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1. Introduction and Overview

Electronic journals, or e-journals, have become an important tool for scientists and medical
practitioners over the last few years. As Tenopir and King (2001a) have noted, nearly two-thirds of
all scientific journals are available both electronically and in print, and there are more than 1,000
electronic-only peer-reviewed journals. The overall goal of the E-Journal User Study is to
understand the broad range of value that all of this electronic publishing adds for scholars across a
range of scholarly activities, including reading, writing, searching the literature, and creative
thinking. Through both qualitative and quantitative research,' we are examining how life scientists
and medical practitioners are making e-journals a key part of their scholarly practice. Our research
provides a foundation of data and analysis that we hope will help publishers, libraries, and other
scholarly institutions develop more useful e-journals and electronic publishing services.

The Second Survey: The Feature User Survey

In our first survey, we investigated patterns of scholarly practice among users of e-journals in the
life sciences (the full report on the first survey can be found on the study website at
http://ejust.stanford.edu). This report presents the findings from our second survey, the Feature User
Survey.” In this second survey, we looked at the practices of more sophisticated users of
journals—those who use at least some of the multiple features available through electronic journal
editions. (We refer to these users as “feature users”.) We investigated which e-journal features and
services are most useful to these more sophisticated feature users worldwide, how and why these
users use various e-journal features and services, what problems they encountered with the features,
and how they make decisions about personal journal subscriptions (compared to institutional
access). We also conducted a third survey, of a subgroup of respondents from the first survey; the
full report summarizing the third survey findings will be available on the study website in January
2003.

! Research tools were ethnographic interviews, expert workshops, expert interviews, data mining, and three large
surveys. See www.ejust.stanford.edu for the findings of each of these pieces of the project as they are completed.

? Feature users of e-journals are those who are most familiar with e-journals. This study used one online feature, an e-
mail alert service, to measure the familiarity of users with e-journals. We define those who signed up for e-mail alert
services—such as e-mail Table of Contents (¢TOCs) and e-mail citation alerts—as feature users of e-journals. Note that
our second survey has a different target population than our first survey did, and thus the two samples are not directly
comparable. The second survey sample is more homogeneous in e-journal usage than was the first survey sample,
because it includes only feature users, whereas the first survey sample contained nonusers, basic users, and feature

users.
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Several other researchers have recently used surveys to study the use of e-journal features by
scholars (see, for example, Eason, Yu and Harker 2000; Liew, Foo, and Chennupati 2000; Rusch-
Feja and Siebeky 1999; and Brown 1999). Eason, Yu, and Harker surveyed a subset of the 2,867
academic users of SuperJournal, a two-year test e-journal service in the United Kingdom. Liew,
Foo, and Chennupati surveyed 83 U.S. graduate students about their interaction with PROPIE, a
mock e-journal platform. Rusch-Feja and Siebeky report on the initial results from a survey of 1,042
German researchers (mostly in biomedicine and the physical sciences) from the Max Planck
Society.

Implemented in November and December 2001, our Feature User Survey collected information
about the feature usage of a larger and more international population of users: of 10,086 life
scientists and medical practitioners from around the world who use the e-mail alerting features
(moving beyond full-text article access) of thirty-nine society-published e-journals.

The findings paint a picture of some of the evolving functions of e-journals in scholarly practice. In
sharing these findings with the public, with users, with publishers, and with libraries, we hope to
help inform journal development and to provide actionable implications for e-journal design, new
feature development, and new business and service models.

Objectives of the Second Survey

The primary objective of the Feature User Survey was to investigate usage behaviors and
preferences of feature users regarding a variety of e-journal features. Specifically, the goal was to
measure:

= current usage of e-journal features

= problems users encounter with features

= the searching behaviors of e-journal users

= reading preferences of e-journal users

= subscription-related behaviors of e-journal users

Research Questions
The survey was designed to answer the following research questions:

Which online features do feature users employ and find the most useful? For features they have not
previously used, which would they be willing to try?
= Do medical doctors and research biologists differ in their use of online features? Do academic
researchers differ from nonacademic researchers?
= How problematic to feature users are various known difficulties in the electronic environment,
such as difficulties with display formats (PDF and HTML) and with lack of links to older
issues and cited articles?
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=  Why do scholars use e-mail alert services, and how useful are they (especially given the
increase in “spam’)? Do users act on the alerts rather than just saving or deleting them?

= How do feature users search online? Could search engines be improved to address the search-
related frustrations of users? Do users examine more than one screen of search results?

* How do feature users take advantage of the pay-per-view feature, and how much are they
willing to pay to read an article?

* In what formats (PDF, HTML, printed copy) do feature users prefer to read articles and view
images? Do feature users read and/or scan articles retrieved online on the screen before
printing them out?

= How many journals do feature users read and browse at a given point in time? Do high-volume
readers have different preferences for reading format than low-volume readers?

=  Why do feature users pay for personal subscriptions and society memberships?

=  Why do feature users subscribe to new journals or cancel subscriptions to existing journals,
and how does the availability of online editions affect these decisions? Do feature users cancel
personal journal subscriptions because libraries provide institutional access to online versions
of the journals?

In answering these questions, this report begins to illuminate the value (beyond full-text retrieval)
added by e-journals to scholarly practice. The findings of the Feature User Survey suggest paths for
developing future online-specific features, improving e-journal features, and marketing e-
publishing.

We will describe the sample and the sampling methods of the survey in section II, present the

findings in section III, discuss the findings in section IV, and suggest possible implications in
section V.
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I1. Sampling Methodology and Sample Description

The target population for the Feature User Survey consisted of life scientists and medical
practitioners who are relatively familiar with using e-journal features (referred to as “feature
users”). We used e-mail alert service usage as an indicator of relative familiarity with e-journals and
assumed that users of alert services would be more likely to use other types of features as well. We
asked these respondents about their usage of and problems with online features currently available
in e-journals. Because of their more intensive use of e-journals, these respondents were able to
comment thoughtfully about problems of, frustrations with, benefits of, and potential improvements
to e-journals and various features. Descriptions of the sampling methods follow. The final usable
sample size was 10,086.

Sampling Methodology
The second survey was conducted online in the same manner as the first survey.

Sample design: Thirty-nine society-published scientific and medical journals participated in the
second survey (see Appendix III). We obtained e-mail addresses from the list of current electronic
Table of Contents (eTOC) service subscribers for each journal. These journals provide their eTOC
services free to everyone. The people solicited, therefore, are not necessarily members of societies
or those otherwise privileged with online subscriptions. The services send e-mail alerts to service
subscribers when new Tables of Contents are available for the journal.

Online questionnaire: The questionnaire may be viewed at http://ejust.stanford.edu/usersurvey2-
linked.htm (although it is not active for data collection). Note that the second survey questionnaire

contains many open-ended question boxes, whereas the first survey did not. (We did, however,
receive about 200 unsolicited feedback letters from respondents to the first survey.)

Solicitation methods: We sent 83,925 e-mail solicitations to eTOC subscribers, requesting that they
respond via the questionnaire on the Web. From this group, 7,621 solicitations were returned
“undeliverable” or with “technical errors,” resulting in a contact group of 76,304.

Survey implementation and data collection period: Survey solicitations were sent out between
November 26 and November 28, 2001. Data were collected between November 26 and December

21,2001.

Survey response rate: 10,086 unique responses were received during the data collection period,
resulting in a survey response rate of 13.2% of the contact group.
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Descriptive Statistics for Selected Demographics

The survey collected information, summarized here, on demographic factors—sex, occupation,
affiliated organizations, age, field of research, and country of residence. See Appendix I for more
detailed descriptive statistics.

Sex: Of the respondents, 67% were male and 33% female. (There were 9,885 responses to the
question about sex; 201 responses were missing.)

Occupation: Of the respondents, 26% were health professionals (with 80% of these health
professionals being medical doctors such as physicians or radiologists), 19% were faculty members
in academic institutions, 19% were research scientists, 16% were students, 16% were postdoctoral
researchers, and 4% were retirees or others.

Affiliated organizations: Of the respondents, 67% were affiliated with academic institutions, and
23% were with hospitals affiliated with universities. Other organizational affiliations reported were
for-profit companies (9%), government organizations (6%), hospitals or clinics not affiliated with a
university (5%), nongovernmental nonprofit organizations (2%), and self-employed individuals
(0.03%). (Percentages add to more than 100% because respondents were allowed to check all
affiliations that applied to them.)

Age: The average (mean) age of the respondents was 39; the median age was 37. Of the
respondents, 63% were between ages 31 and 50, 24% were younger than age 31, and 14% were
older than age 50.

Fields of research: Of the respondents, 39% reported their research field as biological sciences,
33% as medicine, 19% as biomedical research, and 10% as agricultural and other research fields
related to life sciences. (For more detailed breakdowns of the respondents’ fields, see Appendix I,
Question 26.)

Country of residence: Respondents were from 126 different countries: 42% resided in the United
States and Canada, 39% in European countries, 8% in Asia, 5% in Australia, 4% in Latin America,
and less than 1% in Africa.
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I11. Findings
The Use and Usefulness of Online Journal Features
Literature Review

The SuperJournal Project, sponsored by the United Kingdom’s eLIB program from 1997 to 1999,
conducted the most comprehensive previous survey on feature use (Eason, Yu, and Harker 2000).
That project found that users of the test SuperJournal site perceived browsing, searching, and
printing features to be the core features of e-journals but also considered customizing
features—such as alerting, saving references, building virtual file boxes of articles, and annotating
articles—as “nice to have.” Respondents had a mixed opinion about linking features; they
considered links from bibliographic citations to the actual article or abstract to be “nice to have” but
expressed particular interest in links to the Web sites of authors and to the previous articles of
authors.

Although our survey did not compare the core features of browsing, searching for, and printing full-
text articles with more recent value-added features, our findings about the usage and usefulness of
online-specific features (see Table 1) are mostly consistent with the SuperJournal Project findings.
Our findings about linking features, however, contrast somewhat; more of our respondents noted
that they used and found useful links to cited articles than noted that they valued links to authors’
Web sites. (We did not ask about links to authors’ previous articles.) This may be partly because
cross-reference links to cited articles were much more available in the timeframe of our survey than
in the timeframe of the SuperJournal survey. As we discuss here, hyperlinking is emerging as
perhaps the most useful and important of all the value-added features currently available.

Another eLIB project, the Open Journal project, looked extensively at linking features (Hitchcock,
Carr, Hall, Harris, Probets, Evans, and Brailsford 1998). The Open Journal project developed a
linking system in which links are published within documents upon delivery and served by a link
service via a proxy server. This system allows for continual updating of citation links, so that users
may be pointed not only backward to earlier works (as in print journals) but also forward in time to
later papers citing the one being viewed. The project also experimented with keyword linking and
PDF linking.

CrossRef, a collaborative DOI-based linking service venture (initially among 12 top scientific
publishers, now among 70) may represent the future of linking features. CrossRef, now about two
years old, had in 2001 more than 3 million records from 3,875 journals and was on track to add
between 500,000 and 1 million new records per year. The DOI Handle System resolved about
400,000 CrossRef clicks per month in 2001—indicating that many scientists are already
experiencing the ability to link from a citation in an article to the full text of that article at another
publisher’s Web site.
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Some previous literature also exists about the least-used feature in our survey: pay-per-view. A
survey of 252 U.K. academic and nonacademic scientists (in the life sciences, medicine, hard
sciences, and social sciences), conducted by the Ingenta Institute and reported by Worlock (2002),
found that nearly half had ordered full-text pay-per-view articles (whether paid for personally or by
their institution) and that nearly 30% had at some point paid for full-text articles personally.
Because our survey did not specify whether the respondent or the respondent’s institution had paid
for the pay-per-view feature (used by 36% of the respondents and found useful by only 33% of
those who used it), it is difficult to compare the U.K. users to the broader sample of our survey on
this item. (See also the section on “Pay-Per-View Features,” following, for more background data.)

Most of the other features we asked about in our survey have not, to our knowledge, been asked

about in previously published surveys. A prototype online peer-review feature (a discussion
whiteboard) was included in the SuperJournal test project but not used much.

Table 1: Use and Usefulness of Online-Specific Features

Online-Specific Features Proportion Proportion
Used (%) Useful (%)

Links to a cited article in the same journal 87 08
Toll-free links to a cited article in a different journal for 76 99
no charge
Links to a scientific database 63 94
Access to articles “in press” (links to articles that have

. . 63 86
been peer reviewed/accepted but not yet edited)
Links to author’s e-mail address 61 85
Electronic manuscript submission 60 95
Links to author’s Web site 52 81
Online peer reviews 49 96
Videos or animated graphics 45 67
Pay-per-view features (access to a single article
immediately following online payment) 36 33
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Topline Findings
Feature users benefit from a range of useful features beyond full-text retrieval.

Have e-journals succeeded in adding online value other than full-text retrieval for scholarly
practices? The data from our survey show that 77% of feature users do indeed use these features to
stay current in their own fields; 60% use institutional online subscriptions, and 12% use personal
online subscriptions (see Appendix II, Question 11). The data in Table 1 clearly answer our research
question about the use of features beyond full-text retrieval: nearly all of the features were used by
50% or more of our respondents.

Hyperlinking features are the most used and useful features.

The most used and useful features are all related to hyperlinks, suggesting the importance and
benefit of online navigation features, both for connection with other kinds of content and for
connection with scholars themselves. More than 75% of our respondents had used hyperlinks to
cited articles (within or across journals) and had found them to be useful. Moreover, 98% of those
who had ever used hyperlinks to cited articles had found hyperlinks to cited articles within the same
journals useful, and 85% had found hyperlinks to citations across journals useful.

Medical doctors favored hyperlinks to cited articles more than did non-medical doctors (91% versus
85%). The context of information usage and specific working environments may explain this.
Medical doctors may be more restricted physically, for example, unable to afford to leave clinics to
visit libraries (and possibly less likely to have libraries available nearby).

Hyperlinking to scientific databases was also a popular feature (among 59% of the sample),
followed by hyperlinking to authors’ e-mail addresses (52%) and to authors’ Web sites (42%)).
Those who used hyperlinks to authors’ Web sites were positively correlated to those who used
hyperlinks to authors’ e-mail addresses (with a correlation of about 0.6). Of those who used authors’
Web site links, 83% also used authors’ e-mail address links.

Most of those who used online manuscript submission and online peer review found these features
useful (95% and 96% respectively). Because these features help to speed up processes of
submission and review, they should appeal most to those with established careers who publish many
papers and have many papers to review.

Respondents had not used videos or animated graphics, but respectable numbers of feature
users are interested in trying these features.

Although survey respondents had not much used video or animated graphics, these users were
willing to try these features. Of the respondents, 27% would like to try video or animated graphics,
although they had not used them yet; only 31% had used these graphics and found them useful.
Video and animated graphics features are in an early stage (only 45% of feature users had ever used
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them) and need improvement relative to other features (31% of users of these features found them
not useful). Medical doctors use videos and graphics slightly more than do other research scientists
(50% of MD respondents had used these features, whereas 42% of non-MDs had used them; 27% of
non-MDs answered that they had never tried them but would like to try them). Video and animated
graphics features clearly need more development and possibly better marketing, particularly in
journals targeted at non-MDs.

U.S. and Canadian scholars are more likely than scholars from Africa, Asia, Australia,
Europe, or Latin America to have used any given online feature.

U.S. and Canadian scholars were more likely to have used most online features we asked about than
were scholars from other countries. This finding seems counterintuitive if one assumes that library
space and collections are more restricted outside of the United States and Canada and that scholars
in other places might thus turn more frequently to online features, particularly to retrieve
hyperlinked articles in citation lists. Interestingly, responses to an open-ended question in our
survey about feature use suggest that respondents from developing countries (e.g., Argentina) may
value e-journals and alert services highly because they allow access to articles that users would
otherwise not have access to at all, especially to journals that provide free online access. It is not
clear why this value does not translate into higher usage of other value-added online features, unless
perhaps poor computer infrastructure (e.g., slower download speeds) makes using these features too
cumbersome.

The prepress feature is slightly more popular among biologists than among other researchers,
particularly medical researchers.

Sixty-five percent (65%) of biologists have used the prepress feature and found it useful, versus
48% of medical researchers. This suggests that biology is a faster-moving field than other life
sciences in the study. It seems important for biologists to obtain information as soon as it is
available.

Feature users use pay-per-view less than they use other features.

Pay-per-view was the least popular feature, with 53% of the respondents never having used it or
planning to use it. Only 12% of the respondents had used it and found it useful. These 12% were
willing to pay somewhat more per article than the average for the sample (about $2 more per
article). See also the section on “Pay-Per-View Features,” following, for more data on motivation to
use pay-per-view and on the price difference between what feature users are willing to pay and the
current price of pay-per-view.
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Alert Services
Literature Review

Alert services have become popular only in the last few years, so there are currently few studies of
their use. Tenopir and King (Tenopir 2000) found that alert services were used to locate only a
small percentage of articles read by scientists between 1993 and 1998. Other methods of identifying
articles to read included browsing of bound volumes (62% of articles read), online searches (12%),
other people (11%), and citations found in other articles or books (9%). Other means of identifying
articles, including alert services and printed indexes, totaled only 6% of all readings.

Our survey did not collect information about the number of readings, nor did it target the average
scientist, so we cannot compare our data to these figures. Our sample contains only those scientists
who do use alert services currently, and thus our data help to illuminate the motivations for using
such services, as discussed here.

Topline Findings
The top five reasons for signing up with alert services were

1. to become aware of articles published in a given field (9,780 responses)

2. to scan more journals than time would otherwise allow (7,587 responses)

3. to obtain knowledge of new research/practice as early as the information is available (7,365
responses)

4. to keep up to date with trends in science and/or in other medical practice (7,124 responses)

5. to reduce library visits (7,025 responses)

Note that we asked respondents to check all the reasons they had for signing up for alert services.

Alert services clearly help users to stay current in their own fields. As discussed in more detail
following, alerts also seem to bring the user many other advantages, such as the ability to save time
and effort, obtain information sooner, and be able to keep up with more journals. Most respondents
do read the articles they receive alerts about, and most also have easy access to those articles
through institutional subscriptions. These findings suggest that alert services may be powerful
attractors for online journal usage.

Alert services help users to stay current.

The main reason respondents checked for signing up for e-mail alert service was to stay current in
their own fields (97% checked this reason). E-mail alerts help scientists and practitioners to keep
up-to-date, save time for information retrieval, and—a particularly interesting motivation—help
scan more journals than respondents otherwise would read (75% checked this reason). E-mail alerts
thus help users to cover more journals with much less effort.
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The survey asked about two specific e-mail alert services: (1) general Table of Contents alerts, sent
when new journal issues are available, and (2) citation alerts, sent to alert readers of specific articles
of possible interest. More specialized alert services, such as keyword and topic alerts, are also being
developed. Despite current frustrations with “spam,” e-mail alert services seem to be useful for
scholarly practices.

Most feature users have access through institutional subscriptions to full-text articles
mentioned in e-mail alerts.

Of feature users, 72% have access to the full text of the articles mentioned through institutional
subscriptions and 14% have access through personal subscriptions; nearly 13% of those signed up
for e-mail alerts, however, have no online access to the journal articles for which they receive alerts.
feature users from outside of academia and from outside of the United States and Canada are less
likely to have institutional online access than those affiliated with academia and those from the
United States and Canada.

Feature users overall rely heavily on institutional online access for retrieving full-text articles
received by alerts. Many online features developed by individual publishers (such as e-mail alerts)
can most easily be used with library subscriptions to online journals. Despite current conflicts
between libraries and publishers, this result indicates that e-publishing may flourish, along with
library services to the community.

Most respondents follow up on articles about which they receive e-mail alerts.

Most respondents (98.5%) follow up on the articles (either abstracts or full text) about which they
receive e-mail alerts. Seventy-four percent (74%) read abstracts first, and 21% read full-text articles
without reading abstracts as a first step in following up on articles from e-mail alerts. E-mail alerts
may thus be effective tools for helping scholars to identify relevant content and then screen it (either
by reading the abstract or by linking directly to the full text) to see if they want to read it in more
detail.

Related Findings from Open-Ended Questions

Respondents were given the opportunity to add (in free-text comment boxes) any other reasons they
had for using e-mail alerts or to note benefits they received from using alerts. Typical benefits
included time and cost savings (presuming the articles were free) and the convenience of not having
to go to the library or somewhere else to get an article. Another benefit not listed as a survey choice
was that e-mail alerts facilitate selective article printing, reducing the huge amounts of paper to be
read.

Perhaps the most interesting benefit mentioned in the open-ended responses was that e-mail alerts
preserve a schedule or routine for scanning that the scholar does not have to maintain. Several

scholars mentioned that they do not need to keep track of when to scan or browse certain journals
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because they know that they will get an e-mail alert. They made statements such as “I don’t have to
remember” or “I don’t have to think” about looking in particular journals because they could rely on
the periodic alert. The offloading of this work of remembering appears to be a big benefit for
scholars. In addition to this, some mentioned the use of citation alerts to track their own work as an
important benefit, and some noted the benefit of help in creating a personal digital library using
reference software such as EndNote.

Two other activities that scholars reported doing with the alerts they received were (1) downloading
relevant citations into their EndNote databases and (2) e-mailing the author to receive a full-text
copy of the article.

Other scholars described the hassles or downsides of eTOCs, such as getting overwhelmed by e-
mail and having to get very picky about which eTOC to sign up for. This is particularly difficult
when scholars sign up for various eTOCS and then receive multiple alert e-mails that they have to
scan. Getting all eTOCs in one e-mail would lessen the e-mail load. One scholar suggested that
submitting profiles to a Web site where publishers come together would be helpful in reducing the
amount of e-mail alerts.

Online Article Searches
Topline Findings

Multijournal search Web sites that provide links to full text are the most popular starting
points for article searches.

More than 70% of respondents said that they usually start searching for full-text articles from a
multijournal search Web site that provides links to full text: 54% use PubMed, and 25% use some
other multijournal Web site (such as Medline, Science Direct, etc.). Many fewer respondents
reported starting from other points: 7% use online citation indexes, 6% use a specific journal’s Web
site, 3% use a general-purpose search engine, and only 1% use their local library’s reference room
and stacks. This probably reflects the degree to which the sample is online-oriented; a sample of
more basic users of e-journals or of those with less online familiarity in general might yield
different results.

Speed, familiarity, ease of use, and comprehensiveness are cited as the four features that make
PubMed most popular.

PubMed was the most popular search Web site among our survey respondents. Among those who
use PubMed, the top four reasons given for using it, in order, were that it is

1. fast(4,274)
2. familiar (4,219)
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3. easy to use (4,194)
4. comprehensive (4,170)

These ranked characteristics cited as reasons for using PubMed as a search starting point were not
very different from the pooled (entire) sample rankings. A similar number of respondents checked
each of these four characteristics, suggesting that all are important criteria for a good search engine.

Users want search engines to be fast, easy to use, and comprehensive.

The most frequently experienced concern of searchers is not having enough links to free full-text
articles in their search results (67% said they frequently experience this concern). Future search
engines may thus need to be not only fast and easy but also linked to full-text articles. Links to full-
text articles may make search engines more popular with users in the life sciences.

In addition to the reasons already listed for starting at a particular point, scholars reported other
important criteria: file search capabilities, links to specific data, hyperlinks to full text, preprint
availability, Boolean search capabilities, links to related articles, and capability to download to
EndNote. These attributes are consistent with e-journal features that scholars find useful in general.
Other important starting points scholars mentioned in open-ended responses include Current
Contents, EndNote, PubCrawler, BioMedNet, other multiscience databases, and other specific Web
sites or author Web sites.

Users like to see available formats and cost (if any) of full text as search results.
The top eight types of search results users like to see displayed (in rank order) are

title

journal name

author

date of publication

abstract

page numbers

form of linked full text (e.g., HTML or PDF)
whether there will be a charge to view full text

© Nk

Although scholars sometimes demand better descriptors of the content for search results display, the
data suggest that most people want the usual indicators. The two newer items respondents were
interested in seeing were the forms of full text available and whether there would be a charge to
view full text. This also indicates that scholars do expect to see a link to full text in their search
results.
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Searchers want more links to free full-text articles—and fewer, more relevant results from
their searches.

The top three search concerns “frequently” experienced by feature users are:

= articles that are not available in full text online without a pay-per-view fee (67%)
= too many results returned from a search (41%)
= results not well sorted by relevance to search criteria (38%)

The frustration with unavailability of free full-text articles online has been documented elsewhere.
The high levels of frustration with too many results being returned from searches and with results
that are not well sorted by relevance are interesting. Only 28% of the respondents, however,
reported frequently experiencing a return of articles on topics they weren’t interested in—so the
sheer volume of interesting articles currently being published in the life sciences may be a factor in
the frustration with too many results.

Many fewer respondents reported that the other search concerns we asked about were frequent, but
most were at least occasional concerns. Only 17% of respondents reported frequently experiencing
articles without abstracts as a concern, but 70% did report this as an occasional problem. Likewise,
only 27% reported that keywords that do not accurately represent article content were a frequent
concern, but 62% did say that such keywords were an occasional concern. Only 17% reported lack
of cross-reference searches across journals as a frequent concern, but 56% reported this as an
occasional concern. Improvements in these areas might still be worthwhile. In contrast, 48%
reported that becoming lost while searching was never a concern, only 6% found it frequently a
concern, and only 46% found it occasionally a concern—so improvements may be less needed in
this area.

Users read multiple screens of search results.

Nearly three-quarters (72%) of the respondents said they look at two to five screens of search
results. Only 3% said they look at the first screen only, and 25% said they look at more than five
screens. We conclude that users do read search results beyond the first screen. Difficulty in sorting
by relevance may be preventing most feature users from reading beyond five screens—or those who
sort by date may usually look for only the most recent year or two of articles (when frequently
scanning the literature to “stay current,” for example).

Pay-Per-View Features

Literature Review

Document delivery of individual articles (either in printed or electronic version) seems generally to
be alive and well in the U.K. research community; 65% of respondents in Worlock’s (2002) study
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said they had ordered one to five articles each week, and two-thirds of those respondents said they
prefer to receive full-text articles in hard copy. Age played a role in format preference, with
electronic delivery preferred by twice as many of those under age 45 (40%) as those over age 45
(20%). Tenopir and King (2001a) note that the number of articles received by scientists in the
United States—through document delivery, interlibrary loan, and other “separate copies”—has also
grown, from 43 million copies in 1977 to more than 100 million copies in 1998. During the same
period, the number of personal journal subscriptions per scientist has decreased.

Topline Findings

Pay-per-view is the least popular feature for survey respondents—and few would pay more
than $10 per view.

Respondents were asked in the survey what motivated them to use pay-per-view and what they felt
was a reasonable price for pay-per-view. The median price our sample of feature users would pay
per article for pay-per-view is less than $3, and nearly everyone (98%) felt that the reasonable price
to pay per article was less than $10.

The obvious answer as to why users do not use pay-per-view, then, lies in the huge difference
between the current pay-per-view price of $30 or more per article and the willingness of users to
pay only $10 at most per article view, even though they say pay-per-view is useful for urgent needs.
Others have argued that online payment security is the major concern for users,’ but what price
users feel is reasonable also appears to be another important factor.

Users do use pay-per-view when they need articles urgently.

If we look at the top three experiences of users with pay-per-view, we conclude that users do not
use pay-per-view in most cases, but many find it useful for urgent needs. Respondents agreed with
the following statements in this order:

1. “I don’t need pay-per-view because I already have access to whatever journal content I need
through institutional or personal subscriptions.” (3,427)

2. “I would not use pay-per-view under any circumstances.” (3,400)

3. “I use pay-per-view only when I need an article urgently.” (2,656)

Respondents appear to fall into two camps—those who find pay-per-view useful for urgent needs
and those who say that on principle they would never use it. With the overall sample feeling that

? Chuang, J.C.L, and Sirbu, M.A. Network delivery of information goods: Optimal pricing of articles and subscriptions.
In Internet publishing and beyond: The economics of digital information and intellectual property. D. Hurley, B. Kahin,
and H. Varian, eds. Cambridge, MA: MIT Press, 1999. In press. Available at
http://ksgwww.harvard.edu/iip/econ/chuang. html.
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anything over $10 per article is unreasonable, however, even those who find it useful for urgent
needs are unlikely to pay the $30 per article often charged today.

Reading Preferences
Literature Review

Hitchcock and colleagues (1998) estimate that more than 80% of e-journals are presented in PDF.
Studies by Tenopir and King (Tenopir 2000) between 1993 and 1998 found that scientists averaged
120 readings of scholarly articles per year. Three-quarters of readings by university scientists were
for research purposes. Engineers read fewer articles, and medical faculty read more; nearly one-
third of all articles read (on average across all scientists) were from e-journals or digital databases
(Tenopir and King 2001b). Tenopir and King also found that in both academic and nonacademic
settings, scientists whose work had been recognized by achievement awards read more on average
than those who hadn’t won awards. Tenopir and King’s studies have also shown that scientists’
estimates of the amount of time they spend reading per article have increased since 1977 from 45
minutes to 52 minutes per article, and the average length of articles has increased from 7.4 pages to
11.7 pages over the same period. Additionally, they found that scientists read at least one article
from each of an average of 18 scholarly jo