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ABSTRACT

Web- and telephone-based remote electronic voting
systems (REVS) offer a solution to the problems of manual
counting, counting accuracy, timeliness of reporting results and
reducing the inconvenience of voting. However, while access to
telephones is ubiquitous, the unequal use and access to Internet
technology across different demographic groups in the voting
population is of concern. We sampled four different populations
(college students, technologically-savvy parents, registered
voters, and confirmed actual voters) to investigate if attitudes
toward a REVS differ across age, race, income, employment
status, education, and gender. We found that age was the only
characteristic that unambiguously affected the preference of
using a REVS over traditional booth voting, and the likelihood
of using a REVS. Younger citizens were more likely to prefer an
REVS. We also found that regardless of demographic category,
most voters indicated a preference for using a Web-based over a
telephone-based REVS.
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INTRODUCTION

The controversy surrounding the Florida vote count for the
2000 presidential election in the United States provides a rich
impetus for electronic voting research. Voting equipment
problems resulted in thousands of unmarked, uncounted and
spoiled ballots. Florida is not the only state that has experienced
problems with traditional voting techniques. Even in the 2004
election, miscounting problems still existed with many voting
machines (2).

A related eclection concern is the low rate of voter
participation. The participation rate in US presidential elections
decreased from 63% in 1960 to 51% in 2000 (11). While apathy
may be partially responsible for the decline in voter
participation, the inconvenience of traditional voting
mechanisms also plays a significant role. For example, in the
November 2000 US presidential election, 31.1% of registered
voters who did not vote said they did not vote due to scheduling
conflicts including being out of town (4). Absentee voting is one
way to help overcome such schedule conflicts. Since 1978,
when absentee voting began in California, the state has
experienced a 20% increase in voter participation (24). This
increase was primarily due to the increased mobility and
flexibility that absentee voting provides. In 2000, Oregon
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conducted its presidential voting solely by postal mail. Turn out
was up 3.5 percent compared with 1996, slightly higher than the
national increase of 2.1 percent (2). Unfortunately, most
absentee voting requires advanced planning in order to take
advantage of it so will not be useful in helping voters with last
minute or unanticipated scheduling conflicts.

Remote electronic voting systems (REVSs) offer another
solution to improving voter participation by improving voting
convenience. An REVS is an entirely automatic electronic
voting environment that enables remote voting; eliminates
manual registration verification; facilitates monitoring, voting
and tallying; and gives immediate and accurate results. While
there are systems problems in elections administration that
cannot be resolved by any voting technology, such as errors in
the registration database, REVS offer a solution to some of the
technical limitations of currently prevalent technologies.

The debate about the pros and cons of remote electronic
voting is considerable, with concerns about security, feasibility,
the voting process, voter participation, and the final turnout (2,
21, 22, 25, 29). Despite many technical challenges and concerns
about the feasibility of electronic voting, several states (8, 21,
25, 26), and the US government, e.g. Secure Electronic
Registration and Voting Experiment — SERVE (10) are pursuing
electronic voting mechanisms. Brazil has already held an all
electronic national election (27), and the United Kingdom is
pursuing electronic voting for national elections in an attempt to
increase voter participation (10).

In general, the social issues surrounding electronic voting
include both political (1) and human behavioral issues (22). In
this paper, we focus on behavioral issues by examining attitudes
toward REVS. By “attitude,” we mean people’s perceptions,
inclinations or disinclinations, beliefs, and preconceptions
towards the use of REVS and toward voting in general; by
“behavior” we mean people’s actual actions taken in the context
of REVS and voting in general. Using x2 tests of cross-
tabulations, multiple analysis of variance, and t-tests of mean
differences, we test if attitudes toward REVS differ across
pertinent demographic characteristics: age, race, income,
employment status, education, and gender. This examination can
help us better understand what kind of people would be more
likely to prefer REVS technology and would be more likely to
use an REVS when REVS become available. Such a study is
valuable in helping policy makers better understand the impact
of implementing REVS on different segments of the voting
population and to determine if there are significant demographic
differences in REVS preference (inclination or disinclination)
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and use that could harm the democratic process rather than help
improve it.

We begin the paper with a description of voting
technologies, both traditional and remote electronic, describing
the World Wide Web and touch-tone telephone varieties of
REVS (6). We then briefly review the literature on the effects of
demographic characteristics on REVS use, and we present
relevant hypotheses. Next, we describe four studies that survey
different targeted samples for their attitudes toward REVS, and
we report the results of several analyses that test our hypotheses.
Finally, we discuss our findings and conclude with some
implications for policy makers involved with the decision of
REVS implementation.

VOTING SYSTEMS
Traditional Booth Voting

There are generally five different technologies used for
traditional booth voting (2). The first three use paper ballots:
hand-counted paper ballots, punch cards, and optically-scanned
paper ballots. Although they are the most widely used
technology (26), punch card machines result in the most
“residual” votes—uncounted ballots, unmarked ballots (where
voters did not make any choice) and spoiled ballots (where
voters marked more than one name) (2). Residual votes were the
principal problem in the 2000 Florida election (30). All paper-
based methods require extensive efforts in counting and tallying
and are subject to problems with accuracy and timeliness in
publishing the results.

The fourth booth technology uses a machine where
mechanical levers are used to vote. The fifth technology uses a
direct recording electronic (DRE) machine, where voters use
physical buttons or touch-screen technology to record choices
(similar to ATMs technology). Both of these voting machines
can directly record and tabulate ballots without human
intervention with the machine. However, since the machines
record every ballot directly, officials are limited in their ability
to audit the election. If voters misunderstand the instructions and
push the wrong buttons, officials have no way to detect or
correct these mistakes.

In spite of their shortcomings, voting precincts in the
United States use a variety of these five voting technologies.
Currently, 2.3% of precincts use hand-counted paper ballots,
28.4% use punch cards, 31.3% use optical scanners, 16.9% use
lever machines and 15.4% use DREs (9)—5.9% use more than
one system in different locations.

Remote Electronic Voting Systems

Currently, two principal mechanisms are suitable for
remote electronic voting. A telephone-based REVS is an
interactive voice response system. It uses either touch-tone or
voice-activated telephone technology for voting. The voting
process is similar to accessing a checking account by telephone.
A Web-based REVS operates on the World Wide Web, enabling
voting on a designated website. The voting process is similar to
accessing a checking account online.

In 2000, more than 51% of U.S. households had one or
more computers at home and about 41.5% of these
(approximately 20% of all households) could access the Internet
(3). However, telephones reach 94% of U.S. households (28). As
a result, telephone-based REVS might be more accessible than
‘Web-based systems.

REVS provide potential benefits for government and
organizations. REVS can improve voter registration validation
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and ballot counting accuracy (16). Even though an REVS
requires a large initial investment to set up—expenses would
include purchasing servers, establishing infrastructure, ensuring
security, and training users—long-run cost savings and social
benefits can be realized. An REVS could help remove the
burden of renting facilities and reducing staff hired during
elections. By providing citizens a convenient electoral process,
an REVS could attract more voters and improve the
participation rate.

For individuals, the most obvious advantage of an REVS is
that voting would be convenient and available for 24 hours a day
throughout the designated election period. Voters who are busy
with work or other responsibilities could vote at their
convenience. Moreover, citizens would save time that would
have otherwise been spent commuting to a voting location and
waiting in line to vote—the latter being a common complaint in
the 2000 and 2004 U.S. national elections. This could save
money, natural resources and help reduce traffic pollution.

DEMOGRAPHIC DIFFERENCES

Although REVS have significant advantages, one serious
accusation against REVS is the notion of the “digital divide.”
Critics argue that the appearance and use of Internet-based
voting technologies present a new form of discrimination against
minority voters (25). In particular, they argue that wealthy,
highly educated citizens would have disproportionate access to
an REVS. Such discrimination in the voting process could
threaten the cornerstone of a democratic government: equal
representation. Concern about accessibility and disparate
impacts on the voting population has led to the criticism that
widespread use of REVS may work to the advantage of some
political parties or candidates at the expense of others.

Although we cannot attempt here a comprehensive
literature review of the effects of demographic characteristics on
the use and adoption of computer-based systems in general, it is
important to note a few key studies that have identified or
discussed important differences. Many studies have suggested
that the demographic characteristics of individuals, such as age,
education, and income, are highly correlated with their use of
the Internet (5, 7, 13, 15). These differences may contribute to a
digital divide and to information inequality (14).

By analyzing data collected from three phases of the
CommerceNet/Nielsen Internet Demographic Study (Spring
1997, Fall 1997, Spring 1998), Hoffman and Novak (14, 15)
found that as income and education levels increase, Internet
usage significantly increases. However, they found that the
differential adoption among races (specifically Whites and
African Americans in the United States) was significant beyond
what could be explained by differences in income and education.
Similarly, the U.S. Department of Commerce argued, “The
digital divide has turned into a ‘racial ravine’ when one looks at
access among households of different racial and ethnic origins”
(23).

There has been mixed evidence concerning whether men
and women also show differences in adoption of new technical
skills. While some studies found gender differences in
perception of needed technical systems analysis skills (20),
others argue that the role of gender has diminished with the
increased ubiquity of computers (17).

A few studies assessed demographic differences associated
with the first use of online voting, which occurred in Arizona in
2000 (8, 30, 31). Solop (31) surveyed registered Arizona
Democrats before and after the election, assessing their
demographic characteristics and interest in online voting. He
found that age, income and education greatly influenced whether
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or not a respondent actually used the Internet to vote in that
election. However, no race effect was found. In that study, about
30% of the respondents indicated that they would be more
willing to vote in an election if Internet voting were an option.

Solop (30) surveyed voters who participated in the
Democratic Party primary election in 2000, to determine if a
voter's demographic subgroup influenced the choice of voting
mechanism (the Internet or a traditional method such as booth
voting or mail). He found that age, income and education
significantly influenced voting method choice. Education was
more important than income, and income was more influential
than age. Specifically, Internet voting was more appealing to
well-educated voters, voters with higher incomes, and younger
voters. However, race and gender were not significant factors in
determining whether voters chose to use the Internet. Solop (30)
also found that where voters lived (urban or suburban) did not
affect their decision to vote using the Internet. By assessing
voters’ attitudes toward using the Internet to vote, he confirmed
that the availability of Internet voting could encourage a
significant number of people that might otherwise not have
participated to vote in an election. In his study, 17% of
registered Democrats said that they would be likely to vote if
Internet voting were available.

Done (8) randomly surveyed 495 Arizona residents
immediately after the online 2000 election. His study confirmed
Solop’s finding that increases in income or education increased
the likelihood of Internet voting. However, a majority of
respondents in all ethnic, education and income groups indicated
their willingness to vote by the Internet. Moreover, of the survey
respondents who did not register for the 2000 national election,
62% indicated they would be willing to register using the
Internet. These results indicated that using the Internet to vote
would increase participation across all age, gender, education
and income groups, which contradicts Mohen and Glidden’s
(21) argument that Internet voting would not influence voter
participation.

These studies provide a good start in investigating
demographic differences in attitudes toward an REVS.
However, the studies we have cited are all associated with
Arizona’s first online election, and only assess citizens’ attitudes
toward Web-based voting. Telephone-based REVS is also an
option worthy of consideration, especially considering that
telephones are far more available to the public than are Internet-
connected computers. In this paper, we test a series of
hypotheses based on the effects of demographic characteristics
on preference of using an REVS over traditional booth voting,
and preference of an Internet- versus telephone-based REVS.
Specifically, we offer hypotheses based on age, race, income
level, employment status, level of education, and gender.

H1: Younger citizens are more likely to prefer an

REVS than older ones.

Young people generally are more likely to use newer
technologies such as the Internet, and newer applications of
older technologies, such as using telephones for accessing bank
accounts than older people. Computers are an integral part of the
curriculum of many high schools and universities in the United
States. Thus, growing up in an environment increasingly
saturated with new technologies, we expect the younger
generation to be more likely to use new applications such as an
REVS. Our expectations are consistent with Solop’s findings
(30).

H2: Race will not have a significant effect on preference

for using an REVS.,

Based on Solop’s (30, 31) findings, we expect that race will
not affect voting mechanism preference.
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H3: Citizens with higher incomes are more likely to

prefer an REVS than those with lower incomes.

Individuals with higher incomes are more likely to own the
technologies necessary (computers and Internet access) to take
advantage of an REVS and therefore more likely to use them.
This is consistent with the findings of Solop (30) and Done (8).

H4: Students and employees (full-time or part-time) of

voting age are more likely to prefer an REVS than
those with other employment statuses.

Students of voting age are typically university students or
high school seniors. We argue that students and employed
citizens are more likely to have easy access to the Internet
through connections at school or work. Thus, we would expect
them to be more comfortable using it for a wide variety of
applications, including Internet voting.

HS5: Better-educated citizens are more likely to prefer

an REVS than those with less education.

In general, we would expect that better-educated citizens
are more likely to be comfortable users of newer technologies,
particularly the Internet. Although many citizens with higher
levels of education might not have learned to use the Internet
and other advanced technologies while they were in school,
higher education generally generates an appreciation for
technology and increases the likelihood that a person would be
open to learning how to use new technologies. This is consistent
with the findings of Solop (30) and Done (8).

H6: Gender will not have a significant effect on

preference for using an REVS.

Based on Solop’s findings (30, 31), we expect that gender
will not affect voting mechanism preference. A recent study on
ERP systems also revealed that no gender differences exist
regarding the user’s satisfaction toward new technical systems
(32).

H7: Web-based REVS will be preferred over telephone-

based REVS.

The only major implementation of an REVS for a public
election used a Web-based system (30). Moreover, we would
expect that the graphical interface of the Web would be
preferred over the more limited voice- or touch-tone-driven
interface of a telephone, among all the demographic groups.

RESEARCH METHODOLOGY

To better understand differences in attitudes toward REVS
usage across various demographic variables, we conducted four
separate studies, using multiple analysis techniques. We
collected data from four very different populations to gain in-
depth knowledge about REVS attitudes between different
groups. Our first two studies targeted populations primarily
composed of people we believe are most likely to use an REVS.
This is important, in addition to a random sample of voters, to
highlight the most pertinent issues to address for actual potential
users. Otherwise, an REVS might be designed according to the
opinions of “the average voter,” whose opinions might be
different from those who are genuinely interested in using an
REVS. Thus, it is important to verify if this is indeed the case by
sampling such populations. In the first study, we surveyed
students at a major state university and in the second we
surveyed the parents of students at a technologically-advanced
high school. Based on our literature review, we would expect
that a sample of students and of adults with high incomes and
high education would be most likely to maximize any effects of
voting mechanism preferences, if such effects indeed exist (8,
30). Solop’s (30) study found that among Arizona Democrats,
young men, people with high income, high education are more
inclined to use vote online. Third, we studied a very random
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population of registered voters, emphasizing randomness and
representativeness of the larger population. Finally, we studied a
population of confirmed voters in order to examine attitudes of

people who actually do vote, rather than those who merely
indicate an intention to vote. Table 1 displays the demographic
characteristics of each of our four samples.

TABLE 1
National Voter Demographics Compared to Four Targeted Samples
USA Nov. 2000 Total in our Students Parents Registered Confirmed
Reported voted Survey Yoters Yoters
(thousands)
Age 110,826 551 138 117 92 204
18 to 24 8,635 7.8% 135 24.5% 112 81.2% 0 0.0% 5 5.4% 18 8.8%
251044 40,738 36.8% 177 32.1% 22 15.9% 48 41.0% 37 40.2% 70 34.3%
45 to 64 39,301 35.5% 205 37.2% 4 2.9% 68 58.1% 44 47.8% 89 43.6%
65 and older 22,152 20.0% 34 6.2% 0 0.0% 1 0.9% 6 6.5% 27 13.2%
Race 110,826 549 138 117 90 204
Asian 2,045 1.8% 28 5.1% 21 15.2% 1 0.9% 2 2.2% 4 2.0%
Black 12,749 11.5% 64 11.7% 18 13.0% 6 5.1% 25 27.8% 15 7.4%
White 89,469 80.7% 444 80.9% 93 67.4% 109 93.2% 60 66.7% 182 89.2%
Others 6,563 5.9% 13 2.4% 6 4.3% 1 0.9% 3 3.3% 3 1.5%
Income (our survey) 547 138 117 88 204
Under $20,000 34 6.2% 27 19.6% 1 0.9% 6 6.8% 0 0.0%
$20,001 to $30,000 56 10.2% 12 8.7% 1 0.9% 12 13.6% 31 15.2%
$30,001 to $60,000 109 19.9% 28 20.3% 10 8.5% 25 28.4% 46 22.5%
$60,001 to $90,000 144 26.3% 31 22.5% 20 17.1% 28 31.8% 65 31.9%
Above $90,000 204 37.3% 40 29.0% 85 72.6% 17 19.3% 62 30.4%
Income (USA) 86,443
Under $25,000 11,173 12.9%
$25,001 to $35,000 9,026 10.4%
$35,001 to $50,000 12,853 14.9%
$50,001 to $75,000 18,341 21.2%
Above $75,000 25,060 29.0%
Not reported 9,990 11.6%
Employment Status 548 138 116 90 204
Work full-time 292 53.3% 19 13.8% 69 59.5% 67 74.4% 137 67.2%
Homemaker 43 7.8% 0 0.0% 27 23.3% 4 4.4% 12 5.9%
Work part-time 54 9.9% 27 19.6% 14 12.1% 3 3.3% 10 4.9%
Student 97 17.7% 86 62.3% 0 0.0% 0 0.0% 11 5.4%
Retired 44 80% 0 0.0% 4 3.4% 9 10.0% 31 15.2%
Other 18 3.3% 6 4.3% 2 1.7% 7 7.8% 3 1.5%
Education 110,826 551 138 116 93 204
Less than high school 10,212 9.2% 5 0.9% 0 0.0% 0 0.0% 4 4.3% 1 0.5%
High school graduate 32,749 29.5% 67 12.2% 22 15.9% 2 1.7% 24 25.8% 19 9.3%
Some college 33,339 30.1% 173 31.4% 89 64.5% 12 10.3% 23 24.7% 49 24.0%
Bachelor’s degree 22,661 20.4% 191 34.7% 24 17.4% 51 44.0% 25 26.9% 91 44.6%
Advanced degree 11,865 10.7% 115 20.9% 3 22% 51 44.0% 17 18.3% 44 21.6%
Gender 110,826 552 138 117 93 204
Female 59,284 53.5% 280 50.7% 52 37.7% 82 70.1% 50 53.8% 96 47.1%
Male 51,542 46.5% 272 49.3% 86 62.3% 35 29.9% 43 46.2% 108 52.9%

In each of these four studies, we conducted three different
types of data analysis. The first analysis cross-tabulated the
respondents based on their preference for voting mechanisms
and on their demographic characteristics. We conducted chi-
square tests to determine if the demographic characteristics
affected voting mechanism preference. The following
demographics were examined: age group, race, income level,
employment status, highest education, and gender. Based on the
response to their voting mechanisms preference, we grouped
respondents into one of four voting intention categories. For this
analysis, we made no distinction between preferences for Web-
or telephone-based REVS. The four categories are:

1. Non-voter: Those who have no intention of voting
regardless of available mechanisms;

2. Booth only: Those who intend to vote, but would use a
traditional booth even if an REVS were available;

3. Prefer REVS: Those who intend to vote regardless of
available voting mechanism, but would prefer to use an
REVS if available; and

4. REVS only: Those who would vote only if an REVS were
available.
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We made it clear to respondents that booth voting would
always be an option as we believe there will not be any national
voting in the next ten years that would use an REVS without a
booth voting option.

It turned out that there were too few respondents in any
sample classified as non-voters; thus, we never used this
category in our chi-square testing. Another problem was that
there were often not enough REVS-only respondents. As a
result, in some cases we had to include REVS-only respondents
with those who prefer an REVS for our chi-square tests. Table 2
displays the number of respondents in each category of voting
choice for each of our four partial samples used for this analysis.

The second analysis used MANOVA techniques to assess
the impact of demographic characteristics on REVS preference.
More specifically, we investigated attitudes toward Web-based
and telephone-based REVS across demographic characteristics.
For this analysis, the demographic characteristics were the same
as those used in the initial cross-tab analysis. Whenever we did
not have enough respondents in a demographic group, we
combined groups to increase the analysis cell sizes.
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