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knowledge and skills in environmental issues may not be yet fully developed,
community-based organizations can be the best locus from which to begin
environmental problem solving because they can more easily identify strategies
appropriate for a given community, as they have previously done in non-
environmental activities (Keating et al., 1996).

Community-based Organizations and Information Technologies

By information technology (IT) we mean the devices and systems designed to
transfer information through telephone, fibre optics lines or airwaves, the
computer hardware that receives and stores the information transferred, and the
computer software programs and data storage devices that facilitate such
transfer and allow the recipient to use and analyse data to create information for
a specific purpose. We focus in this paper on the Internet and Geographic
Information Systems (defined below).

The use of information technologies is given great potential for overcoming
impediments to information access (Naisbitt, 1994; Negroponte, 1995). However,
great uncertainty exists about whether these technologies can be adopted in
ways that empower traditionally disenfranchised citizens and their community-
based organizations (Ramasubramanian, 1995; NCGIA, 1996). An equally likely
scenario, based on past experiences with more traditional information resource
access, is that inequality in accessing information via the Internet and using
powerful software such as GIS will lead to increased social polarization (Castells,
1989). It appears that information technologies have only begun to counter that
tradition in a small way.

A search of both Internet-based literature and more traditional outlets for
scholarly research reveals dozens of articles on the need to bring IT to inner city,
urban, poor and low income neighbourhoods. The preponderance of these
articles and reports focus on community use of the Internet. Recent US federal
studies of the use of computers reveals significantly lower frequencies of
household computer possession and on-line access among central city residents
and among households whose income is less than $25 000. Among households
with both these characteristics, less than 10% have on-line service (National
Telecommunications and Information Administration (NTIA), 1997a).

The US federal Telecommunications and Information Infrastructure Assistance
Programme (TIIAP) projects have made funding available for development of
community information technology networks, reflecting the Federal Govern-
ment’s assessment that urban and poor communities were not receiving equal
access to the IT revolution (NTIA, 1997b, 1997¢c).* A recent study of community
IT networks describes their benefits for urban neighbourhoods, including in-
creased user participation in political activities, increased access to education
and enhanced community development (Avis, 1998). Despite federal pro-
grammes and the apparent success of some community networks, concerns
persist that low income central city residents are becoming an ‘information
underclass’ at the same time that the Federal Government is asking individuals
and communities to become more self-sufficient (NCGIA, 1996; Benton Foun-
dation, 1998).

GIS, or Geographic Information Systems, are computer software applications
that integrate one or more spatially-referenced databases with a computer-
generated map. Use of GIS in public-sector decision making has increased
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dramatically as thousands of cities, counties and states have adopted GIS in the
last 20 years to address a variety of urban issues (Levine & Landis, 1989; Harris
& Barry, 1993). Agencies adopting GIS expect, and in many cases have found,
that its use improves organizational efficiency (cost reduction, improved produc-
tivity, better customer service) and effectiveness (improved decision support,
better planning analysis) (Eason, 1988; Wiggins & French, 1991; Budi¢, 1994).

CBOs could use GIS for similar purposes, albeit for a smaller geographic
territory. To be effective in creating and sustaining environmentally healthy
neighbourhoods, CBOs need access to information about use of resources and
quality of life conditions (Andranovich & Lovrich, 1996; von Hagen & Kellogg,
1996). Mapping key community assets and environmental conditions can be an
important step toward empowering the community to participate more effec-
tively in decision making (Fischer, 1994; Bertrand & Mock, 1995). CBOs in urban
neighbourhoods provide information and assistance to residents, collaborate
with neighbourhood-based organizations and carry out revitalization pro-
grammes that change the built and natural environment. In the course of this
varied set of activities, they need information that could be inventoried, mapped
and analysed using GIS. CBOs would benefit from easily-accessed information
about: the location of vacant parcels that become dumping areas; leaking
underground storage tanks; storage of hazardous materials at neighbourhood
industrial facilities; hazardous waste transfer routes through the neighbourhood;
older housing at risk because of lead pipes and paint; lots appropriate for
community gardens and greenspaces; and discharges of pollutants into air and
surface water. These conditions affect neighbourhood residents at the micro-
scale, block by block, and parcel by parcel.

The need for mapping this smaller geography, particularly because of the
disconformity of planning boundaries with environmental agency data organiza-
tion, is where GIS offers its great potential for community-based organizations.
The technology offers the capability to reconfigure boundaries and reassemble
data attached to points or geometric areas to generate and analyse data for a
particular geographic territory (Wiggins & French, 1991). Such reconfiguration
could become easier if a greater variety and amount of environmental data were
available over the Internet. A recent essay suggests that community-based
organizations are best suited for structuring information access systems to meet
the needs of low income communities (Miller, 1994).

We asked then how relevant, appropriate and possible it is for CBOs to invest
the time and resources {o develop the skills needed to adopt the Internet and GIS
into their environmental problem solving activities? What obstacles would such
organizations face in adopting the Internet and GIS? What conditions are needed
to support adoption? What transactions could satisfy these conditions? These
questions guided our project.

Theoretical Framework: Adoption of Technological Innovation

Adoption of an innovation is generally a complex, iterative, and often messy
process where one or more of the following happens: the organization clarifies
the potential of the innovation for its purpose and operation; the use of
the technology is redefined by organization members to accommodate the
organization’s needs and structure more closely; the organization routinizes
the innovation’s use into the functional activities of the organization; and
the organization itself changes to accommodate the new technology (Rogers
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Table 2. Summary of prerequisite conditions, CBOs characteristics and recom-
mended transactions

Prerequisite conditions Status and relevance for CBOs Recommended transactions/strategies
TECHNICAL
Equipment e insufficient funding for latest o plan for and incorporate equipment
Selection/acquisition hardware and software needs into operational budget
Upgrades o grants for hardware/software/ e seek donations of ‘obsolete’ computers
Data retrieval/ preparation networks highly competitive from local corporations and government
¢ upgrades difficult (not covered agencies
in grants) e organize to increase federal and state

insufficient knowledge of hard- funding for CBO purchase and upgrades
ware requirements for IT among e form local CBO equipment exchange net-

new users work

¢ Jow incidence of modems for ¢ seek technical assistance from local uni-
on-line retrieval versities or computer user-groups

¢ slower modems make Internet o seek donated telephone lines from local
use inefficient providers

e data preparation software e intermediary organizations provide
(spreadsheets) in use at access to server for CBOs

moderate levels

Data o data needs wide in type and e create/access existing community
Availability geographic scope information networks
Standards e limited regulatory data avail- e get to know information officer at each
able on-line agency to shorten data source identi-
o most dala needed accessed in fication
hard copy (at agency office/via o form partnerships with local environ-
mail) telephone mental organizations for help in identify-
¢ data sources multiple and ing data sources
diffuse and out of traditional ¢ CBOs collect neighbourhood data with
scope of CBOs assistance from local university or high-
e data collected using multiple school students
units and standards ¢ data providers expand data collection
¢ much information about small and availability to address CBO-level
geographies not yet collected concerns
o CBOs indicate need for e environmenial and socio-economic data
* technical assistance to identify providers standardize neighbourhood-
data sources scale data
o parcel-level digitized base maps
key for GIS use; often difficult
to obtain
ORGANIZATIONAL
Culture o awareness of IT advantages for e leadership training programmes by state
Support from leaders environmental information and federal agencies targeting CBOs
Adequate plan/co-ordination limited e technical assistance for CBO
Perceived relative advantage o awareness of relative advantage  organizational development
for organization growing
e planning difficult with limited
knowledge of benefits and needs
Information management e very limited resources for staff o create total CBO information manage-
Staff skill development training ment system
Presence of GIS specialist o staff with GIS training soon o train CBO staff in problem-solving
In-house database capacity leave for betier pay stralegies and use of information
Meaning and significance of data e many CBOs already use e train more than one staff member in GIS

‘spreadsheets and Internet
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providers commented that the ‘boss’ of the organization has to be willing to
commit staff to do training, that without continuing organizational develop-
ment, adoption of the technology ‘won’t work’ (NTIA, 1997b). In the study in
Ohio, only 37 of 189 CBOs included funds for computer training, however
(Stoecker & Stuber, 1997).

In-house database development capacity is a key prerequisite condition for
effective use of both the internet and GIS, and will likely be met with difficulty
by smaller CBOs. This capacity rests not only on a set of GIS and internet skills,
but more fundamentally on the organization’s overall capacity to manage
information effectively. As more environmental information is put on-line by the
US federal government and made more user friendly by environmental and
community development advocacy organizations, data available for database
development will improve. Skills developed for non-environmental database
generation can then be utilized. Regarding existing use of computers for data-
bases, the evidence we have is somewhat encouraging. In Stoecker & Stuber’s
(1997) study, 65 of 189 CBOs indicated they currently use database and spread-
sheet software.

Another key component of information management is the capacity to recog-
nize the significance of data and information once obtained. Sawicki & Craig
(1996) report that the lack of technical sophistication among community groups
was a key challenge faced by information providers working with CBOs across
the US. CBO staff seeking assistance in obtaining data often did not know how
to read the data, could not identify its meaning once analysed, needed help
putting data into its broader context, and needed to learn how to use infor-
mation and analysis to affect policy or its administration. Based on our com-
munity experiences, we suspect that this problem would be very challenging for
CBOs obtaining scientific data on environmental conditions. CBOs need infor-
mation on environmental problems such as air pollution from facilities in close
proximity to residence, contaminated land which stymies redevelopment, the
affect of deteriorated housing stock on paediatric blood lead levels and respirat-
ory problems, and the lack of green space and greenery, all of which threaten the
physical and psychological well-being of neighbourhood residents. Understand-
ing these relationships requires significant familiarity with scientific evidence.

We have delivered a variety of environmental data and information to a CBO
over the last two years. The organization has used materials in its outreach
programmes to residents. We have also worked with block clubs on specific
facility discharge problems in their neighbourhoods. In one meeting, residents
expressed great irritation as they realized the high amounts and characteristics
of pollutants discharged into their neighbourhood. They were overwhelmed,
and the data did not show them a course of action. Which chemicals were more
threatening to the neighbourhood? Which chemicals posed a higher risk? Stu-
dents worked with them to develop a ranking system for the discharging
facilities based on the volume of discharges and the health risks associated with
the discharged chemicals. The ranking system helped prioritize which facilities
they should bring forward to their councilman, who had offered to help them.

Personal Prerequisites

The skills and attitudes of individual members of an organization provide the
foundation for organizational prerequisites that support adoption of an inno-
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overcome obstacles described in this paper? What transactions or changes do we
recommend? Our first recommendation to CBOs and organizations providing
technical assistance to them is to carefully assess the present status of the
prerequisites described above in the CBO organization. Such assessment will
provide a clearer picture of the resources and transactions needed to support
adoption. The effort should increase the likelihood of success in adopting
information technologies. While the internet may provide increased access to
environmental information with relatively less cost and investment of staff, the
adoption of GIS requires such a large investment of staff time and financial
resources, we recommend that CBOs proceed with caution.

Technological Prerequisites

To address expected problems with resources for hardware and software acqui-
sition and upgrades, and barring substantial increases in federal monies avail-
able for hardware purchases, we suggest CBOs seek out donations of computers
from local corporations and government agencies. Often this hardware can be
upgraded to be adequate for internet access and GIS software. For example,
several federal agencies have programmes to donate ‘obsolete’ computers from
facilities to community organizations. Our hope is that federal and state funding
for expanding information technology hardware and software to urban organi-
zations and neighbourhoods continues. CBOs and their supporting organiza-
tions may find lobbying efforts at the local, state and federal levels to increase
the level of funding for these purposes an effective strategy.

Adequate data retricval via electronic means requires a modem. CBOs can
seek donations of equipment and should seek out assistance in selecting hard-
ware and software. Often local computer user groups or universities can offer
guidance at no cost. Other intermediary organizations can offer their assistance
by contracting to provide access to a server for CBOs. One intermediary to
community development organizations in Cleveland has recently done so,
offering its member CBOs access to an internet provider for about $11 a
month.

Availability of data relevant and easily manipulable to the neighbourhood
scale would support adoption of the internet and GIS to address neighbourhood
environmental concerns and can be improved by several transactions carried out
by information providers, intermediary organizations and CBOs. Initiatives by
US federal and state agency environmental information providers such as the
USEPA’s Community-based Environmental Protection (CBEP) initiative require
a conceptual reconfiguration of the territory that is the object of planning and
management efforts (USEPA, 1997). Such reconfiguration bodes well for CBOs if
database access formats are reconfigured as well, and work in this area is now
beginning (Coder, 1997).

The recent reorientation to neighbourhood-based studies among some aca-
demic researchers, coupled with increasing development of intermediary organi-
zations working to support CBO efforts, is promising as well. As devolution of
authority for urban service delivery continues, new coalitions are arising
between community organizations, intermediaries and universities working to
design comprehensive strategies for urban improvement. These coalitions need
to understand the needs of specific neighbourhoods when developing their
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13. The Sustainable Cleveland Environmental Health Action Guide is available at: http:/
www.nhlink.net/enviro/scp/.
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Appendix: Study Data Sources and Meaning of Results to a Wider Audience

In developing the framework presented in this paper, a mixed-method research design (Gaber &
Gaber, 1997), including results from community practice, two surveys and personal interviews, was
used to more effectively explore our topic. The author has been engaged in environmental
information-oriented service, practice and class projects in an urban neighbourhood for the last three
years. The activities have been in partnership with a community-based organization seeking to use
the Internet and GIS in its environmental problem solving and have resulted in an assessment of
neighbourhood environmental conditions, development of a neighbourhood environmental history
and baseline environmental profile, and an environmental resource guide for use by neighbourhood
organizations and residents. Development of these resources was accomplished by using the Internet
for data collection and using GIS for creating the environmental profile of neighbourhood environ-
mental conditons.

The author is currently working in the Sustainable Cleveland Partnership project with several
CBOs, local environmental organizations and environmental management agencies to train CBO
staff, board members and resident volunteers in environmental problem solving in four low income
neighbourhoods in Cleveland. The project is also developing community-oriented environmental
education materials for the Internet (available: http://www.nhlink.net/enviro/scp/). Community
participants in that programme were surveyed about their needs for environmental information and
their use of the Internet.

The author also reviewed raw data from a 1996 survey of 189 community-based organizations in
Ohio, including 44 in Cleveland, that asked CBOs about their use of computers, including GIS and
the Internet.

Next, the Ohio-based data was supplemented with US national information that is available. The
author reviewed the Internet web pages of environmental agency and non-governmental organiza-
tions to ascertain to what extent environmental information is available on-line and reviewed
community-based information networks to ascertain to what extent they include environmental or
environmental health information relevant to urban neighbourhoods.

Finally, the author also questioned two public information staff members, one at USEPA and one
at Ohio EPA, about their expectations and plans for use of the Internet and mapping tools as public
participation and information delivery mechanisms. Table A1 summarizes these techniques and the
information gained from them.

Based on these activities, the author believes the experiences in Cleveland and Ohio are relevant
to the experiences of CBOs in other locations. The emphasis of US federal programmes indicates a
need for expanding access to IT in urban American neighbourhoods. While descriptions of com-
munity networks are relatively abundant on the Internet, I found no comprehensive study of how
CBOs—which are often the targeted user groups for projects—were adopting IT technologies.
Colleagues in Ohio’s Urban University Neighbourhood Nelwork concur with the absence of a
comprehensive study. A search of the academic literature regarding the Internet and GIS use by
community organizations turned up few results, and these described specific projects and applica-
tions. The project-focused accounts described the role of universities and other intermediary
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