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Introduction: Electronic mail (E-mail) is increasingly
available withinbusinessesnd may be exploited for

survey data collection where connection to the
Internet/World Wide Web exists. The Bureal.abor

focused on aontinuingprocess of offering additional
features designed to streamline operatiand reduce

costs.  The development ofE-mail collection is a

natural part of this process.

Evolution of CASIC Methods: Over the last two
decades, theréas been a rapid development of

Statistics hasonducted a preliminary assessment ofalternative automated collection methods beginning

the ability and willingness CES respondents to use E-

mail anddeveloped a prototype collectionstrument
as the firststeps inlaunching afeasibility test of E-
mail collection in the monthly CurrenEmployment
Statistics (CES) survey. Undtre envisioned E-malil
collection, respondents receive electromeil, enter
their data whichimmediately resides on thsurvey
agency's computer.This paperprovides results from
this customer attitudes review,including their
willingness to useE-mail. It alsoreviews current
Internet/ WWW features relevant to datallection.
Also, we profile the strengthendweaknesses dhe E-
mail/Internet against other automatedollection
methods in terms of quality, timelineaad costs, and
discuss issueselating to its futureuse for surveys
including confidentiality.

For the purposes othis paper,references to E-mail
include using Interneand World Wide Web (WWW)
for communicating with respondents.

Background CES Survey: The CurrentEmployment
Statistics (CES) survey collects each month
employment, payroland hours datdom a sample of
almost 400,000 business establishmenfBhe CES

operates in a federal-State cooperative system wheRespondent Access to E-mail:

each state collects, enters, editsl transmits data for
the national estimates.

The CES data are published afterly 2 and a half

with CATI in the 1970s, then with thavailability of
the microcomputer came CAPI, TDdadVR. Each of
these methods required little of the respondswept a
touchtone telephone.

In the 1990s came Computeriz&klf Administered
Questionnaires (CSAQ). Also known as CASI
(Computer Assisted Self-Interviewingjhis method
was the first to take advantage of the growaegess of
advanced microcomputers in thvery hands of our
respondents. Using CSAQ, respondents load the
provided software otheir PCsandusethe system for
entering and editing theiown data. Thus,CSAQ
methods are much like CAExceptthe software acts
as the interviewer.Like in CATI, CSAQcan contain
branching and on-line editing.

As the Internet andNorld Wide Web provide an
inexpensive and easy-to-use  communications
framework,andbuilding on widespread availability of
high-powered desktop computers,E-mail reporting
represents the logical end point in theolution of
automated collection methods, although refinements
are certainly to follow as the technology permits.

US employers
responded to the increasing international
competitiveness pressures by downsizing and flattening
their organizations, increasing thegroductivity and
controlling theirwageand price structures.However,

weeks of collection, placing an extreme burden onperhaps more importantlyemployers responded by

collection methods. Untihe lastfew years,the CES
was collected entirely byail shuttle. Now the CES is

investing heavily
communications

in  computing
during the

technology and
1980s toboost

in the midst of a&omplete transformation to automated productivity, tolink their national and international

collection using CATI as dransition method to
ongoing Touchtone Data Entry (TDE) -collection.
Over a decade of researemd implementation, the
CES first addressed the neddr extremely high
response rates for preliminary estimat@sg then has

operationsand to provide instantaneousccess to
critical management information on inventories,
personnel, and cash-flow transactions. In 1991,
companies fothe first time spent more on computing
and communications geathan on industrial, mining,



farm, and construction machines--as the Industrial Agdo ensure the quality of our products, osurvey

gave way to the Information Age. operations generally include:

» Sample solicitation,
In thebusiness community, we have entetleel age of + Collection (mailout, mailback, and check-in),
the information superhighway where instantaneous <+ Nonresponse prompting,
electronic accessand exchange of information is * Keypunch and keypunch verification, and
paramount. LANs and Irternet/ WWW have blurred + Screen and edits with reconciliation callbacks

traditional organizational lines creating “virtual
enterprises'and provided technology proficient firms Current Survey Operations: Over 80 percent of
with the foundations for a significant competitive edge .establishment surveys, on amternational basis, are
These competitive, downsized, highly automatedconductedunder the "time honored" methods and
electronic-information oriented firms are the same onegrocedures fomail collection. Many of ourcurrent
which we will be contacting to ask that they voluntarily mail survey activitiesare semi-clericaland labor-
share their information with us and weéll need the intensive in nature such as nonresponse prompting and
most flexible, least burdensome approaches to ensuesit reconciliationand thusour sample sizeare often
initial acceptanc@ndongoing cooperation. Owoal limited by the amount dbllow-up phone calls we can
is to determinenow best to takenaximum advantage afford.  Additionally, overthe years, thesemail
of the employers operating environment in re- collection methodandprocedures have created a false
engineering our survey operations for the future. image that establishment surveys require many
months, if not years, t@roduceand publish survey
In a recentsurvey of 404 randomly selected Chief results.
Information  Officers (CIO) of Fortune 2000
companies, severdley indicators of the current and During the 1980s, in order to address many of the
future potential for E-mail were outlined. Most limitations inherent in maitollections operations, we
significantly, 89% of ClOshad E-mail within their saw a preoccupationwith telephone collection
companies. Aboutalf of the remaindeexpectE-mail  methodology. While irearlieryearsthe telephone had
accessvithin the nextwo years. However, about 60% been used as a secondary methauad for prompting
of their employeeshad access. Lesthan half, 44%, andedits, in the 1980s ivas catapulted to a primary
had a link to the Internet. mode for collection. Methods were developed for
CATI collection with discussions ofhe merits of
Most of these large businesses initially establish E-maitentralized versus decentralized data collection centers.
linkages to improveinternal communications and Methods were developed for computer-based touchtone
internal decision making.  Importantlythose with  datacollection (TDE)systems for selected surveys and
Internet accesspoint to it as a means foiurther this was immediately followed byequivalent voice
improving decision making, indicating thatthose recognition (VR) systems. Subsequeasearch and
without Internet access are likely to follow. discussions focused diimeliness of data, significant
reductions in direct labor costs for collectioninimal
Importantly for surveys55% reported using electronic hardware/software investment,and respondent
forms of some type, for example electron&dendars, acceptance. FAX transmission also emergedrasde
purchase orders, time cards, proposalsd sales of collection, howeverwith somewhat lessthan
reports. Familiarity witfiorms-based work makes our encouraging developments for Intellige@@tharacter
application easier to accept. Recognition (ICR) systems toeliminate the
inconvenience of th&AX paperand thesubsequent
Survey Agencies Current Operating Environment:  key entry activities.
Much like the private sectosurvey agencieare also
facedwith a competition challengendour reputations E-mail/WWW  Survey  Methodology:  E-mail
andfuture funding will bebased on how successful we embodies all of the strengths of the advanced telephone
are perceived by our customers which inclugelicy  procedures ofthe 1980s while at the same time
makers, the media, and the financial amgsiness eliminating many of the weaknessds:mail collection
communities who useur data. Our products are will involve two separate aspects thfe Internet/World
survey estimateand theirquality or useability is based Wide Web system.
on theirrelevance within an ever-changiregonomy,
their accuracy, and their timeliness. Self-responselata collection involvesthree separate




functions: Advance Noticeeminders, incoming data
collection and non-response prompting.
monthly advance notice message rgmmt via postcard
or automated out-bound FAX.This message replaces
the arrival of the paperform under traditional
collection as aeminder to the respondentSecond, is
the data collection efforts of the respondents.
Traditionally, the responden¢viewsrelevant records,
performs calculations, if necessary, fills dbe form,
and returns thdorm in themail. Under TDE, this
function is performed bylialing the TDEsystem and
entering data as requested by the digitizextbal

edit-query scenario, d-mail data are returnethey

First is a areimmediately editeéind within,say, the hour a set

of user-friendly edit diagnosticare directly E-mailed
back tothe respondentor verification, correction, or
comment code explanation. Under E-mail
methodology, most surveglata collection operations
can be fully automated and the overall process
simplified for both the survey agencyand the
respondent.

Total Design Method On-line: The eventual
replacement of traditional methodsapstly mail, with

prompts. Lastly, non-respondents receive telephone &-mail will require a carefuteview of all mail-based
FAX prompts on specially designatdedys conforming research. The results will, in dikelihood, serve as
to the availability of their payroll records. reasonable starting point®r E-mail methodology.
Under TDE, for example,very high response rates
A typical E-mail survey collectioncycle wouldbegin  have beemattained using a combination of advance
with a normal sample contrdile which now has the noticeseasy to uselata entry interfacegndcarefully-
respondents’ E-mail address in addition to the normalmed nonresponse prompts. Will E-maibrk the
respondent contact information of name, address, anrshme? Alsothe Total Design Method (TDMffers a
phone number. Theollection form is astandard very studied approach to maximizing response rates.
“"electronic package" containing an image of theUnder the TDM, eachsurvey featurgprenotification
guestionnairesurveyinstructions, definitionsand any message, thesurvey instrument, reminders and the
special notes. User-friendly Hypertext screens providéiming of each) carries potentiafor improving
easymovement among a series of screens providing allesponse rates. Will E-maikehave similarly tanail
relevant survey information and"help” screens and with regard tathese? Willthe response rate increases
telephone numbers. As theollection cycle seen be commensurate under E-mailGw does forms
approaches, respondents opgéeir E-mail to find a design research carrgver into research on screen
reminder, "surfs" the net to the CES homepagedesignandhuman-computer interface? These, among
accesseghe datacollection screenand fills in the  other questions will be evaluated in the CES E-mail
requested data usindpeir records as required. The pilot tests.
moment the respondent is finished, with a click, the
data are transferred to tlservey agency. Schedules E-mail Versatility:  Unlike the telephoneollection
are electronically checked-irand, atpredetermined methods othe 1980s, E-mail caaccommodate a wide
time periods, E-mail nonresponse remingackages range ofsurveysand surveyoperations. Thause of
containing the full original information are telephone collection procedures were oftienited by
automatically sent. the length andcomplexity of the questionnaire, the
frequency ofthe collection cycle,and the range of
Existing TDE and VR methods largely eliminate labor-survey operations for whichthe telephonecould be
intensive activities for mail-owndmail-backand data used in a cost effective manner.
entry. However,neither methodet directly addresses
another expensive activity: data editing and Questionnaire LengthCATI was limited to surveys
reconciliation. Our current labor-intensive edit andwhich could be conductedithin a 20-minutesession
reconciliation operations caalso be directly handled andwas problematic if respondents needed to refer to
under E-mail; allowing for the first time, the their records. TDEand VR were correspondingly
respondent to directly review perceived edit failuredimited to the number of itemf®r which a respondent
and correct them asiecessary. This will allow the  was willing to push buttonsand for the number of
elimination of the large semi-clerical operations ofquestions a respondent waslling to answer to a
staff poring over reams of computer rejectethta and machine. E-mail, however, has the ability to
attempting to "correct it" or label it as unusable. Theaccommodate structured questionnaires of any form or
respondent will directly addressll edit failure length including“form-layout" designs otraditional
questions either through on-line edits in #lectronic  "question-by-question" designsThe respondent has
questionnaire package or througtotlow-up E-mail  theability to refer to records as frequently as needed or
edit-query fromthe survey agency.Under the E-mail




to partially completehe questionnairand return to it transmissiorcostsare unclear since at this time there
at a later time. are no toll booths on the information superhighway.

Survey FrequeneyOn the surface, E-mail lendiself ~ Assuming that respondents wouldpay only the
more naturally to ongoing versus one-tirmerveys. marginalcost ofthe link, and not thenonthly fee for

Maintaining updated E-mail contact information andtheir service, costs tahe respondent should hery

conducting periodicycles forongoingsurveys is more low, paying only forthe few minutes needed to
easily accomplished for periodic surveys. compete their data entry and verification.

Altering Questionnaire ContenE-mail has thesame Under any other collection methoefforts are always
very broad flexibility as traditional mail in easily made to keep respondents' actuatof-pocket costs to
accommodating content changes (e.g., addingde® a absoluteminimum by providing pre-paigostage, or
items) or conducting periodisurvey supplements. toll-free telephone service. Using a TBEstem, the
Under the E-mail environment, respondestsess the respondents call a toll-free number to gain access to the
CES serveandusethe softwareresiding there. Thus, system,thus, the infrastructure exists povide free
the system can be modified and loaded at a single poiatccess tdhe respondent. At this writing, thfsature
and maintained. Once loadedthen, allrespondents does not yet exist for the Internet/WWW.
have immediate accessttee modified software. The
telephone collection operations of CAahd TDE are Product and CustomerService Improvements: The
more limited since they require an immediate answeimprovements offered byutomationand electronic
for the new data item during thénterview and this communication will ultimately lead to simplified
may not bepossible ifthe respondent needs to refer torespondent reporting, more accurate microdata, more
his/her records. E-mail questionnairesay offer timely responsesandimproved customer access to our
calculation worksheetsyhereby the respondent can survey products.
enter portions of answers whichwould be
automatically calculated into the final response. Microdata AccessPata quality and access will
continue to improve significantly within the
Costs: Overthe decades we have investiedge sums  establishment. During the 198@mployers began a
of money to developand refine the labor-intensive shift to theuse of sophisticated off-the-shelf software
centralized anddecentralized operations which help and also contracting out for specializegrvices such
ensure the quality of our estimates, these operatioras payroll processing. These software packages and
include: collectionand collection control, multiple services together with electronic communicatiiow
stagesand modes of nonresponse follow-uggy entry  far more accurate and detailled management
with verification,and editing withreconciliation of all  information to be readily available within the firm.
failures. However, under E-mail reporting, all Information which in the past requiredeeks to
collection activities can be fully automated and becomeavailable within the firm isxow on-line in a
centralized in one room containing a dedicated LANmatter of days.
system. Packagesare electronically sent at
predetermined datesnd informationchecked-in on a Accuracy-For our surveys, accuracy will also be
flow basis with edit query packages automatically senimproved in a number ofvays. The microdatarom
as required. employers will be based increasingly on direct
computer generated tabulations verdasa which are
The cost-effectiveness dE-mail is a littledifficult to ~ compiled separately from secondagtasources. The
fully measure at this time. We dmow that many respondent will be able to directly respondatb edit
labor-intensive activities can be virtually eliminated queries thus eliminating the neefdr subjective,
and that the timdapse forone-waycommunication atypical treatment by theurvey agency ofmicrodata
will be reduced from about 5 daysder mail to a few which appear to be out of the normal/expeaizage.
minutes under E-mail . Additionally, we alémow  Responseates should also increase since nonresponse
that E-mail eliminates the costly telephone line prompting can be handled on a far mdireely and
connect-time charges associated with lengthy CATktontrolled basis, making thgrocess less vulnerable to
and TDE interviews since, like FAX, E-maibnly  publication cutoff dates. The unit-cost pachedule
requires direct transmission timeHowever, E-mail  will be significantly reduced by the elimination of
postageand themany labor-intensive activities under




mail and bysignificantly reducing telephone charges challenge the picture &-mail/WWW-based methods

for edit, prompting, and collection calls. This
reduction inunit costcan then beedirected towards
increased sample size to redube level of sampling

error for the survey ordirected towards other quality-

enhancing activities.

Timeliness-©ur customers will
timely data. Forsome surveyshis will mean “final"
estimates will be quickly availablend thus will
eliminate the neeébr "preliminary” estimatesurveys,
or for others, a reduction ithe size ofrevisions

benefit from more

described inthis paper. While théasic features are
likely to be remain somewhat consistent witkhis
paper, exactly how respondentsiteract with survey
tools will, inevitably, evolve.

For the meantime, the CES E-mailototype system
uses a Windows NT server, Netscape Secure
Commerce Server, Nomad Development Corp.
WebDBC Database Gateway and the Netscape browser.
The respondent needs to havbrawserthat supports
HypertextMarkup LanguaggHTML) tables.  Such

between preliminary and final estimates. Some surveysrowsers, such as Mosaic, can be obtained freML

may be able to publiskheir data withonly a very

tables are required for forms-based data entry.

limited time-lag making the data more relevant to

currenteconomic conditions, while others may digle
to increase theipublication frequency fronannual to
quarterly or quarterly to monthly.

Customer ServiceFhere will also be manenefits in

E-mail Security: Perhaps the single most critical
feature of the Internet infrastructurtnat most be
solved isthe security ofthe transmitted information.
This limitation is repeated byverystudent of the Web
and is drawing the attention of much of tt@mputer

terms of information dissemination. Our respondentgommunity as many applicationsre beingslowed

will benefit since we will be able to provide tbem,
also electronically, a profile dheir firm's information
against national (or State) industry averagesived

because ofthe lack of security and otherfeatures.
Thus, it is reasonable txpect these problems to be
solved, and in the meantimefeasibility tests can

from thesurveyresults; examples include employment proceed.

trend, earnings data andiork week hours and
overtime. This will allow the participating firms to
directly follow the performance ofheir firm against

Research issuefocus on two
First is respondent reaction.

Research Issues:
primary areas.

Do

current trends in their industry, thus adding an extraespondents usgheir E-mail? How often do they

benefit for participating in the survey.

In addition to providing end-result products back to ourconfidentiality?

accesgheir E-mail? What are their reactions to using
E-mail? Are respondents concernecbout
It is also critical inthe CES to

respondents, electronic communication will provide alldetermine whether this method wilkatisfy the
users with quickeasy,and cost-effective access to our response rate requirementsSecondly,what systems

survey products.

bounded volumes)calling or writing for specific
tables, or purchasing specialized diskettes; usdfs
have direct menu-driven electroraccess tmur large
longitudinal public-access databases. This will

significantly reduce the labor-intensive overhead
associated with our information

dissemination Results of Respondent E-mail Availability:

Instead of waiting long periods for and proceduresare necessaryand available for using
paper releases (i.e., press releases, periodicals, aBemail collection?

What featuresare currently
available and which still need to beleveloped and
standards establishedThe feasibility of bothsystems
and procedures as well as respondent reaction to E-
mail reporting.

In July

activities while providing improved services to the 1995, a non-scientific panel of 1332 CES respondents

users.

Hardware and Software Requirements: The entire

were asked several questiansluating selected issues

relating to availabilityanduse ofE-mail. Wefound

that23% of these unitead access tde-mail, yet only

E-mail environment, including the Internet and WWW 7%, or one-third of theséhad theknown ability to

is rapidly changing. Features whialerenot available

send E-mailoutside ofthe of their firm,seeFigure 1.

even a year a gare entering the marketplace on alLarge firms, with 500and more employeeshad far

daily basis. Eachnew advance imardware software

greateraccess td-mail, 54%, and agairgbout one-

and communications represents new opportunities anthird hadoutside access. The one-third proportion

challenges. One challenge is even just keeping up witlvas consistent acrosdl size classes.

new possibilities. These new produetsd features

Faall sizes,
most respondents with outsidecess weravilling to



report using E-mail. For the CESirvey, 6% of environment. Upon "callingthe system, respondents
respondents totals ove0,000 potential E-mail will work through asecurity systenwhich identifies
respondents. the respondent through a unique identification number,
and atleast one level of PIN. Upaeaching the data
Another research issue is whether respondents will useollection screenthe respondent wilview previous
checktheir E-mail frequently enough to receive and month's data and instructiorfer providing current
respond to messages. We fouhdt thefrequency of data and replying to BLS.
accessing E-mail averaged 2.2 times daibgFigure
2. Only 6.4% never check. Overall, we fouhdt the  Conclusions: The tests of Internet/WWW collection to
vast majority of respondents would check frequentlyfollow in coming months are gart of ongoing
enough to receive survey-related messages to react fagsearch andlevelopment leading towards a paper-
even a monthlysurvey with a very short collection  less, people-lesdatacollection environment. Before

window. we can begin grocess ofre-engineering ousurvey
operations for the future, we must first have a thorough
Figure 1. Summary of E-mail Reporting Potential understanding of our primary customersheir
500+ operating environment, and thegapabilities and
Total Employment flexibility. Employers are our primary customers.
Category (n=1332) (n=67)
Access to E-mail 23% 54% Overthe pastdecade, we have made many significant
Ability to Send E-mail improvements in our operations by focusing on the
Outside Company 7% 18% respondent as our customer. W@®v have tremendous
Willing to Report via new opportunities for simplifyingurveyoperations for
E-mail 6% 18% the respondentand the survey agency. Wdind

ourselves inthe middle of amassivetransition in the

Figure 2. Frequency of Checking E-mail way information is communicated in théusiness

community. The information superhighway is rapidly
Percent becoming a realityand this may well lead survey

Frequency (n=278) agencies notonly to a paper-less collection
Never Check 6.4% environment but also to a people-less environment for
Occasionally Check 36.0% most of our traditional establishmesurvey collection
On average, less than once a da 9.7% and processing operations.  Such cost-controlling
1 time a day 21.2% investments may prowveritical to maintaining program
2 - 4 times a day 18.0% viability in a shrinking-budget environment.
5 - 9times a day 6.1%
10+ times a day 2.6% REFERENCES:
Total Daily Average 2.2 times a day StatisticalPolicy Working Paper 19 (1990 omputer

Assisted Survey Information CollectjorOffice of

It is well-documentedhat the number oindividuals ~Management and Budget.

signing upfor Internetaccess is doubling each year. _ ) o

This fact coupled with these results provideview  Werking G.S., "Establishme&urveys: Designing the
that, while E-mail access in certainlynot now SurveyOperations of the Future"Proceedings of the
predominant, E-mail access is growing rapidly and thaPection on Survey Research Methdudeited Panel on
the current userprovide a large respondent group for the Future of EstablishmenSurveys, American

conducting live methodologies research studies. Statistical Association, in print.

The Next Steps: In coming months, respondents like Werking, G.S., andR.L. Clayton, "Enhancing Data
these will be selected for actual conversiorEtmail ~ Quality Through theUse ofMixed Mode Collection,”
collection. Monthly messages will be sent providingSurvey MethodologyJune 199117, No. 1, pp. 3-14.
an advance notice remind#rat it is time to report.

Respondents will receive a specially designed package

on how to usethe E-mail system. In future

implementation we hope to eliminate such packages

andreplace them with an entirely electronic reporting




