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Abstract: 
As society tackles increasingly complex issues, there is a driving imperative for new 
knowledge, approaches and technologies to empower solutions, especially in 
emerging areas of inquiry. This paper discusses how federated research collections, 
such as Terra Nova, are being developed in Australia between collaborative partners 
to address this need. It examines the role of librarians in not only the development of 
these new systems but also in the ongoing support and outreach. It highlights the 
importance of the librarian as a key participant in a cross-disciplinary, potentially 
multi-institutional, research support team/network.   
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Introduction 
As society tackles increasingly complex issues, there is a driving imperative for new 
knowledge, approaches and technologies to empower solutions, especially in 
emerging areas of inquiry. In Europe, this is deemed to be so important that the EU 
RIF2030 Project has been established to explore new ways of doing research. The 
key objectives of the project are to ‘systematize knowledge on emerging patterns, 
trends and drivers of change in ways of doing and organising research in our 
knowledge societies; develop medium-term explorative scenarios of possible future 
models … [by] 2020; [and] anticipate and assess possible challenges and tensions 
resulting from these scenarios’ (Rinkel 2012). In addressing these issues, the project 
analyses new and emerging ways of doing research in universities, research 
organisations, companies and society as a whole. 
 
The European Commission, for its part, has been exploring how Europe can develop 
a coordinated approach to current challenges facing society. While recognising that 
both innovation and research are key building blocks, there is also an appreciation 
that the complexity of some of the societal issues is having an impact on the way in 
which research is undertaken. The Commission (2010) documented a range of 
proposed strategies for advancing new research practices, which included: 

• Building an online science-social network to encourage innovation and social 
relevance in research through engaging researchers with civil society and the 
public at large  

• Carrying [out] in depth analysis of current problems in research in the light of 
societal challenges  

• Capacity building on science-society-policy interfaces  
• Providing seed funding to encourage collaboration between research 

organisations and civil society organisations  
• Promoting multi, inter and transdisciplinary (MIT) research. 

 
According to the American Association for the Advancement of Science (Derrick et al 
2011, p.2), the ‘need to accelerate the adoption of interdisciplinary approaches is 
even more compelling in an era with increasingly complex problems, vast data sets, 
and powerful research tools. Many of the most interesting and important problems in 
science can be answered only through collaborative efforts. The increasing 
complexity of science demands that concepts and methods from different disciplines 
be merged.’  
 
As evidence of increased collaboration, over 60% of scientific papers are now 
co-authored by investigators from multiple institutions (OECD, 2009). At the level of 
the individual researcher, as Lorns (2013) observes, for many major research 
projects it is no longer possible for a single scientist to master all the techniques or 
purchase all the equipment required to conduct their experiments. She (p.1) goes on 
to say: 
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The amount of collaboration required in research will continue to increase, 
driven by many factors including: 

1. The need for ever more complex and large scale instrumentation 
to delve deeper into biological and physical processes 

2. The maturation of scientific disciplines requiring more and more 
knowledge in order to make significant advances, a demand which 
can often only be met by pooling knowledge with others 

3. An increasing desire to obtain cross-fertilization across disciplines. 
 
For those involved in supporting researchers, there is generally first-hand awareness 
of factors important in tackling larger problems, e.g. leveraging high performance 
technology, formation of larger research groups, and development of research 
communities, underpinned by cloud services. As outlined above, collaboration 
among a range of stakeholders is becoming the norm. 
 
In examining the impact on universities, and ultimately libraries, of new research 
practices, the authors have used examples drawn from a number of disciplines, 
particularly languages and the environmental sciences, i.e. climate change, as these 
are the disciplines with which the authors have had the most first-hand experience. 
 
Emphasis on re-using and preserving data 
There is a new emphasis on re-using and preserving data. This is a logical 
consequence of data having become more numerous, more complex, and more 
important. As the Australian National Data Service (ANDS) (2011) observes, ‘…the 
research process is transforming to become more investigative as it is now possible 
to assemble significant data collections that enable much broader problems to be 
addressed. Thus it is critical that research data is managed, discoverable, and 
connected to enable innovative re-use’. 
 
Funding bodies and national governments are seeking an improved return on 
investment for funded research. Along with the transformative nature of research, 
this has been a major driver for initiatives aimed at better access to and the sharing 
of research data, e.g. UK Data Archive (http://data-archive.ac.uk/).  
 
In addition, governments are providing access to data as part of their ‘open 
government’ strategy. The Australian Government, for example, in its Declaration of 
Open Government is committed to ‘open government based on a culture of 
engagement, built on better access to and use of government held information, and 
sustained by the innovative use of technology’ (Tanner 2010). Most Australian State 
Governments have followed suit with similar strategies. 
 
In Australia re-use of data is typically an existing priority in projects funded by 
National eResearch Collaboration Tools and Resources project (NeCTAR) and 
ANDS, and is an emerging priority in funding agencies such as the Australian 
Research Council (ARC) and National Health and Medical Research Council 
(NHMRC). A brief overview of three major government projects (ANDS, NeCTAR 
and Research Data Storage Infrastructure [RDSI]) is important for contextualising 
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their importance in both leading and supporting Australia’s efforts to build a 
world-class national research infrastructure.  
 
Australian National Data Service 
As part of the Australian government’s NCRIS (National Collaborative Research 
Infrastructure Strategy) initiative, the Australian National Data Service (ANDS) was 
formed to support the ‘Platforms for Collaboration’ capability. The service has been 
underpinned by two fundamental concepts:  

1. With the evolution of new means of data capture and storage, data has 
become an increasingly important component of the research endeavour, and  

2. Research collaboration is fundamental to the resolution of the major 
challenges facing humanity in the twenty-first century (Sandland 2009). 

 
With a view to increasing the visibility, discoverability and re-use of Australian 
research data collections, ANDS has built the Research Data Australia (RDA) 
service (http://services.ands.org.au/home/orca/rda/). It consists of Web pages 
describing data collections produced by or relevant to Australian researchers. RDA 
publishes only the descriptive metadata; it is at the discretion of the custodian 
whether access, i.e. links, will be provided to the corresponding data. Behind RDA 
lies the Australian Research Data Commons (ARDC), which is the infrastructure and 
systems needed to support data and metadata capture, publication feeds, and 
applications such as data integration, visualisation and analysis. 
 
National eResearch Collaboration Tools and Resources 
The National eResearch Collaboration Tools and Resources project (NeCTAR) 
(http://nectar.org.au/) is a $47 million Australian Government, Super Science project, 
financed by the Education Investment Fund. The University of Melbourne (UoM) is 
the lead agent appointed by the Commonwealth Government. The Australian 
Research sector has committed $54 million as co-investment to the NeCTAR project, 
resulting in NeCTAR injecting $101 million to Australia's research infrastructure. 
NeCTAR is building eResearch infrastructure in four areas: 

• Virtual Laboratories 
• eResearch Tools 
• Research Cloud 
• A secure and robust hosting service (National Servers Program). 

 
Research Data Storage Infrastructure 
The Research Data Storage Infrastructure (RDSI) (http://rdsi.uq.edu.au/) project is 
building a national network of nodes (distributed data stores) for easy access, 
analysis and re-use of research data. The RDSI project will allow researchers and 
institutions to more effectively use, manage, share and preserve much larger 
amounts of research data. It will support a national data environment at a scale that 
will enable new questions to be asked on topics and at scales not previously 
possible.  
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The following diagram (Francis 2012) illustrates the interrelationships among these 
key bodies: 
 

 
Figure 1 Australian National eResearch Infrastructure 

 
At least one, if not more, of these national agencies is frequently involved in major 
e-infrastructure and data-driven projects, in which universities are either the lead 
institutions or supporting partners.  
 
New system models supporting research federations 
With the increased complexity in instrumentation, tools and the nature of 
experiments, there has arisen a need for new types of systems, and more 
specifically methods and models, to share and co-create data / information. In 
examining the information landscape, Hammill, Harvey and Echeverria (2013) 
summarise the challenges:  

As more stakeholders take steps toward operationalizing climate compatible 
development (CCD), the demand for information and knowledge related to the 
concept is growing. But the landscape of information and knowledge sought is 
vast and fragmented, and the array of suppliers and users correspondingly 
diverse, making the gaps between research, policy and practice challenging 
to manage. 

 
In Australia, this is being addressed through a variety of models. Some institutions 
like the Commonwealth Scientific and Industrial Research Organisation (CSIRO) 
have a need to develop their own solution, i.e. its Data Access Portal 
(https://data.csiro.au/dap/). Others are based on a model in which the business 
owner is a research community rather than an institution even though an institution 
may take on the lead role of a supporting partner. For example, the Australian 
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National Corpus (AusNC) (http://www.ausnc.org.au/) is a discovery service that 
collates and provides access to examples of Australian English. Whereas the 
business owner is the Australian National Corpus Inc., which is an independent, non-
profit association, both a university (Griffith) and a government-funded public 
company (Queensland Cyber Infrastructure Foundation) are support partners.  
 
Given the collaboration among differing stakeholder groups, the underlying support 
infrastructure tends to cross-institutional boundaries. Along with AusNC, other 
examples of federations in Australia include Terra Nova 
(https://www.terranova.org.au/) and those based on NeCTAR-funded virtual 
laboratories, e.g. Genomics (GVL) (https://genome.edu.au/wiki/GVL), Industrial 
Ecology (http://www.isa.org.usyd.edu.au/ielab/ielab.shtml), and Biodiversity & 
Climate Change (BCCVL) (http://bccvl.org.au/).  
 
In terms of the system architecture that supports these collaborations, “federated” 
can be defined as an architecture in which ‘a collection of independent database 
systems are united into a loosely coupled federation in order to share and exchange 
information’ (Heimbigner and McLeod 1985). It can also refer to a formal cooperation 
among various stakeholders. The abovementioned systems can be viewed more as 
federations than communities, as they are underpinned by formal organisations and 
other governance mechanisms. 
 
A fundamental principle of these federally funded systems is that they are open and 
interoperable. ‘Open’, in that they use national and international standards employing 
the principles of open data and open licensing regimes, where appropriate. 
‘Interoperable’, in that these systems are designed to share data and access with 
other systems. For example: the BCCVL uses data (machine to machine) from both 
the Australia Living Atlas and climate model data from the National Computational 
Infrastructure (NCI). Descriptions about data held in Terra Nova and AusNC are also 
harvested by Research Data Australia (RDA). 
 
Skills and roles 
Bringing together research partners as described above, to tackle new challenges, 
has created a need not only for new systems but also for new roles and skill sets. At 
a very broad level, they can be categorised as development, support and outreach.  
 
Development 
From a developmental perspective, typically the newer federated systems require 
standards to enable data sharing and discovery. Mernargh, Treloar and Wyborn 
(2011) have detailed the trend in geochemistry, for example, of increased variety and 
capacity of geochemical instrumentation; however the lack of agreed international 
standards is resulting in the generation of geochemical data that is increasingly 
heterogeneous and therefore more difficult to aggregate. This situation is not unique 
to geochemistry. Borgman (2012) states: ‘Data are most reliably integrated when 
collected and processed systematically, in ways that support the standards of large 
communities. Common data structures, metadata formats, and ontologies help 
support mining and integration of multiple data sources’. 
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Fundamental to the design of new systems which address this issue has been the 
input of information professionals with specialist skills, e.g. metadata and ontology 
development. New roles require a general knowledge of metadata and its application 
within the context of research content. Skills and knowledge of metadata standards 
(Dublin Core; Encoded Archival Context for Corporate Bodies, Persons, and 
Families [EAC-CPF]) and exchange protocols, e.g. Open Archives Initiative Protocol 
for Metadata Harvesting (OAI-PMH), are important. The importance of a metadata 
standard in the AusNC project was acknowledged at the outset by a member of the 
Steering Committee: ‘Two crucial pieces in ensuring that such an architecture is 
possible will be well-understood metadata standards and a coherent approach to 
annotation’ (Musgrave and Haugh 2009).  
 
In addition, particularly in Australia, knowledge of metadata specific to research data 
collections and related people and activities, e.g. Registry Interchange Format - 
Collections and Services (RIF-CS) schema, is also required. It is not uncommon in 
research projects to have to quickly acquire knowledge of new metadata schemas, 
develop custom schemas to meet specific requirements, and to lead discipline 
experts in the creation of metadata.  
 
At Griffith University, for example, information professionals with library qualifications 
have tackled metadata tasks such as mapping non-standard metadata from eight 
linguistic databases to: 

• Registry Interchange Format – Collections & Services (RIF-CS) Schema 

• Dublin Core Collections Application Profile (DCAP) 

• Open Language Archives Community (OLAC) Metadata Standard. 
 
In the AusNC, BCCVL and Terra Nova projects, information professionals have had 
responsibilities such as sourcing relevant data sets and analysing crosswalking / 
cross-mapping requirements. This necessitates not only technical skills but also 
advocacy and partnering skills to work with federation members.  
 
Wolski, Siracusa & Kent (2012) have further argued for the development of a legal 
framework for acquiring, generating, storing and sharing data. For example, which 
licensing regime will be used as default for any data that is created? In the case of 
the aforementioned AusNC project, a plethora of complicated legal and ethical 
issues arose as a result of making large amounts of language data available, where 
permissible, to other researchers and the public (Rebollo et al. 2011). It was of 
paramount importance to ensure both legal protections and ethical considerations 
were dealt with for collections intended for inclusion. A key member of the AusNC 
project team was a librarian with a legal background. 
 
Another important developmental area in many national and international research 
projects is the creation of tools, such as visualisation tools. MIT Libraries, for 
example, is working with the MIT Computer Science and Artificial Intelligence Lab 
(CSAIL) and Zepheira to re-design ‘Exhibit’, an existing open-source software tool, in 
order to improve searching, browsing and visualising large amounts of complex and 
diverse digital content (http://web.mit.edu/newsoffice/2011/data-visualization-
loc.html). At Griffith University, eResearch and library staff provided input into the 
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development of interactive visualisations on researcher profile pages in the Griffith 
Research Hub (http://research-hub.griffith.edu.au/).  
 
Support 
The new federated projects frequently require cross-disciplinary, and in some cases, 
multi-institutional, teams, to which librarians bring their specialised skills. Rutgers 
Libraries, for example, have developed a team that consists of staff with expertise in 
repository programming and design, digital data curation, metadata, project 
management, intellectual property management and liaison librarians working 
directly with faculty (Agnew & Womack 2011).  
 
At the University of New South Wales (Frances, Fletcher & Harmer 2011), the 
Academic Services staff have developed expertise in research metadata, open 
access publishing, and eResearch infrastructure. The Library has strategically 
focused on data librarianship and positions have been created to develop data 
librarians, and strategies employed to develop data librarianship expertise within the 
Library’s existing workforce. Burrows and Croker (2012) have outlined the context 
and rationale for a new approach to the management of eResearch services and 
products, which was introduced within Information Services at the University of 
Western Australia in 2011. This has involved creating a unit that sits at the 
intersection of the Library and the IT support models. 
 
Garcia-Milian et al. (2013) have described how for two years librarians across seven 
participating institutions were a core part of the multidisciplinary, multi-institutional 
VIVO team (http://www.vivoweb.org/) as collaborators on an American Recovery and 
Reinvestment Act funded project from the National Institutes of Health to the 
University of Florida. He expands: 

Librarians have played a central role in the support, development, and 
adoption of campus-wide VIVO networks from the beginning of the project. 
Some of these roles include: developing core and local ontologies, locating 
and selecting subject vocabularies, developing user-centered interface 
design, engaging potential users through presentations and demonstrations, 
performing usability studies and focus groups, providing local support and 
training on the system, engaging with local and external data providers, and 
providing project management leadership and assistance with governance. In 
carrying out these responsibilities, librarians participated in interdisciplinary 
collaboration, working with other members of the VIVO team as well as local 
implementation partners, including information technologists, computer 
scientists, programmers, and biomedical researchers. 

 
This description mirrors very closely the experience at Griffith University in 
implementing its VIVO-based Research Hub (Stanford University Libraries 2013). 
 
In the digital humanities (DH), a number of important projects have been launched 
which are based on collaboration between librarians and other key stakeholders. At 
Elon University, for example, librarians have used their core competencies to enrich 
the development of a Korean popular culture project (Kendrick 2013). Columbia 
University Libraries, for its part, has initiated the Developing Librarian Project as a 
valuable instrument for developing end-to-end services to support new DH practices: 
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from the conception of a research project to publication to its preservation. The 
importance for librarians to develop new skill sets in order to contribute to the new 
practices is highlighted in an explanation of the genesis of the project: 

Of all the changes we are experiencing, perhaps the most important is not 
technological at all, but social: successful digital projects need partners with 
different skill-sets to work closely on teams. While the role of the library in 
providing databases and expensive software has proven to be very valuable 
to individual researchers, we must now account for the fact that an increasing 
number of researchers are becoming interested in populating databases and 
building software themselves, experimenting with public and collaborative 
scholarship, and collecting and sharing data in new ways. This is a welcome 
turn of events, but one that requires some preparation on our part. A parallel 
development is a renewed recognition of the librarian as a researcher in his or 
her own right. In this sense, what we are experiencing at the library is the 
increasing commingling of “services” with peer collaboration (Columbia 
University Libraries 2012). 

 
Both DH examples are highly relevant for their emphasis on the role of the librarian 
as a member of a multi-skilled team that develops and / or supports a range of 
stakeholders. This view is further corroborated by Vandergrift and Varner (2013). 
 
Wilkinson (2013) summarises how the support models being developed within 
Australian organisations, including universities, are leading edge: 

The Australian approach of recognising the importance of institutions in 
enabling their researchers to work with data differently is not common in the 
world. In many cases the responsibility for research data and its management 
rests squarely on the researcher or the research team. That means all 
researchers need new expertise. Perhaps they should develop some of these 
skills, but equally it is terrific if they are able to call on institutional resources to 
help in these tasks and devote more effort to using the data differently.  

 
It is important to note that there is an ongoing role to respond to any impact from 
changes to standards used in the system. ANDS, for example, makes the point that 
metadata standards such as RIF-CS are continually evolving in response to 
feedback from content providers. The ontology that supports the VIVO system is also 
continually being modified.  
 
In addition there is an ongoing role in acquiring new data for these federated 
systems, which involves a sound understanding of IP and licensing frameworks. For 
example, if a new data set is acquired under the UK Open Government License 
(OGL) for the federated system, what is the impact if the federated system uses a 
Creative Commons licensing regime? Librarians may be required to field these 
questions and /or to seek advice from policy or legal officers.   
 
Outreach role for librarians 
As part of their development of a proposed research data management framework, 
Wolski and Richardson (2011) note that consideration needs to be given to 
advocacy: ‘what is the role for key positions (e.g. Deans) and organisational units 
(e.g. Library, IT) in educating or persuading researchers, disseminating information 
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(e.g. data management planning guidelines, the minimum standards for describing 
data and what is the minimum set of documents to be retained with research data)?’ 
The library is seen as having an important responsibility in this area.   
 
In fact Jaguszewski and Williams (2013) argue that liaison librarians not only have a 
role as advocates but also as consultants, in which they ‘identify faculty needs and 
then make referrals to colleagues with more specialized, often technical, expertise’ 
(p. 16). In her seminal report to Research Libraries UK (RLUK), Auckland (2012) 
discusses ‘a more proactive model of engagement with researchers’ (p. 4). A major 
driver for the creation of new library roles more aligned with the requirements of 
researchers is that the latter may bypass traditional library support and use instead a 
variety of alternative models for support and services.  
 
As part of a forward-looking strategy to build the type of engagement previously 
described, a number of Australian universities are implementing general outreach 
services. The University of New South Wales, for example, has roles designated as 
‘Faculty Outreach Librarians’; University of Wollongong invites researchers to 
contact their respective ‘Outreach Librarian’. Most Australian universities are either 
currently initiating, or building on existing groundwork for, the development of library 
support models for research. 
 
Simons, Visser and Searle (2013) have detailed how, as part of an ANDS-funded 
data citation project, Griffith University provided targeted outreach to researchers 
about the benefits of data citation. The outreach strategy included engaging with 
researchers at the point of data deposit into the institution’s data repository, 
introducing data citation as part of a standard consultation with a specific research 
group, and discussing with academic librarians the different citation practices across 
disciplines. The authors concluded that a data citation support service required tools, 
e.g. formal manuals and guides, as well as a mechanism to alert support staff when 
a researcher was about to publish an article requiring data deposit. In order to deliver 
an effective outreach service, these should be in place prior to engaging academic 
librarians in a support model. 
 
In these new models, faculty librarians should be aware of the various federated 
‘data collections’, e.g. Terra Nova, and any available tools, as well as be able to 
explain their use to their respective faculty community so that they are available for 
scholarship. These federated systems are also solutions available for researchers to 
store and publish data and papers, thereby supporting the drive for better research 
data management practices.  
 
These federations are normally underpinned by a group of contributing and 
participating institutions. A librarian who is also a member of a participating faculty 
may have a role in maintaining the system or helping faculty effectively use the 
system.   
 
In discussing innovative work at the University of Minnesota (UMN), Malenfant 
(2010) notes:  

Liaison librarians are both adopting a new skill set—advocacy and 
persuasion—and developing a new knowledge base around the system of 
scholarly communication’. It is part of a major culture shift within the UMN 
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Libraries, based on the fundamental concept that librarians cannot operate 
any more in isolation within the library and that instead they need to be 
cognisant that they are part of systems which are ever evolving and in flux. 
They are part of the library, the academy, the university, the local community 
and frequently national and / or global communities. 

 
Reconceptualising the role of liaison librarians in this way has some interesting 
parallels with the previous discussion of new research practices. In both cases there 
is frequently a need for interdisciplinary knowledge / collaboration. There may also 
be a need to work with non-university stakeholders, either as the individual 
generating the research or the librarian supporting the researcher(s)’ project. It is not 
therefore surprising that all parties are addressing new challenges. 
 
In the following section the authors discuss a specific project, Terra Nova, developed 
as a response to a complex social problem and involving a cross-disciplinary, multi-
institutional federated model. Along with examining the roles of information 
professionals, they identify key findings in developing library skills for the future.  
 
Terra Nova 
Climate change is a new social problem and thus climate change adaptation is an 
emerging field of inquiry. Furthermore, the adaptation research agenda is becoming 
both deeper and broader. All sectors in society (government, private, civil society) 
need climate change adaptation responses on multiple scales. Responses will 
include new national policy, revised state planning guidelines, ecosystem-based 
approaches, and technological innovation. However, implementation of climate 
change adaptation responses is inevitably “local” and cross sectoral (Füssel 2007; 
Thomas 2010). Regional and local authorities undertake many of the responses, 
involving private sector innovation. 
 
In Australia the Productivity Commission is the government’s independent research 
and advisory body on a range of economic, social and environmental issues. In a 
recent report examining barriers to effective climate change adaptation, the 
Commission (2012) emphasises that ‘information is essential for effective climate 
change adaptation. Individuals, businesses, governments and community 
organisations require information to raise awareness of the need to adapt, to help 
inform them how to adapt effectively and to enable the appropriate management of 
climate risks’. However it goes on to observe that despite the wide variety of climate 
change related information produced by governments, a lack of information is one of 
the most commonly cited barriers to adaptation. In their report to the Queensland 
Government on the impacts and change of biodiversity under climate change, 
Williams et al. promote the ‘wide-spread sharing of scientific data, including recovery 
of historical research data from precarious storage in archives and their meta-
analysis’ (2012, p.84). 
 
This demand for better access to data and information was the major driver for the 
development of Terra Nova (The Australian Climate Change Adaptation Information 
Hub) (https://www.terranova.org.au/). Its fundamental purpose is to ‘support more 
effective climate change adaptation research and responses by improving the 
accessibility and availability of climate change adaptation data and information to 
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researchers and decision-makers in Australia and across the region’. The project is a 
joint initiative between the Griffith Climate Change Response Program, School of the 
Environment and eResearch Services, in the Division of Information Services at 
Griffith University, the Queensland CyberInfrastructure Foundation (QCIF) 
(www.qcif.edu.au), and the Australian National Data Service (ANDS) 
(www.ands.org.au). The project team consisted of a number of information 
professionals with expertise in areas such as data capture, transfer and codification 
as well as specific domain knowledge. One of these information professionals also 
had library qualifications.     
 
While Terra Nova does provide storage (at present 100 terabytes) and a long-term 
repository solution, its primary function is as a discovery service. It has been 
designed for multiple audiences, e.g. planners, researchers and other interested 
parties such as staff in catchment management authorities. A key aspect of the 
information hub is the development of discovery tools to assist the searcher to target 
specific documents. Faceted search capability has been built-in to meet the needs of 
specific audiences.  
 
The system is underpinned by an agreed standard metadata schema developed at 
Griffith University with key partners to ensure data and documents can be captured, 
harvested, exported and made discoverable through a number of different faceted 
search interfaces. An information professional played a key role in the development 
of the ontology and also in working with the National Climate Change Adaptation 
Research Facility to ingest their publication collection.  
 
In addition an information professional in consultation with an eResearch domain 
specialist played a lead role in seeking out and gaining access to new data 
collections to be made available through Terra Nova. This involved working with the 
data providers and dealing with any IP or licensing issues.  
 
Librarians from several participating institutions were involved in discussions at a 
workshop on metadata attended by representatives from Federal Government 
Departments, CSIRO, Natural Resource Management Authorities, Australia Local 
Government Association and participating universities. This workshop was 
instrumental in developing a common understanding on what was required for 
metadata, guidelines and policies to improve data sharing nationally. The librarians 
were seen as valuable contributors to these discussions.  
 
At Griffith University the Library is developing new services in research data 
management that will require new roles for librarians. The Terra Nova project, for 
example, has provided some key findings for Griffith University in developing staff 
skills for the future. These include: 

• Upskilling staff in the use of geo-spatial standards and related technologies 
• Developing skills to work with multiple external groups either in collaboration, 

in partnership arrangements or general advocacy work 
• Becoming more familiar with the requirement for more cross-sectoral work on 

projects that include non-university stakeholders like local government and 
NGOs 
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• Gaining an understanding of information software tools used for discovery or 
decision support required for specific audiences to explore large collections of 
data 

• Having a sound understanding of IP and licensing frameworks, which is 
beneficial both in the development of these online sites and in acquiring new 
data for the site. 

 
At the international level, the European Commission (EC) has recognised that there 
is a skill gap as a result of new research practices. As part of Horizon 2020 
(http://ec.europa.eu/research/horizon2020/), the EC is soliciting proposals to develop 
and support skills for emerging professions such as data librarians. These skills are 
seen as crucial to ensuring the delivery of effective research support services.  
 
As has been discussed, social problems such as climate change cross discipline 
boundaries. Projects based on climate change adaptation would normally require an 
information specialist who is capable of working across a number of disciplines. 
Having access to such a person backed up by faculty librarians with specific domain 
knowledge is a valuable resource for these types of development projects. 
 
Conclusion 
Current approaches to tackling large social problems are utilising new technologies 
and data management solutions to support cross-institutional research and the 
sharing of data and information. This has increased demand for information 
professionals with skills and expertise in areas such as data standards, licensing 
frameworks, advocacy and negotiation.     
 
Because of the large amounts of data being made available, software tools for 
discovery and re-use are integral to the federated model discussed in this paper. 
More attention will need to be given to the development of these tools to meet the 
needs of multiple audiences. 
 
This paper has highlighted the need to develop a broader skill set within the 
university library. On the one hand, specialist skills are required to respond to 
growing demand for better data management to support not only individual 
researchers within institutions but also the collective within a federated model. On 
the other hand, discipline knowledge is useful to enable librarians to understand how 
universities can leverage the resources available through these federated 
information banks both for research and learning and teaching.  
 
Griffith University’s participation in these federated services has influenced our 
thinking about the future skills required, particularly within the library, and the 
expanded role of the librarian as a key participant in a cross-disciplinary, potentially 
multi-institutional, research support team/network.  
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