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COMPLETION OF UCGISGRANT

This document isthe fina report for the project entitled, “Exploratory Studies of the
NSGIC/FGDC Framework Survey: Looking At The State Of The Nation.” It has been prepared
primarily for submisson to the Federal Geographic Data Committee (FGDC) and the
Universities Consortium for Geographic Information Sciences (UCGIS) by Rutgers, the State
Universty of New Jersey. The report signifies the forma completion of the project as granted
by the UCGIS. The project proposal (Submitted in June 1999) suggested four ddiverables:

?7? Mesting with FGDC Steff;

??  Presentaion of results,

??  Written findings submitted to arefereed journd; and

?7?  Written report of findings.

Although the meeting with the FGDC gaff was never made in Reston, but ahigh leve of
contact was maintained between the project participants and the FGDC gaff. Thisincludes not
only meetings a nationa conferences (including the UCGIS 2000 Annua Assembly) but dso
ggnificant email and phone interactions.

The second ddliverable was sttisfied by the presentation of a paper entitled, “Looking
Back and Looking Ahead: The State of Framework Data’ at the 2000 Annual Conference of the
Urban and Regiona Information Association (URISA). This presentation was aso accompanied
by apaper of the sametitle in the conference proceedings (Tulloch 2000).

The third ddiverable was that findings be developed into a manuscript and submitted to a
refereed journd. That was fulfilled in October 2000 with a manuscript submitted to the URISA
Journal. That manuscript, “ Exploring County-level Production of Framework Datac Andysis of
the National Framework Data Survey” (Tulloch and Fuld 2000), is available at the URISA web
Ste throughout the peer review process
(http://Mmwww.urisa.org/Journa/Under Review/articles under_review.htm). It isasoincluded as
Appendix A to thisreport.

Thefind ddiverable isthiswritten report. It includes information intended to guide
future andyss of the data by other interested parties, and describes both research activities and
research findings. However, the research findings presented herein are not anticipated to be the
final reporting of survey analysis. This reflects that the authors expect to continue exploring the
data and writing about the survey for additiona publications.




A NATIONAL FRAMEWORK SURVEY

NSDI and Framework:

In 1993, after more than two decades of attempts to coordinate or consolidate both
nationd and federd geospatid data efforts, anew concept emerged known as the Nationa
Spatid Data Infrastructure (NSDI). Shortly theregfter, the FGDC was created to champion this
vison and drive to make it aredity. The NSDI isintended to coordinate the production and
disssmination of surveying and mapping data across the United States. Today, as the nation
seems to be actively moving away from traditiona anaog cartographic products towards digital
mapping, the NSDI is recognized as an important way to serve the vast public with datafrom a
very wide variety of sources. Before the NSDI can come to fruition, there are severd important
issues that must be addressed to alow for straightforward guiddines for the searching,
trangportation, integration, and update of these data.

In order to achieve the god of asingle NSDI, the FGDC has identified the five areasin
which work needs to be advanced: clearinghouse, standards, metadata, partnerships, and
framework. While the FGDC is guiding the development of many of these demerts, it is
avoiding atraditiond top-down approach. Instead, a recent focus has been placed on
investigating a new organizationd dructure — a cheordic dliance. As of the writing of this
document, the GeoData Alliance has been formed to explore more crestive structures for
advancing the NSDI concept with updates posted at http://ww.fgdc.gov/GeoAll/index.htm.

History of the Framework Data Survey:

The Framework Data Survey was initiated in 1996 through a cooperdtive agreement
between Federa Geographic Data Committee (FGDC) and the National States Geographic
Information Council (NSGIC). The NSGIC isanationa organization of state GIS coordinators,
and gate government geo-spatia data producers and users. FGDC is acommittee of federal
organizations working with states, local governments, and private organizations to share
geographic data through the NSDI. Both organizations hold an interest in facilitating grester
data sharing and access.

A mgor emphasis of the Federal Geographic Data Committee, in attempting to assemble
the Nationd Spatid Data Infrastructure, has been the development of the concept of Framework.
“The framework forms the data backbone of the NSDI. It has three aspects; data, procedures and
technology for building and using the data, and ingtitutiond relationships and business practices
that support the environment. The framework is designed to facilitate production and use of
geographic data, to reduce operating cogts, and to improve service and decision making”
(Tulloch 2000).

To better understand the nature and status of Framework Data throughout the nation, the
FGDC awarded NSGIC a $200,000 grant to conduct a national survey. While the NSGIC
worked with FGDC to develop a core grant management team, it aso held severd large meetings
throughout the survey process to foster as open and inclusive process of survey construction as
possible.

These meetings included a prdiminary planning meeting held in Chicago, lllinoisin the
fal of 1996 where the gods of the survey were discussed among more than 30 participants. The
find consensus about the gods of the survey and severd initid categories of questions were
tentatively agreed upon. A second meeting was arranged at the NSGIC mid-year meting in
Chicago in spring 1997 at which the group present edited a preliminary survey insrument with



more than 50 people participating in the decisions about the survey questions. The survey was
finalized by asmadler meeting of the grant management team in August 1997 in Boston, during
which timefind distribution plans were agreed upon. With the ditribution process of the survey
underway, subsequent meetings of the management team (including meetings in Washington,

DC, Regton, VA, and Anngpolis, MD) were supplemented with weekly conference calls to work
through various issues involved in the digribution of more than 15,000 surveys.

Overall Goals of the Survey:

The overadl main god of the survey was to measure the progress of the nation's
framework activities in various organizatiors, including state, county, academic and private level
organizations. In addition, due to the complexity of the survey coordinators distribution
decisons (sampling designs), agod was created to include participation by dl 50 states and to
capture datafor al countieswithin al 50 states (Sommers 1999).

Future goals by the FGDC and NSGI C include plans to construct the Nationd Spatial
Data Infrastructure. The FGDC isworking towards developing a Nationd Spatia Data
Infrastructure (NDSI), which woud be a source of the best available, publicly accessible geo-
gpatia datafor users across the country. Since the highest quadity data are often localy or
regionally produced, the FGDC isinterested in identifying loca and regiond sources of datato
populate the NSDI. Specificdly, the FGDC hasidentified 7 Framework Themes that they
consder the immediate priority for creating the NSDI. The data collected in the survey are to be
part of a nationd assessment of the currently available data on framework activity in order to
shed light on the possihility of creating a nationd database of framework data. The NSDI will
provide the opportunity for al levels of organizations from al 50 states to share data. Overdl,
the NSDI isanationd effort coordinated by the FGDC that responds to a critical need: to
improve the ability to create, use, find, and share geographic data (Sommers 1999).

The NSDI isintended to provide a consistent reliable means to share geographic data. Its
gods are cost savings for geospatia data collection, enhanced use of geospatial data, and better
decison-making using geographic information. The NSDI encompasses the technologies,
politics and people necessary to promote geospatid data sharing throughout al levels of
government, the private and nonprofit sectors, and the academic community. Also includes the
technology, policies, sandards, and human resources necessary to acquire, process, store,
digribute, and improve utilization of geogpatid data. The NSDI is an umbrdlaunder which
organizations and technology interact to foster activities for usng, managing, and producing
geographic data. In September 1996, the FGDC and the NSGIC entered into a cooperative
agreement to research: Building the NSDI: Measuring progress of Framework activities.” Four
areas of NSDI activity include: the Clearinghouse, Standards, Partnerships, and Framework Data
(Tulloch and Robinson 2000).

The survey is a collaborative effort between the Federal Geographic Data Committee
(FGDC), the Naiond States Geographic Council (NSGIC), and state organizations across the 50
gates. The Survey measures the amount, type and quality of geographic data created, updated,
integrated and distributed by various organizations. In addition, the FDGC and NSGIC were
interested in learning the degree to which organizations might be able to share and their
willingness to do so as part of a Nationd Spatid Data Infrastructure (NSDI). The overal gods
of the survey were: to assess exigting coverage of framework data, to estimate financia
investments being made; and to examine inditutiond activities currently taking place (Tulloch
and Robinson 2000). An additiona object of the survey was to provide a sngpshot of framework



data, particularly as a basdline for future longitudind research. The survey identifies ggps and
overlapsin framework coverage and supports efforts towards improving framework data
development activities (Tulloch and Robinson 2000).

What isthe Framework?:

The NSDI framework is an initiative to develop areadily available set of basic accessto
these data. 1t includes the information, operationa environment and technology to provide
access to these data, and the indtitutiona setting to sustain its development. Framework data are
intended to make the creation of other geospatid data sets easier and less costly. Framework
datashould be: 1) a preferred data source — the best available data; 2) easy to use with other
data; 3) accessible a no more than cogt of distribution; 4) developed through cooperation with
stakeholders, and 5) congructed from the ground up at the locd leve (Tulloch and Robinson
2000).

Framework Data — Seven themes of geogr aphic data.

?? Trangportation features used to move people and goods from place to place, including
roads, railroads, trails, parks, airports, and waterways and related features such as
bridges and tunndls.

?? Hydrography — digital data regarding the location and attributes of surface water
features, such as streams, rivers, lakes, ponds, cands, and ditches.

?? Elevation Data— digital data regarding the vertical distance from a datum to a point
or object on the earth’s surface.

?? Digitd Orthoimagery — digitdly formatted agrid photography or satdlite imagery
from which displacements caused by terrain rief and sensor tilt have been removed.
The result combines the image characterigtics of photograph with the geometric
qudities of amap.

?? Government (Politica) units— boundaries — the geographic extent of units of
government, such as states, counties, cities and other incorporated places, town and
townships, American Indian and Alaskan native regiond boundaries.

?? Cadastral Reference System — surveys carried out for the purpose of subdividing land
for settlement.

?? Cadadtra Land Ownership — the geographic extent of the past, current, and future
rights and interests in real property, including the spatial data necessary to describeiits
geographic extent. A cadadireis an officid register of the location, quantity, vaue
and ownership of land.



UNDERSTANDING THE SURVEY RESULTS

Development of the Survey Instrument:

The survey ingrument was devel oped through a process thet reflected as much on the
complexity of the cooperative agreement asit did on the nature of the information that was
desired. A group of state GIS coordinators, academics, and FGDC employees developed a
consensus based survey in digita form that respondents would complete and return. The survey
was designed with 118 questionsin 3 sections an initid section collecting basic information
about the individua and organization responding to the survey, a section asking generd
questions about geospatia data within their organizations, and, a section asking specific
guestions about each framework theme' s geospatia data. (Tulloch and Robinson 2000).

Section One: Callects information about al respondents so that they can be contacted in
the future about their geospatial data and their survey responses. This section aso collected
information about the jurisdiction of the respondent’ s organization.

Section Two: Collects information about the organization and use of geospatid data.
Additiona questions asked about the GI S software packages used and the incentives that would
mogt likely foster future participation inthe NSDI. The first important question to filter out
organizations that do not deal with digital geographic data was question 12, where the
respondent was asked, “Do you cregte, update, integrate, and/or distribute digital geographic
data?’ Those responding No, were then finished with the survey and were to send it back to the
FGDC. The next set of questions concerned sharing geographic data, participating in
coordinating councils on geographic data, adhering to apolicy on geographic data. These
questions as well as a question about which part of the respondent’ s organization deals with
geographic data was asked to al those respondents who initidly stated that their organization
does utilize digita geographic datain some manner.

The next crucid set of questionsin the survey fdls under the heading Framework Data.
In question 23, respondents were asked, “ Do you create, update, integrate, or distribute
framework data as defined above (defined with the seven themes explained earlier)?”” Response
categoriesinclude only Yesor No. Respondents stating, No, their organization does not dedl
with framework data were then finished with the survey and were to send it back to FGDC.
Only those respondents who answered yes to both question 12, about digita geographic data and
to question 23, about framework data, answered the rest of the questions that focused on the
seven framework themes. Thisis very important to bear in mind when interpreting and
andyzing the survey findings.

12. Doyou create, update, integrate, | Raw Number | Percent
and/or distribute geographic data?

Yes 3688 69%
No 1660 31%
N=5348



23. Doyou create, update, integrate, | Raw Number | Percent
and/or digtribute framework data as
defined above?

Yes 2686 50%
No 956 18%
N/A (Includesrespondents 1706 40%
eliminated by answering “No” to Q
12.

N=5348

Section Three: The third and largest section asked specific questions about each of the
seven framework themes. Each theme began with a question determining whether the
respondent’ s organization ‘ create, update, integrate or distribute framework datal for the specific
theme. Respondents provided alist of the types of data their organization can provide in each
theme (eg. roads, railroads, waterways, trails, bridges, airports, ports, and tunnels as part of a
transportation theme), specifics about the nature of data within that theme (e.g. whether
trangportation data includes street addresses or linear reference system information), and
edtimates of completion. In addition, for each theme respondents were asked whether they
maintained metadata, the amount of their annud financia investment in the theme, and the
accuracy of thedata. (Tulloch and Robinson 2000)

The survey digtributed to the overdl population of 15,000 organi zations was
sandardized. Each respondent/organization received the exact same questionnaire. While there
were 50 different state coordinators who handled the survey distribution process, the survey itself
was the same for dl participants.

The information collected in the survey focuses on those organizations that aready
creste, update, integrate or distribute framework data. Therefore the survey does not include
organizations that utilize geographic digita data on non-framework themes, like wetland
mapping. Also the survey findings do not include organizations that may want to participate but
cannot afford the cost or are in the process of beginning to utilize framework data.

Due to the complexity of surveying organizationsin dl 50 ates, the NSGIC committee
determined that a state coordinator for each state should be appointed and then instructed on
survey digtribution within hisher particular sate. The reasoning behind this decision, as
opposed to a centra survey distribution process through NSGIC/FGDC was intended to alow
the identification of more robust mailing lisgts. Since the NSDI is premised on regiona or stae
coordinators, this survey process was meant as away of establishing some long-term
relationships that might later assist the development of the NSDI. When compared to a nationdl
survey digtributor, gppointing a state coordinator has the possibility of providing more accurate
and appropriate mailing lists. The state coordinator approach aso provided letters from an
individua who was more likely to be familiar to respondents. By emphasizing the date-leve
benefits, it was hoped that respondents would fed more compelled to respond to the survey.

State Coordinators:

First, NSGIC identified a survey coordinator for each state. Initially, coordinators were
chosen through NSGIC membership. However, when aNSGIC member was not available or in
states where NSGIC/FGDC did not have an obvious choice, state coordinators were identified
through other channds. Whileit is difficult to determine how many states relied upon survey



coordinators who had previoudy not served in any forma state coordinator capacity, it is
important to condgder this as a possible distinction underlying variation in state distribution

patterns and results. State coordinators who had networks of geographic data users did, in fact,
secure more responses than state coordinators not connected to the NSGIC. This should come as
no surprise snce many of the NSGIC representatives are officias mandated to build networks of
contacts. These contacts would know the state coordinator and take serioudy arequest to
complete asurvey. With loca and state agencies in each state using GISin different ways, it
seemed that only aloca person could fully identify likely data producers. For example, in Ohio
the survey population needed to include both the county auditors and engineers (two distinct
offices). But in Arkansas, while the state coordinator used a database of people that he believed
to be using the data, he placed emphasis on county emergency services because they had placed
ahigh priority on automation. In addition, the state coordinators may bring an additiond piece

of biasto the process. Some coordinators are appointed to coordinate geo-patia data statewide,
but service within a specific department, such as Environmental Protection or Transportation.
Asareault of their immediate duties (or academic training), these coordinators may provide a
biased list of survey recipients, dthough those recipients may aso be more motivated to respond.

The coordinators began digtributing surveys in October 1997. In addition to the
gandardized survey, state coordinators were given uniform instructions as well as advice on how
to digtribute the survey. Therefore, while each state coordinator had a unique list of
organizations, there were some important commonalities in the survey distribution process.

Firdt, each state coordinator developed amailing list of likely framework data creators and
digtributors within their state. While coordinators were encouraged to include a representative of
every county in their state, most did not receive explicit indructionsto do so. The state
coordinators then assembled and mailed the survey packet to the respondents who when
completed and returned the surveysto NSGIC. The finad surveys were returned by October
1998. Thetype and number of organizations sampled varies among states, ranging from counties
and date agencies to awide scope of organizations, including municipdities, regiond planning
commissions, locd offices of federd agencies.

To create uniformity in the process, the State Coordinators were sent initid letters
describing the survey and itsimportance. Next a Cover Letter and survey was sent by state
coordinators to selected respondents in each state. The Cover letter stated “In order for usto
make aredigtic assessment of our statewide status we need every survey returned, even if you
are not responsible for any digital spatial data” While 31% of the 5348 respondents stated that
their organization does not participate in digital spatid data, there is strong reason to believe that
many organizations that do not utilize spatid data did not return the survey and astrong factor in
the high non-response rate.

According to the ingtructions for state coordinators, each state coordinator was to develop
itsown list of survey recipients. Thelist wasto be as complete alist as possble of dl
government agencies a dl levelsthat might create, maintain, inventory, distribute, or use digita
gpatid data. While this design increases the likelihood that those receiving the survey do in fact
participate in geospatia data, it creates different sampling frames within each state. The State
Coordinators were also instructed to encourage the respondents to fedl that their participation is
important and beneficid to their state as well asthemsdves. Incentives for respondents
completing and returning the survey included free software, ArcExplorer from ESRI, a book
Zeroing In: GIS a Work in Locd Government, and a CD-Rom of ESRI Maps & Data. These
incentives were provided as gifts from ESRI.




The survey data represent only those organizations that were selected to receive surveys
and also that responded. The sample composition varies among sates. The survey was not
designed to produce a sample of a specific percentage of each organization type. In this sense,
the sample may be skewed. Cross-state comparisons cannot be performed reliably on the current
data set because the sample composition varies across states (Tulloch and Robinson 2000). The
survey instrument distribution process was designed as away to alow the NSGIC and FGDC to
reach as many different possible data sources with their limited resources.

Response Rate | ssues:

There are numerous issues concerning the response rate and interpretation of the survey
findings. Before discussing some of the survey findings, it is extremely important to understand
the limitations of the data.

Overdl, atotal of 15,000 surveys were sent out to potential respondents, including
federd, state, local private and other GIS data producers. Since the state coordinators were not
given a specific number of surveysto send out to potentia respondentsin their states, this does
not necessarily mean that each of the 50 state coordinators sent out 300 surveys within their
gate. Thisisoneimportant factor to understand, that due to the survey distribution process,
there was not necessarily an equal number of surveys sent out within eech state. (if acentra
sampling design had been undertaken, then a standard number of surveys per state would have
more likely been digtributed). Therefore, before even examining the survey response rates
within each state, it is necessary to recognize that due to the state coordinator’ s familiarity with
higher state, different numbers of surveyswere initidly sent out within each date. One reason
for these differences has to do with the gppointment of the state coordinators. State coordinators
who sent out more surveys are more likely better connected to the digital geospatia user
community within hisher date.

Second, each state coordinator determined which specific organizations should be
surveyed within higher state. The types of organizations were uniform and fal under the
categories, federd agencies, regiona agencies, state agencies, loca agencies, private companies,
utilities. More specificaly, surveys were sent to federd, Sate, regiond, county, city/town,
academia, private and triba organizations. However, even with this uniformity, the Sate
coordinators based on their own knowledge of GIS users throughout the state, determined the
gpecific organizations that should be sent the survey. In other words, based on factors such as
the 9ze of the sate, the complexity of the state's governmenta organizations, jurisdiction of
each organization, the geographic location of the state, etc., and the state coordinator’s
knowledge and discretion, the number of different organizationsinitidly surveyed varies
consderably. What this meansis that each state has a sampling frame that can vary by tota
number and by number of specific organization types. Again, before even looking at the survey
findings, it isimportant to recognize the impact of 50 unique sampling frames on the andys's of
the survey findings.

To reiterate, while each state coordinator was instructed on the survey distribution
process and collection, there was not uniform sampling design for each state. Since the sampling
frame for each state was not determined before instructing the state coordinators on survey
digtribution, the state coordinators crested their own within-state list of potentid GISusers. This
means therefore, that overd| there was not arandom sample used within each state and there was
not arandom sample of each category of organization within each state or across states. Instead
we should think of each sampling design, per sate, as convenient and purposive. Asaresult
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there are 50 different sampling designs — one for each state. Thisimpacts, therefore, both state
comparisons of GIS framework data as well as generdizing to the country-wide leve.

In fact, the survey distribution process was origindly intended to be a census of dl
potentid GIS users across the United States. Theinitia plan wasto send out surveysto all
organizations that might utilize digitd spatia data and more specificaly framework data and
survey dl these organizations to find out the state of digital framework data country-wide.
However, because each state coordinator determined how many and which organizations to
survey, and there were varying response rates within each state, the data do not represent a
census or population of framework data users. Instead, these data are limited in generdizability
and representativeness of country-wide framework data users, however the data anayzed ill
paints arich portrait of various state' s framework data users. Data do not necessarily reflect
framework activity in aparticular ate asawhole. All andyses mugt take into consderation the
gpecific sampling and response biases of a particular State.

One reason why a census was attempted initialy in the survey ditribution process was to
begin to develop a cooperative relationship with framework users within the 50 sates. If initidly
asample was sdlected from alist of potentia organizations, then the organizations not sdlected
would not have been contacted. While sampling improves the generdizakility of the findingsto
generdize from asmdler group to alarger group, it is not the best method for establishing
relaionships among GIS users. Asdiscussed later in this report, one of the reasons behind the
decisons concerning survey distribution is directly linked to the congtruction of a‘ phone book’
of framework data users.

Sampling:

One of the main difficultiesin anayzing these data sems from the methods of survey
digtribution employed. The survey distribution process was very complicated and did not follow
the rules of traditiona probability sampling. Therefore it isimportant for reedersto fully
understand how the surveys were distributed throughout the 50 states and the impact this process
has on the generdizability and representativeness of the survey data. In other words, how
confident can we be in the accuracy of the data collected to represent the entire population of &l
geo-gpatid digital users throughout the country? This question is Sgnificant to the way in which
the surveys were distributed and what we can say about the results.

Firgt, when conducting surveys, there are severd ways to go about this process depending
on the researcher’ sgoas. Sampling isthe process of sdecting a set number of observations from
alarger sat of observations cdled a population, in other words, sdlecting those people or
organizations to study and to distribute the survey to. A population is the theoreticaly specified
aggregation of study elements (Babbie 2000). For the framework survey, the population under
condderation that the committee was interested in studying was al organizations that might use
geo-spatid digital data throughout the nation (more specificaly within each of the 50 states) to
messure the satus of digital data being used. As stated earlier, the overall god of the survey was
to collect information from organizations within each state on geo-spatial data and the status of
that datain order to measure the progress of the nation’s framework activities. Initidly the
survey distribution process was to reach al potentid users of geo-gpatid digitd datawithin the
categories of organizations chosen by the survey committee. Given this god of finding out about
the status of geo-spatid digita dataamong al potentia user organizations, the committeg' s
survey digtribution can be thought of asinitidly usng acensus. A censusis defined as the sudy
of the entire population of interest (Shutt 1996). However, given the process by which the
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committee gppointed state coordinators who in turn distributed the survey, a census that would
have been all 15,000 surveys returned did not occur.

In order to measure accurately the state of the nation’ s progress of geo-gpatid digitd
data, different types of sampling techniques could have been undertaken. Overdl, researchers
group sampling techniques into 2 broad categories: probability and non-probability sampling.
Agan if the entire population is sudied then sampling is not needed. A sampleisa subset of
organizations chosen for the study (Shutt 1996) and a population isthe larger collection of
elements to which we will generdize our sample findings (Shutt 1996). Specific sampling
techniques dlow researchers to decide and control the likelihood of specific individualsbeing
selected for study (Babbie 2000). Random (probability) sampling is the method of drawing a
portion (sample) of a population so that al possible samples of afixed size have the same
probability of being sdected. Probability sampling methods involve the selection of a‘random
sample from aligt containing the name of everyonein the population you areinterested in
gudying. Thislig iscaled the sampling frame, al the potentia dements that might be sdected
for surveying. Probability sampling is more accurate because it allows researchers to determine
the likelihood that the sample selected represents the larger population and based on Satistical
methods, the results of a sample can be generdized accurately with a certain degree of precison
to the larger population. Opinion polls and other large-scae surveys are the best examples of the
use of probability sampling to generdize the attitudes of asmal group of peopleto alarger
group of people with acertain level of datistica confidence in theresults. To provide useful
descriptions of the total population, asample of individuas from a population must contain
essentidly the same variaions that exist in the population (Babbie 2000). When we spesk of
sampling bias in connection with sampling, this means that those selected are not typica or
representative of the larger populations that they have been chosen from.

The other category of sampling is non-random or non-probability sampling where aligt
of al possble respondents cannot be determined prior to study and therefore statistical
probability methods cannot be used to determine the representatives of the sample to any larger
population. Therefore, non-probability samples are used when you are studying hard to find
populations, expert populations and other groups that are not easly listed in a sampling frame or
you do not fully know your tota population of interest. While non-random sampling does not
provide the satistica accuracy as probability sampling, it is employed for populations that are
more difficult to study within probability sampling sandards. Overdl, decisons about sampling
should stem from the research questions under consideration and the population of interest.

For the framework study, each state coordinator was ingtructed to create alist of al
potential users and then to distribute the survey to each of the members on thelist. Based on this
procedure, a probability sample was not used to study a smaller subset of organizations from a
larger population. First, each state coordinator composed his’her own list of organizations and
then distributed the surveys to each of the organizations on the composed list. Therefore, the
ligs within each state were not uniform. In fact, the sampling techniques do not fal neetly into
either probability or non-probability sampling. We can think of the sample as most resembling
purposive non-probability sampling in which organizations that were potentid digita data users
were selected for study. In thisregard, the results are not easly generdizable to al geo-spatid
digital users neither in each state nor across states. This adds alayer of complication to the
andyss of thefindings

In addition, because there was a response rate overal of around 35%, there are 65% of
surveys not returned. Without knowing exactly who these organizations are, it is difficult to
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generdize from the returned surveys to the whole population, the entire 15,000 organizations
surveyed. Thereis both built in bias with a non-probability sample and bias issues with the non
response rate.

Even though there are limitations in our ability to generdize the datato al spatia data
usersin the United States, thereis ftill a consderable amount of important and useful findingsin
these data. We are suggesting that those interested in analyzing these data first examine the
information provided about each state' s particular sampling design (described below). This
information is critica inthet it clearly indicates how sate s differed in the initid survey
distribution process and issues related to how best to analyze these data.

State Sampling Frames:

For more detailed information and data about particular state sampling designs, response
rates and biases, see hitp://www.fgdc.gov/framework/survey results. Detalled information on dl
fifty datesisincluded. For each stat€' s information, the following uniform paragraph is
included:

For each dtate, the target population was dl organizations thought likely to
be active in framework data. Thisincludes organizations from al levels

of government, academia, utilities, non-profit organizations, and private
sector firms. The target population excludes al organizations that are not
thought likely to be active in framework data. This decision was made by
each particular state coordinator.

Thisinformation retrogpectively attempts to recreate the sampling frame in order to
estimate the sample response rate for each organization type. In addition, in many cases, asingle
organization was sent more than one questionnaire to different departments and a count of this
overlap isaso included in the response count. Also included is adescription of specific details
about the data for each state and advice on response and bias issues for those andyzing these
data
Included in the bregkdown of information on each date is the following:

1. Table of subgroups by organization type by sample, sample responses, response
rate.

2. For specific organization types, abreakdown of response rates by population size
to illugtrate whether non-response rates may be linked to population size.,

3. Cross-tabulation of organization and activity

4. State Map of respondents by organization type

Overdl, for those interested in understanding the findings, it isimportant to pay specific
attention to each gate’ s particular sampling and response issues. Therefore, the information
provided in these breskdown by stateis crucia to review before beginning any andlyss of these
data
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Table 1 -- Breakdown of survey responses by state

State Total responses Framework Data
(all levels) production

IAlabama 48 18
IAlaska 45 33
IArizona 48 34
IArkansas 35 16
Cdifornia 129 76
Colorado 119 62
Connecticut 45 11
Delaware 36 20
Florida 119 68
Georgia 2317 88
Hawaii 31 17]
Idaho 82 41
lllinois 189 66
Indiana 89 35
lowa 97 51
Kansas 155 48
K entucky 207 47
Louisiana 19 10
Maine 52 22
Maryland 56 27
M assachusetts 190 61
Michigan 197 114
Minnesota 294 155
M i ssi ssi ppi 61 3]
Missouri 96 13
Montana 69 46
Nebraska 178 42
Nevada 6( 37
New Hampshire 64 35
New Jersey 126 59
New Mexico 70 37
New Y ork 118 31
North Carolina 196 114
North Dakote 16 6
Ohio 152 73
Oklahoma 59 42
Oregon 252 134
Pennsylvania 194 89
Rhode Iland 1 1
South Carolina 115 52
South Dakota 14 8
Tennessee 51 21
[Texas 254 9f
Utah 51 33
'V ermont 19 18
\Virginia 164 93
\Washington 10§ 84
West Virginia 44 24
\Wisconsin 130 107
\Wyoming 71 39
TOTAL 5257 2485
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Table 2 -- Breakdown of county-level responses by state

State County level County-level Number of
responses responseswith | counties(From
Framework Data | 1990 Census)

IAlabama 1Q 5 67
IAlaska g 6 25
IArizona 14 12 15
IArkansas 3 2 75
Cdifornia 62 45 58
Colorado 31 26 63
Connecticut q 0 8
Delaware 1 6 3
Forida 38 26 67
Georgia 3¢ 27 159
Hawaii 9 5 4
Idaho 27 14 44
Ilinois 4] 28 102
Indiana 25 19 92
lowa 44 33 99
Kansas 20 16 105
K entucky 15 9 120
Louisiana 4 2 64
M aine 1 1 16
Maryland 17 12 24
M assachusetts s 5 12
Michigan 3 38 83
Minnesota 66 47| 87|
M i ssi ssi ppi (s 5 82
Missouri 19 7l 114
Montana 18 15 57
Nebraska 17 11 93
Nevada 17 8 17|
New Hampshire C 0 10
New Jersey 29 18 20
New Mexico 20 14 32
New Y ork 29 20 58
North Carolina 74 62 100
North Dakote q 0 53
Ohio 65 46 88
Oklahoma 19 15 77
Oregon 40 30 36
Pennsylvania 25 14 67
Rhode Iland q 0 3
South Carolina 26 19 46
South Dakota Y 0 66
Tennessee g 7l 93
Texas 81 48 254
Utah 2Q 16 29
'V ermont 4 4 14
\Virginia 49 37 93
\Washington 31 29 38
West Virginia 3 7 51
\Wisconsin 65 59 72
\Wyoming 2] 20 23
TOTAL 1224 895 3078
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The 26 states chosen for analysis comprise atotal of 62% of &l responsest. Of the 3340
responses, 70% indicated that their organization was involved in cregting, integrating, updating,
or disseminating digital geographic data. Of the 2323 respondents producing digital geographic
data 74% indicate thet their organization isinvolved in creating, integrating, updating, or
disseminating framework data

Table 3 —Percent Respondents Producing Data by Jurisdiction Type*

Jurisdiction type Freguency [Per cent of data producing respondents
|County 1204 3%
State 789 21%
Municipdity 713 19%
Multi-County 498 14%
National 183 50
Triba %8 3%
[Other 105 3%
Sub- County 51 1%
Multi-State 41 1%
[=3683

! Arizona, Arkansas, Colorado, Florida, Georgia, lowa, Idaho, Illinois, Indiana, Kansas, Maryland,
Minnesota, North Carolina, Nebraska, Nevada, New Jersey, New Mexico, New York, Ohio, Oregon, South

Carolina, and Utah.
* Analysis of 26 selected states only.
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NATIONWIDE COUNTY-LEVEL RESULTS

County Level Analysis:
Participantsin the planning process of the survey placed a particular emphasis on
measuring framework activity on the county level because:
a. itisacommonly established jurisdictiona boundary thet is aready known
b. itisthe amdlest such unit that provides a complete coverage of the US
c. itwould be easy for larger regiona organizations to use to estimate their
jurisdictiond boundaries
d. it wasdeemed to be areasonable number (large enough to produce asizable
survey population) but small enough to be affordably surveyed.
Thisraises apotentia problem in that different counties may have different agencies or
organizations thet are engaged in the generation of framework data. While some counties might
have a GIS coordinator who is aware of al data crestion activity within their county, others
might have asurveyor creeting geo-reference data that is unaware of a conservation agent
creating hydrography data. If the state coordinator only contacted one of these data producers,
the survey would probably be an incomplete reflection of the activity in the jurisdiction.

To demondgtrate the importance of recognizing the limitations in analyzing al 50 states,
we conducted an analysis of county level responses for those states with high response rates by
county. In other words, we examined each state€' s response rate for based on @) total number of
counties within a state, b) number of counties surveyed, ¢) number of county level responses and
finaly d) percent of responded counties who engage in framework activity (Table 1). As
evident, first the numbers of counties within a state vary considerably based on sate Size and
history. Second the percent of counties surveyed within agtate varied aswell. And findly the
response rate of counties by state also varied considerably. Taking al these factors together, 24
dates were iminated from the subsequent analysis of county organizations. These 24 dtates
were diminated based on 2 main criteriac 1) within ate response rate of less than 50% of dl
organizations surveyed; 2) states with biased response rates, for example response rates
associated with population county Size. Becauseit is extremely difficult to manipulate these data
for aworthwhile anadlyss, we fdt that focusing on 26 states was more practical.

Based on this sample of 26 dtates, respondents who indicated that they were NOT in any
way involved with Framework data were diminated from thisanalysis. Asaresult, 836 county
level responses (out of a nationwide group of 1600 county responses) are andyzed. Itis
important to recognize that the 836 responses andyzed here within the 26 high-response statesis
not generaizable to nationd level comparisons (statements) of Framework activity. These data
represent only the 26 states included in this sample and due to the numerous limitations in the
overd| nationwide sampling design, it is not valid to draw larger conclusions. In other words,
the responses discussed here, while representative of the 26 satesin the sample, are not validly
representative of al 50 states. Readers must be careful not to over-generdize the results
discussed here and recognize the methodologica limitations of the study overal. Nevertheless,
the findings from the states included here sgnificant and provide to begin a portrait of
framework activity throughout the different regions of the country. Except where noted, the
following analysis represents 836 county level responses.

The department(s) a the respondents agency currently engaged in GIS work from alist
of 20 poss ble departments was measured: "Within your organization, please indicate which
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departments (or groups) are creating, maintaining, inventoring, digributing, or usng digita
geographic data”" The possible departments include the following:
o GIS/Mapping
o Land Records (Assessor, Recorder, Clerk, etc.),
Community Devel opment (Planning, Zoning,
Economic Devel opment, etc.)
Public Safety (Fire, Police, €tc.)
Trangportation
Water
Wastewater
Other Public Works (Excluding Water, Wastewater,
Transportation)
Engineering (Surveying, Street Lights, efc.)
Hedlth and Human Services
Elections, Education (School Didtricts)
Libraries
Adminidrative & Finance
Information Services (Data Processing)
Environmentd
Higtorica Preservation & Archeology
Natural Resources
Agriculture

O O O O O

O O 0O OO0 OO0 o oo

The vast mgority of respondents are using multiple agencies for their counties’ GIS work
(Table4). Morethan haf of the respondents (61%) responded that 4 or more departments within
the county agency are engaged in framework GISwork. This reflects an important changein
GIS organizations. The pattern, of multiple departments engaged in GIS work within asingle
agency, suggests that the traditional Multipurpose Land Information System concept (Brown and
Moyer 1989) is supported by these data.

Another sgnificant finding from these results is that 77% of respondents are using aGIS
or mapping office to conduct their GISwork. The GIS/Mapping department was the single most
common response regarding the question of department activity in GIS work. Thisfinding
suggests that GIS work has become so important for many county agencies that GIS/Mapping
departments are created to servethisneed. Theimplication is therefore; GIS has arrived in loca
government.
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Table 4 -— Based on responses to Question 13, this shows a count of the number of respondents
that have GIS work occurring in varying numbers of agencies.

Per cent of
[Number of Total
Agencies Number of  |[Number of
[UsngGIS |Responses [Responses
1 104 1294
2 133 169%4
3 86 10%
4 94 119%
5 69 8%
6 6] 7%
7 5] 6%
8 44 5%
9 39 5%
10 38 5%
11 26 3%
12 20 294
13 16 294
14 11 1%
15 15 294
16 11 1%
17 9 1%
18 5 1%
19 0 0%
20 1 0%

In addition, the vast mgjority of respondents are using multiple departments or agencies
for their counties GIS work (Figure 3). 61% of respondents reported that four or more
departments within the county agency are engaged in Framework GISwork. Thisreflectsan
important shift in GI'S organizations from single agencies to multi-agencies, supporting the
traditional Multipurpose Land Information System (MPLIS) concept (Brown and Moyer 1989).
The concept of the MPLIS focuses on systems congsting of multiple departments or groups
constructed with shared (often transactiond) data used for avariety of purposes. In the future,
therefore, it islikely that GIS work will continue to be shared among multiple departments. What
this does not tell us, however, isthe mechaniams by which datais utilized and shared among
departments within asingle organization.
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Figure 2 -- Percent of respondents employing specific organizations for GIS work
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Figure 3— A graph of the number of departments actively using GIS
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An additional measure of resources comes from the following question about staff size:
"Please estimate the range that best reflects the number of full time employees (equivaents) in
your organization currently involved in development, inventory, coordination, integration, or
digtribution of framework data." 62% indicated having between one and five full time employees
(Table 5). Almost 20% of respondents indicated that they had the equivaent of less than one full
time employee. This could mean that the only staff member working on framework has time split
between these GIS-related activities, and some other non-framework tasks (which might include
GIS work on non-framework themed data). Overdl, these data demonstrate thet digitd data users
may be present within multiple departments within the county organization aswell asindicate
that more than one employee may be engaged in framework data work.

Table 5 — Percent Data Producing Organizations by Staff Size*

# Full Time Staff Frequency Percentage
<1 119 18%
1-5 415 62%

I6 - 10 82 12%
11-20 39 6%

> 20 19 3%
In=674

* A response of less than one suggests staff members contributing on a part time basis.

Respondents were asked whether they produced each of the 7 separate Framework
themes. For each theme an additional question was then asked: "Do you creste, update, integrate
or digtribute’ framework data specific to each of theindividua themes. The theme of
governmenta units was the most highly reported theme activity with 58% of respondents stating
that they collect geospatiad data on government boundaries (Figure 4). As expected, asmilar
finding was reported for transportation data, with 57% of respondents responding that they
collect trangportation data. Only 28% of respondents reported collecting elevation data, which
may reflect a heavy rdiance on federdly-produced e evation data. In addition, 34% reported
digitd orthoimagery, perhaps because it can be very costly and is only rarely done in small sats.

A separate set of questionsinquired about other activities revolving around the individua
framework data themes. For the more common data themes — particularly government
boundaries, trangportation, cadastral reference -- asignificant portion of the respondents actively
producing thematic data were aso revisng and updating those data themes. This offers promise
for systems in which maintenance has become a planned part of the data production process.
Other data themes -- particularly devation and digitd orthoimagery -- which are ssldom
produced on an in-house bas's had much lower levels of being revised or updated, but these
themes were distributed to others (Figure 4).
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Figure 4 — Percent of respondents engaged in 3 different activities with each framework theme.
Some data themes, particularly eevation and digital orthoimagery, are distributed more
commonly than they are updated.

Figure 5 illudtrates the percent of respondent organizations creating zero to seven themes.
While a congderable portion, 24%, of respondents indicated that they were not producing any
framework data themes, over 30% indicated that their organization was producing five or more
different framework themes. Thereis consderable variability in county organizations production
of gpecific themes, ranging from zero themes to 8% of organizations creeting al seven themes.

Respondents who indicated activity in any of the seven framework themes were dso
asked whether they maintained metadata for that theme. Metadata is specific information
explaining how data has been produced and maintained. It aso includes contact information for
the person(s) responsible for the data. Overdl, alarge number of respondents did not maintain
metadata for any of the framework themesin which they produce data (Figure 6). Specific
themes were found to be more likely than others to have metadata maintained. For example, only
15% of the respondents who were producing digital orthoimagery were maintaining metadata. In
contrast, 30% of the respondents producing geodetic control were maintaining metadata. These
findings raise questions about whether certain themes have low metadata development rates
because of the difficulty of developing the metadata or because of alack of need in using the
metadata.
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Figure 5 — Number of framework themes created, updated, integrated, or distributed by
respondent organizations.

Data Dissemination

Much of the NSDI’swork is based on the exchange or sharing of data. To explore the
readiness of county leve jurisdictions for sharing data, the survey measured severd issues
regarding different agpects of exchanging or sharing data. Respondents were asked, "Does your
organization share your data with other organizations?' 88% of county level organizations stated
that they did share data (Table 6). Thisfinding serves as ardatively basic measure of an
organization’s ability and willingness to alow other data users to access their data. However, the
wording of this question does not measure the mechanisms behind sharing practices and whether
these sharing activities occur with other caveats or conditions atached. Thus, among the
population of organizations that are sharing data, there might be redtrictions including, charging
for data access or alowing some agencies access to data while denying others access. A more
specific measure of sharing data needs to be investigated in order to fully understand agencies
sharing policies and practices and the impact on creating the NSDI.
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Figure 6 — Percent of organizations producing framework data and metadata whose
organizations are active in the production of 7 different themes of framework data (dark gray)
and those who were actively maintaining metadata for eech of the themes (light gray).

Table 6 — Percent Organizations Sharing Data

|Data Sharing Frequency Percent
Share Data 707 88%
|Do Not Share Data 9 12%
|In=836, 30 missing responses 100%

A specific example of the complexities of data sharing is reflected in the various ways in
which organizations inditutionalize data sharing policies. The survey included a messure of
redistribution of data, "Does your organization permit othersto redistribute its data?* Only 30%
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of organizations sharing data dlowed the unredtricted redistribution of their data (Table 7), while
the mgority, 70% of organizations implemented some form of restricted redistribution. 25%
indicated that they did not alow any redistribution. Another 40% indicated thet they alowed
redigtribution under certain restrictions. While some of these redtrictions might smply include a
requirement about crediting the origind source of the data, others could be drict to the point of
preventing afree flow of data. Since this number includes some non-governmenta and private
organizations, thisis not an unreasonable expectation. Redigtribution is going to continue to be a
ggnificant issue because data and information are commodities that can be easily reproduced. As
participation in NSDI increases, sharing and redistribution issues will become more important. A
limitation of the survey data, however, is that there are no details about sharing requirements.

Table 7 — Percent Organizations Redistributing Data

‘lRedi stribution Practices Frequency Percent
Y es, the data can be redistributed by others, with no 230 30%
redtrictions by us

Y es, the data can be redistributed by others, but only under 350 45%
conditions set by us

‘lNo, the data may not be distributed under any condition 196 25%

lIln=836, 58 missing responses

A common mechanism for encouraging sharing and more generdly data development, is
the coordinating council. Respondents were asked, "Does your organization participate with a
geographic data coordinating council or group?’ 42% of the respondents indicated participation
in such a coordinating group (Table 8). 58% of the respondents indicated thet their organization
did not "participate with a geographic data coordinating council or group.” Conddering the
relaively little cost or effort required to participate in one of these groups, the low response rate
raises serious concerns about the underlying causes for the low participation rete.

Table 8 — Percent Organizations in Coordinating Council

Coordinating

Council Frequency Percent
Yes 339 42%
[No 470 58%
IN=836, 27 missing responses
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When asked "to ligt the two geographic data coordinating councils or groups' with which
respondents were mogst active, afairly robust list was produced. The open-ended question made it
difficult to andyze in detail, but a descriptive andysis indicates that 50% of respondents listed a
state-level organization. Examplesinclude the Wisconsin Land Information Board, the New
Jersey State Mapping Advisory Committee, and the Colorado Counties GIS/LIS Committee.
While afew respondents mentioned nationa organizations (including the census bureau and
URISA), the remainder were mostly regiona and loca organizations. Some of these
coordinating councils included forma ingtitutions with some authority over participants, like
MetroGIS or the Cincinnati Area GIS (CAGIS). Others were voluntary organizations (like the
Eagtern Oregon GIS User Group) which were more loosely bound together professonas
working in avariety of settings, including the public and private sector. The predominance of
state organizations indicates both the success of such groups and the regiona perspective shared
by many local data producers.

A more systematic method of data sharing can be insured with a specific policy, however
this was not found to be as common as might be expected. Only 40% of the survey respondents
indicated that they had a policy describing data distribution, while 60% said that they had no
policy (Table 9). This suggests that many of the organizations that are actively disseminating
data are doing so without any forma policy describing whom to share data with, the conditions
of the data sharing, and the ligbility for any problems with the data

Table 9 — Percent Respondents with Policy on Data Dissemination

|Dissemi nation Policy Frequency Per cent
Yes 320 40%
[No 488 60%
IN=836, 28 missing responses

Analysis shows that the potentia role of data sharing policy isrelated to whether or not
organi zations do engage in sharing data (Table 10). Responses to the survey indicate that having
adata sharing policy (even though some policies prohibit sharing) increases the likelihood of an
organization sharing data with other organizations. Specificaly, 95% of respondents whose
organizations had data sharing policies, indicated that their organization was sharing data. In
contrast to those without a policy, only 78% were actively sharing data with other organizations.
While this may not seem surprising, it shows how sgnificant the formaized nature of policies
can be to ensure specific organizationa activities.
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Table 10 — Percent Organizations Sharing Data by Data Sharing Policy

Data Sharing Policy
Sharing Data with
Other Orgs Yes No (or N/A)
Yes 304 (95%) 403 (78%)
No (or N/A) 16 (5%) 113 (22%)
Totdl 320 (100%) 516 (100%)
Chi-Square = 43.225, df
=1, p<.05
Table 11 — Percent Respondents Advertising Data
Advertise Data Frequency Percent
Yes 69 9%
INo 728 91%
[N=386, 39 missing responses
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Figure 7 -— While many counties share data with other organizations (707 shown in dark gray in
the map on top), few advertise their datain cataogues or clearinghouses (66 shown in dark gray
in the bottom map). 1n both maps, al other responses (No or not applicable) are shown in light

gray.
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Another interesting result regards the sharing of public data. In order for the FGDC's
Framework concept to be redized many agencies will need to share their geospatial data with
other organizations. Fortunately for the FGDC, 85% (707) of county respondents indicated that
they do share data (Figure 7). However, the ways in which they share may indicate some issues
that remain to be addressed. Less than half (38% or 320) have a policy describing how they
should share data. And dtill fewer counties (66 or 7%) actively advertise their data on catalogues
or clearinghouses. Thisfina finding should be considered important to the FGDC in regards to
their Clearinghouse effort.

Respondents were asked whether they were involved with each of the 7 Framework
themes separately. Each question asked, “Do you cregate, update, integrate or distribute
framework trangportation data?’ The theme of governmenta units was the most highly reported
theme activity with 58% of respondents reporting that they collect geospatia data on government
boundaries. A smilar finding was reported for transportation data, with 57% of respondents
reporting that they collect trangportation data. The constant changing nature of transportation
networks, makes localy-produced data vauable. Only 28% of respondents reported collecting
elevation data which may reflect a heavy rdiance on federally produced eevation data
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Figure 8 — The percent of respondents involved with each framework theme.

In addition to collecting data on the 7 framework themes, there are measures by theme of
accuracy, codt, saffing, pecific thematic eements, and metadata. For example, the accuracy of
county-level eevation datamight provide further ingght into the small percentage of county
agencies collecting elevation data. Of the 231 county level respondents who reported that they
are involved devation data, 45% of them described the absolute vertical qudity of their data as
better than 4 foot contours (or its equivalent). In addition, 68% indicated that they are currently
digributing their levation data. However, only 26% of the county respondents maintain
metadata for their elevation data and only 5% report they are FGDC compliant.
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TRANSPORTATION FRAMEWORK DATA FINDINGS

These data have the potentia to analyzed based on responses about each of the seven
framework themes. As an example of such analyss, this section offers an analys's of responses
about transportation framework issues. However, this report does not include smilar analys's of
other framework themes.

Trangportation Framework Data Responses

Out of the selected sample of 24 dates, 1220 organizations indicate specificaly that they
are producing trangportation framework data. Of the 1220 organi zations producing transportation
data, dmost 40% are organizations whose jurisdiction is most accurately described as a county
(Table T1). 21% of transportation data producers are municipalities, 14% are multi- county
organizations and 13% comprise state-level organizations. County level organizations are the
largest group of transportation data producers based on the findings in this survey.

Table T1- A frequency table digplaying the types of jurisdictions that are represented among the
SUrvey responses.

Jurisdiction Type Freguency Percentage

COUNTY 480 39%
MUNI 254 21%
MULTI-COUNTY 172 14%
STATE 161 13%
NATIONAL 95 5%
OTHER 35 3%
TRIBAL 38 3%
MULTI-STATE 15 1%
SUB-COUNTY 7 1%

N=1217, 3 missing responses

The survey measures separately the type of transportation data that organizations keep:
road, railroads, waterways, trails, bridges, airports, ports, and tunnels. Nearly al (99%) of the
1220 transportation data producers are involved in the production of “roads’ data (Table T2).
Thisfinding was expected Since many organizations condder “roads’ asthe “base layer” of
either their trangportation data or their entire database. Next, 67% of organizations produce
railroads data and 62% produce waterways data. 50% of organizations report that they kept trails
dataas part of ther trangportation data, a surprising finding especidly consdering that this data
isrelatively difficult to collect, carrieslessfisca sgnificance, and are often somewhat trangitory.
44% of organizations keep bridge transportation data and 43% keep airport data. Finaly, ports,
10%, and tunnels, 9%, are reported infrequently, perhaps reflecting both the less common
occurrence of these in the built landscape and alow leve of interest in these features.
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Table T2 — Table of the responses to the question, “The trangportation theme includes sub-
categories. Please indicate what type of dataisincluded in your transportation framework data.”
The question alowed the sdlection of as many options as necessary. 5 respondents made no
selections.

Progress of Work Percent Yes| Percent No Total
Roads - Transportation Framework 99% 1% 100%
Railroads — Trangportation Framework 67% 33% 100%
Waterways - Transportation Framework 62% 38% 100%
Trails- Trangportation Framework 50% 50% 100%
Bridges - Transportation Framework 44% 56% 100%
Airports - Transportation Framework 43% S7% 100%
Ports - Transportation Framework 10% 90% 100%
Tunnds - Transportation Framework 9% 91% 100%
N=1220

In addition to questions about the thematic contents of their data, respondents were asked,
“If your organization creates or revises/ updates road data, does it include street addresses or
linear reference system information (e.g. mile point, reference pogt, or engineering sationing)?’
Of those organizations keeping road data, 54% indicate that their datainclude Street adresses
while 40% indicate that they include linear reference information (Table T3). While it might be
assumed that organizations with linear reference information would also keep street addressing
data, the survey found otherwise. Of the 891 respondents keeping either type of data, 74% keep
only onetype of datawhile only 26% keep both types of data. This reationship may reflect the
unique variety of organizationa duties associated with each type of data.

Table T3 — Table of the additiona reference data associated with road data.

Additional Road Data Frequency  Percentage
“Street address’ only 412 34%
“Linear reference system information” only 247 20%
Both “ Street address’ and “Linear reference

sysem information” 232 19%
No Answer 329 27%
N=1220

Of those 1220 respondent organizations who “create, update, integrate or distribute’
trangportation data, 71% indicate that they “currently” create data (Table T4). 11% of
organizations respond that they plan to creste transportation datain the future. And 18% report
no current activity and no plans to create transportation data and therefore are updating,
integrating or digtributing transportation data only.
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Table T4 -- Table of the responses to the question, “Does your organization create transportation
data?’

Progress of Work Frequency Percentage

Currently create 863 71%
Pansto creste 132 11%
No plansto create 217 18%

N=1212, 8 missing responses

Next, of dl the organizations currently creating transportation data, only 31% indicate
that their transportation datais complete (Table T5). In contrast, amgjority of organizations,
65%, indicate that the trangportation datasets they create are considered works in progress.
These findings suggest one of the common limitations for trangportation data users relying on
other.

TableT5 -- Table of the responses to the question, “If your organization creates trangportation
data, to what level has your organization crested digital trangportation data covering your service
or jurisdiction area?’

Progress of Work Frequency Percentage

Completed 268 31%
Work in Progress 558 65%
Planned 35 4%

N=861, 2 missing responses

57% of organizations engage in the distribution of transportation data, 22% of
organizations plan to digtribute trangportation in the future, and 21% have no plansto distributed
trangportation data (Table T6).

When asked, “Does your organization coordinate trangportation data cregtion with other
organizations?’ 44% indicate they currently do creste data with other orgnaizations, 26% report
plans to do so and 30% indicate having no plansto do so (Table T7).

Findly, 40% of orgnizations indicate that they are currently engaged in integrating
transportation data with other organizations transportation data, 32% plan to integrate in the
future and 27% have no such plans to integrate trangportation data (Table T8).

Table T6 — Table of the responses to the question, “Does your organization distribute
trangportation data to other users?’

Distribute Data Freguency Percentage

Currently digtribute 688 57%
Plansto digtribute 264 22%
No plansto distribute 258 21%

N=1210, 10 missing responses
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Table T7 — Table of the responses to the question, “Does your organization coordinate
trangportation data crestion with other organizations?’

Coordinate Data Freguency Percentage

Currently coordinate 535 44%
Plansto coordinate 311 26%
No plansto coordinate 365 30%

N=1211, 9 missing responses

Table T8 — Table of the responses to the question, “Does your organization integrate
trangportation data with other organizations transportation data?’

Integrate Data Frequency Percentage

Currently integrate 488 40%
Plansto integrate 392 32%
No plansto integrate 331 27%

N=1211, 9 missing responses

Trangportation Data Quality

While the data described above indicate that many organizations currently ded with
trangportation data, it is also very important to measure the quaity of transportation data. Data
quality was measured by the following question, “Which of the following best represents the
gpproximate positional accuracy of the mgority of your trangportation data?” 39% of
organizations indicate that their organization’ s data are of the highest category of accuracy, more
accurate than 1:2,4000 scae (Table T9). Next, 11% of organizations reported the next highest
level of accuracy reflecting source materid whose scae ranged from 1:2400 to 1:5999 and 21%
indicate a scale range that would include 1:24000 USGS topographic quad maps as source
materid. Only 9% of organizations indicate a less accurate positiona accuracy representing
1:25000 or lower. Findly, 19% of organizations who keep transportation data indicate that they
are unsure of the positiona accuracy of ther transportation data. This finding may smply reflect
alack of understanding of generd accuracy issues or it may reflect a gpecific lack of knowledge
due to data developed under a clouded history. Further investigation is needed to determine the
reasons why 19 % of organizations are ‘not sure’ of the accuracy of their trangportation data.
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Table T9 — Table of the responses to the question, “Which of the following best represents the
approximate pogitiona accuracy of the mgority of your transportation data?’

Positional Accuracy of

Transportation Data Frequency Percentage
More accurate than 1:2,400 scale 472 39%
1:2,400 to 1:5,999 scale 138 11%
1:6,000 to 1:25,000 scae 256 21%
L ess accurate than 1:25,000 scae 111 9%
Not sure 230 19%

N=1217, 3 missing responses

Trangportation Metadata

Another important measure of the qudity of transportation data is the maintenance of
metadata. Of respondents producing trangportation data, only 21% are currently maintaining
metadata (Table T10). Many more respondents, 37%, are planning to maintain metadata, and
40% have no plans to maintain transportation metadata. Despite the recent visibility of metadata
efforts, it is not surprising that metadata maintenance is il a arelatively low rate congdering
both the lag time in the survey analysis and the time required to inditutionalize metedata
development processes. In addition, thislow level of metadata may be afactor in the rlatively
high number of respondents who do not know the accuracy of their transportation data.

Since much of the promoation of metadata in the United Sates has been done by the
FGDC, one might anticipate that a great dedl of the metadata would be compliant with the FGDC
content sandard for metadata. However, only 25% of those organizations maintaining metadata
indicate that their metadatais FGDC compliant (Table T11). In contrast, 46% indicate that they
are unsure whether their metadata was compliant. This may smply reflect that some
respondents are unfamiliar with the content standard however, it dso seemslikely that the
complexity of the content standard is perhgps a sgnificant factor underlying this high percentage
of organizations who do not know if their metadata is compliant.

Findly, alarge mgority of organizations, 77% of those maintaining transportation
metadata are dso engaged in the dissemination of trangportetion data. Thisis a postive finding
since one of underlying purposes of metadata is dissemination.

Table T10 — Table of the responses to the question, “Does your organization creste and maintain
transportation metadata?’

Metadata Frequency Percentage

Currently create 257 21%
Plansto create 452 37%
No plansto create 490 40%

N=1211, 9 missing responses



Table T11 — Table of the responses to the question, “If your organization has created
transportation metadata, is it compliant with the FGDC Content Standard for Digita Geospatia
Metadata?’

FGDC Compliant Freguency Percentage

Yes 62 25%
No 74 29%
Not Sure 115 46%

N=251, 6 missing responses

Trangportation Data I nvestment

As ameasure of transportation data investment, respondents were asked about annual
expenditures on transportation framework data. Although this does not provide a very precise
measure of data qudity, annua investments may suggest variationsin inditutional commitments
to trangportation data. The measure is further limited by use of afive-point scae, with the
highest category only measuring annual expenditures of $500,000 or greater towards “creating,
updating, integrating, and/or digtributing.” A very small percent, 3%, of organizations indicate
that they spend an estimate of $500,000 or higher each year. This category represents aminimal
combined estimate of $17.5 million annud investment (Table T12).

However, it is easy to imagine that one of the responding federa agencies could spend
millions more then that in agiven year. Assuming the minimum amounts for each response
category, the survey represents $32 million in trangportation data production investment. For
each range of investments the only amount of which we can be certain is the minimum, so the
minimum is taken as a particularly conservative measure of annua invesment. Reeders should
note that more than haf of the respondents indicated an investment of “< $10,000” which is
included in the minimum combined investment as zero expenditures. An expected finding is that
the mgority 60% of those organizations spending the largest amount of money are Sates
jurisdictions and 18% of organizations are nationd jurisdictions (Table T13).

Table T12 — Table of responses to the question, “Please estimate the amount your organization
gpends annuadly on creeting, updating, integrating, and/or distributing trangportation data?’

Annud expenditures on Minimum
Transportation Combined
Framework Count Percent Investment

< $10,000 63C 54%

$10,000 - $49,999 333 29% $3,330,000
$50,000 - $99,999 A 8% $4,700,000
$100,000 - $500,000 72 6% $7,200,000
> $500,000 35 3% $17,500,000

N=1164, 56 missing responses
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Table T13 — Of the 34 respondents indicating that their organization invested over $500,000 in
trangportation framework annualy, the mgority were state jurisdictions.

Jurisdiction Type Frequency Percentage
STATE 16 60%
NATIONAL 9 18%
MULTI-COUNTY 2 8%
MUNI 3 5%
COUNTY 3 5%
OTHER 1 2%
TRIBAL 1 2%
N=34

Almost every one of these transportation data producers includes roads in their data, but
the mgjority also include railroads, waterways and trailsin their data. And the mgority are
digributing their data to others. These indicators suggest that trangportation datais an
increasngly available form of framework data.

Many producers have incorporated street address information as part of their roads data
Many have incorporated linear reference system information in their roads data. But, very few
have incorporated both. This may indicate an interesting dichotomy of interests between data
producers, those interested in events occurring on aroadway (or other linear trangportation
systems) and those interested in things occurring at buildings near roadways. It aso worth
pointing out that there is no measure of the qudity of these data and, therefore, no means for
determining their appropriateness for larger data applications (e.g., Fetcher et a. 1998).

Still somefindings suggest barriers to sharing and the compilation of these detaasa
single, comprehensive data source. Most data producers reported their organization has
incomplete data. Many reported that they do not coordinate the development of their datawith
other organizations and do not integrate their data with other data sets. Most data producers are
not developing trangportation metadata, and most that are producing metadata are not producing
FGDC compliant metadata. And the mgjority of data producers are investing fairly limited
amountsin thelr data.
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FUTURE APPLICATIONSOF THE FRAMEWORK SURVEY

Creation of Data Producer/User Phone Book:

One of the intended uses of the survey resultsis as a directory of likely geo-spatial data
producers and users. Thismay, in fact, be the Sngle most appropriate use of this database. This
"GIS phonebook™ application of the survey responses holds vaue for the widest variety of
members of the GIS community: individua users can useit to search for datasets, Sate
coordinators can use it to develop alist of likely members of a state-wide effort, and commercid
vendors can use it as a marketing tool.

Because the dataiis available in multiple formats, the "phonebook™ can be accessed in
multiple ways. Perhaps the smplest is smply to use the ArcView Project (from www.fgdc.gov),
select the data theme that interests you most and zoom in and the region in which you are
interested. Then potentid data sources can be identified with smple queries. If adata user were
interested in a smal metropolitan area, they would need to be careful about considering larger
data producing agencies who are geographicaly located in a place quite far from the study area.
Imagine a project manager in Reno, NV who would not only look for local government deta
producers within asmal radius of Reno (say, 20 miles) but would aso look throughout the states
of Nevadaand Cdiforniafor regiond and state-leve producers, and might even look at the entire
nationa set of federa data producers.

Because it functions as a database program, ArcView aso alows for some Boolean
querieslike, "What are the counties in Cdiforniawith elevation data of an accuracy greater than
1:24000?7" Another manner in which the data can be accessed is to open the .dbf file in whatever
database program or statistica package that you use. Often, these powerful programswould
dlow fairly sophisticated queries or selection of producers.

In each of these cases, the database includes contact for information for the survey
respondents. While sometimes incomplete, phone number, mailing address, and email are often
avalable. This permits data users to contact potentia data producers to explore whether
appropriate data are publicly available for use. For state coordinators, this database is aready
paying dividends (see section of the follow-up survey). The ability to develop aprdiminary list
of producers and usersin their sateis alowing some states to jump into the coordination
activities. For the FGDC thisligt has the potentid to serve as a starting list of NSDI participants.

Despite the fact that this database is fill not a complete list of data producers (something
that is essentidly impossible) it is an enormous resource for those willing to take the time to seek
out potential contacts.

Follow-up Survey:

In order to examine the possibility of repeating the Survey, a Framework Data Survey
Questionnaire was designed by the FGDC/NSGIC and digtributed to dl fifty state coordinators.
The survey questions and results are reported at:
http:/Amww.fgdc.gov/framework/survey results'update.html. A summary of the resultsis
included in the URISA Proceedings paper in Appendix B.

Of the fifty states, forty-six state coordinators responded to the survey. 70% of the State
coordinators reported that they were actively using the survey results demongrating the success
of the survey in regards to increasing attention on Framework data. Further responsesindicated
that some State coordinators had not reached the point of using the response data, but anticipated
gpplication of it to their Framework-related work. An important Sgna of the value of the data
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came from a question which identified whether the state coordinators would commit some of

thelr own time to another, Smilar survey. More than three-quarters of the state coordinators
indicated awillingness to commit aweek or more of their time to such aprocess. 54% of Sate
coordinators responded that they would be willing to invest seven days per year into updating the
Framework Survey Data. 22% stated twelve days per year and 24% reported one day per year.

Conclusions:

The ultimate success of the survey will not be achieved until it provides coordinators — at
ether thefedera or sate level —with atool to guide their efforts. Still, this report offersa
number of findings that can dready guide policies and investments in data development. This
survey shows that there is a significant foundation for an intensified Framework effort. It dso
demongtrates that there are any number of weak spots that will need to be patched before the
framework can support larger NSDI projects. These weak spots are both thematic and
geographic. The survey dso showsthat varying levels of data quaity exist, and this could pose
additiond problems. Despite these potentiad problems, the framework appears to be aviable
concept with an enormous amount of data available to support its' development.

Of greater concern for the FGDC may be the critica issue of whether the data can be
avalable for nationwide sharing or whether there are currently too many limitations to this
initigtive. The survey found that many data producing organizations had limited access policies.
Additiondly, very few organizations were maintaining metadata and, of those that were, few
were certain that their data was compliant with the FGDC's Content Standard for Digita
Geospatial Metadata. Like the previoudy mentioned issues this can be addressed, but it needsto
continue to recelve areatively high leve of atention.

Perhaps the single greatest contribution that the survey project has demondtrated isthe
difficulty and importance of monitoring the status of data development in the GIS community.
Much isbeing done, little is known, and far too many decisons are being made with inadequate
assessments of the nation’ s digitd terrain.

38



REFERENCES

Babbie, Earl. 2000. The Practice of Social Research , 9" edition. Belmont, CA : Wadsworth
Thomson Learning,

Brown, P. M., and D. D. Moyer (Eds.). 1989. Multipurpose Land Information Systems: The
Guidebook. Washington, D.C.: Federa Geodetic Control Committee.

Shutt, Russdll K. 1996. Investigating the Social World: The Process and Practice of Research.
Thousand Oaks, CA: Pine Forge Press.

Somers, R. 1999. “Framework Data Survey Preliminary Report,” Supplement to Geo Info
Systems.

Tulloch, D. L. 2000. "Looking Back and Looking Ahead: The State of Framework Data,"
Proceedings of URISA 2000, 427-36 (CD-ROM).

Tulloch, D. L., and J. Fuld. 2000. "County-level Production of Framework Data: Pieces of a
Nationa Spatid Data Infrastructure?* Journal of the Urban and Regional Information
Systems Association. (Under Review)

Tulloch, D. L., and M. Robinson. 2000. “A Progress Report on aU.S. Nationd Survey of
Geogpatia Framework Data,” The Journal of Government Information, 27: 285-298.

39



