhoodneighbourhood 
scalescale wouldwould supportsupport adoptionadoption ofof thethe internetinternet andand GISGIS toto addressaddress neighbourhoodneighbourhood 
environmentalenvironmental concernsconcerns andand cancan bebe improvedimproved byby severalseveral transactionstransactions carriedcarried outout 
byby informationinformation providers,providers, intermediaryintermediary organizationsorganizations andand CBOs.CBOs. InitiativesInitiatives byby 

federalUSUS federal andand statestate agencyagency environmentalenvironmental informationinformation providersproviders suchsuch asas thethe 
USEPA'sUSEPA's Community-basedCommunity-based EnvironmentalEnvironmental ProtectionProtection (CBEP)(CBEP) initiativeinitiative requirerequire 
aa conceptualconceptual reconfigurationreconfiguration ofof thethe territoryterritory thatthat isis thethe objectobject ofof planningplanning andand 
managementmanagement effortsefforts (USEPA,(USEPA, 1997).1997). SuchSuch reconfigurationreconfiguration bodesbodes wellwell forfor CBOsCBOs ifif 
databasedatabase accessaccess formatsformats areare reconfiguredreconfigured asas well,well, andand workwork inin thisthis areaarea isis nownow 

(Coder,beginningbeginning (Coder, 1997).1997). 
aca­TheThe recentrecent reorientationreorientation toto neighbourhood-basedneighbourhood-based studiesstudies amongamong somesome aca­

demicdemic researchers,researchers, coupledcoupled withwith increasingincreasing developmentdevelopment ofof intermediaryintermediary organi­organi­
zationszations workingworking toto supportsupport CBOCBO efforts,efforts, isis promisingpromising asas well.well. AsAs devolutiondevolution ofof 

forfor urbanurban serviceservice delivery newnew coalitionscoalitions areare arisingauthorityauthority d elivery continues,continues, ariSing 
betweenbetween communitycommunity organizations,organizations, intermediariesintermediaries andand universitiesuniversities workingworking toto 

strategiesdesigndesign comprehensivecomprehensive strategies forfor urbanurban improvement.improvement. TheseThese coalitionscoalitions needneed 
toto understandunderstand thethe needsneeds ofof specificspecific neighbourhoodsneighbourhoods whenwhen developingdeveloping theirtheir 
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programmesprogrammes (Rabrenovic(Rabrenovic && Pattavina,Pattavina, 1997)1997) andand needneed neighbourhood-specificneighbourhood-specific 
indicatorsindicators toto measuremeasure progress.progress. AsAs aa result,result, thethe demanddemand forfor neighbourhood­neighbourhood­
levellevel databasesdatabases isis growing.growing. 

Finally,Finally, CBOsCBOs themselvesthemselves willwill likelylikely needneed toto developdevelop datadata collectioncollection skills,skills, asas 
theirtheir datadata needsneeds maymay wellwell bebe metmet throughthrough aa combinationcombination ofof InternetInternet access,access, 
traditionaltraditional collectioncollection methodsmethods andand neighbourhood-basedneighbourhood-based studies.studies. CBOsCBOs cur­cur­
rentlyrently withwith InternetInternet accessaccess cancan beginbegin withwith community-basedcommunity-based networks.networks. AA re­re­
viewview ofof thethe InternetInternet revealsreveals thatthat locallocal governmentsgovernments andand non-profitnon-profit organizationsorganizations 
inin severalseveral citiescities havehave developeddeveloped comprehensivecomprehensive websiteswebsites thatthat featurefeature infor­infor­
mationmation aboutabout thethe community,community, includingincluding organizationsorganizations andand datadata onon environmen­environmen­
taltal qualityquality andand healthhealth concerns.concerns. HundredsHundreds ofof community-basedcommunity-based networksnetworks andand 
freenetsfreenets existexist inin thethe us.us. ManyMany ofof thesethese provideprovide accessaccess toto informationinformation onon aa seriesseries 
ofof topics,topics, includingincluding environment,environment, aboutabout thethe community.12community.12 CBOsCBOs willwill likelylikely findfind 
examplesexamples ofof howhow communitycommunity organizationsorganizations usedused existingexisting datadata forfor environmen­environmen­
taltal problemproblem solving.solving. 

DespiteDespite thethe importantimportant developmentsdevelopments inin InternetInternet informationinformation access,access, mostmost 
informationinformation aboutabout territoryterritory atat thethe neighbourhoodneighbourhood levellevel isis stillstill availableavailable throughthrough 
moremore traditionaltraditional means,means, includingincluding telephonetelephone callscalls andand visitsvisits toto agencyagency offices.offices. 
DevelopmentDevelopment ofof informationinformation forfor specificspecific neighbourhoodsneighbourhoods onon aa comprehensivecomprehensive 
scopescope (collecting(collecting datadata onon airair qualityquality oror paediatricpaediatric bloodblood leadlead levels,levels, forfor example)example) 
willwill likelylikely onlyonly resultresult fromfrom effortsefforts originatingoriginating atat thethe citycity oror countycounty level.level. ForFor 
example,example, CuyahogaCuyahoga CountyCounty (the(the greatergreater ClevelandCleveland area)area) isis creatingcreating aa parcelparcel 
basebase mapmap forfor thethe entireentire countycounty which,which, whenwhen complete,complete, willwill provideprovide aa usefuluseful tooltool 
forfor CBOsCBOs ifif theythey obtainobtain andand beginbegin toto useuse GIS.GIS. CBOsCBOs joiningjoining togethertogether toto requestrequest 
thisthis serviceservice fromfrom thethe countycounty levellevel isis aa viableviable strategystrategy toto helphelp ensureensure thatthat countycounty 
andand statestate datadata resourcesresources willwill bebe spentspent onon informationinformation andand servicesservices ofof useuse toto 
CBOs.CBOs. AsAs aa secondsecond strategystrategy toto addressaddress datadata access,access, CBOsCBOs shouldshould identifyidentify thethe 
informationinformation officerofficer atat eacheach local,local, statestate andand federalfederal agencyagency thatthat providesprovides environ­environ­
mental,mental, environmentalenvironmental healthhealth oror qualityquality ofof lifelife information.information. AA callcall toto thatthat personperson 
cancan savesave dozensdozens ofof callscalls toto thethe wrongwrong technicaltechnical staffstaff oror hourshours spentspent onon 
unfocusedunfocused searchessearches ofof thethe Internet.Internet. 

CBOsCBOs willwill alsoalso needneed toto investinvest theirtheir resourcesresources inin developingdeveloping datadata setssets specificspecific 
toto theirtheir neighbourhoods,neighbourhoods, andand cancan collectcollect andand useuse primaryprimary environmental,environmental, healthhealth 
andand planningplanning datadata whenwhen givengiven appropriateappropriate trainingtraining andand assistanceassistance (Heiman,(Heiman, 
1997).1997). AA partnershippartnership withwith aa locallocal universityuniversity oror highhigh schoolschool couldcould provideprovide 
studentsstudents andand facultyfaculty withwith expertiseexpertise toto guideguide CBOsCBOs throughthrough datadata needsneeds 
identificationidentification andand collection.collection. 

OrganizationalOrganizational andand PersonalPersonal PrerequisitesPrerequisites 

BasedBased onon ourour reviewreview ofof thethe prerequisiteprerequisite conditions,conditions, wewe concludeconclude thatthat effectiveeffective 
adoptionadoption ofof informationinformation technologiestechnologies includingincluding GISGIS andand thethe InternetInternet inin urbanurban 
neighbourhoodsneighbourhoods dependsdepends uponupon communitycommunity participationparticipation inin thethe developmentdevelopment 
ofof anan informationinformation managementmanagement systemsystem withinwithin whichwhich thesethese technologiestechnologies areare 
used.used. Otherwise,Otherwise, thethe benefitsbenefits toto bebe gainedgained fromfrom adoptionadoption ofof newnew informationinformation 
technologies,technologies, includingincluding GIS,GIS, willwill notnot bebe realizedrealized byby urbanurban residentsresidents andand theirtheir 
organizations.organizations. InformationInformation managementmanagement includesincludes settingsetting priorities,priorities, identifyingidentifying 
informationinformation needsneeds toto addressaddress thesethese priorities,priorities, buildingbuilding capacitycapacity toto understandunderstand 
andand useuse sometimessometimes highlyhighly scientificscientific andand technicaltechnical data,data, processingprocessing thatthat datadata intointo 
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informationinformation thatthat isis meaningful,meaningful, andand communicatingcommunicating thatthat informationinformation effec­effec­
tivelytively toto improveimprove participationparticipation andand decisiondecision makingmaking (Kweit(Kweit && Kweit,Kweit, 1987;1987; 
Kellogg,Kellogg, 1998).1998). GoodGood informationinformation managementmanagement capabilitiescapabilities areare preciselyprecisely thosethose 
thatthat areare requiredrequired forfor effectiveeffective useuse ofof GISGIS andand thethe InternetInternet byby community-basedcommunity-based 
organizationsorganizations soso theythey cancan access,access, understandunderstand andand useuse informationinformation asas partpart ofof 
theirtheir ongoingongoing communitycommunity developmentdevelopment andand environmentalenvironmental protectionprotection efforts.efforts. 

HowHow willwill thisthis transformationtransformation occur?occur? WhatWhat transactionstransactions areare needed?needed? HereHere aa 
strongstrong rolerole forfor locallocal environmentalenvironmental organizations,organizations, environmentalenvironmental managementmanagement 
agencies,agencies, locallocal universitiesuniversities andand otherother intermediaryintermediary organizationsorganizations inin thethe com­com­
munitymunity isis required.required. LeadershipLeadership trainingtraining cancan bebe aa firstfirst stepstep towardtoward buildingbuilding 
awarenessawareness amongamong CBOCBO directorsdirectors thatthat theirtheir environmentalenvironmental andand qualityquality ofof lifelife 
problem-solvingproblem-solving cancan bebe improvedimproved throughthrough thethe useuse ofof thethe InternetInternet and/orand/or GISGIS 
andand cancan helphelp CBOsCBOs toto identifyidentify thethe waysways ITIT cancan bebe usedused toto achieveachieve organiza­organiza­
tionaltional objectives.objectives. CBOsCBOs needneed toto buildbuild partnershipspartnerships withwith intermediaryintermediary organiza­organiza­
tionstions andand locallocal universitiesuniversities toto facilitatefacilitate theirtheir ownown capacitycapacity toto managemanage 
information,information, butbut universitiesuniversities andand intermediariesintermediaries shouldshould taketake aa strongstrong leader­leader­
shipship rolerole inin seekingseeking outout CBOs.CBOs. 

OneOne currentcurrent exampleexample ofof aa community-universitycommunity-university partnershippartnership isis thethe Sustain­Sustain­
ableable ClevelandCleveland PartnershipPartnership (SCP).(SCP). TheThe partnerspartners includeinclude aa mixmix ofof local,local, statestate 
andand federalfederal environmentalenvironmental andand publicpublic healthhealth agencies,agencies, thethe countycounty planningplanning 
commission,commission, severalseveral environmentalenvironmental organizations,organizations, aa communitycommunity developmentdevelopment 
intermediary,intermediary, severalseveral community-basedcommunity-based organizationsorganizations andand thisthis authorauthor repre­repre­
sentingsenting thethe University.University. TheThe partnershippartnership developeddeveloped andand delivereddelivered aa seriesseries ofof 
workshopsworkshops forfor CBOCBO staffstaff inin fourfour ClevelandCleveland neighbourhoods.neighbourhoods. TheThe workshopsworkshops 
tooktook participantsparticipants throughthrough aa processprocess ofof goal-setting,goal-setting, problem-solvingproblem-solving strategiesstrategies 
andand informationinformation managementmanagement trainingtraining concerningconcerning environmentalenvironmental problemsproblems 
identifiedidentified asas prioritiespriorities byby neighbourhoodneighbourhood participants.participants. TheThe workshopsworkshops con­con­
cludedcluded withwith InternetInternet trainingtraining andand aa reviewreview ofof thethe mappingmapping capabilitiescapabilities ofof 
somesome ofof thethe bestbest websiteswebsites forfor federalfederal environmentalenvironmental agencyagency data.data. TheThe SCPSCP 
reasonedreasoned thatthat inin orderorder toto useuse thethe InternetInternet effectively,effectively, CBOCBO staffstaff neededneeded aa 
foundationfoundation ofof trainingtraining inin environmentalenvironmental problems,problems, riskrisk assessmentassessment asas thethe basisbasis 
ofof policy,policy, thethe locuslocus ofof informationinformation asas aa resultresult ofof agencyagency regulatoryregulatory responsibil­responsibil­
ities,ities, andand informationinformation retrievalretrieval methodsmethods asas aa preparationpreparation forfor carryingcarrying outout 
searchessearches onon thethe Internet.Internet. TheThe partnershippartnership alsoalso developeddeveloped anan Internet-basedInternet-based 
environmentalenvironmental healthhealth guideguide designeddesigned forfor CBOsCBOs andand neighbourhoodneighbourhood residents.residents.1313 

TrainingTraining inin GISGIS andand thethe InternetInternet needsneeds toto bebe ongoingongoing accordingaccording toto ourour 
reviewreview ofof TIIAPTIIAP programmesprogrammes andand ourour experiences.experiences. OfOf particularparticular concernconcern isis thethe 
frequencyfrequency ofof staffstaff changeschanges thatthat occuroccur inin CBOs.CBOs. ThisThis situationsituation makesmakes thethe rou­rou­
tinetine availabilityavailability ofof trainingtraining forfor CBOsCBOs aa keykey transactiontransaction forfor adoptionadoption ofof thesethese 
technologies.technologies. IntermediaryIntermediary organizationsorganizations inin thethe communitycommunity thatthat currentlycurrently pro­pro­
videvide technicaltechnical assistanceassistance toto CBOsCBOs appearappear toto havehave potential.potential. FrequentFrequent CBOCBO staffstaff 
turnoverturnover requiresrequires thatthat moremore thanthan oneone personperson inin thethe organizationorganization bebe trainedtrained toto 
facilitatefacilitate knowledgeknowledge exchangeexchange andand sustainabilitysustainability ofof use.use. ItIt mightmight bebe thatthat inter­inter­
mediarymediary organizationsorganizations areare thethe appropriateappropriate locuslocus forfor intensiveintensive trainingtraining inin GIS.GIS. 
TheyThey couldcould traintrain CBOCBO staffstaff andand actact asas technicaltechnical supportsupport whenwhen CBOCBO staffstaff havehave 
questionsquestions aboutabout thethe useuse ofof GISGIS software.software. ItIt isis criticalcritical thatthat CBOsCBOs andand theirtheir 
traditionaltraditional technicaltechnical assistanceassistance organizationsorganizations buildbuild thethe capacitycapacity ofof organiza­organiza­
tions,tions, notnot justjust individualindividual staffstaff members,members, toto managemanage informationinformation soso thatthat itit cancan 
bebe usedused forfor GISGIS andand otherother purposes.purposes. 

LocalLocal universitiesuniversities havehave aa particularlyparticularly strongstrong potentialpotential andand responsibilityresponsibility toto 
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assistassist communitycommunity organizations.organizations. UniversitiesUniversities generallygenerally possesspossess hardwarehardware andand 
networksnetworks wellwell beyondbeyond CBOCBO capacities,capacities, andand universitiesuniversities couldcould offeroffer technicaltechnical 
assistanceassistance andand trainingtraining inin thethe useuse ofof InternetInternet andand GISGIS technologiestechnologies toto CBOsCBOs andand 
intermediaryintermediary organizations.organizations. AnyAny university-sponsoreduniversity-sponsored workwork withwith CBOsCBOs mustmust 
focusfocus asas muchmuch asas possiblepossible onon enhancedenhanced CBOCBO capacity.capacity. OurOur projectsprojects inin ClevelandCleveland 
neighbourhoodsneighbourhoods alwaysalways deliverdeliver notnot onlyonly environmentalenvironmental data,data, butbut aa resourceresource guideguide 
focusedfocused onon thethe environmentalenvironmental problemproblem wewe havehave addressedaddressed withwith thethe CBO.CBO. WeWe 
includeinclude aa summarysummary ofof existingexisting law,law, thethe regulatoryregulatory agencyagency responsibleresponsible forfor 
administration,administration, thethe specificspecific sourcesource ofof thethe datadata gatheredgathered and,and, wheneverwhenever possible,possible, 
aa specificspecific contactcontact personperson atat thethe agencyagency forfor thethe CBOCBO staffstaff toto callcall ifif theythey havehave 
additionaladditional informationinformation needsneeds inin thethe future.future. 

SummarySummary andand ResearchResearch RecommendationsRecommendations 

ThisThis paperpaper hashas presentedpresented aa frameworkframework thatthat identifiesidentifies thethe prerequisitesprerequisites forfor 
adoptionadoption ofof ITITIGISIGIS byby community-basedcommunity-based organizationsorganizations andand aa setset ofof recommendedrecommended 
transactionstransactions thatthat wouldwould ameliorateameliorate somesome ofof thethe obstaclesobstacles toto satisfysatisfy prerequisiteprerequisite 
conditions.conditions. ThisThis frameworkframework cancan bebe usedused byby CBOsCBOs toto assessassess thethe feasibilityfeasibility thatthat theythey 
cancan successfullysuccessfully adoptadopt informationinformation technologies.technologies. GivenGiven thethe widewide varietyvariety inin thethe 
size,size, capabilitiescapabilities andand resourcesresources ofof community-basedcommunity-based organizations,organizations, wewe wouldwould 
expectexpect toto seesee anan equallyequally widewide varietyvariety ofof experiencesexperiences amongamong organizationsorganizations seekingseeking 
toto useuse ITIT inin theirtheir planningplanning andand programmeprogramme deliverydelivery activities.activities. FutureFuture researchresearch 
shouldshould assessassess thethe relevancerelevance ofof specificspecific prerequisiteprerequisite conditionsconditions forfor specificspecific typestypes 
ofof organizations.organizations. WeWe areare nownow completingcompleting aa studystudy ofof community-basedcommunity-based organiza­organiza­
tionstions inin OhioOhio basedbased onon thethe frameworkframework presentedpresented herein.herein. WeWe wouldwould recommendrecommend 
moremore state-widestate-wide oror eveneven aa nationalnational studystudy ofof thethe useuse ofof ITIT byby CBOs.CBOs. TheseThese studiesstudies 
couldcould analyseanalyse additionaladditional variablesvariables thatthat mightmight affectaffect adoptionadoption ofof IT,IT, suchsuch asas thethe 
impactimpact ofof statestate oror federalfederal programmes.programmes. AA studystudy ofof organizationsorganizations thatthat useuse 
TIIAP-sponsoredTIIAP-sponsored andand otherother communitycommunity networksnetworks wouldwould bebe usefuluseful asas well.well. 
AdditionalAdditional studiesstudies shouldshould alsoalso identifyidentify thethe conditionsconditions andand transactionstransactions thatthat 
sustainsustain thethe useuse ofof ITIT afterafter itit isis initiallyinitially adoptedadopted byby anan organization.organization. 

AA secondsecond areaarea ofof researchresearch thatthat wouldwould bebe usefuluseful toto scholarsscholars andand practitionerspractitioners 
alikealike isis thethe rolerole thatthat intermediaryintermediary organizationsorganizations whichwhich traditionallytraditionally offeroffer technicaltechnical 
assistanceassistance toto CBOsCBOs (organization(organization operations,operations, financing,financing, communitycommunity organizing,organizing, 
etc.)etc.) mightmight havehave inin supportingsupporting adoptionadoption ofof IT.IT. FurtherFurther studystudy isis neededneeded toto identifyidentify 
thesethese organizationsorganizations andand assessassess theirtheir capacitycapacity toto provideprovide technicaltechnical assistanceassistance 
concerningconcerning environmentalenvironmental problemsproblems andand useuse ofof computers,computers, includingincluding trainingtraining forfor 
useuse ofof thethe InternetInternet andand GIS.GIS. StudyStudy isis alsoalso neededneeded toto identifyidentify whichwhich technicaltechnical 
assistanceassistance deliverydelivery mechanismsmechanisms wouldwould bebe ofof mostmost benefit.benefit. WeWe havehave begunbegun suchsuch 
aa studystudy inin OhioOhio but,but, again,again, otherother state-widestate-wide oror aa nationalnational levellevel studystudy wouldwould allowallow 
usus toto comparecompare acrossacross aa broaderbroader geographygeography andand typetype ofof community-basedcommunity-based andand 
intermediaryintermediary organizations.organizations. BasedBased onon ourour experiences,experiences, wewe suggestsuggest thatthat anyany 
technicaltechnical trainingtraining regardingregarding thethe useuse ofof ITIT forfor environmentalenvironmental planningplanning andand 
managementmanagement byby community-basedcommunity-based organizationsorganizations mustmust includeinclude developmentdevelopment ofof aa 
cadrecadre ofof practitionerspractitioners whowho havehave substantivesubstantive knowledgeknowledge aboutabout environmentalenvironmental 
problemsproblems asas wellwell asas knowledgeknowledge ofof datadata availability,availability, skillsskills forfor usingusing datadata andand skillsskills 
inin thethe useuse ofof thethe artefact.artefact. 
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NotesNotes 

1.1. 	 TheThe AdministrativeAdministrative ProceduresProcedures ActAct ofof 19461946 firstfirst standardizedstandardized requirementsrequirements forfor publicpublic hearingshearings 
priorprior toto administrativeadministrative rule-makingrule-making (Ethridge,(Ethridge, 1989).1989). 

2.2. 	 USEPAUSEPA RegionalRegional 55 webpagewebpage onon urbanurban sprawlsprawl isis availableavailable at:at: http:www.epa.gov/region5/http:www.epa.gov/region5/ 
sprawl!;sprawl!; thethe EMEMPACTPACT webpagewebpage onon airair qualityquality inin NortheastNortheast OhioOhio isis availableavailable at:at: http://http:// 
www.epa.gov.realtime.facts.fohio.htm;www.epa.gov.realtime.facts.fohio.htm; andand USEPAUSEPA SurfSurf YourYour WatershedWatershed isis availableavailable at:at: 
http://www.epa.!gov/surf/).http://www.epa.!gov/surf/). 

3.3. 	TheThe meanmean sizesize ofof ClevelandCleveland CBOsCBOs isis 4.44.4 fullfull timetime staffstaff (Center(Center forfor NeighborhoodNeighborhood Development,Development, 
1997);1997); inin Ohio,Ohio, onlyonly 1/21/2 thethe CBOsCBOs hadhad moremore thanthan 22 fullfull timetime staffstaff membersmembers inin 19961996 (Stoecker(Stoecker && 
Stuber,Stuber, 1997).1997). 

4.4. 	 DescriptionsDescriptions ofof TIIAPTIIAP projectsprojects areare availableavailable atat thethe followingfollowing URL:URL: http://www.ntia.doc.gov/http://www.ntia.doc.gov/ 
otiahome/tiiap/resources/netpeopl17.htm.otiahome/tiiap/resources/netpeopl17.htm. 

5.5. 	 TheThe authorauthor acknowledgesacknowledges thethe substantialsubstantial useuse ofof Nedovic-BudicNedovic-Budic && Godschalk'sGodschalk's frameworkframework (1996)(1996) 
toto thethe developmentdevelopment ofof thethe personalpersonal prerequisitesprerequisites sectionsection ofof thisthis paper.paper. 

6.6. 	TheThe studystudy surveyedsurveyed communitycommunity andand neighbourhood-basedneighbourhood-based organizationsorganizations inin thethe MetropolitanMetropolitan 
StatisticalStatistical AreasAreas ofof Akron,Akron, Cincinnati,Cincinnati, Cleveland,Cleveland, Columbus,Columbus, Dayton,Dayton, ToledoToledo andand Youngstown.Youngstown. 
TheThe studystudy waswas aa jointjoint efforteffort ofof thethe UrbanUrban UniversityUniversity andand NeighbourhoodNeighbourhood NetworkNetwork (UUNN),(UUNN), andand 
co-ordinatedco-ordinated byby thethe UniversityUniversity ofof Toledo.Toledo. 

7.7. 	ThisThis authorauthor waswas givengiven accessaccess toto thethe datadata frequenciesfrequencies forfor organizationsorganizations inin ClevelandCleveland surveyedsurveyed inin 
StoeckerStoecker && Stuber'sStuber's study.study. II gratefullygratefully acknowledgeacknowledge theirtheir contributioncontribution toto thisthis currentcurrent project.project. 

8.8. 	 ClassificationClassification asas 'adequate''adequate' (for(for IBMIBM compatibles)compatibles) entailsentails WindowsWindows 3.03.0 oror higher,higher, aa 486486 processorprocessor 
oror better,better, 88 MBMB oror higherhigher RAM,RAM, 6666 MHzMHz oror betterbetter processorprocessor speed,speed, aa hardhard drivedrive capacitycapacity ofof 
800800 MBMB oror betterbetter andand aa modemmodem speedspeed ofof 14.414.4 oror faster.faster. TheseThese areare thethe mostmost basicbasic features,features, andand willwill 
causecause somesome delaydelay inin transmissiontransmission overover thethe InternetInternet andand inin thethe functionfunction ofof aa GISGIS program.program. 

9.9. 	CBOCBO staffstaff andand boardboard membermember participantsparticipants inin aa recentrecent communitycommunity workshopworkshop desireddesired informationinformation 
(in(in descendingdescending order)order) onon thesethese environmental,environmental, environmentalenvironmental healthhealth andand qualityquality ofof lifelife issuesissues 
theythey perceiveperceive asas problemsproblems inin theirtheir neighbourhoods:neighbourhoods: brownfields;brownfields; cancercancer rates;rates; hazardoushazardous waste;waste; 
drinkingdrinking waterwater safety;safety; litter/trash;litter/trash; airair andand waterwater pollution;pollution; paediatricpaediatric leadlead poisoningpoisoning andand 
asthma;asthma; recycling;recycling; reproductivereproductive disorders;disorders; pesticides;pesticides; energy;energy; openopen space;space; indoorindoor airair pollution;pollution; 
traffictraffic andand noise;noise; safetysafety ofof LakeLake ErieErie fishfish forfor consumption;consumption; andand publicpublic transittransit availability.availability. 

10.10. 	Currently,Currently, mostmost ofof thesethese datadata areare onlyonly availableavailable byby searchingsearching throughthrough aa recordrecord bookbook atat 
Cleveland'sCleveland's citycity hall;hall; paediatricpaediatric leadlead bloodblood levelslevels havehave beenbeen assembledassembled byby censuscensus tracktrack andand areare 
availableavailable fromfrom aa locallocal environmentalenvironmental organizationorganization participatingparticipating inin thethe City'sCity's leadlead abatementabatement 
programme.programme. 

11.11. 	TheThe ToxicToxic ReleaseRelease InventoryInventory isis aa databasedatabase ofof facilitiesfacilities inin thethe USUS thatthat dischargedischarge oneone oror moremore ofof 
600600 toxictoxic chemicalschemicals designateddesignated underunder SARA.SARA. DataData areare facilityfacility self-reportedself-reported onon anan annualannual basisbasis toto 
thethe USEPA.USEPA. 

Lilli<12.12. 	 ForFor example,example, NeighbourhoodNeighbourhood Lil* inin ClevelandCleveland providesprovides informationinformation aboutabout Cleveland'sCleveland's neigh­neigh­
bourhoodsbourhoods andand citycity servicesservices throughthrough aa systemsystem ofof Internet-capableInternet-capable computerscomputers locatedlocated atat 1515 publicpublic 
librarieslibraries andand communitycommunity centres.centres. InformationInformation providedprovided throughthrough linkslinks includesincludes transportation,transportation, 
propertyproperty assessmentsassessments andand ownership,ownership, censuscensus data,data, aa directorydirectory ofof community-basedcommunity-based organizationsorganizations 

http://little.nhlink.net/nhlink/).andand environmentalenvironmental qualityquality topicstopics (URL:(URL: http://Iittle.nhlink.net/nhlink/). LibertynetLibertynet inin Philadel­Philadel­
phiaphia containscontains aa webpagewebpage calledcalled NeighbourhoodsNeighbourhoods On-LineOn-Line thatthat includesincludes directdirect linkslinks toto aa rangerange ofof 
topicstopics aboutabout environmentalenvironmental qualityquality andand Philadelphia'sPhiladelphia's neighbourhoods,neighbourhoods, andand thethe servicesservices pro­pro­
videdvided byby local,local, statestate andand federalfederal agenciesagencies (URL:(URL: hltp://libertynet.org/community/phila/htlp://libertynet.org/community/phila/ 
natl.html).natl.html). TheThe RenewRenew AmericaAmerica websitewebsite hashas aa varietyvariety ofof linkslinks toto environmentalenvironmental issuesissues andand 
problem-solvingproblem-solving strategiesstrategies thatthat cancan bebe usedused atat thethe neighbourhoodneighbourhood levellevel asas wellwell (URL:(URL: http://http:// 
www.crest.org/sustainable/renew_america/).www.crest.org/sustainable/renew_america/). TheThe ChicagolandChicagoland EnvironmentalEnvironmental NetworkNetwork pro­pro­
videsvides environmentalenvironmental informationinformation andand linkslinks toto overover 200200 membermember community-basedcommunity-based organizationsorganizations 
workingworking onon environmentalenvironmental issues,issues, andand isis availableavailable at:at: http://cs-www.uchicago.edu/pub/http://cs-www.uchicago.edu/pub/ 

ccia.htm!).discussions/discussions/ cpsrcpsr // cciaccia // ccia.htm]). 

http://cs-www.uchicago.edu/pub
www.crest.org/sustainable/renew_america
http://Iittle.nhlink.net/nhlink
http://little.nhlink.net/nhlink
http:http://www.ntia.doc.gov
http://www.epa.!gov/surf
www.epa.gov.realtime.facts.fohio.htm
http:www.epa.gov/region5
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13.13. TheThe SustainableSustainable ClevelandCleveland EnvironmentalEnvironmental HealthHealth ActionAction GuideGuide isis availableavailable at:at: http://http:// 
www.nhlink.net/enviro1scpIwww.nh1ink.net/enviro/scp/ .. 
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Appendix:Appendix: StudyStudy DataData SourcesSources andand MeaningMeaning ofof ResultsResults toto aa WiderWider AudienceAudience 

InIn developingdeveloping thethe frameworkframework presentedpresented inin thisthis paper,paper, aa mixed-methodmixed-method researchresearch designdesign (Gaber(Gaber && 
Gaber,Gaber, 1997),1997), includingincluding resultsresults fromfrom communitycommunity practice,practice, twotwo surveyssurveys andand personalpersonal interviews,interviews, waswas 
usedused toto moremore effectivelyeffectively exploreexplore ourour topic.topic. TheThe authorauthor hashas beenbeen engagedengaged inin environmentalenvironmental 
information-orientedinformation-oriented service,service, practicepractice andand classclass projectsprojects inin anan urbanurban neighbourhoodneighbourhood forfor thethe lastlast threethree 
years.years. TheThe activitiesactivities havehave beenbeen inin partnershippartnership withwith aa community-basedcommunity-based organizationorganization seekingseeking toto useuse 
thethe InternetInternet andand GISGIS inin itsits environmentalenvironmental problemproblem solvingsolving andand havehave resultedresulted inin anan assessmentassessment ofof 
neighbourhoodneighbourhood environmentalenvironmental conditions,conditions, developmentdevelopment ofof aa neighbourhoodneighbourhood environmentalenvironmental historyhistory 

profile,andand baselinebaseline environmentalenvironmental profile, andand anan environmentalenvironmental resourceresource guideguide forfor useuse byby neighbourhoodneighbourhood 
Developmentorganizationsorganizations andand residents.residents. Development ofof thesethese resourcesresources waswas accomplishedaccomplished byby usingusing thethe InternetInternet 

forfor datadata collectioncollection andand usingusing GISGIS forfor creatingcreating thethe environmentalenvironmental profileprofile ofof neighbourhoodneighbourhood environ­environ­
mentalmental conditons.conditons. 

TheThe authorauthor isis currentlycurrently workingworking inin thethe SustainableSustainable ClevelandCleveland PartnershipPartnership projectproject withwith severalseveral 
CBOs,CBOs, locallocal environmentalenvironmental organizationsorganizations andand environmentalenvironmental managementmanagement agenciesagencies toto traintrain CBOCBO 
staff,staff, boardboard membersmembers andand residentresident volunteersvolunteers inin environmentalenvironmental problemproblem solvingsolving inin fourfour lowlow incomeincome 
neighbourhoodsneighbourhoods inin Cleveland.Cleveland. TheThe projectproject isis alsoalso developingdeveloping community-orientedcommunity-oriented environmentalenvironmental 

http://www.nhlink net/envirolscp/).educationeducation materialsmaterials forfor thethe InternetInternet (available:(available: http://www.nhlink..net/enviro/scp/). CommunityCommunity 
participantsparticipants inin thatthat programmeprogramme werewere surveyedsurveyed aboutabout theirtheir needsneeds forfor environmentalenvironmental informationinformation andand 
theirtheir useuse ofof thethe Internet.Internet. 

TheThe authorauthor alsoalso reviewedreviewed rawraw datadata fromfrom aa 19961996 surveysurvey ofof 189189 community-basedcommunity-based organizationsorganizations inin 
Ohio,Ohio, includingincluding 4444 inin Cleveland,Cleveland, thatthat askedasked CBOsCBOs aboutabout theirtheir useuse ofof computers,computers, includingincluding GISGIS andand 
thethe Internet.Internet. 

Next,Next, thethe Ohio-basedOhio-based datadata waswas supplementedsupplemented withwith USUS nationalnational informationinformation thatthat isis available.available. TheThe 
authorauthor reviewedreviewed thethe InternetInternet webweb pagespages ofof environmentalenvironmental agencyagency andand non-governmentalnon-governmental organiza­organiza­
tionstions toto ascertainascertain toto whatwhat extentextent environmentalenvironmental informationinformation isis availableavailable on-lineon-line andand reviewedreviewed 
community-basedcommunity-based informationinformation networksnetworks toto ascertainascertain toto whatwhat extentextent theythey includeinclude environmentalenvironmental oror 
environmentalenvironmental healthhealth informationinformation relevantrelevant toto urbanurban neighbourhoods.neighbourhoods. 

Finally,Finally, thethe authorauthor alsoalso questionedquestioned twotwo publicpublic informationinformation staffstaff members,members, oneone atat USEPAUSEPA andand oneone 
atat OhioOhio EPA,EPA, aboutabout theirtheir expectationsexpectations andand plansplans forfor useuse ofof thethe InternetInternet andand mappingmapping toolstools asas publicpublic 
participationparticipation andand informationinformation deliverydelivery mechanisms.mechanisms. TableTable AlAl summarizessummarizes thesethese techniquestechniques andand thethe 

them.informationinformation gainedgained fromfrom them. 
BasedBased onon thesethese activities,activities, thethe authorauthor believesbelieves thethe experiencesexperiences inin ClevelandCleveland andand OhioOhio areare relevantrelevant 

locations.toto thethe experiencesexperiences ofof CBOsCBOs inin otherother locations. TheThe emphasisemphasis ofof USUS federalfederal programmesprogrammes indicatesindicates aa 
needneed forfor expandingexpanding accessaccess toto ITIT inin urbanurban AmericanAmerican neighbourhoods.neighbourhoods. WhileWhile descriptionsdescriptions ofof com­com­
munitymunity networksnetworks areare relativelyrelatively abundantabundant onon thethe Internet,Internet, II foundfound nono comprehensivecomprehensive studystudy ofof howhow 
CBOs-whichCBOs-which areare oftenoften thethe targetedtargeted useruser technologies.groupsgroups forfor projects-wereprojects-were adoptingadopting ITIT technologies. 
ColleaguesColleagues inin Ohio'sOhio's UrbanUrban UniversityUniversity NeighbourhoodNeighbourhood NetworkNetwork concurconcur withwilh thethe absenceabsence DfDf aa 
comprehensivecomprehensive study.study. AA searchsearch ofof thethe academicacademic literatureliterature regardingregarding thethe InternetInternet andand GISGIS useuse byby 
communitycommunity organizationsorganizations turnedturned upup fewfew results,results, andand thesethese describeddescribed specificspecific projectsprojects andand applica­applica­
tions.tions. TheThe project-focusedproject-focused accountsaccounts describeddescribed thethe rolerole ofof universitiesuniversities andand otherother intermediaryintermediary 

http://www.nhlink.net/enviro/scp
http://www.nhlink
www.sustainable.doe.gov/articles/ecosys/index.htm
www.sustainable.doe.gov/articles/ecosys/index.html
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TableTable At.At. SummarySummary ofof datadata sourcessources forfor projectproject 

DataData 

sourceDataData source 
EnvironmentalEnvironmental 

informationinformation needsneeds 
RelevanceRelevance ofof 
internetinternet datadata 

CBOCBO 
computercomputer useuse 

DataData providerprovider 
expectationsexpectations 

CommunityCommunity serviceservice 
SCPSCP participantparticipant surveysurvey 
CBOCBO surveysurvey 
InternetInternet reviewreview 
AgencyAgency staffstaff 
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organizationsorganizations thatthat seekseek toto assistassist CBOsCBOs inin variousvarious usesuses ofof informationinformation technologies,technologies, butbut diddid notnot 
evaluate itself.evaluate CBOCBO adoptionadoption itself. 

II foundfound evidenceevidence toto suggestsuggest thatthat experienceexperience inin OhioOhio isis similarsimilar toto thatthat inin thethe restrest ofof thethe USUS basedbased 
federally-fundedonon aa reviewreview ofof thethe USUS federally-fund ed TIIAPTIIAP projects.projects. Likewise,Likewise, becausebecause ofof itsits worldworld leadershipleadership inin 

developmentdevelopment andand useuse ofof IT,IT, II wouldwould logicallylogically findfind itit unlikelyunlikely thatthat circumstancescircumstances inin thethe USUS wouldwould laglag 
developedsignificantlysignificantly behindbehind circumstancescircumstances inin EuropeEurope oror thethe restrest ofof thethe developed world.world. AnAn InternetInternet searchsearch 

Worldcatofof Worldcat usingusing keywordskeywords "community"community informationinformation technology"technology" resultedresulted inin 140140 records,records, 1818 ofof 
werewere relevantrelevant toto ourour purpose. reportswhichwhich 	 purpose. TheThe articles,articles, booksbooks andand reports foundfound therethere describeddescribed thethe 

technologies:followingfollowing aspectsaspects ofof informationinformation teclmologies: educationeducation (4);(4); communitycommunity networking/informationnetworking/information 
systemsystem (3);(3); cultureculture ofof thethe internetinternet (2);(2); specificspecific regionalregional oror continentcontinent focusedfocused (2);(2); standardsstandards (1);(1); urbanurban 

democratization/power/socialchangechange (1);(1); andand democratization/power/socia l aspectsaspects (4)(4).. TheThe sourcessources werewere publishedpublished inin thethe US,US, 
UK,UK, thethe NetherlandsNetherlands andand Australia;Australia; thethe casescases describeddescribed werewere fromfrom Africa,Africa, Australia,Australia, thethe EuropeanEuropean 
Community, 	 diverseCommunity, LatinLatin AmericaAmerica andand JapanJapan.. ItIt appearsappears thatthat geographicallygeographically diverse experiencesexperiences raiseraise issuesissues 
similar 	 experiences thissimilar toto thosethose 	inin thethe OhioOhio studiesstudies andand experiences describeddescribed inin this currentcurrent paperpaper regardingregarding useuse 

technologies. ThisThis paperpaper isis anan attemptattempt toto layoutlayout ththee conditionsconditions underunder whichwhichofof informationinformation technologies. 

community-basedcommunity-based organizationsorganizations wouldwould findfind adoptionadoption ofof ITIT supportedsupported andand facilitatedfacilitated not,not, atat thisthis 


to 	 comprehensivepoint,point, \0 offeroffer resultsresults fromfrom aa comprehensive assessmentassessment ofof thethe currentcurrent situationsituation inin thethe US,US, whichwhich toto 
accomplished .mymy knowledgeknowledge hashas notnot beenbeen accomplished. 
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