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Abstract. This study aims to understand factors that affect university libraries’
adoption of cyberinfrastructure for big data sharing and reuse. A cyberinfrastructure adoption model which contains 10 factors has been developed based
on the technology-organization-environment (TOE) framework and the literature regarding tradeoffs of applying cyberinfrastructure. This paper describes
the proposed cyberinfrastructure adoption model and explains the survey instruments. The next steps of the study are also presented.
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Introduction

As a key component of the nation’s knowledge infrastructure, libraries must continuously reinvent themselves with the emergence and the establishment of new discovery
paradigms. Recent data science advancement has motivated many high-profile library
big data services, notably the ambitious plan to archive all tweets at the Library of
Congress [1], the heterogeneous and geographically replicated archival storage known
as the Digital Preservation Network (DPN) [2], and the metadata hubs developed at
the Digital Public Library of America (DPLA) [3]. Many more such big data sharing
and use projects are being developed or being planned. Since building large, singletenant data centers at each library would be prohibitively expensive, the use of widely
available, shared cyberinfrastructure (CI) resources is a promising option for libraries.
CI refers to “a collection of hardware- and software-based services for simulation/modeling, knowledge and data management, observation and interaction with the
physical world, visualization and interaction with humans, and distributed collaboration.” [4] The shared CI may be categorized into 4 types, each with its unique
strengths, weaknesses, and challenges: 1) Institutional high-performance computing
(HPC), high-throughput computing (HTC) and storage facilities; 2) National HPC,
HTC, and storage facilities, most notably XSEDE resources; 3) National research
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clouds such as Chameleon Cloud, CloudLab, Open Science Data Cloud, etc.; and
4) Commercial clouds, such as Amazon Web Services (AWS), Rackspace, etc.
Although shared CI has been used in all stages of the research data lifecycle, this
research focuses on the data sharing and reuse aspects. With different CI choices,
libraries may have difficulties to find the appropriate ones. Also, it is unclear what
the factors that university libraries have considered when they adopted CI are and
how they should prepare for adopting CI.
This study aims to understand factors that affect university libraries when they
make decisions on adopting CI for their big data sharing and reuse services. As more
and more university libraries are taking research and scientific data storage and management responsibilities for their universities, this study would provide valuable insights and guidelines for university libraries to select, prepare, and apply for appropriate CI services.
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Related Studies

Very few studies have investigated factors that affect libraries’ adoption of CI. Henry
[5] examined the core infrastructure elements of large, non-commercial digital libraries. The study focused on understanding different technical approaches to managing
large digital libraries. Scalability was considered critical to support the long-term
growth of these systems. Lyon [6] explored how libraries can re-shape to better reflect
the requirements and challenges of today’s data-centric research landscape. She analyzed support services of 10 libraries for research data management and pointed out
that actions should be taken to meet the capacity and capability shortfall of librarians
and information scientists equipped with big data management expertise.
Kim and Crowston [7] reviewed previous studies regarding cyberinfrastructure
adoption and use by scientists and other special user groups. They categorized previous studies into two groups: Adoption and post-adoption (continued use) research.
Initial technology adoption was found to be determined by cognitive processes, including compatibility, observability, and trainability. Two most important factors at
the post-adoption stage were affective reaction and habit. (p. 9).
Oliveria and Martins [8] reviewed theories for adoption models at the firm level
used in information systems literature and discussed two prominent models: the Diffusion on innovation (DOI) theory and the technology-organization-environment
(TOE) framework. They concluded that the TOE framework was more complete with
a solid theoretical basis, consistent empirical support, and the potential of application
to information technology adoption. TOE was also applied in many different contexts,
including examining small business electronic data interchange (EDI) adoption [9],
evaluating and identifying factors that affecting the decision to migrate the cloud [10],
determinants of Radio Frequency Identification (RFID) adoption in hospitals [11] and
manufacturing industry [12] in Taiwan, and the adoption of Enterprise resource planning (ERP) in Taiwan’s communication industry [13] and firms in China [14].
Additionally, Li [15] used logistic regression to examine the relationships between
the technological, organizational and environmental characteristics and the enterpris-
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es’ adoption of e-procurement in Chinese manufacturing enterprises. (p.32) Li concluded that relative advantage, top management support, external pressure and external support are determinate factors of e-procurement adoption. (p.37). Lian, Yen, and
Wang [11] indicated that the 5 top critical factors affecting the decision to adopt cloud
computing in Taiwan’s hospitals are “data security, perceived technical competence,
cost, top management support, and complexity” (p. 28).
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The Proposed CI Adoption Model and the Research Question

The literature indicated that multiple factors that may influence libraries’ big data
cyberinfrastructure (CI) adoption. Applying TOE framework as the theoretic lens, we
classified these factors into 3 categories: Technological, Organizational, and Environmental. Fig.1 illustrates our CI adoption model.
Ten factors that may affect CI adoption in university libraries will be examined in
this study. Accordingly, the research question is: What are the factors that affect
university libraries’ cyberinfrastructure adoption for big data sharing and reuse?
The hypotheses to be tested in the context of university libraries (UL) include:
H1: Technology factors will significantly affect UL’s CI adoption
H2: Organization factors will significantly affect UL’s CI adoption, and
H3: Environmental factors will significantly affect UL’s CI adoption

Fig.1. The CI Adoption Model
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The Survey Constructs

Table 1 lists 10 constructs to be measured in the study, including a number of indicators, a sample indicator, and the supporting literature for each construct.
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Table 1. The major survey constructs with indicators
Construct
Perceived direct
benefits
Perceived indirect benefits
Complexity
Compatibility

(Number of A Sample Indicator
Indicators)
4
I think that using CI in the library improves
data accuracy
4
I think that using CI in the library improves
organizational image
5
The skills required to adopt the CI are not complex to our employees
4
CI is compatible with current library practices

Security and
privacy risk
Top management
support
Technological
Readiness
Library Size

4

Regulatory policy

4

Competitive
pressure

4

5

6
4
4

I do not think it is safe to use CI because of the
privacy and security concerns
Top management supports the adoption of CI
We have the technical knowledge and skills to
implement CI
The number of employees in the library
To what extent you expect that legal implication are negatively related to the decision to
adopt CI
I think that the library faces high level of rivalry among other academic libraries

Supporting
literature
[8], [9]
[8], [9]
[11], [14]
[11], [14]
[10], [11]
[11], [14]
[11]
[10], [12],
[16]
[10], [13]

[11], [14]

Next Steps

We have developed the survey instrument containing 45 questions based on the proposed CI adoption model and the constructs. The survey has been approved by university IRB in October 2017. We will start to collect data from IT staff at top 200
U.S. university libraries. The collected data will be first tested on reliability and validity, and then analyzed by applying appropriate statistical approaches such as linear
regression or structural equation modeling to test our hypotheses.
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