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ABSTRACT

This paper examines the extent and rate of adoption of five Web 2.0 applications (RSS, blog,
tagging, podcast, and wiki) in 111 American Research Association (ARL) libraries and identifies
institutional factors associated with Web 2.0 adoption. The popularity of Web 2.0 continues
to grow, both in terms of the total number of adopting libraries and the adoption rate. Wiki
adopter libraries are in larger universities, have larger professional staff, and are more acceptable
to electronic resources than the non-adopters.
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1. Introduction

Information Technology (IT) fashion is defined
as “a transitory collective belief that an information
technology is new, efficient, and at the forefront
of practice” (Wang 2010). When such a belief is
prevalent for an IT and thus, the technology is going
through a hyped phase, it is described as “in fashion.”
As new information technologies continuously come
in and go out of fashion, libraries regularly face
the challenge to decide whether or not to adopt an
emerging IT. A central question in the decision proc-
ess is whether the innovation will become the “next
big thing” with sustainable dominance or whether
it will be only a passing fad (Moser 2011).

In the library world, there is no doubt that Web
2.0 has been one of the most fashionable technologies
over the past years. The concept of Web 2.0 began
in a conference between O’Reilly and MediaLive
International in 2004 (O’Reilly 2005). Although some
people argue that there is nothing inherently novel
about the concept (Crawford 2006), Web 2.0 is gen-
erally perceived as the second generation of
Web-based services that allow for user participation
and collaboration, distinguished from the first gen-
eration that is characterized by one-way static
websites. The user-centered nature of Web 2.0 not
only has generated significant interest and expect-
ations for fundamental improvement in library serv-
ices, but actually has changed the way library services
are delivered to users. The application of Web 2.0
thinking and technologies to library services and col-
lections is framed as “Library 2.0” (Maness 2006).

While Web 2.0 has been discussed widely for decades
and implemented in many sectors including library
settings, Web 3.0, which refers to the semantic Web
(Noh 2010), is being ushered in as the next generation
Web.

Substantial previous research on library 2.0 in
academic libraries describes the current or potential
uses of Web 2.0 or provides case studies about the
adoption and implementation of a specific innovation
in a single library (e.g., Nielson 2008). Although
the research shows how a specific Web 2.0 application
was integrated into library services in a library, what
is lacking in the literature is a comprehensive review
of various Web 2.0 applications adopted in academic
libraries as well as their adoption trends over time.
To fill the research gap, the present study examines
the current state of Web 2.0 and its diffusion trend
over a long period of time in academic libraries.
To what extent have academic libraries adopted Web
2.0? How rapidly has the innovation diffused? Is
Web 2.0 still on the rise? What factors are associated
with the adoption Web 2.0? These are the questions
the present study aims to answer. Especially, this
study examines the extent of diffusion of Web 2.0
among academic libraries between the early days
of Web 2.0 and the current era by comparing data
from Liu's study conducted in 2007 (Liu 2008) and
that from the present study. To do that, the present
study relies upon Rogers' Diffusion of Innovation
theory as a theoretical framework. As the diffusion
theory has been widely used to investigate the adop-
tion and diffusion of diverse information technologies

and practices in information science and other dis-



Diffusion of Web 2.0 Applications in Academic Libraries in the U.S. 21

ciplines (e.g., Yakel and Kim 2005), the theory was
considered to offer an appropriate basis for analyzing

Web 2.0 adoption across academic libraries.

2. Literature Review

2.1 Web 2.0 in academic libraries

A handful of studies have provided an overview
of various Web 2.0 applications that are the most
and least adopted in academic libraries. Perhaps,
Liw’s study (2008) was the first in this line of research.
She proposed a conceptual model of an academic
library website through the analysis of 111 Association
of Research Libraries (ARL) member library websites.
During the process of analysis, she identified in-
novative content and design features including the
use of Web 2.0 applications. Regarding her data col-
lection in December 2006, Really Simple Syndication
(RSS) was the most popular Web 2.0 application
adopted by thirty libraries (27%), whereas other appli-
cations were hardly adopted at all.

Kim and Abbas (2010) analyzed 230 academic
library websites randomly selected from Yahoo.com,
showing that RSS and blogs were widely adopted
worldwide (73% and 65% respectively). Tripathi and
Kumar (2010) similarly found that instant messaging
(IM) was the most popular Web 2.0 application
(43.7%), followed by blogs (33.2%) and RSS (31.4%)
among academic libraries in Australia, Canada, the
UK. and the U.S. More recently, Mahmood and

Richardson (2011) indicated an overwhelming ac-

ceptance of various Web 2.0 applications in 100
American Research Association (ARL) libraries:
RSS (99%), social networking services (SNS) (89%),
blogs (86%), social bookmarking/tagging (55%) and
wikis (40%). Although a direct comparison is not
possible because of the different samples and differ-
ent time moments the data was collected in each
study, the sum of these and other studies (e.g.,
Harinarayana and Raju 2010) reveal a clear pattern
of Web 2.0 adoption: RSS, IM, and blogs are the
most widely adopted Web 2.0 applications and wikis,
tagging, and podcasts are among the least adopted
technologies. Kim and Abbas (2010) speculate that
library-initiated applications, such as RSS, tend to
be more utilized than user-initiated applications, such
as tagging and wikis, because it is easier for libraries
to transfer information to users, but not the other
way around.

The rest of this section highlights some previous
research explaining the characteristics and uses of
five popular Web 2.0 applications that will be exam-
ined in the present study.

RSS resembles traditional library services, such
as current awareness and selective dissemination of
information (SDI), which was email-based prior to
2006. RSS automatically displays new content and
reduces the need to visit a website to find out if
new information is available. A variety of information
can be delivered through RSS including news, blog
posts, database search results, and table of contents
alerts.

Literature referring to the use of blogs tends to

be plentiful compared to some other types of Web
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2.0 applications because blogs have been around
longer and are frequently used by many different
types of libraries (Boxen 2008). Libraries have used
blogs as a form of publication, like a newsletter,
or as tools for marketing their resources and events
or disseminating opinions. Also, blogs can be used
as a tool for getting feedback from users, but Clyde
found very few libraries provided interactive services
in blogs (Clyde 2004).

Tagging is to assign a tag or label for a resource.
In a library setting, users contribute keywords that
describe the content of a resource in an online public
access catalog system or in other systems. While tag-
ging is not a direct collaboration among participants,
the result of tagging is shared in the community, ulti-
mately producing collective intelligence (Anfinnsen,
Ghine, and Cesare 2011).

As a syndicated audio broadcast, a podcast has
a wide appeal, particularly with undergraduate and
graduate students who are digital natives (Bennington
2007) and people who are visually impaired. Academic
libraries have used podcasts for promotion, and con-
tent storage of recorded lecture series, bibliographic
instruction, and the full-scale creation of a library
channel featuring regular news and updates (Thornton
2009).

Yoose (2011) and others wrote on the benefits
of wikis, challenges, best practices, case studies, and
reasons for adopting or not adopting wikis at a library.

In Korea, since ©|-5-& (2007) introduced a set
of Web 2.0 technologies that could be applied to
digital information systems in academic libraries,

many researchers have written on the adoption of

library 2.0 in an academic library setting. From the
perspective of users, ©]A]%1 and TR (2008) exam-
ined the users' perceptions and requirements of library
2.0 for the purpose of providing better academic
information services. From the perspective of li-
brarians, 415731 and 714371 (2010), and @4 (2007)
suggested the expanded roles of librarians in library

2.0 environments.

2.2 Diffusion of Innovation

Rogers' Diffusion of Innovation theory is one of
the most popular adoption models and has been wide-
ly used as a theoretical framework in the area of
technology diffusion and adoption. The theory is
concerned with how innovations are spread and why
they are adopted at the individual and social levels.
Rogers defines diffusion as “the process by which
an innovation is communicated through certain chan-
nels over time among the members of a social system”
(Rogers 1995, 5). When a new innovation emerges,
a few individuals or organizations adopt its use first.
Once the benefits of the innovation start to become
apparent from early adopters' successful experiences,
more and more individuals or organizations adopt
it. Some innovations diffuse rapidly creating a steep
S-curve while other innovations have a slower rate
of adoption with a more gradual S-curve. The rate
of diffusion is an important area of research to dif-
fusion researchers. When studying individual choices
of technology adoption and the diffusion rate, liter-
ature generally focuses on three sets of determinants

(Corrocher 2011):
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* Adopters' characteristics: Rogers distinguished
five categories of adopters based on the in-
novativeness - innovators, early adopters, early
majority, late majority, and laggards.

* Attributes of the technology: Rogers' five attrib-
utes influencing the success of the technology
are relative advantage, ease of use, compati-
bility, trialability, and observability

* The social environment: The structure of a social
system and network effects within it affect an

innovation's diffusion.

The present study focuses on the adopters' charac-
teristics to examine institutional adoption of Web
2.0. Among the studies that have looked at the institu-
tional adoption of new technologies for library serv-
ices, the study closest to the present study is that
of Helgren and Lietzau (2011) which analyzed the
diffusion of Web 2.0 applications in public libraries.
A sample of 483 public libraries, stratified by pop-
ulation served, was selected in 2008 and their websites
were searched for blogs, RSS, virtual reference, social
networking, and mobile websites. In 2010, the same
library websites were revisited and the adoption rate
of the individual Web 2.0 applications was calculated.
By comparing the data from 2008 and 2010, they
determined that the adoption of SMS (text) refer-
ences, mobile websites, and social networking sites
showed significant growth while blogs and email
references showed little growth. In addition, regard-

less of the size of population served, early adopter
libraries had more librarians and staff, higher local
revenues, higher staff and collection expenditures,
a higher number of patron visits, and higher circu-
lation numbers than the rest of the libraries.
Another similar study was made by White (2001).
She examined the diffusion of digital reference services
(DRS) in Carnegie Foundation Master’s (compre-
hensive) academic institution libraries. Her findings
were similar to those of Helgren and Lietzau (2011)
in that the early adopters of DRS were most different
from the other libraries. They were generally in larger
institutions, wealthier, had larger staffs, were more
innovative in providing computer services, and had
higher demands from their clients (gate count, circu-
lation, and reference questions). These two studies
demonstrate that libraries experimenting with new
technologies have more human and fiscal resources
at their disposal and being early adopters positively

affects outputs such as patron visits and circulation.!)

Three research questions were addressed in this
study:
1) What is the extent of diffusion of Web 2.0
among academic libraries?
2) What is the rate of diffusion of Web 2.0 among
academic libraries?
3) What factors are associated with the adoption

of the innovation?

1) White regarded ‘total circulations’ and ‘number of reference transactions’ as existing demands for services.
Her premise was that libraries with a high demand for current services might face demands from clients
for additional services, for example, DRS. After statistical analysis, however, Helgren and Lietzau came
to a conclusion that the number of patron visits and circulation were outputs of Web 2.0 adoption.
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3. Methodology

3.1 Data Collection

The sample of this study comprises of 111 ARL
member libraries (out of 126 ARL member libraries,
excluded were public libraries and academic libraries
whose websites were not written in English). The
author visited the individual libraries’ websites to find
any links or other indicators (e.g., RSS icon) of 5
types of Web 2.0 applications - RSS, blog, tagging,
podcast, and wiki. These applications were selected
for comparison with the study of Liu (2008), which
checked the presence of the same types of applications
in the same set of ARL libraries in 2006. When
there is no link to such an application, a search engine
within the library site was used. Google searches were
also performed to find any Web 2.0 applications avail-
able outside the domain of the library sites (e.g., a
library’s iTune site providing podcasts). The places
or systems where each application was found were
recorded (e.g., RSS function in a blog; tagging in
an OPAC system). Only publicly available Web 2.0
applications were checked and included. Since the
data analysis unit was an individual library, any Web
2.0 application developed for collaboration across
multiple libraries was excluded. The current study
checked the presence or absence of each Web 2.0
application as a dichotomy. Multiple instances of sin-
gle Web 2.0 applications were not considered. The
data collection was conducted from April to May of

2011 and it was re-checked in July of the same year.

2) Acronym as used in ARL Statistics data.

3.2 Data Analysis

In identifying the factors associated with the adop-
tion of the Web 2.0 applications, the study used

the following nine variables:

1) Scale of parent institution
* Total full-time student enrollment (TOTSTU)2)
2) Financial resources
* Total expenditures (TOTEXP)
* Expenditures for electronic serials (EXPESERL)
3) Staff resources
* Total professional staff, including librarians
(PRFSTF)
* Total professional, support, and student assis-
tant staff (TOTSTFX)
4) Degree of acceptance of electronic resources
for information access
* Number of computer files (COMPFIL)
* Number of electronic serials titles (SERPURE)
5) Demands for services
* Total circulations (TOTCIRC)
* Number of reference transactions (REFTRANS)

These variables were mostly borrowed from
White’s study (White 2001). White explains the
premises underlying the selection of these variables
citing some diffusion research (for a detailed ex-
planation, refer to White). The values for the variables
were gathered from 2008-2009 ARL Statistics (ARL
2011), which was the latest data as of the data collec-

tion date. A logistic regression analysis was con-
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ducted to explore the relationship between the nine
variables and Web 2.0 adoption. Logistic regression
analysis is often used to explain the effects of ex-
planatory variables on binary responses. The analysis
included the nine institutional variables as in-
dependent variables and the adoption of each Web
2.0 application as the binary dependent variable.

4. Results

4.1 Extent of Diffusion

Extent of diffusion is defined as the percentage
of libraries providing a specific Web 2.0 application.
Table 1 shows the extent of diffusion of the five
Web 2.0 applications in ARL libraries.

{Table 1) Extent of the Adoption of Web
2.0 Applications (N = 111)

N of Adopting Libraries (%)
RSS 110 (99%)
Blog 85 (77%)
Tagging 77 (69%)
Podcast 37 (33%)
Wiki 24 (22%)

Every ARL library provided at least one of the
five Web 2.0 applications and on average, three Web
2.0 applications are available per library (SD:0.915).

The most widely adopted Web 2.0 application
was RSS. All libraries except one provided RSS
(99%), illustrating that the adoption of RSS was al-

most complete. Blogs were the second most adopted

Web 2.0 application (77%) followed by tagging
(69%). Podcasts and wikis were the least adopted
(33% and 22%, respectively). The order of popularity
of these Web 2.0 applications is generally consistent
with previous research (Kim and Abbas 2010;
Harinarayana and Raju 2010), but their adoption rates
are much higher in the current study. Probably, in
comparison to the randomly or conveniently sampled
sets of academic libraries in previous research, ARL
member libraries are large research-intensive li-
braries and thus, they embrace new technologies more
willingly.

Notably, the adoption of the five Web 2.0 applica-
tions is not completely independent. RSS and tagging
in particular are often used in conjunction with
OPAC:s, blogs, research guide pages, and others. More
specifically, sixty three libraries provided RSS within
their blogs, fifty four in research guides, and nineteen
in OPACs. Likewise, forty nine libraries provided
tagging in OPACs, twenty five in research guide pa-
ges, and twenty one in blogs. The aggregated deploy-
ment of Web 2.0 applications is made easier due
to the presence of built-in Web 2.0 features in many
library systems (e.g., AquaBrowser, Primo, & Encore).
The embedded Web 2.0 features lower the barriers
to adoption of specific Web 2.0 applications.

To further identify the interrelationship among
the Web 2.0 applications, a cross-tabulation was
constructed. The results reveal the patterns of inter-
relation between blogs and tagging as well as between
podcasts and wikis. Table 2 illustrates that libraries
providing blogs tend to provide tagging as well. As

stated earlier, this is partly due to the presence of
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the tagging feature already embedded in blog publish-
ing platforms such as WordPress. RSS is also often
used together with blogs, but since it has been adopted
in almost every library, the relationship between RSS

and blogs was not shown from cross-tabulation.

{Table 2) Results of Cross-tabulation
between Tagging and Blog

Tagging Total
O* 1>:<
0* 6 20 26
Blog I* 28 57 8
Total 34 7 113

Note: * The presence of tagging or a blog is represented
by 1 and the absence by 0.

Libraries not providing a podcast tend not to pro-
vide a wiki (Table 3). It is worth emphasizing that
podcasts and wikis are independent from other appli-
cations because they are used for creating and storing
content while RSS is a dissemination tool for already
existing content (e.g., blog posts, OPAC search re-
sults). Therefore, barriers to implementation of pod-
casts and wikis are relatively high. It is speculated
that libraries lacking sufficient resources and/or moti-
vation to invest in podcasts are unlikely to develop

wikis either and vice versa.

{Table 3) Results of Cross-tabulation
between Wiki and Podcast

Wiki Total
0* 60 17 T
Podcast I 3 1 2
Total 83 28 113

Note: * The presence of a Wiki or a podeast is represented
by 1 and the absence by 0.

4.2 Rate of Diffusion

The rate of diffusion is defined as “the relative
speed with which an innovation is adopted by mem-
bers of a social system.” Since the first adoption
date of each type of Web 2.0 application in individual
academic libraries is not known, it is difficult to grasp
the entire diffusion process of the innovation from
the start. However, drawing on data from this study
and Liu's (2008), the rate of diffusion is measured
as the percentage increase in the number of Web
2.0 applications adopted by ARL libraries between
the time of data collection in Liu's study (December
2006) and that of the present study (May 2011).
According to Liu's, in 2006, 27% of the libraries
were already offering RSS. Between December 2006
and May 2011, an additional 72% of the sample li-
braries began adopting RSS (Table 4). Blogs and
tagging have diffused at slightly slower speeds than
that of RSS. On the other hand, podcasts and wikis
have diffused very gradually. As a whole, Web 2.0
has spread rapidly in ARL libraries since 2006, albeit
great variations exist among the individual applications.

Based on Rogers' adopter categories, the libraries
that have adopted wikis in the present study are classi-
fied mostly as innovators or early adopters (Figure
1), and early majority adopters are those libraries
that are currently adopting wikis. Rogers charac-
terized innovators as risk takers who are willing to
adopt an unproven innovation. They tend to be finan-
cially secure and well-informed about a particular
innovation. They constitute the first 2.5% segment

of adopters. Early adopters serve as opinion leaders
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{Table 4> Adoption Rate of Web 2.0 Applications

(N = 111)
December 2006 May 2011
N of Adopting Libraries (%) | N of Adopting Libraries (%) Increased Percentage

RSS 30 (27%) 110 (99%) 2%

Blog 8 (7.2%) 85 (77%) 69.8%
Tagging 3 (2.7%) 77 (69%) 65.3%
Podcast 2 (1.83%) 37 (33%) 31.2%

Wiki 2 (1.83%) 24 (22%) 20.2%

Diffusion rate
100%
A RSS (99%)
/ H taggards (16%)
Blog (77%)
Tagging (690/0) |. Late Ma]onty (34%)
50% b {
Podcast (33%) I' Early Majority (34%)
Wiki (22%)
}| Early Adopters (13.5%)
Il Innovators (2.5%)

Time

{Figure 1) Categories of Web 2.0 Adopting Libraries

for subsequent adopters with sufficient money and
time to invest in an innovation. They are the next
13.5% of adopters. Podcasts are also currently being
adopted by early majority adopters. Early majority
adopters are deliberate before adopting a new in-
novation and they are less affluent and have less
education than innovators and early adopters. They
account for up to 34% of adopters. Tagging and
blogs are currently being adopted by late majority
adopters and this group constitutes another 34%.

Late majority adopters are cautious, conservative,

and very cost-sensitive.

4.3 Factors Associated with the
Adoption of Web 2.0

The logistic regression analysis results indicate
that a significant difference was found only with
the adopters and non-adopters of wikis (X2(8)=.029,
p<.05;-2LL = 97.277, Nagelkerke R2=0.238). The
adopters of RSS, blogs, tagging, and podcasts are

not significantly different from their non-adopters
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(Table 5) Logistic Regression Analysis of Variables Associated with the Adoption of Wik

Variables B Wald (del) Sig.*
SERPURE .000 8511 .004
COMPFIL 2000 010 920
TOTEXP .000 175 675

EXPESERL .000 026 87
TOTSTFX -014 3.430 064
PRFSTF 027 4.022 .045
REFTRANS 2000 862 353

TOTCIRC .000 305 581
TOTSTU 2000 8.941 .003

Constant -486 313 076

Note: Nagelkerke R?=0238 *p<.05

on any variables. This might be because the adoption
of those applications has considerably penetrated in
the sampled libraries whereas the wiki adopters are
mostly innovators and early adopters. Consistent with
the findings of Helgren and Lietzau (2011), and White
(2001), the adopter libraries of wikis, mostly early
adopters, seem to possess unique characteristics, dis-
tinguished from the non-adopters.

The statistical analysis further identified three in-
stitutional variables that are most strongly associated
with the adoption of wikis: (1) total full-time student
enrollment (TOTSTU), (2) total professional staff,
including librarians (PRFSTF) and (3) number of
electronic serials titles (SERPURE) (Table 5). This
result is interpreted to mean that libraries more likely
to adopt wikis are in larger institutions, have more
professional staff to spare, and are more acceptable
to electronic resources.

However, neither ‘total expenditures’ (TOTEXP)
nor ‘expenditures for electronic serials’ (EXPESERL)

was associated with the adoption of wikis. This is

probably because by using free software, no cost
is usually incurred to provide new wiki services.
The training costs incurred in developing and main-
taining a wiki are also low because wikis are relatively
easy to use and do not require professional computer
skills. Moreover, no variable associated with ‘demands
for services’ turned out to be related to the adoption
of wikis. This means that wiki adoption does not
increase demands for library services as evidenced
as total circulation and the number of reference
transactions. Finally, the number of computer files
(COMPFIL), which refers to the number of files
stored in CD-ROMs, magnetic tapes, and other old

media, was not related to wiki adoption.

9. Discussion

All ARL member libraries surveyed in this study
provided at least one and on average three Web 2.0

applications. Considering the extent of adoption of
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the five popular Web 2.0 applications and their in-
creasing adoption since 2006 to today, Web 2.0 is
still a fashionable technology that is on the rise in
academic libraries in the U.S.

The order of popularity of the Web 2.0 applications
implemented in the ARL libraries is generally con-
sistent with previous research (Kim and Abbas 2010):
RSS, blogs, tagging, podcasts, and wikis. One of
the reasons behind the popularity of RSS and tagging
is that many library systems and Web 2.0 platforms
offering RSS and/or tagging built-in have lowered
the barriers to implement the technologies. Instead
of creating their own RSS or tagging services from
scratch, librarians can select a system that includes
the technologies. The adoption of RSS is practically
complete and tagging is expected to maintain an
upward course if more library systems provide the
technology as a default feature. In the current study,
however, it is not known if the presence of those
technologies as a built-in feature was a factor in
adopting a particular system or if those technologies
just came along as part of the package without li-
brarians necessarily having the intention to make
full use of them. This issue is important because
the success of an innovation depends on adopters’
commitment. Those adopters who commit them-
selves to acquire and sustain an innovation are more
likely to promote the innovation to facilitate its use.
Therefore, future research should delve into the deci-
sion-making on the purchase of a library system
that may entail consideration of Web 2.0 adoption.

Blogs, the second most popular Web 2.0 applica-

tion, have spread considerably in ARL libraries over

the past years. However, evidence has emerged that
the popularity of blogs is waning in favor of the
immediacy of Facebook and Twitter. Torres-Salinas
et al. (2011) showed a loss of significance for blogs
as a communication medium for the library and in-
formation science community, as indicated by the
closure of over 50% of blogs and the reduction in
gross number of posts being published between 2006
and 2009. Pew Report noted that blogging among
the young declined by half during the same period,
and more people were turning to Facebook and
Twitter (Sebastian 2011).

Podcasts and wikis are still being examined for
their applicability within the library environment.
As these technologies require a certain amount of
time and effort for librarians to develop rather than
being provided as a built-in feature of a bigger system,
their adoption is unlikely to take off sharply in the
near future.

When it comes to the factors that possibly encour-
age the adoption of Web 2.0, the adopters of wikis,
mostly innovators or early adopters, differed from
the non-adopters in terms of total students, total pro-
fessional staff including librarians, and total number
of electronic serials titles. This finding corroborates
or contradicts the results of previous studies as fol-
lows:

* The present study confirms that larger libraries
tend to be more innovative (Helgren and Lietzau
2011; White 2001). White viewed size as a
stand-in measure for other variables such as
staff expertise and the availability of slack re-

sources, which may encourage entrepreneurship
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in establishing new services. It is also possible
that a large client base helps create a critical
mass of potential users for new service devel-
opment. Especially for a wiki designed for col-
laborative work, the scale of potential users can
be a factor in the decision to adopt this Web
2.0 application.

Previous research shows that libraries with larg-
er financial and human resources can allocate
more funding and staff towards adopting a new
technology (Helgren and Lietzau 2011; White
2001). It is clear that additional staff makes
it easier to implement a new technology within
a library. Due to the availability of free wiki
authoring sites, however, high funding is not
a prerequisite to adopting a wiki in the current
study. This may hold true for other Web 2.0
applications that require low costs for in-

stallation and maintenance.

The current study corroborates White's finding
that libraries that have already provided elec-
tronic resources or services such as distributed
access to electronic serials are more likely to
embrace a new technology. The total number
of electronic serials titles can translate into the
degree of acceptance of electronic resources
for information access and this variable was
found to be associated with wiki adoption. On
the other hand, the number of computer files
in CD-ROM and magnetic tapes had no relation-
ship with wiki adoption. Because CD-ROMs
and magnetic tapes are now old media used

for storage and backups, this variable does not

seem to be an adequate indicator of the degree

of acceptance of new electronic resources.

Helgren and Lietzau (2011) statistically proved
that Web 2.0 adoption facilitated the use of
libraries as evidenced by library visits and
circulation. It should be noted that in their study,
early adopter libraries were determined by the
collective points awarded based on the adoption
of each application and thus, they were early
adopters of Web 2.0 as a whole. The present
study found that the sole adoption of wikis did
not boost the circulation of library materials
and the number of reference transactions. Future
research is needed to investigate what benefits,
if any, wikis and other Web 2.0 applications
bring to academic libraries individually and

collectively.

Furthermore, none of the variables were found
to be associated with the adoption of RSS, blogs,
tagging, or podcasts. A possible reason is that the
relatively high degree of adoption of these tech-
nologies made less prominent the differences be-
tween the characteristics of the adopters and those
of the non-adopters, resulting in a homogeneous
group of libraries. Another interpretation could be
that institutional factors are not very influential in
adopting those technologies. Instead, the inherent
attributes of each Web 2.0 application (e.g., a podcast
requires considerable time and effort to develop)
and internal factors, such as highly motivated li-

brarians, may be more important.
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6. Limitations and Future
Research

The present study has several limitations. First,
with a focus on institutional variables, other factors
were ignored in adopting Web 2.0 applications such
as individual librarians' motivation and attitudes to-
wards the adoption of new technologies. Second,
only publicly available Web 2.0 applications were
included. This may have understated some Web 2.0
applications that were used for internal use. Third,
as mentioned earlier, it is not known from this research
that the librarians adopted, for example, an online
public access catalog system considering the avail-
ability of a tagging function within it or if the function
just came along as part of the system with the li-
brarians having no intention to utilize it. Fourth,
this study did not measure the quality or usage of
each Web 2.0 service.

The following areas of future research are recom-
mended as a result of the issues raised here: (1)
Internal factors associated with Web 2.0 adoption

such as expertise and motivation of librarians should

be investigated; (2) another area could be the exami-
nation of the adoption by individual librarians and
actual use of library clients; and (3) the impact of
Web 2.0 adoption on library performance should

be explored and determined.

7. Conclusion

While prior work in this area has primarily fo-
cused on providing a snapshot of the current state
of Web 2.0 applications, the present study adds
to the existing knowledge by also showing the adop-
tion trend over time and exploring factors associated
with the adoption of Web 2.0. Major findings are:
(1) The popularity of Web 2.0 continues to grow,
both in terms of the total number of adopting libraries
and the adoption rate, (2) wiki adopter libraries
are in larger universities, have larger professional
staff, and are more acceptable to electronic resources
than the non-adopters, and (3) the sole adoption
of wikis does not increase circulation and reference

transactions.
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