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ABSTRACT

Through the application of multiple strategies atodls, the
Biodiversity Heritage Library has created an effextand
collaborative multi-institutional virtual organizah. The purpose
of this paper is to explore the communication antlaboration
strategies used by the BHL to create, maintain, @ogide open
access to its corpus of biodiversity literaturedLB in its seventh
year, is a mature service and no longer a pilojepto Largely
driven from the ground up, and without any insténal mandate,
the BHL has successfully and organically fostered a
organizational model that has encouraged innovatioser
engagement, and global expansion.
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1. INTRODUCTION

The purpose of this paper is to explore the compatiuin and

collaboration strategies used by the Biodiversigritdge Library

(BHL) to create, maintain, and provide open acd¢esss corpus
of biodiversity literature. We will review how, riiugh the

application of multiple strategies and tools, BHashcreated an
effective and collaborative multi-institutional &ial organization.
We will also discuss the tools and strategies eyguidoy BHL to

communicate with users in order to leverage thgdedgences and
feedback to improve and maintain the content andtfanality of

the digital library.

The Biodiversity Heritage Library is a global imitive of
collaborating projects and activities that seekdigitize, preserve
and make available to the world the legacy Iliteatwof
biodiversity. What started as a consortium of 1@ura history,
research and botanical libraries in the United €Staaind the
United Kingdom in 2005 has now grown to 14 memtsessof
January 2012. Additionally, BHL now includes coltaating
projects in Europe, Australia, China, Brazil, anglyft with over
40 individual institutions as members. The BHL pbris the
primary access point through which the BHL resosiiae served
and the content now encompasses more than 37 mijtlages
from around 53,000 titles.

The idea was then, and still remains, to suppoodibersity
related sciences by providing free and open adoes®diversity
science publications such as LinnaeuSjstema naturae’ and
Darwin’s Origin of Species® along with hundreds of thousands of
other works describing the biodiversity of speci@&HL has
received strong support both in the library and biwdiversity

! http://www.biodiversitylibrary.org/
2 http://biodiversitylibrary.org/page/6981741
® http://biodiversitylibrary.org/item/18405



science communities. Now entering its seventh yibar BHL is
no longer a pilot project but a mature service Whiesearchers in
systematic biology have come to rely on for theailyd work.
Reaching this important milestone provides an opmity to
reflect on how collaboration and communication bathongst its
members as well as with its users has played arddeyin the
growth and continued enhancement of this digitabs&ory.

2. COLLABORATION AND
COMMUNICATION WITHIN THE
ORGANIZATION

2.1 BHL administrative structure

Largely driven from the ground up, and without amstitutional
mandate, the BHL has successfully and organicalbtefed an
organizational model that has encouraged innovatioser
engagement and global expansiafthile not a legal entity, it is a
loose consortium of members, all committed, through
Memoranda of Agreements, to support the goals@BHL. The
heads of these libraries form the institutional @l which
provides strategic direction, reviews current issumonitors the
budget, and has an annual face-to-face meetingkhsisvfrequent
conference calls. An elected executogammittee consisting of a
Chair, Vice-Chair, and Secretary/Treasurer meetgkiyevia
conference call along with the BHL Program Managed
Technical Director.[2] As BHL has matured, the gmance
structure has shifted. We now have an executieerisig
committee of dues-paying members, along with thectet
executive committee, the institutional council, aard additional
global governance structure.

The global structure allows partners from all otlee world to
determine how to achieve global BHL goals withireithown

cultural, technical and political contexts. Withettaddition of
global members, yearly face-to-face internationaktimgs were
added, which focused on topics specific to glob@drdination
such as content mirroring, portal development, rgangent, and
oversight. This global BHL business model haspgbeential to
create a sea change in natural history institutiBysestablishing
these global nodes, biodiversity literature netwonkthin larger
geographic regions will be more firmly establishédshould be
noted that while some grant funding is available ®HL

conferences and meetings, member institutions apected,
when possible, to provide some degree of finansigiport to
their staff for attendance.

2.2 Strategiesfor communication among BHL
staff

Though the BHL has a formal governance structule t
coordination of the routine activities of the orgaion have
from the beginning occurred in a more informal, #derarchical
way. The organizational culture has always beenhlpig
collaborative due in part to the common missionsn@mber
institutions, shared core user groups, and shaakes{1][2]. To
communicate across a large multi-institutional uait
organization, multiple methods and tools are useuh traditional
face-to-face meetings and conference calls to cammenerally
web-based, tools such as wiki, Skype, and Doodn-absolute
necessity for scheduling conference calls withinoaganization
that includes more than 50 institutions and spaver @ time
zones!

Initially, BHL communications developed around tinemediate
need to rapidly develop systems, select standardscoordinate
content creation in order to meet grant-driven tead. Multi-

day face-to-face meetings of key staff from thegiodl 10

institutions met to work through the core issueSubgroups,
made up of area experts, coalesced around partitmgacs such
as collections development, metadata, and techd@atlopment.
An effort was made by group members to ensure rindtiple

institutions were represented in each subgroup, @exisions
made by them were readily adopted by the membéasgs.

Discussions continued after the in-person meetiwgsonference
or video calls, using the internal wiki to recor@eting minutes,
ideas, and decisions. From these early meetirgs grtradition
of yearly meetings for all levels of BHL staff. BHhembers also
took every opportunity to have a BHL-focused megtieven if it

were limited to two staff members in a casual sgttie.g., in
between sessions at a library conference.  The rnvdo
brainstorming of solutions or discussions by thetaff would

then be passed up to the larger group, or to facussealler
groups.

As the organization grew and matured, additionatiopé
communication methods were adopted. Weekly or nignth
conference calls were scheduled for the formaldestdp as well
as for technical staff and collections focused fstahgendas,
minutes and action items were all recorded on tiké Whe wiki
has been a key tool in preserving and providings&to policies,
best practices and general information about thelL.BH
Particularly as additional members have joined athiéty to refer
them to existing documentation has made their ii@anseasier.
To ensure continued efficient and effective operatf the BHL,
staff from new institutional members are activaigluded in the
existing communication channels and discussioriBegsjoin.

2.3 Strategiesfor collaboration among BHL
staff

As a multi-institutional, multi-member project, BHbhas the
advantage of being able to draw upon individualthve wide
range of knowledge and skills. Collaboration asrb&e members
has been a key success factor. Member institutihiase tools,
best practices, workflows, and sometimes resousigsh as
scanning facilities. Shared tools are developeth$tjtutions who
have the programming and hosting resources. Thocoye
systems are located in one institution (the Miss®aotanical
Garden) other members have taken on the respdhsiloi
creating additional tools[3] needed for workflow magement in
order to distribute the technical workload andthe initial rush
to meet grant-related deadlines, enable membdyegim creating
content rapidly. The Marine Biological Laboratofi®®ods Hole
Oceanographic Institute Library rapidly developedoaline tool
to aid in deduplication of monographs before saagniNatural
History Museum-London developed a quasi-union ogtabf
serials that also aided deduplication of effort bBijfowing
members to claim or “bid” on serial runs they irtded to scan.
The serials tool has since been expanded to inchaditional
member institutions and is now managed by BHL-Earop

Best practices, such as procedures for doing guadisurance or
standards for how to record enumeration and chomyolof
journal volumes, are generally completed throughshared
workload model. Often one institution or staff gam will take
the lead on a particular issue based on their afr@xpertise or
availability.  Discussions in person or on confeencalls



involving interested staff are organized, and deadl are set for
making decisions, usually of no more than two te¢hmonths.
Once the best practice is agreed upon by memhessrécorded
on the wiki.

Though in the beginning workflow tasks were cooatiéd via
phone or email, as the BHL grew larger and the meluof

scanning greater, this became laborious. The coniataff-the-

shelf (COTS) issue-tracking system, Countersoftam@i, has
been employed as a key tool in BHL's collaboratstrategies[4].
While the adoption of this type of tool is not new digital

libraries, the manner in which it is used by BHLssmewhat
novel. Rather than managing software developmaskst it is
used instead as a communication and collaboratidn tnacking
user requested digitization, assigning “gap ffllsis well as
coordinating correction and enhancement of metadaEach
institution is encouraged to devote some staffy@unteer and
intern) time to enhancing records they've controiitusually
through “paginating” (adding page-level metadattifie-level

record cleanup and merging, or through volume ematios.

Support of BHL through dedicating staff time to impe content
or through supplying other resources, such as nbme@roring, is
one way that institutional members who can'’t afftoddirectly
contribute funds to central services can help enthe continued
viability of BHL.

3. COLLABORATION AND
COMMUNICATION WITH USERS

3.1 Communication strategieswith users

Our user communication and collaboration strategies a key
part of the larger strategies we employ as an dzgdon to

maintain and improve digital library collectionsdaservices. Our
experience has taught us that creating contenbasid platforms
are relatively easy compared to the prospect ofkemung,

expanding, and improving content and services tht future.

Communicating actively with users and then acting the

feedback they give us are two key elements in tigoimg success
of BHL, particularly in how we grow and maintainlieztions.

BHL has a core fulltime staff of twel¥ebased throughout the
member institutions, that are funded to work onfy BHL. All
member institutions, however, contribute the timd affort of at
least a portion of their regular staff in suppoftBHL. The
contributed staff time from all member institutiomss been
estimated at approximately eighteen FTEs total.o Bivthe core
staff share responsibility for managing centralizetial media
accounts and communications on platforms such asheak,
Twitter, and Flickr, as well as on our blog and lpulwiki. In
addition to the centralized communication channstsne staff
from throughout the consortium also actively sestdback from

4 a “gap fill” is when one or more volumes are s&ebe missing
from a run of a serial title digitized by one itigtion, the missing
volumes are then located in another institutiorgection and a
request is made to that institution to contributans of those
missing volumes.

5 Fulltime staff include the Project Director, PmijeManager,
Technical Director, Collections Coordinator, Gloldordinator,
Lead Programmer, and Data Analyst.
supplemented by five staff at Smithsonian Librarssd the
Museum of Comparative Zoology Library who are futhdby their
institutions solely for BHL related work.

These staff are

users and disseminate information about the BHhgusidividual
accounts on these platforms. Though using socidiare create
a dialog with users is not a novel concept, BHliesebn active
communication with our users as a key strategy lme t
development and ongoing maintenance of our diditatry.
Feedback is used to refine collections, find andexd metadata
errors, improve the interface and system functibnaland
prioritize development of features and enhancements

In order to leverage user feedback we have intedrsdcial media
communications (along with feedback received viaaierand

traditional user surveys) into our central commatian

management system, Gemini. All scanning and funatity

requests, anecdotes about BHL's value to their workfound

errors submitted by users are entered into thiesysvhere they
can be assigned to staff throughout the consorfarmesolution

and monitored for actions taken or further commaitiic.

Reports can be generated from the system to etisareve are
acting on user-supplied information and requestsaiimely

manner, as well as to analyze types and frequeh@qaests and
error reports. Anecdotes from users managed throhglsystem
are also shared with the Executive, Steering, arsdititional

Council and publicly through quarterly reports.

BHL also tries to maintain a dialogue and creatstfb] with our
users through posting user and staff profiles onldog. These
monthly features let users tell us how they condheir research,
how they use our content, what they need from ng,row they
and their work benefits from our existence. It igaduable source
of information for making decisions about contenfjctionality,
and development of BHL. We also post staff proftiedighlight
roles and workflows within the organization and phelsers
understand the processes that go into creatingrataining the
BHL.

As we learn more about our users we target spesifital media
platforms to reach distinct user communities. Mafyour most
vocal research-focused users, particularly datrindticians and
taxonomists, are active on Twitter, so we carefultypnitor
Twitter and respond quickly to comments and quastio
Increasingly we are gaining other types of usarsh@s educators
and artists, who have found our content througbkFland prefer
to communicate via email. We are putting additiosources
towards increasing the amount of content we havélakr for
these users, as well as creating an email newstgipgopriate for
general-interest audiences.

3.2 Collaboration strategieswith users

To be a part of the global “biodiversity commonséans going
beyond merely providing a portal for 37 million pland counting
pages of historic texts to users. One key goal expose data for
reuse. Many BHL users requested machine and huarargtable
data. This allows data which was created for aipgquurpose
and audience (e.g. historic texts, nomenclaturatvices,
encyclopedias) to interact with other data and esenew,
previously unimagined, roles.

BHL is a massive dataset: not only of bibliograptiata but also
page images (often extraordinarily beautiful ilhagibns), text that
has been run through optical character recognit{@CR)
software, and of particular note, scientific nariest are useful in
multidisciplinary research (e.g. systematics, ratuanguage
processing, humanities). Scientific names foundhia historic
literature demonstrate the power of open data tsecthey are an
important access point for researchers in biodityerd/hen doing



research on a taxon, it often is necessary to kwben the first
mention of that species occurred in the publisliedature. The
first publication establishes a species name, athanames can
change as research intensifies. Each page in BHlbéen OCR’d
and that text is run against a webservice availaideUBio’s
Taxonfindef which has identified 80 million scientific names i
our corpus. Once identified, names can be usedetergte a
bibliography of all pages within BHL's books andujoals that
have made reference to a term such as “Zea mag&n(gic
name for corn). The OCR’d pages, names files, aplibgraphic
references are saved and made available to anyome f
downloading and reuse.

BHL has multiple paths for providing its data. Teesclude data
exports (MODS, EndNote, Bibtex, text files); AP&sweb service
invoked via HTTP queries with responses in JSON, LXMr
XML wrapped in a SOAP envelope); OpenURL (citatieguest
made to a resolver that returns results in for@S®N, XML, and
HTML); and OAI-PMH (records are provided in MODS dan
Dublin Core formats).

Not only is access to the literature important matking use of
the data elements embedded within the text is catitito
connecting the dots throughout the cycle of reseakpplications
such as “taxonomic intelligence” expose the ocowes of
scientific names within the OCR’d text and thishridataset is
made available for re-use via standard protocalsh sas OAI-
PMH, and application programming interfaces (APIs).

Numerous projects have taken advantage of thisrH'ajza” and
some have even developed applications that recoalies BHL
data such as the Encyclopedia of Life, BioStor, Sgdynyms.

3.2.1 Encyclopedia of Life

BHL was initially funded to serve as the primaryefature

component of the Encyclopedia of LiféEOL). This funding

resulted in the large scanned corpus that exisi@ytand enabled
bi-directional linking - from species page in EQd literature in

the BHL and from pages in the BHL portal that menta species
directly back to the EOL page that expands on themkedge of

that species. These linkages are accomplished tregntgxonomic
tools provided by uBio and its webservices suctagsnFinder.

3.2.2 BioSor

Rod Page, a science researcher based in GlasgpWwitexdata
exports and APIs from BHL by grabbing metadata,epmgages,
OCR'd text, and names files in order to build apgiions that
give context to the data. For example, Page’s BiS%ipplication
provides data at a greater level of granularityntiva the BHL
portal, particularly at the article level. The BHportal is
discoverable primarily at the taxonomic name, vatuon journal
level. A citation search within BioStor will expose specific
article if it exists in a volume from the BHL data.

3.2.3 Synynyms

Ryan Schenk is a web developer at the Marine Bioig
Laboratory in Woods Hole, MA whose application edll
Synynymé provides visualizations of taxonomic name changes.

8 http://www.ubio.org

" http://eol.org

8 http://biostor.org

® http://synynyms.no.de/

Organisms are known at any point in time by a paldr
scientific name but these hames may be disputeccandhange
with new research. Schenk’s application extractscigs name
synonyms from EOL, searches BHL for publicatiorest tmention
these names, and then uses the data to illushatpapularity of
an organism’s different names in the publishedrdiigre over
time.

4. CONCLUSION

The BHL has employed multiple collaboration and
communication strategies over its seven year oftemce. Its
loosely coupled operational structure allows fomiolieness of
decision making (i.e. recommendations do not necigseed to
go through multiple hierarchical levels of decisiareking in
order to be turned into action items). As a redBHL has been
able to respond to its users and the needs of ithdivirsity
community much more quickly.

Adoption of collaboration tools among BHL partndrsth freely
available and commercial, and employment of thasastin
sometimes non-traditional ways, has enabled a alirtu
organization to perform as effectively as a noneal
organization. Varying time zones became less itapbras BHL
found ways to communicate with its members in both
synchronous and asynchronous ways. In recognitibrits
outstanding collaborative partnerships, the BHL wasrded by
the Association for Library Collections & Technic@krvices, a
division of the American Library Association, theuStanding
Collaboration Citation Award in 2016

Experimenting with  multiple social media platforms
simultaneously has allowed BHL to reach diverseienaes,
receive user input through multiple channels, andage with
users in a way that simulates in-person interastitfser input is
given equal weight as input from BHL staff and oftmes users’
suggestions result in newly available content oerusaterface
changes within days or weeks rather than montlygans. In this
way, users feel they are active contributors toBhi rather than
just passive users of its content and become muare mvested
in its success and longevity.

Not satisfied with just building a silo of biodigity content, BHL
wanted to push that content out into the biodivgrsdbmmons to
allow it to be recontextualized and built upon hifiers working
in similar domains. This openness of data has me#hreceived
by the community and users have done some commiendaik
giving it new life beyond its original form of pubation. BHL is
now looking to bring some of that enhanced contiemtexample
articles derived from BHL journals, back into thertal to further
enrich its services. In this way the crowdsourdath completes
an object’s “digital content life cycle” whose pamy processes
include: creation, management, discovery, useranse. [6]

We acknowledge there are, what may seem, some &&sd® in
our organizational model, such as, redundancy apdicition of

effort, because our priorities were often driven thg varying
funding streams for BHL. But in considering thenthin the

model, by making intentional choices to acceptehegerlaps to
achieve cost efficiency and not derail timelineg mave turned
these issues into strengths that provide resiliém¢be model. In

Phttp://www.ala.org/ala/mgrps/divs/alcts/resourcee/a21/n3/fe
at/system.cfm



the future, the BHL will continue to investigatewneollaboration Biodiversity Heritage Library: Advancing MetadateaBtices

and communication strategies, abandon those is feellonger in a Collaborative Digital LibraryJournal of Library
serve its mission and adopt and even develop nelw & needed Metadata, 10: 136-155.
for the community we serve. DOI:10.1080/19386389.2010.506400
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