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ABSTRACT
Building the collection of an institutional repository requires a com-
plex understanding of both digital library infrastructure and staff
resources, as well as the institution’s faculty awareness and atti-
tudes toward self-archiving. For collection development decisions,
institutional repository (IR) managers weigh the influence of these
factors when pursuing strategies to increase content and faculty
participation. To evaluate strategies for collection development, the
authors will apply the Analytic Hierarchy Process (AHP) to create
a model through which collection development strategies can be
evaluated based on the unique context of the institution.
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1 INTRODUCTION
The institutional repository collection often operates in tandem
with an institution’s other digital collections, functioning as a por-
tion of the library specifically tailored to preserving and providing
access to the scholarly output of an institution. With nearly 400
institutional repositories in the United States alone [8], many digital
libraries have developed resources and policies to guide the devel-
opment of these collections. However, while these collaborations
help IR management by providing them numerous strategies to
consider and implement, the highly contextual nature of the home
institution plays a role in the level of success for these adapted

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than the
author(s) must be honored. Abstracting with credit is permitted. To copy otherwise, or
republish, to post on servers or to redistribute to lists, requires prior specific permission
and/or a fee. Request permissions from permissions@acm.org.
JCDL ’18, June 3–7, 2018, Fort Worth, TX, USA
© 2018 Copyright held by the owner/author(s). Publication rights licensed to the
Association for Computing Machinery.
ACM ISBN 978-1-4503-5178-2/18/06. . . $15.00
https://doi.org/10.1145/3197026.3197064

strategies. Repository managers must consider variables such as
the institution’s unique faculty composition, the faculty members’
attitudes toward self-archiving policies, institutional policies to-
ward open-access initiatives, the technical infrastructure of the
institutional repository, and their own staff resources when decid-
ing upon a collection development strategy specifically for the IR.
For the specific context of the IR, collection development is in large
part accomplished through mediation practices dealing with the
solicitation and collection of materials for the IR. The primary value
of the method proposed in this paper lies in its ability to explore the
relationship between these variables, making explicit the implied
relationships, in a manner that can be understood by the reposi-
tory’s stakeholders, library administrators, and those external to
the library.

1.1 Literature Review
Analytic Hierarchy Process is a mathematical model for decision-
making that is based on relative paired-comparisons. Developed in
the 1970’s by operations researcher Thomas Saaty, it has become
a standard tool in engineering and business management. Only
recently has it been applied to library and information science,
mostly in Asia or Europe. The AHP model applies proportions of
ratings of criteria in a square matrix to generate weighted scores
of objects being evaluated. For example, Harshan, Chen and Shi
assess the quality of library websites to identify attributes that
prioritized improvements [4]. Xi, et al. employed AHP to evaluate
interlibrary loan service [11]. The weights of the criteria were de-
rived from scores by experts in the field; the measurements used
for each of the levels or scores for these criteria were objective and
not difficult to assess. For example, for the criterion of Condition
of Library there were four attributes, one of which was Collec-
tion Quantity, for which there were seven mutually-exclusive and
comprehensive levels, for which successively greater scores were
applied: < 1, 000, 000(2); 1.0−1.5M(3); 1.51M−2.0M(4)..., > 3.51M .
The researchers then applied the aforementioned weights of the
criteria to the scores, which were then produced in a cross-matrix,
and finally, the sums of the subcriteria matrices were calculated for
an overall quality score, Q. Based on the moderately extensive liter-
ature review, however, no applications of AHP were found within
the library science and information subfields of archival studies or
digital libraries.

AHP offers possibilities to institutional repository (IR) managers
to solve vexing issues. The 2013 Confederation of Open Access
Repositories (COAR) [7] environmental scan of open access repos-
itories identified barriers to depositing works, including faculty
awareness, motivation, time, and permissions. The authors of the
report encouraged the adoption of sustainable practices to solve
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these: incentivization, repository integration at the institutional ser-
vices, and assigning a full-time employee to oversee IR operations
and assist faculty with deposit [7]. Since this report, the Coalition
for Networked Information released a summary of a roundtable ses-
sion rethinking the nature of institutional repositories, in response
to the continual changing landscape of repository services, new
platforms arising in competition with as well as complementary to
IRs, and the position of IRs within broader open access strategies
[3]. Solutions discussed by CNI acknowledged the variety of factors
impacting how individual repositories operate. A large portion of
the report acknowledges the difficulty of needing firmer strategic
goals for the repository before a solution could be found to address
how the IR functions within the broader open access and scholarly
communication landscape, as well as how faculty needs may also
shape what strategic directions are most desired by the institu-
tion’s community. Local concerns drive a large number of decisions,
yet the CNI roundtable reported that despite a large number of
librarians present, "only a few institutions discussed assessment of
repository programs and no institution present had stated goals or
metrics for what constituted success" [3]. This omission points to
a need among repository managers for tools to guide assessment
and for formulating metrics of success. While both reports describe
strategies for repositories, it is striking that the same issues ex-
ist four years after the first report, and that similar strategies are
recommended in both discussions.

Shifting from the professional organizational level to individual
repository managers, Ruth Tillman [10] and Ellen Dubinsky [2]
conducted surveys of both repository managers and repositories re-
spectively to examine themany variables associated with repository
growth. Both studies imply that despite high-levels of IR manager
outreach, faculty participation in the IR is low, and the implications
demand further research into faculty buy-in and library retention
in IR position. Additionally, the lack of faculty participation despite
these efforts can lead to burnout or overall job dissatisfaction with
repository management staff due to an increased workload with
little results, and a feeling of a lack of control in increasing the ef-
fectiveness of IR services [1]. Repository staff can find support and
control in their decision-making process by applying a systematic
method of evaluating the multiple variables involved in developing
the repository collection. The AHP decision-making model can also
provide support in justifying a given decision to internal and exter-
nal stakeholders. By requiring a stated goal as part of the model,
repository staff are asked to specify a single goal by which these
decisions can be evaluated. Stating the goal is also an essential part
of establishing an assessment through by which their later efforts
can be evaluated. By making tangible the often implicit factors that
impact faculty participation, this model provides a method of gain-
ing clarity regarding a repository staff’s effectiveness. Applying
AHP to decision-making processes in the evaluation and promotion
of institutional repositories could enable repository managers to
consider new ways to solicit faculty participation.

2 RESEARCH DESIGN
This project examines how the mediation practices for a repository
manager’s collection development strategy can be evaluated in a
systematic way despite being based on multiple variables unique to

the individual institution’s context by adapting the AHP decision-
making model for IR managers. This tests the feasibility of adapting
AHP to the IR and sets a conceptual foundation for further stud-
ies to evaluate the model with a given institution and discuss its
implementation. Building the AHPmodel consists of four processes:

(1) Deciding upon the goal which this decision should meet
(2) Selecting the criteria by which the goal will be measured for

success as well as the alternative decisions that will be used
to pursue the goal

(3) Weighting these criteria
(4) Comparing scores to determine the suitability of these op-

tions in meeting the overall goal.
To visually demonstrate the overall connections of the model,

Figure 1 provides an example of the connections between the top-
level goal, the criteria for determining a decision, and the alternative
decisions available. The goal, which for the example is to prioritize
the effect of mediation practices on the quality of the collection,
is then broken down into measures of success as listed in Table 1
and used to score the alternative decisions listed in Table 2 in order
to evaluate mediation practices against the individual institutional
context so as to best meet the stated goal.

Figure 1: AHP Model Structure

Decision
Goal

Criteria 1 Criteria 2 Criteria 3

Alternative
Decision 1

Alternative
Decision 2

Alternative
Decision 3

While the model for an institutional repository will have more
criteria and alternative decisions than shown, Figure 1 demonstrates
how each alternative is considered through each criterion listed
rather than against the goal itself. In doing so, each decision is mea-
sured against the reality of its operation rather than the perception
of its outcome.

For the purpose of building this model, the goal, criteria, and
alternative decisions were initially derived from the authors’ home
institution and experiences with the institutional repository, then
discussed and reframed against the broader context of recommen-
dations for repository managers as reviewed previously. However,
in adapting this model for other institutions, their own local con-
text will guide the selection of the goal, criteria, and alternative
decisions. For example, the metrics available through another in-
stitution’s IR may limit or expand possible criteria for inclusion.
While adapting the model will require strategic planning on the part
of repository management staff at another institution, this model
proves an example of what it would look like to employ this system-
atic process for evaluating decisions for IR collection development.
Adapting the AHP model structure to fit the decisions and criteria
considered by repository managers also pushes the translation of
anecdotal data and qualitative landmarks of success into concrete,
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codified elements to be considered against each other. The goal of
this project is to demystify AHP as a method for library use, and
to provide a working example to ease the labor in translating IR
strategies.

2.1 Criteria and Decision Selection
From the repository management perspective mediation practices
are both informed by staff understanding of faculty attitudes and
behavior, as well as by the technical infrastructure of the repository.
As the example institution does not have a mechanism for faculty
to self-submit items to the repository, instead sending items to
the repository manager for preparation and uploading, mediation
practices are primarily considered with processes for gathering
materials for inclusion in the IR. The top level of the hierarchy is
the decision goal for the repository. As stated previously, for this
example the goal is to prioritize the effect of mediation practices
on the quality of the collection. As reviewed previously, repository
managers have a number of organizations and studies to consult
for strategies to increase the repository collection. This process
will allow for prioritizing strategies to understand how one might
better fit the institution’s context over another.

For the purpose of this example, quality was decided by the
authors to consist of three criteria as seen in Table 1: dissemination
of knowledge, impact on reputation, and efficiency. These criteria
relate to the IR as a part of open access initiatives to increase access
to knowledge, speak to the IR as a way to showcase the research
output of a given institution, and include a pragmatic understanding
of the technical infrastructure and human resources available for
maintaining the IR, elements outlined in both the COAR and CNI
reports.

Table 1: AHP criteria as measures of success for quality

AHP Level Measure of Success

Criterion 1 Dissemination of knowledge
Sub-criterion 1.1 Rarity of items
Sub-criterion 1.2 Distribution of subjects
Sub-criterion 1.3 Direct uses
Criterion 2 Impact on reputation
Sub-criterion 2.1 Indirect use
Sub-criterion 2.2 Grant-funded research prod-

ucts
Criterion 3 Efficiency
Sub-criterion 3.1 Low cost per unit input

As these criteria are broad, sub-criteria have been included to
further define how these criteria will be met. The dissemination
of knowledge can further be understood by the rarity of items
collected (whether they are only available in the repository or
elsewhere, as well as risk of being lost due to technological ob-
solescence), whether this knowledge is highly specialized or has
representation from the variety of subjects and disciplines studied
by the institution, and direct uses of these items to understand their
discoverability and usage. Impact on reputation focuses on the IR
as a way to facilitate the application of collected items to further
research, and was determined to be measured by indirect usage

(such as by citations and links to items in other scholarship) as well
as its relationship with facilitating funded research projects. The
criterion of efficiency applies to whether a decision leads to the
greatest outcomes for the least effort, particularly with the time
and labor cost for item gathered.

Many repository managers and professional organizations rec-
ommend a combination of different tactics. However, including
specific tactics (e.g. systematic review of faculty CVs for items to
upload) as alternative decisions within the model places them in
competition with each other. Specific tactics also require more spe-
cific criteria for evaluation that would crowd the model, making
it less useful for broadly evaluating decisions against the overall
goal. Instead, these tactics have been arranged around a leading
emphasis to evaluate whether tactics in these groups would be more
or less useful for meeting the goal. After evaluating the model and
choosing the alternative decision, the repository manager then has
a very targeted lens through which they can select tactics rather
than being overwhelmed by the many recommendations. The areas
of emphasis have been listed in Table 2 as alternative decisions.

Table 2: AHP alternative decisions for implementing medi-
ation practices

AHP Level Mediation Practice

Alternative Decision 1 System focused processes
Alternative Decision 2 Partner focused processes
Alternative Decision 3 Champion focused processes

Tactics that focus on leveraging the technical infrastructure or
primarily shift the labor of gathering items onto the repository
manager (such as a systematic review of all faculty CVs rather than
relying on faculty to approach the repository manager) fall under
system-focused processes. Strategies that involve leveraging insti-
tutional partners, such as items gathered by the Graduate School for
electronic theses and dissertations or the Honors College for senior
theses or honors capstone works, would fall under partner-focused
processes. Champion-focused processes rely on recruiting selected
individuals across campus and using this network to promote and
gather items for the IR.

Stating each criterion’s relationship to the goal also helps stake-
holders understand how large a role it plays in measuring the value
of the decision in relation to the goal. If the weights assigned to
the criteria need to be adjusted during the consistency analysis,
stakeholders will need to understand the relationship of the criteria
to the goal and possibly consider whether the goal itself should be
modified.

2.2 Implementation
After constructing the hierarchy, repository staff can weight the
criteria to codify the relationships between hierarchy levels in the
decision-making process. Following the approach of Nakatani and
Chuang [6], AHP is implemented through the following steps:

(1) Create a pairwise comparison matrix with a scale of 1-9 to
compare the criteria and/or subcriteria and assign a value
demonstrating their importance in relation to the others in
terms of meeting the goal.
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(2) After completing all comparisons for the model, normalize
the scores to obtain the eigenvector of the matrix.

(3) Repeat this process for the next level down, with an addi-
tional pair-wise comparison matrix comparing each alter-
native with respect to the sub-criterion at the next higher
level.

(4) Once all comparisons have been weighted and calculated,
synthesize these matrices to understand the overall priorities.

AHP itself is not a complicated procedure. The bulk of the work
for repository staff is translating the context and resources of their
own institution into hierarchical levels and then weighting the
criteria as appropriate for their institution.

As this model contains a large degree of subjective judgment,
some comparisons may seem inconsistent. Whereas one criteria,
such the low cost per unit input, may be deemed more important
than the rarity of the content collected, it may be less important
than direct usage, but not necessarily by the same amount. In their
summary of AHP, Mu and Pereyra-Rojas [5] recommend that users
calculate consistency, using a consistency ratio in which the con-
sistency index of the created matrix is compared to the consistency
index of a random-like matrix. Saaty [9] has provided values for
the random-like matrix, which is the average consistency index of
500 randomly filled matrices. A consistency ratio of 0.10 or less
indicates a reasonably consistent matrix. Scores higher than 0.10
should be re-evaluated to locate areas of increased inconsistency
[5].

Mu and Pereyra-Rojas [5] also recommend a sensitivity analy-
sis to give further context to decisions made using AHP. For this
analysis, another pair-wise comparison matrix is created, but with
different weighted values to represent a what-if scenario. For ex-
ample, all weighted values may be made the same to consider how
the alternatives rank with all factors considered equal. This can
be used to demonstrate to administration how the nature of an
individual institution’s context can influence values, particularly if
the decision recommended with all factors weighted equally was
determined to be unsuccessful in the past.

3 APPLICATIONS
The flexible nature of the criteria and alternative decisions allow
this model to be applied in a number of different scenarios for
repository management staff. While this project is concerned with
collection development through mediation practices, it is not lim-
ited to these types of decisions. As more repository managers learn
and share new methods for increasing collection engagement, the
authors believe this will be a useful tool for testing the applicability
of these methods at other institutions before expending the time
and resources on implementation. As outlined here, this model
can be used as constructed and recalculated according to another
institution’s priorities. However, it is also flexible enough to be
repopulated with another institution’s own criteria for their goal.
For example, it could be re-purposed to evaluate marketing strate-
gies suggested for increasing faculty awareness of the IR. After a
decision has been implemented, its relative success or failure can
also be used to adjust the AHP model. Ultimately, this model is
recommended to aid repository staff in justifying their decisions

through a systematic evaluation of the decisions available, and the
strengths and weaknesses of the institution’s existing resources.

4 CONCLUSIONS
Institutional repository managers require a complex understand-
ing of both their own resources and the larger campus context
to best to build the collection. The highly contextual nature of
their work means that practices shared among managers are not
likely to have consistent results at multiple institutions. Applying
AHP to the multifaceted nature of repository collection building
attempts to provide a standard procedure for how managers can
make decisions for collection-planning and building based upon
their context, rather than upon anticipated success based on a dif-
ferent institution’s outcomes. AHP enables managers to balance,
through weighted criteria, degrees of contexts and the goal of their
respective institutions toward planning around needs and resources.
The AHP approach, with weighted criteria, helps IR managers rank
relevance of current strengths and desired goals toward repository
planning and decision-making.
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