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B1. CONCEPT AND OBJECTIVES, PROGRESS BEYOND STATE-OF-THE-ART, S/T 
METHODOLOGY AND WORK PLAN 

 

Goal 
ViBRANT will facilitate the mobilisation, sharing, reuse and publication of biodiversity data; 
multiplying the investments already spent by society in the collection of biodiversity data and 
helping to focus the output from the European and global biodiversity research community.  Our 
system will massively increase the number of people actively using e-Infrastructures to publish 
their biodiversity data for use by all. 

Context 
ViBRANT will deploy end-to-end e-infrastructure services and tools, capturing the lifecycle of 
biodiversity research from inception to publication in an open digital environment. ViBRANT is 
user orientated, enabling multidisciplinary groups to create their own virtual research communities 
supporting biodiversity science. 
Approach 
ViBRANT will bring operational capability of existing, EU funded infrastructures and services to a 
new level. The consortium will integrate and extend proven systems that are already delivering 
value to hundreds of virtual research communities worldwide. The increased quality and 
attractiveness of services provided by this e-Infrastructure in a key area is aimed at both 
reinforcing existing research communities  
Impacts 
[1] The Virtual Biodiversity Research and Access Network for Taxonomy will provide a direct 
route by which a wide range of stakeholders can access multi-level information and data. 
[2] ViBRANT’s integration will dramatically increase the efficiency and capacity of European 
stakeholders to monitor and manage information about ecosystems, biodiversity and natural 
resources. These natural systems underpin Europe’s economic, societal and individual wellbeing. 
[3] The network will support the emergence of virtual research communities of European and 
international dimension through the establishment of this virtual access network and by providing a 
framework for uniting national initiatives across the ERA. 
[4] ViBRANT will provide data management, analysis and publication tools in a self-governed, 
self-directed environment that, through a standards based framework and data exchange format, 
ensures that data can be integrated into the biodiversity information and support services needed by 
society. These actions will widen access by promoting the use of VIBRANT’s services and tools 
by stakeholders from new disciplines and by seeking to engage with and support newly emerging 
scientific communities. 
[5] ViBRANT’s enhanced infrastructure has to potential to deliver social change that goes far 
beyond earlier “name and fact recording” initiatives (which are the launch platform of this virtual 
infrastructure). 
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B1.1 Concept and project objective(s) 

The Problem being addressed 
Taxonomic, systematic, and natural history studies (herein referred to as ‘biodiversity 
research') are data-intense sciences that draw information from many disciplines in order to 
build a coherent picture of the extent and trajectory of life on earth.  These data are essential 
to our discovery, understanding, and responsible use of the natural world.  Biodiversity 
researchers have traditionally had to rely on manual systems and techniques to gather, 
organise, and publish this information.  This is collectively enshrined in scientific papers 
that form an archive spanning more than 250 years of published research.  But, as ever more 
synthetic and integrated accounts of the natural world are required to understand and mitigate 
threats to the environment, the failings of the traditional publication methods for 
disseminating and using natural history research have become ever more apparent. 
Traditional papers and publication methods struggle to accommodate the rapidly increasing 
volume of data supporting accounts of biodiversity.  In recent years this has been exacerbated 
by the rapid growth of semi-automated data gathering techniques producing large-scale and 
sometimes very complex datasets such as those incorporating genomic, phylogenetic, and 
image based components.  The size and diversity of these datasets mean that they can be 
difficult for the wider community to use and they are, therefore, at best marginalised to an 
electronic ghetto on publishers’ websites.  But all too often biodiversity data are simply never 
published.  Thus, potentially valuable information is “locked off” and is not accessible either 
to researchers or to the public.  The low short-term impact of most biodiversity research, 
coupled with the high transaction costs associated with traditional publication and access, 
means that in practice much (perhaps most) biodiversity data only exists tacitly and 
informally within expert networks of specialists, i.e. in the minds, notebooks and computers 
of the people generating the data.  The long-term preservation of and access to such data held 
in this personal way are imperilled by a decline in the number of professional specialists 
engaged in these activities, such as that reported amongst biological taxonomists.  Arguably 
biodiversity’s salvation lies in better access and use (reuse) of the underlying data. 
The biodiversity challenges of the 21st century are straining the existing partnerships 
between government, industry, and academia, that have developed and matured over the 
last century or so.  One outcome of this system is the growing disconnect between the supply 
of scientific knowledge and the demand for that knowledge from both the private and 
government sectors.  Meaningful forecasting and sustainable use of biotic resources requires 
large volumes of primary biodiversity data.  Many of these data already exist, but are 
inaccessible, because of the way they have been published or retained. 

Informaticians are presently faced with an enormous challenge in attempting to integrate 
biodiversity data from numerous, disparate data providers, each with their own specific user 
communities, and diverse data types and sources, including taxonomic names and concepts, 
specimens in museum collections, scientific publications, genomic and phenotypic data, and 
images.  One approach to mobilising these data is to data-mine existing publications in an 
attempt to reverse engineer scholarly publications into a database.  This approach is arguably 
the only option for legacy natural history data.  But for new information, or that which has 
never been formally published, such reverse engineering should not be required so long as a 
technical, social and policy framework for data publication can be found.  This framework 
must capture the lifecycle of biodiversity data, to support the whole research cycle—
from data collection and data curation to data analysis, data visualisation and publication.  
Knowledge exchange and processing must be at its core.  This is not another attempt to 
unify and centrally manage all biodiversity knowledge within a single database.  
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Communities of scientists will always be better at representing and reasoning over their own 
domain.  Rather, this research infrastructure must accommodate the different needs of these 
biodiversity science communities and provide the necessary glue for information to be cross- 
linked, correlated, and discovered in a semantically rich manner.  It must expose a set of 
services that not only allow access to semantically rich information but also expose 
computational services that operate on the collective knowledge.  Researchers would be able 
to ask questions related to their biodiversity domain of expertise, and an ocean of knowledge 
would immediately be accessible to them.  The processes of acquiring and sharing knowledge 
would be automated, and associated tools would make it even easier to analyse, do research 
and publish results.  Natural language processing will aid in the interaction with the 
knowledge-based ecosystem of information, tools, and services. 

Steps towards realising this vision are the goal of the ViBRANT consortium.  ViBRANT is 
about the expansion and enhancement of a data-publishing framework for natural 
history researchers, by integrating existing e-infrastructures into a unified platform for 
hundreds, and potentially thousands of virtual research communities engaged in biodiversity 
research.  We do not pretend that all of the vision noted above can be achieved within 
ViBRANT.  Seamless semantic interoperability of all biodiversity data held within the 
systems of the consortium members is not our goal for a variety of technical and social 
reasons.  Rather, we aim to lay a sustainable framework that integrates European 
capacity toward building a platform for biodiversity scientists through a combination of 
software services, networking activities and state-of-the-art research. 

This approach makes individuals or consortia into data publishers and is an alternative to the 
concept of the data aggregator acting as a data provider to various service providers.  Data 
aggregation is most successful when the data structures are consistent over large data 
volumes, such as molecular sequence data or the output from many types of experiment in 
physics.  By contrast, biodiversity data are heterogeneous and exist in a wide variety of 
structured and unstructured forms, each normally published as relatively small amounts of 
data. 

The Present Concept 
ViBRANT builds on existing systems and networks that are already part of the 
landscape of biodiversity research capacity within Europe and worldwide.  The central 
goal of the ViBRANT consortium is to integrate these existing networks and services and 
enhance their functionality into a platform for biodiversity researchers.  A defining feature 
common to consortium members is the concept of data publication.  This is a new sort of 
scholarship that involves construction of large-scale datasets whose governance, organisation 
and use can be implemented using the web as a platform for generating, repurposing, and 
using data.  These systems offer new ways of conducting scholarship and challenge some 
established ideas of how particular disciplines operate.  To facilitate reuse and repurposing 
of data, these systems embrace ‘Open Science’ – the proposition of a model of 
communication inspired by the Free/Open Source software and Creative Commons 
movement.  A central theme of Open Science is to make clear accounts of the methodology, 
along with data and results extracted therein, freely available via the Web.  This permits a 
massively distributed collaboration. 
ViBRANT will strictly adhere to the principles of the open access to scientific knowledge 
obtained from publicly-funded research, in accordance with the latest directives of the 
Council of Europe recognising “the strategic importance for Europe’s scientific development 
of open access to scientific information” [2832nd Council Meeting - COMPETITIVENESS 
(Internal market, industry and research) Brussels, 22-23 November 2007]. 
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Design concerns relevant to data publication frameworks include the successful management 
of large scale distributed research programmes, how to support networks of independent 
researchers, the management of individual research careers, the development of new inter-
disciplinary collaborations, and engagement with non- scholarly communities as both 
producers and consumers of research.  These issues are central to the challenges facing 
biodiversity scientists.  From a technical perspective these systems involve tools for sharing 
data, building and maintaining collaborations both formally and informally, and managing 
workflow and outputs.  A defining feature of data publication frameworks is that they 
primarily rely on social information flows, motivations and relations to organise the group.  
Individuals mostly self-identify for tasks and through a variety of peer-review mechanisms 
contributions are recognised by the group, being incorporated into what emerges as the 
collaborative output.  A feature critical to their success is the ability of the framework to be 
broken down into discrete modules, capable of independent completion in relatively fine-
grained increments.  Because of this, people can contribute a little or a lot depending upon 
their motivations, such that some combination of ‘true believers’, occasional contributors, and 
people paid to participate can sustain a project. 
We recognise that this approach presents social challenges to our user communities.  Indeed, 
the adoption of the Web presents many challenges.  It is becoming increasingly clear that the 
barriers to uptake of the open science approach are primarily sociological not technical.  
ViBRANT includes a sociological study component to identify these social challenges 
and feedback into service and development activities.  This will identify the motivations 
and benefits perceived by users when using consortium products and highlight barriers (both 
social and technical) that may hinder wider uptake.  Output from this work will directly feed 
back into service and networking activities of the software developers and partner institutions 
to promote the uptake and adoption of consortium products. 

The Existing Programme 
The ViBRANT consortium brings together the activities of several major programmes of 
work and integrates them through new state-of-the-art services and that will be developed and 
supported by all consortium members.  These programmes are unique world-class resources: 

Scratchpads: Scratchpads are an award-winning data-publishing framework for groups of 
people to create their own thematic virtual research communities supporting biodiversity 
science.  Developed within the FP6-funded EDIT project at the Natural History Museum, 
London, in partnership with representatives from many biodiversity informatics initiatives the 
Scratchpads combine databases, network protocols and computational services that 
bring people, information and computational tools together to perform and publish natural 
history.  In brief, Scratchpads provide a free web site that user-groups can customise in order 
to share data.  The Scratchpads will be central to the ViBRANT consortium as the foundation 
for integrating other consortium members' products and services.  The system has been in use 
since March 2007 and currently supports more than 100 different virtual communities and 
1,000 biodiversity science users in more that 60 countries worldwide.  Within ViBRANT the 
Scratchpads will act as thematic hubs for users to establish their own virtual research 
communities and for these communities to gain access to state of the art consortium member 
products.  ViBRANT will also enable the Scratchpads to support an expanding network of 
new virtual research communities delivering more focused biodiversity science. 

Pan-European Species-directories Infrastructure (PESI): PESI is an FP7 funded project 
that integrates the three main all-taxon registers in Europe into a single, authoritative checklist 
for plant and animal species in Europe.  Using a standards based, quality controlled, expert 
validated, open-access infrastructure, PESI provides a research, education, and data 
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management resource for biodiversity researchers wanting to access European checklist 
data.  Through ViBRANT PESI will couple its strong networking activities with those of the 
Virtual Research Communities using the Scratchpads.  This will be delivered by leading in 
the development of shared and standardised vocabularies to facilitate integration and 
harmonisation of distributed datasets across the products of the ViBRANT consortium. 

Pensoft Publishers: Pensoft has become one of the leading publishers of natural science 
books, and plays an increasingly dominant role worldwide as the publisher of the taxonomic 
journal Zookeys.  It is distinguished from other publishing companies through its innovative 
approach to publishing data, and through a commitment to open access publication.  This is 
central to Pensoft’s engagement within the ViBRANT consortium.  Because it is owned and 
run by active research scientists that understand the particular needs of the biodiversity 
research community, Pensoft has been able to establish the credibility and trust of biodiversity 
researchers in a way that the major commercial publishing outlets have been unable to do.  
Current rules of nomenclature require that taxonomic acts be published on paper.  
Consequently Pensoft will play a central role in developing the electronic workflows and 
publication processes that streamline the publication and peer review of biodiversity 
publications from the Scratchpad and GBIF architecture, directly to both online and paper-
based publications, latter required by the current Codes of Nomenclature.  This will build on 
an existing prototype and establish a market amongst Open Access publishers that will 
significantly reduce the costs and time required by authors and publishers to describe and 
document global biodiversity.  Pensoft has established links to EOL (providing all new taxa 
descriptions through XML mark up on the day of publication) and GBIF (publication of 
occurrence datasets through GBIF’s Integrated Publishing Toolkit (IPT)).  This occurs 
simultaneously with the publication of the respective research papers.  Pensoft is an officially 
appointed partner of both EOL and GBIF.  The accumulated experience and established 
network will facilitate the implementation of ViBRANT on a large scale.  As such, Pensoft 
will serve as a model of how to link biodiversity research data to the publishing industry. 

Global Biodiversity Information Facility (GBIF): GBIF is an international multi-
government funded initiative based in Denmark, focused on making biodiversity data 
available to anyone and everyone, for scientific research, conservation and sustainable 
development.  The GBIF network spans over 300 data providers worldwide that use GBIF’s 
global decentralised network of interoperable databases to share primary biodiversity data.  
Currently this amounts to almost 190 million records that include information associated 
with specimen occurrences; observations of plants and animals in nature; organism names; 
and metadata on curating institutions and projects.  GBIF’s extensive network of nodes 
includes participants from 40 countries, which play a central role in training, access to 
international experts and mentoring program supporting biodiversity research.  Within 
ViBRANT GBIF activities will focus on mechanisms to improve the quality of the 
biodiversity observation records provided through contributors to the GBIF network and, 
with PESI, will use its networking capacity to mobilise the data standards throughout the 
consortium infrastructure. 

The Common Data Model (CDM): Developed through the EU FP6 funded European 
Distributed Institute of Taxonomy (EDIT), the CDM provides an electronic infrastructure 
for storing commonly used biodiversity data including taxonomic names and concepts; 
literature references; authors; (type) specimen; structured descriptive data; and species related 
content.  The platform is a shared domain model library in Java that, within ViBRANT, will 
be used to consolidate selected biodiversity data held amongst the virtual research 
communities using the Scratchpad infrastructure.  A portal to the ViBRANT CDM will 
provide a common access point for non-specialist to discover and access the collective data 
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published and annotated through the Scratchpads.  It will also act as a clearinghouse for data, 
and has the potential to be integrated with data checking and data cleansing algorithms to alert 
authors of errors or inconsistencies and improve the quality of published biodiversity data. 

Additional consortium members bring expertise in high performance computing, training and 
e-learning programmes, data mining, software development and social research.  Each group 
is a world-class specialist with particular experience of the unique challenges associated with 
the management, analysis, integration and visualisation of complex biodiversity data.  
Collectively these additional consortium members will work to integrate the existing 
programs into a common, lightweight platform for biodiversity research.  Through the 
provision of services, tools and networking activities, coupled with social science researchers 
to identify barriers to adoption, we aim to provide THE world class leading biodiversity data 
publication platform for the biodiversity research community. 

Who uses the present services? 
The products of the consortium members have become established as leading global 
biodiversity resources with extensive electronic and human usage in Europe and worldwide.  
In many cases these products are unique with no comparable resource providing equivalent 
services, tools or data.  Consequently our collective user base spans a large fraction of the 
worldwide community of biodiversity researchers.  Each consortium member's product 
focuses on a different stage in the lifecycle of biodiversity research—from inception (e.g. 
GBIF for specimen occurrence data) through to curation and synthesis (e.g. PESI for 
biological taxonomy) to publication (e.g. Pensoft, though journals like Zookeys).  Tools like 
the Scratchpads and the CDM are present at every stage of this data lifecycle, and as such, 
provide crucial connection points for virtual research communities engaged with biodiversity 
research.  Details on the categories of volume of usage for the major consortium products is 
as follows:  

Scratchpads: Scratchpads act as a digital hub for 120 virtual research communities, which 
collectively have 1,490 registered and contributing users.  These comprise a mixture of 
professional scientists (principally biodiversity scientists working at major biodiversity 
research centres and universities worldwide) and amateur naturalists working to professional 
standards.  The average size of each community is 15 (minimum 1; maximum 185) and 
include 10 communities with more than 50 members.  Approximately two thirds of the 
Scratchpad contributing user base is present in Europe, principally because the system was 
developed under the auspices of the European Distributed Institute of Taxonomy.  This is an 
EU FP6 funded network of excellence programme, designed to integrate and co-ordinate the 
research activities of the 27 leading natural history institutions in Europe.  The Scratchpads 
were released in the second year of EDIT’s five-year programme of work, and have helped 
shape the activities of EDIT and its member institutions.  Large-scale biodiversity research 
can only be conducted on a global scale, and for this reason (coupled with their low running 
costs), non-European based researchers also use the Scratchpads.  The next most dominant 
user community is present in the continental United States, but we also have contributing 
users from many other countries including Vietnam, Iran, Madagascar and Malaysia.  
Throughout 2009 new communities have signed up to use the Scratchpad framework at the 
rate of approximately two groups per week. 
Non-contributing users account for the majority of web traffic to the Scratchpad communities, 
with an average of approx.  16,500 site visits per month throughout 2009 (up to November).  
These account for an average of 13,000 unique monthly visitors, browsing an average of 5.6 
pages per site.  However, the variation across sites is very high with many longstanding 
communities attracting a much larger number of visitors, compared to new Scratchpad 
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communities that have developed comparatively little content.  Selected Scratchpad 
communities also run a range of machines readable data services feeding taxonomic, 
specimen, bibliographic and related data to other databases and research sites.  Traffic to these 
services is not included in these figures. 
Scratchpads were developed using a content management system (Drupal) and as such are 
remarkably cost-effective.  The progress to date has been achieved with a single full-time 
developer (2 person-years) and a single virtual server. 

Pan-European Species-directories Infrastructure (PESI): The PESI initiative supports a 
network of 700 contributing scientists and associated IT infrastructure that provides 
standardised and authoritative taxonomic names and concepts for a checklist of European 
Flora and Fauna.  These data feed in to global taxonomic initiatives including the Catalogue 
of Life and the Global Names Architecture, which in turn act as a principal taxonomic index 
in global, national, and regional biodiversity data portals.  These include the GBIF data 
network serving 190 million biodiversity data records, the Encyclopedia of Life (EoL) project 
serving thousands of comprehensive pages of information about species, and CBOL, the 
Consortium for the Barcode of Life, serving the DNA barcoding community.  Put simply, 
without projects like the Catalogue of Life and contributing data projects like, PESI, many 
large-scale biodiversity research initiatives could not have launched their organisations in the 
same way.  While not directly addressing applied issues concerning biodiversity, like climate 
change and conservation, PESI’s work provides a baseline infrastructure that contributes to all 
of these issues for tens of thousands of users working with biodiversity data. 

Pensoft Publishers: Publisher of over 500 titles on natural history, including the highly 
successful journal Zookeys, Pensoft has established itself as the European leader in 
biodiversity science publishing.  In 2010, Pensoft will be launching its brand new platform 
TRIADA which will integrate content management and user interfaces for physical books, e-
books, and open access journals in natural history.  The journal Zookeys was launched in July 
2008 and in less than 18 months has published 30 issues containing 4000 pages of valuable 
taxonomic information.  Zookeys was the first journal to (1) provide mandatory registration of 
new taxa in ZooBank, (2) supply XML marked up taxa descriptions to EOL on the day of 
publication, (3) register all new taxa and images to Wikispecies and Wikimedia Commons, 
(4) develop a model for data publication and citation in taxonomy, (5) implement 
simultaneous publication of occurrence datasets under separate DOI numbers and indexing 
through the GBIF infrastructure, (6) implement a model for publication of primary data files 
for interactive identification keys (DELTA/Intkey, Lucid 2,3, and MX) facilitating future 
reuse and editing of the keys (7) test several semantic enhancements to taxonomic papers, 
such as interactive mapping in GoogleEarth through Keyhole Markup Language (KML) and 
others.  The number of users of Zookeys grows daily and currently approaches 2000.  The 
number of visits of the website varies between 500 and 2000 per day, with a minimum 200 
unique daily visitors.  The journal was covered by ISI in its eighth month of existence and 
will get its first impact factor by 2010. 
Global Biodiversity Information Facility (GBIF): GBIF provides networking and IT 
infrastructure that gives access to biodiversity data for decision-making, research endeavours 
and public use.  Its principal asset are links to a growing number of databases of primary 
species-occurrence data, which currently stands at just under 190 million records, provided 
through a worldwide network of contributions.  Its uses encompass virtually every aspect of 
human endeavour, including food, shelter and recreation, art and history, society, science and 
politics.  For example, data published through the GBIF network is central to forecasting the 
impact of climate change on marine and terrestrial resources, monitoring how the changing 
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patterns of land use impact biodiversity and comparative studies on the affects of agriculture 
and fisheries.  The volume of data and the extent of participation within the GBIF network 
mean that GBIF have a central role in creating a platform for biodiversity prediction.  GBIF is 
a fully accredited Observer Organization to the Intergovernmental Panel on Climate Change 
(IPCC) and is a participant in the intergovernmental Group on Earth Observations (GEO), 
which has established GEOSS, the Global Earth Observation System of Systems.  GBIF is 
taking an active role in the implementation of GEOBON, GEO’s Biodiversity Observation 
Network, much of which is contingent of data obtained through participants of the GBIF 
network and leads on a related GEO task (B1-06-03) entitled “Capturing historical and new 
biodiversity data”.  In addition to data, GBIF has a unique role in assisting with capacity 
building in many parts of the world, helping repatriate biodiversity data to its country of 
origin where it can be more effectively used.  It is also a key driver in delivering an effective 
informatics framework for biodiversity data, through its engagement with the TDWG 
Biodiversity Information Standards group.  GBIF leads many of the working groups within 
TDWG that are developing data standards for the effective management and integration of 
biodiversity information. 
The Common Data Model (CDM): Developed within the European Distributed Institute of 
Taxonomy, the CDM provides the technical infrastructure to integrate a wide range of 
distributed biodiversity data beyond the primary occurrence records distributed through 
GBIF.  The CDM is currently used by several major communities of biodiversity scientists 
working on the systematic and taxonomy of various groups including the European Register 
of Marine Species (ERMS), Fauna European Euro+Med Plantbase, Dendroflora of El 
Salvador, AlgaTerra Information System on terrestrial and limnic Micro Algae, the EDIT 
Palmweb exemplar group, the Diptera EDIT exemplar group, and the Cichorieae EDIT 
exemplar group.  In addition, in a joint venture with PESI, EDIT is working to develop a joint 
implementation of the CDM to be used as the PESI portal for biodiversity data publication. 

What are the present services used for 
Most projects that generate and use biodiversity data incorporate more than just one type of 
use.  Usually there is considerable overlap such that a project might include mapped primary 
records, some taxonomic study (possibly involving the use of character databases), 
environmental modelling and predictive distributional studies which may involve endangered 
or migratory species, climate change impact studies as well as population viability analysis 
and studies of species associations, ecology and evolutionary history.  The project may then 
involve species recovery studies and monitoring, as well as development of environment 
protection legislation, reserve and conservation assessment, links to border and custom 
controls to prevent illegal smuggling, and finally education and social links.  Within any one 
project it is often difficult to identify where one use stops and another begins.  Examples of 
current uses for the products, tools, services and networks generated by the ViBRANT 
consortium include: 

Supporting the monitoring of environmental change… 
- Supporting comparative studies on environmental impact, such as climate change, 

urbanisation, agriculture, fisheries, etc. and establishment of reference patterns for 
evaluation and monitoring of environmental impact with respect to biological diversity. 

- Support comparative and retrospective studies for estimating biodiversity loss within 
regions, habitats, ecosystems, and across political and geographic boundaries. 

- Lead to the development of research projects that aim to understand the temporal and 
spatial distribution of biological diversity processes and functions. 
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Supporting biodiversity conservation…  
- Improving the management of conservation units as knowledge about biodiversity 

becomes more readily available. 

- Improving the evaluation of the representativeness of existing conservation units and 
reserves, and the identification of priority areas for establishing new ones. 

- Asserting the role of protected areas in adaptation to climate change and biodiversity 
loss. 

- Lead to the development of projects to study problems that affect conservation, such as 
the effects and consequences of habitat fragmentation and climate change on 
biodiversity. 

- Support the production and dissemination of checklists/inventories of all known biota 
within conservation areas, regions, States, and countries, and facilitate cross-linking of 
occurrence data on various temporal and spatial scales, and across different taxa. 

Supporting the sustainable economic use biodiversity… 
- Estimate the effect of biodiversity loss on ecosystem services (i.e., loss of pollinators, 

species invasions) and their socio-economic consequences. 
- Leading to increased opportunities for bioprospecting, and the linking of programs with 

related and similar interests. 
- Support the development of capacity building in biodiversity and biodiversity-related 

subjects. 
- Leading to the improvement of border controls for managing and monitoring 

movements in endangered species, pests and diseases, by supporting the development of 
improved identification tools and knowledge about the distributions of taxa. 

Supporting biological collections… 
- Consolidation of collection infrastructure and holdings within museums, herbaria, 

botanical gardens, zoological gardens, germplasm banks, etc.. 
- Improvements in the standardisation, quality, maintenance and organisation of 

important biodiversity collections. 
- Reduction in the physical handling of specimens, ensuring their longevity in 

biodiversity collections. 
- Reduction in the costs of shipping, insurance, etc. of transferring loans and specimens 

between biodiversity researchers. 
- Prioritising resource allocation to increase research and curation activities. 

- Development of new sources of funding for supporting collections. 
- Mobilisation and integration of specimen data of biological collections through Darwin 

Core to multiply their use and reuse within larger occurrence data aggregations. 
Supporting biodiversity research communities and networks… 
- Facilitating free exchange of information on the basis of open science principles, 

through open access publishing, use of Creative Commons, OpenData Commons and 
related licences. 

- Establishing international biodiversity information networks between individuals and 
institutions involved with biodiversity research, conservation, genetics, production, 
resource management, tourism, etc. 
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- Improving the management and availability of image, cartographic, genetic, and other 
databases that subsidise biodiversity research. 

- Sharing of information between institutions and researchers, including associated usage 
information to track how biodiversity data are used and credited. 

- Supporting the rapid advancement of the biodiversity knowledge base as researchers 
build on the information in a timelier manner. 

- Enabling effective data mining and analysis together with other scientific datasets, 
enabling cross-domain research. 

- Leading to the more efficient production of identification tools, keys, catalogues and 
monographs (electronic and/or paper publications). 

- Helping to identify biodiversity information gaps (both taxonomic and geographic). 

- Supporting the career development of professionals in new fields of knowledge and in 
new interfaces, such as biodiversity informatics, image services, and geographic 
information systems. 

Supporting education and training activities… 
- Improving production of teaching material, such as field guides, identification keys, 

image databases, and on-line information for students and educators. 

- Supporting improved guides and information resources for use in eco-tourism. 
- Improving the rate of publishing in taxonomy as researchers spend less time on 

discovering biodiversity data to support their research and the process of traditionally 
publishing and making data available on an individual basis. 

- Improving links with local people for collecting, ecological research and preliminary 
identification using parataxonomists. 

- Transferring some of the burden of sorting and preliminary identification of field 
samples from the extremely small number of highly skilled taxonomists to technically 
skilled parataxonomists. 

Relevance to Europe and FP7 
ViBRANT directly address the objectives set out in INFRA-2010-1.2.3: Virtual Research 
Communities.  By providing access to ViBRANT's facilities, instruments, software and data 
we are removing the constraints of distance, access and usability as well as the barriers 
between science disciplines supporting biodiversity research.  ViBRANT will lead to more 
effective scientific collaboration and innovation within the biodiversity sector, increasing the 
effectiveness of European research.  Our main objective is to enable an ever-increasing 
number of users from all science and engineering disciplines and beyond to access our 
electronic infrastructure.  ViBRANT's facilities, instruments, software and data involves: 

• Deployment of e-Infrastructures in research communities in order to enable multi- 
disciplinary collaboration and address their specific needs. 

• Deployment of end-to-end e-infrastructure services and tools, including associated 
interfaces and software components, in support of virtual organisations to 
integrate and increase their research capacities. 

• Building user-configured virtual research facilities/test-beds by coalition of 
existing resources from diverse facilities, in order to augment the capacities of 
research communities for real world observation and experimentation. 

• Addressing human, social and economic factors influencing the creation of 
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sustainable virtual research communities as well as the take up/maintenance of e-
Infrastructure services by communities. 

• Integrating regional e-Infrastructures and linking them to provide access to 
resources on a European and global scale. 

As noted in section 1.2.1 (below), the deployment and evolution of the ViBRANT e-
Infrastructure is directly connected with the development of three ESFRI-roadmap projects 
(LifeWatch, ELIXIR and EMBRC).  The ViBRANT consortium is well balanced in terms of 
geographic spread (17 partners from 9 counties), partner profiles (universities, museums, 
R&D centres, and industrial partners) and includes the participation of two SME’s plus 
organizations in several new member states.  The ViBRANT team of leading authorities 
includes software developers, IT infrastructure specialists, operators of digital repositories, 
research scientists, sociologists and training experts.  Their complementary strengths are 
coupled with world-class resources to sustain and exploit the project infrastructure for the 
benefit of the user community.  We expect ViBRANT to have a transformational impact on 
the effectiveness of biodiversity research across Europe, through broader use and engagement 
with the ViBRANT infrastructure.  ViBRANT’s activities will support the emergence of new 
cross-disciplinary virtual research communities of a European and international dimension 
that could not be achieved through national or regional initiatives.  This will be achieved 
through ViBRANT's promotion and development of possible application areas through 
ViBRANT’s use and development / adoption of standards, common tools, procedures and 
best practices.  This will engage stakeholders in the generation and use of biodiversity data 
from new disciplines and scientific communities, that have traditionally been considered 
outsiders within the biodiversity science community, and ultimately will increase, the quality, 
functionality and attractiveness of the ViBRANT infrastructure. 
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B1.2 Progress beyond the state of the art 

“We are drowning in information, while starving for wisdom.  The world 
henceforth will be run by synthesizers, people able to put together the right 
information at the right time, think critically about it, and make important 
choices” 

E.  O.  Wilson | Harvard University 
What is startling about many of the efforts within the biodiversity informatics community is 
that they are not more effectively integrated.  This generates redundancy as significant time 
and resources are spent by biodiversity researchers replicating and re-purposing datasets for 
synthesis, analysis and dissemination.  Additional stakeholders, often at great expense, must 
invest further time discovering, re-organising, integrating and analysing these resources.  The 
goal of the ViBRANT consortium is to integrate the resources of the European 
biodiversity informatics community.  Not only will this liberate resources, but it will help 
provide a collective focus on the outputs of biodiversity research making these data and 
human resources more transparent, accountable, and accessible.  We recognise that this is no 
small task.  The creation of a seamless data environment for biodiversity researchers and the 
wider community of stakeholders presents many technical and social challenges.  These will 
take will take many years, perhaps even decades to complete.  Our strategy is therefore 
incremental, focusing on establishing a robust and sustainable network building on the 
capabilities of partners selected because of their proven capacity to deliver within the 
European Union and represent large active networks of European users, that can benefit from 
the integrated products, services and tools that ViBRANT will now generate. 

1.2.1 ESFRI integration 
ViBRANT is designed to lay the groundwork toward this seamless data environment with 
other initiatives in a European and global framework.  Specifically we will be working with 
three ESFRI roadmap projects to deliver integration and coordination of the biodiversity 
research sector across related initiatives in Europe. 

1. ViBRANT is a LifeWatch supporting project (see letter of support), contributing 
to the LifeWatch infrastructure development.  LifeWatch is working to construct and 
bring into operation the facilities, hardware, software and governance structures for 
all aspects of biodiversity research across Europe.  Within LifeWatch, ViBRANT 
will be a prototype for the service centre that will act as an interface joining 
LifeWatch services with the LifeWatch user community.  Critically ViBRANT will 
act as a conduit through which individuals can contribute data to LifeWatch.  In 
short, ViBRANT is a bottom up version of what LifeWatch will achieve, so can be 
expected to create an initial user-base for the eventual LifeWatch infrastructure. 

2. ViBRANT is collaborating with the ELIXIR project (see letter of support) that is 
upgrading and expanding the facilities of the European Bioinformatics Institute, in 
preparation for constructing a shared platform for molecular data resources in the life 
sciences.  ViBRANT will provide metadata tied through taxonomic services to 
enhance discoverability of European molecular resources. 

3. ViBRANT is working with the EMBRC project (see letter of support) that is 
coordinating the European Marine Biological Resource Centre.  Specifically 
ViBRANT will enable and support marine research groups to collaborate and publish 
their data on the Web, and thus provide marine biodiversity information that will be 
of direct use to EMBRC.  ViBRANT will contribute to EMBRC’s goals specifically 
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providing infrastructure support, and biodiversity data on the taxonomy, ecology and 
tropic relationships of marine species (see WP8). 

LifeWatch, ELIXIR and the EMBRC are projects that have been prioritised on the ESFRI 
roadmap and have been highlighted by the European Commission as strategic instruments 
necessary to develop the scientific integration of Europe and to strengthen its international 
outreach and capacity.  ViBRANT’s work program is intended to integrate with these 
ESFRI projects, providing the technical architecture, outreach, integration, new services, 
publication framework and tools to manage, share and publish biodiversity data on the Web.  
By making these tools available to individuals and consortia in a lightweight flexible 
structure, we are contributing to the ESFRI roadmap efforts toward integrating European 
research infrastructure and capacity. 

Objectives 
The central objective of ViBRANT is to set up the means, tools and infrastructure to produce 
a more rational and a more effective framework for European Biodiversity research.  The 
operational objectives of the consortium are: 

1. to provide sustainable services in data mobilisation, integration, publication, 
sharing, use and reuse to research communities, biodiversity and conservation 
agencies, national and regional authorities and the European public. 

2. to connect end users of biodiversity data to networks of primary producers or to 
the most appropriate research facility. 

3. to provide the means for biodiversity researchers to establish and document the 
state of the art in biodiversity research 

4. to identify research and development needs and gaps in the provision of support 
to biodiversity researchers. 

5. to provide an information centre for biodiversity research results and 
developments. 

6. to defragment access to biodiversity data through data mining biodiversity 
literature 

Through these operational objectives ViBRANT will build a distributed hub for 
biodiversity research in Europe, and will contribute significantly to the improvement of 
both the scientific quality and the effectiveness of biodiversity research. 
Collectively the ViBRANT consortium members’ products already cover many of these 
requirements, but they lack the integration and ease-of-use required to provide a single service 
to biodiversity science research communities.  ViBRANT, through integration of services 
with Scratchpads, aims to bridge this gap.  Our goal is to provide an integrated solution to the 
products, tools and services required by these communities to lever the advantages of e-
Infrastructures and e-Science. 

Advances to be delivered through ViBRANT 
Interoperability and Integration 
Research is evolving from small, autonomous scholarly guilds to larger, more enlightened and 
more interconnected communities of scientists who are increasingly dependent upon one 
another to move forward.  Biodiversity researchers require interoperability between digital 
systems, either in the form of services upon their data or repositories for curation management 
and publication.  Many services and systems for biodiversity scientists were developed for 
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special purposes, so exhibit a desperate need for interoperability.  Integration activities within 
ViBRANT will address this problem at three levels: Intra-consortium integration to pull 
together selected technical systems operating between consortium members; inter-consortium 
integration to join the systems and networks with external partners such as the Encyclopedia 
of Life initiative; and integration between the various virtual research communities operating 
and using these resources to develop cross cutting links between scholarly communities.  
These activities involve a series of cross cutting service and networking activities within our 
workplan.  Specifically: 

• APIs to integrate ViBRANT biodiversity data sources 
• Construction and enhancements to an ontology and restricted vocabulary 

platform 
• Activities supporting the discovery and re-use of existing data standards 
• Annotation and visualizations tools for data published through the GBIF 

network 
• Construction of a portal supporting multi-site Scratchpad biodiversity data 

integration 
Outreach 
This involves a series of networking activities intended to foster a culture of co-operation and 
coordination between the participants within the ViBRANT consortium and amongst the 
virtual research communities using the consortium’s tools and services.  This will be 
delivered through a variety of innovative electronic training tools, workshops and video 
screencasts that will empower and enable biodiversity scientists to use ViBRANT tools.  The 
effect will be to strengthen community collaboration by means of: (i) engaging communities 
by using existing consortium services to develop an extended network of partners that will 
deliver training, outreach and community support, (ii) undertaking sociological studies of the 
user-base and nascent user communities to feed into ViBRANT development priorities, (iii) 
providing site development expertise and delivery of software documentation, training 
courses and service desk user support, (iv) promoting and facilitating peer production support 
infrastructures.  Specific activities include: 

• Organisation and delivery of ViBRANT training courses  
• Networking activities to extend the ViBRANT community and to foster its 

long-term sustainability. 
• Sociological user studies investigating barriers to adoption and use of 

ViBRANT products 
• Localised and distributed community support for the use of ViBRANT 

services  
• A module for data entry by citizen scientists within the ViBRANT framework 
• A demonstration project with non-professional marine naturalists 

Enhanced technical architecture 
This focuses on enhancements to the Scratchpad hosting environment, integration of the 
products and services of other consortium members and integration of the data generated by 
multiple Virtual Research communities using ViBRANT consortium infrastructure.  We will 
move the main Scratchpad host infrastructure to a cloud based computing infrastructure at 
multiple locations to provide failover, mirroring and load balancing services.  As part of this 
work we will also develop the capacity to distribute Scratchpad node servers at additional 
institutions that wish to host their own Scratchpad server.  These developments focus on 
providing the continuity of service required to deliver service level agreements to our user 
communities that are both sustainable and scalable.  Enhancements include: 
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• Improved Scratchpad hosting architecture supporting failover and mirroring 
services 

• Developments to the Scratchpad user interface and matrix data editor  
• Visualization services for geospatial and temporal biodiversity data published 

both within the ViBRANT consortium and externally 
• Enhanced services supporting the automated calculation of biodiversity 

patterns and indices 
• ViBRANT Interface/functionality extensions directly linked to user requests 

and feedback mechanisms, and based on the output of sociological studies of 
the ViBRANT user community 

New services 
As a workbench for researchers, ViBRANT will directly integrate the most important services 
to deliver taxon identification services and analytical facilities to users.  Sociological research 
and user feedback from communities using individual components of what will become the 
ViBRANT infrastructure have persistently highlighted the need for integrated molecular and 
morphological identification services and analytical facilities.  Specifically we will develop an 
analytical phylogenetic web service that accepts morphological and molecular character data 
from a Scratchpad and return a phylogenetic tree; and a key-generation service to accept 
morphological data from a Scratchpad and return an interactive identification key.  These 
operate through a universal character editor embedded within the Scratchpads that provides a 
user interface necessary to make the services accessible to the community.  Key activities are: 

• Computing platforms supporting integrated phylogenetic analysis 
• Computing platforms supporting integrated molecular identification services 
• Computing platforms supporting integrated taxonomic key construction 
• Associated API’s for phylogenetic tools and identification keys 
• Prototype bioclimatic modelling services  
• Construction of a metadata repository for phylogenetic and identification key 

datasets 
• Workflow services for the construction of IUCN threat assessments within 

ViBRANT products 
• Support for ecological and conservation applications within the ViBRANT 

infrastructure 
• Ready-to-use software package for use by GBIF nodes 
• Intelligent algorithm to identify suspicious biodiversity data records 

published through the ViBRANT network 

Publication / dissemination functionality 
The ViBRANT platform will support the automatic submission, review and publication of 
species descriptions and taxonomic acts between the Scratchpads, GBIF and scholarly 
publishers.  Our approach builds and scales an existing prototype and will be compliant with 
the Zoological and Botanical rules of nomenclature that currently require taxonomic acts be 
published on paper and deposited in a minimum of five libraries.  This process involves: i) 
streamlining the scholarly publication process through the development of workflows within 
Scratchpads that reuse content present within the ViBRANT consortium infrastructure; ii) 
push-button submission of formatted manuscripts to paper publishers (initially Pensoft – 
publisher of the Open Access journals ZooKeys and PhytoKeys for animal and plant 
descriptions), thus reducing the publishing costs for all stakeholders; iii) simultaneously 
publishing peer reviewed content in print and electronic form Scratchpads, with automated 
deposition of taxon descriptions to the Encyclopedia of Life framework and taxon names to 
PESI, 4d4Life, Zoobank and IPNI as appropriate; iv) providing highly automated workflow of 
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publishing open peer-reviewed data papers from GBIF infrastructure, Scratchpads and other 
data networks through a newly established, open-access Biodiversity Data Journal, the first 
specialised data journal in biodiversity science.  Specific activities include: 

• ViBRANT publication workflow development and implementation 
• Unique identifier registry for extra and intra-consortium data publishing 
• Building on the exiting prototype to provide an integrated article submission 

system based on workflow models 

Biodiversity metadata extraction research 
Biodiversity data are scattered in a published literature that spans more than 250 years.  
Collectively this literature amounts to an estimated 300 million pages of text, one tenth of 
which has already been digitized as part of the Biodiversity Heritage Library scanning project.  
To facilitate the recovery of biodiversity information (e.g. descriptive taxonomic treatments) 
from the Biodiversity Heritage Library and related resources, and integration of those 
documents into ViBRANT products (specifically the Scratchpad framework, semantic search, 
data-mining and mark-up techniques are required to identify data elements within digitally 
readable text blocks of text, including OCR scans.  To facilitate this research ViBRANT will: 
i) develop the infrastructure to support the creation and ongoing maintenance of community 
constructed digital bibliographies within the Scratchpad virtual research environment; ii) 
develop a robust, federated search mechanism and context-sensitive ranking of search results 
for biodiversity literature and that is suitable for future application to other digitised literature 
resources; iii) develop a web service to recover certain content elements, such as taxonomic 
names, author names and locality, from within text blocks; iv) develop the means to identify 
structural elements (text blocks) of different types within published documents; v) develop the 
infrastructure to support annotation and correction of documents by citizen scientists and 
others.  Key activities include: 

• Automated biodiversity literature data mining services 
• Research and enhancements supporting improved identification and structural 

mark-up of elements within biodiversity literature documents 
• Research and enhancements supporting improved Disambiguation and 

annotation of literature mark-up 
• Construction of community based digital bibliographies 

Sustainability 
Efforts to sustain and scale the ViBRANT consortium infrastructure and products are central 
to the success of the project and are embedded throughout ViBRANT’s networking, service 
and research activities.  Concern about long-term accessibility to data entered into 
biodiversity projects is often cited by potential users as a reason not to engage with building 
databases.  Key to this are efforts to develop the means to provide financial sustainability to 
the infrastructure and preservation of content that will secure the sustainability of the entire 
ViBRANT consortium into the future.  Work needed includes discussion and financial 
negotiation with stakeholders at all levels including large global biodiversity programmes that 
may depend on ViBRANT as part of their own infrastructure (e.g. large Natural History 
research organisations like the Natural History Museum in London and global initiatives like 
the Encyclopedia of Life project); alongside smaller groups and organisations that use 
individual services currently provided by the ViBRANT consortium portals (e.g. the GBIF 
nodes network located in more than 40 countries worldwide) and who may be well funded at 
national levels.  Several commercial companies may also fall into this sector.  ViBRANT will 
also explore options to deliver a range of paid-for publishing services to users.  Modest funds 
raised by this exercise will help sustain the service and encourage individual users and 
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communities to value ViBRANT products and services.  Sustainability efforts need to be 
accompanied by legal discussion with stakeholders, both to gain their support for making this 
activity sustainable, but also to allow them to define contributions to ViBRANT’s running 
costs in their financial models.  Key activities include: 

• Development of formal financial models ensuring sustainable delivery of 
service for all stakeholders interacting with the ViBRANT infrastructure 

• Development of formal Service Level Agreement (SLA) for users 
 
Baseline' descriptions and a description of the performance / research indicators 
The key objective of ViBRANT is integration, i.e. support of a centrally maintained, auto-
updated, core structural resource by multiple sites. Data from this system is available will be 
available for multiple purpose (i.e. tagged and available through API’s so this information this 
can be aggregated). 

Barriers 
Key barriers to achieving our objectives are: 

• Trust that the services will be constantly available. 
• Management of API upgrades. 

• Increased effort to build meta-data (to allow linkage) 

General principles regarding ViBRANT’s research Indicators 
All measurements must be easy to collect. This means that the systems to collect these data 
must be built into the services from the outset. Also there needs to be a balance between the 
overhead of constant monitoring and our capacity to report meaningful figures. For example, 
some data would be better run by batch analysis of log files by a cron task at regular intervals, 
which would then update the on-line statistics pages. It is enormously valuable to have pages 
automatically generated (e.g. http://dev.scratchpads.eu/scratchpads/stats) so that anyone can 
monitor progress and impact. This allows the project to be more sustainable and motivates 
contributions. Where possible we will take this approach forward within ViBRANT. As part 
of this process we need to support a high level of granularity in the data we capture. For 
example for individual site maintainers, data for their site are important, but have to be judged 
against the background of data from other sites. However, the Commission and ViBRANT’s 
reviewers are likely to be interested only in the aggregated headline figures. As part of this 
ViBRANT cannot use metrics based on the ESFRI projects, because it would be impossible to 
untangle out progress from theirs. The technical architecture and services within ViBRANT 
are an on-going development and is assessed by milestones and deliverables. Overall success 
is judged by usage. 

Metrics 
All baseline data for these metrics will be established at 30th Nov 2010. 

1. Number of users, sites, services(=APIs) in Scratchpads under EDIT and other 
consortium partners. 

2. Log of service availability (up time). 
3. Usage statistics. 

4. Content (categorised by type) i.e. a count of data objects. 
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Measures of Progress 

1. Log of service availability, by service. 
2. Number of sites linking to an API. Core usage by another service or aggregator would 

require regular and frequent update of the client cache. Individuals undertaking 
project-based integration of data sets would be expected to be episodic. Ideally we will 
be able to report both types, but this must involve batch analysis of logs. 

3. Usage statistics on individual sites/services, but should also summarised into overall 
statistics for reporting. Individual maintainers should have access to both. 

4. Number of registered users by country. Requires a mechanism to identify country of 
origin and is probably best approached through the registration profile. We will be  
careful to differentiate country of origin from country of domicile. 

5. Number of 'cite me' button-presses & number detected as links or in bibliographies. 
The latter requires a web crawler. 

6. Usage statistics for standardised vocabularies. The number of downloads from distinct 
sites. 

7. The number of pages that filter and modify data from an original source, e.g. GBIF or 
BHL. This is a measure of folksonomic error correction (crowdsourcing). These 
updates can be offered back to the data supplier and we will count the number of such 
feedback events. 

8. Frequency and geographic spread of both API calls and human users. 
9. Our outreach activities will involve "(i) engaging communities by using existing 

consortium services to develop an extended network of partners that will deliver 
training, outreach and community support". This will be measured as the number of 
registered users on a site and expressed as % change per time period. 

10. Our outreach activities will involve "(ii) undertaking sociological studies of the user-
base and nascent user communities to feed into ViBRANT development priorities". 
We will log the number of reports produced by WP3. It will be possible to provide 
counts of tickets (development issues) raised and closed, but it this does not do justice 
to the complexity of the issues being captured, so it is not a good measure of overall 
progress. Overall a rise of user numbers is the best guide to success for this objective. 

11. Our outreach activities will involve "(iii) providing site development expertise and 
delivery of software documentation, training courses and service desk user support". 
The number of training courses will be tracked, in addition to the frequency with 
which help resources are accessed and / or download. We will also record the number 
of contacts through the service desk. These data need to be judged in consort with the 
usage rates. 

12. Our outreach activities will involve "(iv) promoting and facilitating peer production 
support infrastructures." The number of non-central (i.e. not given by the project team) 
training courses and presentations will be tracked. 

13. The numbers of publications submitted through the Scratchpads or other tools (WP6) 
will be measured. 

14. The number of pages processed and items tagged in building meta-data library (WP7) 
will be measured. As part of this we will monitor changes to the level of access by 
users and where possible the number of users supplying annotations. 
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15. We will measure the number of modules developed outside the main project team, to 
show the establishing a sustainable open source community that can be maintained 
beyond the lifecycle of the ViBRANT project. 
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Fig.  1.  Scratchpad server architecture. 
See text for details 

B 1.3 Methodology and associated work plan 

B 1.3.1 Methodology to achieve the objectives of the project, in particular the provision of 
integrated services 

Methodology to provide a stable environment for virtual research communities to build data 
sets and applications relevant to biodiversity science. 
Provision of a stable work environment for a user community working on biodiversity and 
taxonomic data can only be achieved by considering its sustainability.  Producing a 
sustainable working environment requires considerable forethought and planning to ensure 
that once a project finishes, the final product can be sustained by its community of users.  A 
central goal of ViBRANT is to deliver a product that can easily be maintained, upgraded and 
improved by its user community.  The likelihood of achieving this goal will be greatly 
improved by increasing the numbers of end users and the number of participating institutions.  
To this end ViBRANT needs to make it as easy as possible for partner institutions to start to 
host their own Scratchpad node server.  This will allow a wider range of user communities to 
gain access to ViBRANT products and services.  ViBRANT will deliver this by producing an 
installable Scratchpad package that will enable local technical staff quickly and easily to setup 
and host their own Scratchpad node server.  Our architecture will enable participating users to 
rapidly benefit from technical updates and improvements generated by members of the 
development community, further improving the sustainability of the Scratchpads. 

Central to our approach is improvement in Scratchpad server capabilities.  Developments in 
this project will ensure ViBRANT service stability and will be delivered using two 

fundamental approaches.  A network of 
Scratchpad servers, each of which shares the 
load of all the ViBRANT partners, and each 
of which has local server failover to ensure 
consistency of service will be created.  
Currently all the Scratchpads are on a virtual 
machine hosting a single Scratchpad node 
server at the Natural History Museum, 
London.  Within ViBRANT this will be 
expanded, initially at the BGBM but 
eventually to other participating institutions.  
The additional node server at the BGBM will 
be used as a test case for our proposed node 
architecture outlines below. 

 
In this server architecture each Scratchpad 
node server is represented in the central 
cloud.  Database and file storage functions 
are then replicated in the sub-cloud at 
additional institutions to provide failover and 
mirroring services.  Each Scratchpad server 
acts as the primary server for a mutually 
exclusive set of Scratchpads, and will also 
act as backup server for other Scratchpads 
within the ViBRANT consortium.  The 
diagram outlines a standard setup of load 
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balanced application servers, each of which accesses data from a database cluster.  This setup 
will allow ViBRANT to easily expand an individual node server, should demand require it.  It 
also easily accommodates new clouds as new hosting institutions come on stream.  This 
approach allows the exact hosting setup of each of the servers within a Scratchpad node to be 
decided by each hosting institution, according to their local needs, providing low cost 
flexibility to that encourages participation without significant infrastructure and 
administrative cost to the hosting institution.  Backing up of data between Scratchpad nodes 
will use MySQL replication for the data, and rsync for the files.  These are both tried and 
tested protocols that are be easy to implement, ensuring the sustainability of the architecture 
and its ready adoption by participating institutions.  Each Scratchpad node will act as master 
database for some Scratchpads, but slave/backup for others. 

Having a network of Scratchpad nodes requires ViBRANT to carefully track of all individual 
Scratchpads in addition to the node hosts.  To address this ViBRANT will generate a registry 
of individual Scratchpads and their associated nodes.  Thus each Scratchpad node will be 
aware of all other Scratchpads and their nodes.  This registry will provide the means to 
discover ViBRANT data and infer new knowledge from multiple Scratchpads, and is a 
necessary requirement in the construction of a search portal which is capable of discovering 
biodiversity data across all of the Scratchpads. 
During the lifetime of ViBRANT, we will review the user requirements based on the 
sociological studies (see section 1.3.4) and further enhance the Scratchpad server architecture.  
This requires an agile development approach which has been the foundation of the 
Scratchpad development approach since the projects inception, and will continue through into 
ViBRANT.  As part of the ViBRANT project we will also write a system and procedure for 
“Unit testing” both code written within ViBRANT and by external (non ViBRANT) 
developers contributing to the project.  These unit tests will ensure that code meets its design 
requirements and behaves as intended without any unintended consequences on the wider 
ViBRANT infrastructure.  Its implementation will be formalized into the developer sandbox 
system to ensure that the Scratchpads remain stable, no matter how many developers are 
working on them and contributing code. 

ViBRANT has no intention of utilising GRID or Cloud computing for its hosting architecture.  
GRID computing offers no benefits to web based applications like those we're proposing, due 
to the fact that none of the core Scratchpad applications we will be developing are processor 
intensive.  For similar reasons implementing our own Cloud computing solution also offers us 
no advantages, in fact it would likely be detrimental to the project due to hardware and time 
costs.  The Scratchpad project could be hosted within a Cloud environment like Amazon EC2, 
but due to the very high costs associated with this, a classic hosting environment will be 
implemented instead. 

Methodology to provide a conduit that allows primary data producers, independent of scale, 
to mobilise their data (Open Science) 
One of the lessons learnt from the first years of the Global Biodiversity Information Facility is 
that although natural history collections are holding large amounts of biodiversity relevant 
data, they are in themselves insufficient to reach the critical mass to carry out the intended 
large-scale biodiversity assessments.  While large quantities of taxonomic and biodiversity 
data have been and are being produced, much of this information remains inaccessible, not re-
usable or analysable for a variety of reasons.  The ViBRANT infrastructure therefore 
explicitly aims to mobilise data that the producers of scientific knowledge themselves hold.  
The primary constraints on data mobilization and sharing are intellectual property rights 
(IPR), servicing ability, standardization, and participant motivation. 
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With respect to IPR, the ViBRANT infrastructure promotes open access and open content 
licensing, including a proper attribution to the data editors.  User interviews reveal that data 
creators are most concerned that they receive proper credit, through attribution, for their 
content, in contrast the majority of IPR advice relates to financial return and is not relevant to 
biodiversity data producers.  All content published through the ViBRANT framework must be 
associated with a Creative Commons licence that defines how content on the node can be 
used.  In line with the licensing model on the Scratchpad project, Creative Commons 
licensing is a condition of use to which all users must agree via a click-through agreement 
when signing up for a user account.  This does not preclude users from privately publishing 
content to a restricted set of users within any one site.  However, contributors wishing to 
make content publicly available, must abide by the Creative Commons licensing framework.  
By default this licence permits non-commercial use by attribution, with the proviso that 
subsequent use of the content is covered by the same Creative Commons licence.  All 
published content appears with an associated Creative Commons logo in the footer of every 
page, which links through to the legal definitions of the chosen licence on the Creative 
Commons website. 
To ensure that content creators are properly credited with their contributions an 'on-demand' 
citation feature allows users to create permanent snapshots of an entire taxon page, whose 
content will never change and will reside at a permanent URL.  Buttons to request the 
creation of a citable version are placed at the bottom of each page.  When pressed these 
display a copy of the citation information including the URL and a Chicago-style 
bibliographic reference to the archived page.  An option is also presented to send the citation 
data to the user within the body of an e-mail.  This makes on-demand citation possible for all 
content published on any node. 
The servicing ability is at the core of the ViBRANT infrastructure.  The distributed platform-
model enables primary data producers to import, manage, and curate their data on an 
advanced and powerful platform that is already connected to other data sources (like GBIF, 
the EDIT Internet Cybertaxonomy Platform, or the Biodiversity Heritage Library).  The 
platform services data producers by simplifying access to data from other sources (taxon 
directories, occurrence data, geographical and ecological information), while at the same time 
bringing data, while at the same time mobilising their own data for integration and analysis by 
other scientists as well as European policy agencies. 
The utility of mobilized data largely depends on adherence to standards.  ViBRANT 
encourages and, where necessary, enforces adherence to open structural or content standards, 
such as those created by the International Standards Organisation (ISO), the Open Geospatial 
Consortium (OGC), Biodiversity Information Standard (TDWG), the Committee on Data for 
Science and Technology (CODATA), the Taxon names standards (such as the GBIF Global 
Names Architecture and the CoL and PESI projects) amongst others.  In short these are the 
standards on which the EU projects INSPIRE and ORCHESTRA are based and with which 
ViBRANT will be compliant.  These standards are embedded in much of the functionality of 
ViBRANT, such as data management tools or analysis services.  To further encourage their 
correct use and adoption, the standardization services of GBIF (vocabulary server), the 
European Distributed Institute for Taxonomy and the "Pan-European Species-directories 
Infrastructure" (EDIT and PESI, in the form of CDM stores) will be fully integrated into the 
ViBRANT infrastructure, propagating these standards to the full ViBRANT user community.  
Likewise the GBIF vocabulary server, supporting explanations and internationalization, also 
serves as a dissemination and educational tool for propagating standards. ViBRANT will 
make compliance with standards the default condition. 
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Despite these efforts the needs for standard terms and values and especially the need for 
higher ontologies by far exceeds current availability.  This is especially true in the area of 
morphological description, where terminologies are often specific to a particular taxonomic 
group.  Great care will be taken to not limit the users to concepts and values that have 
previously been foreseen and standardized by consortium-activities and agreements.  Instead, 
ViBRANT will implement a layered ontology building and extension approach, which allows 
biologists to define terms in a manner close to their expertise (human addressed rich 
formatting and including media content) while at the same time allowing ontology experts to 
connect and describe the terms using OWL-based expressions.  To achieve an agile 
environment, terms will be available directly after creation.  Rather than controlling the 
creation of terms, the adoption is controlled (post-creation-validation with permanently 
ongoing analysis through OWL-based machine reasoning) as part of the planned ViBRANT 
WP4 standards based architecture.  On the basis of this user-driven, agile definition approach, 
the ViBRANT project is expected to contribute significantly to future formalised 
standardisation of terminology. 

Mobilizing data is a balancing act.  Enforcing IPR rules, collaboration scenarios and 
standardization too strictly can ultimately limit the motivation of researchers or research 
groups to participate in an infrastructure that they perceive as beyond their understanding, 
influence, and needs.  Providing researchers with an infrastructure that respects their need to 
collaborate in more or less open and sometimes small communities, use their own 
terminologies to an extent, while carefully monitoring (in WP3) and catering for their data 
management, analysis and publication needs (compare WP6) will be a better approach to data 
mobilization than a largely anonymous "databasing" approach.  By providing attribution and 
credit mechanisms, ViBRANT will provide immediate tangible benefit to the data provider. 

Standards based data publishing is central component of ViBRANT.  ICZN and ICBN rules 
prohibit the electronic publishing of taxonomic acts, unless they are published alongside 
printed works that are deposited in at least five institutional libraries worldwide.  To address 
this challenge ViBRANT will adopt and develop several innovative approaches to the 
publication of data.  These involve the Scratchpads as a vehicle for data assembly, PENSOFT 
for rapid peer review assessment and paper publishing, and GBIF for data publishing of 
observation records.  The opening and publishing of biodiversity data to enhance and multiply 
their use and re-use has several methodological aspects as noted in the figure below: 
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Fig.  2.  Example of a workflow for data publishing and semantic enhancements to taxonomic 
revisions (from Penev et al, 2009). 

This involves tools for peer-reviewed data publication through a direct, “push-a-button” 
submission of manuscripts.  ViBRANT will deliver this using existing services for primary 
data discovery and indexing (GBIF), coupled with data creation and management tools 
(Scratchpads), facilitating low-cost scholarly publishing (Pensoft).  The journals ZooKeys, 
PhytoKeys and BioRisk will be taken as taken as pilots.  However we have contacted 
ZooTaxa (see letter of support), which has also expressed an interest in engaging with this 
process. 

Methods for the discovery, registering and publishing of taxon observations in the form of 
“push-button” generation and submission of “data papers” have recently been launched as 
part of the Global Biodiversity Resources Discovery System (GBRDS) mechanism.  This 
couples metadata Catalogues of GBIF national nodes with the newly established Biodiversity 
Data Journal (BDJ) (Fig.  3).  As part of ViBRANT BDJ will develop methodologies to 
provide (1) public peer review and XML-based editorial workflow of the data paper 
manuscripts, (2) publish them under separate DOI numbers and (3) back linking to the GBIF 
persistent metadata identifiers and underlying datasets. 

This new ViBRANT service will include: 

• Bibliographic standards for data publication and citation to ensure proper trackability 
of data papers through indexing and bibliometric services. 

• Methods and tools for embedding the XML mark up within the editorial workflow, 
which will facilitate producing of XML versions of published papers, several 
semantic Web enhancements to them and automate harvesting and dissemination by 
indexing services and aggregators.  

Fig.  3.  Data 
publication 
workflow through 
the GBIF 
infrastructure. 
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Our final goal would be to achieve an innovative, integrated workflow that supports data 
mobilization, peer-review, publication and dissemination as noted in the figure below: 

 

Fig.  4.  General workflow for data publication explored, tested and implemented 
through ViBRANT 

Methodology to provide sustainable web services to the biological and ecological research 
communities and conservation agencies, national and regional authorities and the wider 
public. 
A number of identification and phylogenetic analysis services are planned to support the 
activities of a range of research communities including conservation agencies and national / 
regional authorities. 
To achieve this in a sustainable, reusable, and extensible way, the integration of these external 
tools and services will be based on a carefully designed API mediating between systems and 
services. 
The workpackage will ensure the sustainability of the web services according to following 
criteria: 

i. Technological choices (open source, web services, modularity of the code). 
ii. Compliance and compatibility with standards (TDWG-SDD, NeXML ...) and 

not only with scratchpads.  So even if Scratchpads technology changes, the 
web services will stay accessible. 

iii. Extensible: (due to previous criteria). 
iv. Software modularization (limit the risk, enhance the possibilities to combine 

the services. 
v. Good documentation, both for the software implementation and for the user. 

Four components are essential to the successful delivery of these services: i) The Scratchpad 
matrix editor which provides a platform for the assembly and curation of molecular and 
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morphological data amongst different virtual research communities; ii) the phylogenetic 
analysis and molecular identification service that will act as a platform supporting the 
construction of phylogenetic trees and cross references molecular sequence submissions 
returning BLAST based identifications of unknown taxa; iii) the key construction service 
which will accept morphological character data from the matrix editor and construct an 
optimised identification key for use within a Scratchpad; and iv) visualisation / modelling 
services that display the data from the integrated analytic tools.  These are discussed in turn: 

i) The matrix editor 
Enhancements to the existing prototype editor 
(illustrated here) principally focus on the 
integration of APIs that connect user 
communities’ data to 
phylogenetic/identification/modelling services.  
Using TDWG standards we will add API’s 
supporting the transmission of phylogenetic 
character data (molecular and morphological - 
Nexus standard), morphological character data 
for key construction (Structured Description Data 
–SDD) and finally textual descriptions of taxa 
(Species Profile Model - SPM).  An API will be 

constructed allowing these data to be pulled by the relevant phylogenetic, key construction or 
modelling services as described below.  Results will be returned to the Scratchpad though 
new visualizations appropriate to the data type.  In the case of phylogenetic trees this 
visualisation has already been completed. 
ii) Phylogenetic analysis and molecular identification 
As far as possible existing software for phylogenetic analysis (GARLI, PAUP, TNT, Mr 
Bayes) will be wrapped for deployment on the various platforms described in Task 5.2 (WP5) 
at the University of Oxford.  These platforms include dedicated high performance clusters 
(e.g. Oxford Supercomputing Centre - OSC), distributed high-throughput grids (e.g. NGS and 
Campus Grids), volunteer computing using donated desktop cycles (e.g. BOINC), and 
distributed cloud computing (e.g. Amazon Cloud-like services at the OeRC).  Metadata for 
job specifications will be encoded and stored in Scratchpad instances as defined in Task 5.3.  
These will specify the taxa and character data to be delivered to the phylogenetic service, and 
maintain the history of results returned.  We will develop the software infrastructure, or 
middleware, required for hosting external tools on these computing platforms.  Supported 
services will provide phylogenetic analysis and inference to facilitate maximum likelihood, 
parsimony and Bayesian phylogenetic inference on morphological and molecular data.  
Coupled with this we will include enhanced management and identification services for 
molecular data.  Specifically WP5 will provide a service integrating ViBRANT with NCBI 
BLAST and the Barcode of Life Database (BOLD) identification service.  This will support 
nearest neighbour taxon identifications of DNA sequences using the EMBL and BOLD 
reference database that contain validated reference sequences of known taxa. 
iii) Key construction service 
This new service will integrate the Xper2 Computer aided identification system with the 
Scratchpads, making the online community based construction of identification keys 
accessible to all ViBRANT users.  Xper2 is a management system for storage, edition, 
analysis and on-line distribution of descriptive data.  It dynamically creates interactive keys 
for identifying specimens, but it is presently only available as stand alone software.  As part 



FP7-261532 ViBRANT   Combination of CP & CSA  

Page 28 of 100 

of WP5 Xper2 functionality will be available as a web service supporting the construction of 
taxonomic identification keys and natural language textual descriptions.  Xper2 already 
supports the SDD and Nexus data standards.  Therefore the focus of activities will be on 
converting Xper2 functionality to a web service and integrating this service with the 
Scratchpad matrix editor.  In addition Xper2 functionality will be improved to support 
extended descriptor types.  This includes the management of numerical data, hierarchical or 
structured descriptor states, computed values, or any other user-declared data type that is 
already supported in the Scratchpad matrix editor. 
iv) Visualisation / modelling services 
Visualization services are an essential mechanism for analysis and exploration of data.  They 
play an important role in decisions of conservation agencies and other national and regional 
authorities involved in the management of European biodiversity issues.  Through a 
combination of activities in WP5 and WP8 ViBRANT will develop tools that enable the 
visualization and cross-analysis of data in Scratchpad.  The ability to combine this with 
existing data sources e.g. the World Database on Protected Areas, Range maps of endangered 
species published in the IUCN Red List and biodiversity primary data available on the GBIF 
network.  It will allow also the overlay of information taken from existing niche modelling 
projects, like Aquamaps or LifeMapper, for current and climate change projections.  The 
displayed data can be exported as a set of reports.  One of the reports we will generate will 
support the IUCN threat assessment process and facilitate decision making on conservation 
actions taken by formal peer review.  The module will integrate with the IUCN's Species 
Information System (SIS) used on the expert review process (see letter of support).  The tool 
will access most of its data using OGC standards in order to allow integration with multiple 
spatial services as model by the INSPIRE EU Directive and LifeWatch.  Modelling services 
will build on existing algorithms (GAPR, MaxEnt, CSM) for bioclimatic-niche modelling of 
species distributions.  These will be wrapped for deployment on the various platforms 
developed in Task 5.2. 

Methodology to identify sociological barriers and, where appropriate, technical solutions to 
the federation of data in virtual communities. 
Sociological user-studies will be undertaken to feed into technical solutions and outreach 
activities.  Each sociological study component has an exploratory, evaluative or a foresight 
focus.  The user studies will be built-in, in a step-by-step and flexible manner, in parallel with 
the development and outreach activities in the other work packages. 

Key objectives are to study the sociological context of the production, organization, transfer 
and use of knowledge in biodiversity sciences.  Potential and existing users of ViBRANT will 
be surveyed to understand their engagement in knowledge (e)-infrastructures and their stance 
on the open science approach.  The sociological embedding of the (e)-infrastructures will be 
analyzed to identify the levels of organisation and research traditions involved in current peer 
production practices.  Additionally, an examination of the ViBRANT features that work well 
for users and those that do not (yet) will be carried out.  Finally we will also examine what 
motivates users to engage with the ViBRANT infrastructure and what are the barriers that 
discourage others from taking up ViBRANT technologies.  We suspect that core to this are 
issues of confidence and trust: if so the challenge is how to build both. 
The following actions will be carried out throughout the project: 

1. Compile relevant previous studies on users of e-infrastructures in biodiversity 
science. 
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2. Survey researchers in biodiversity science communities on data management 
practices and their scientific, collaborative activities to understand needs and barriers 
in order to better translate offline workflow to an online environment. 

3. Survey the ViBRANT user community to identify their motivations for using 
ViBRANT infrastructure.  Additionally, survey the presence of barriers (technical 
and social) for users across the full range of ViBRANT tools and services.  As part of 
this process we will collect information on the social structures within the virtual 
research communities using ViBRANT. 

4. Evaluate at the beginning, middle and end of the ViBRANT funding period, the 
changes in practice and uptake of ViBRANT tools and services. 

The data collection process will make use of the ViBRANT associate member network of 
Natural History institutions and training networks to get access to researchers in different 
countries and research disciplines.  The Vibrant training workshops and meetings organised 
as part of WP3 will provide opportunities for direct, face-to-face contact with a large cross 
section of the ViBRANT user community, including new users, and those early adopters that 
have been using individual member products prior to the inception of the ViBRANT 
consortium.  Qualitative and quantitative data collection methods will be applied, including: 
face-to-face, focus group and telephone interviews; workshops with user communities 
(including ViBRANT training courses), questionnaires and by applying bibliometrics to 
analyze publications and co-authorship relation patterns.  Outcomes of user studies will be 
presented to the “sociology of science and technology” community to assure expert feedback, 
and peer-review of the collected data. 
The outcomes drawn from the sociological user-studies will, where appropriate: (i) underpin 
service and development priorities, and (ii) maximise ViBRANT engagement and uptake 
among biodiversity researchers. 

Methodology to provide a mechanism of credit and metrics of use of data to the original data 
producer. 
It is commonly believed, and there are social studies of science research that support this view 
(Hine 2006), that a major disincentive to the biodiversity science data community in 
producing web resources is the lack of recognition they get compared with paper publication.  
The rise of multiple citation indices has exacerbated the problem and comparable metrics are 
needed that quantify the scientific productivity and impact of web resources and individual’s 
contributions to them.  Such metrics must be capable of automatic calculation across millions 
of web pages, have theoretical justification through peer reviewed research, and be founded 
on empirical evidence to support their validity.  Recent EU-funded studies of web 
bibliometrics such as WISER, (Web Indicators for Science, Technology & Innovation 
Research) and SIBIS (Statistical Indicators Benchmarking the Information Society) are 
providing a new generation of Web-based metrics together with the theoretical justification to 
support their use.  There is however, there is a lack of suitable experimental evidence to 
validate these metrics, both in general and in the biodiversity sciences in particular. 

We will apply the latest generation of cybermetrics across products in the ViBRANT 
consortium.  Specifically we will analyse (i) web page content, (ii) web link structure, (iii) 
web usage (including log files of users’ searching and browsing behaviour), and (iv) web 
technology (including search engine performance).  Mechanisms to provide two (i & iii) of 
the four datasets required to quantify the utility of biodiversity content are already built into 
the existing informatics and server architecture of ViBRANT component products.  We will 
develop and apply new methods to capture the additional information required to log and 
calculate the other aspects of ViBRANT site usage.  We will then apply dynamic cybermetric 
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analysis of these data using the latest indices to deliver personalised information to 
contributors and users of the resource on their relative contributions and impact to the project.  
These data will be made available through a dedicated Scratchpad module within the 
ViBRANT framework.  The implementation of the necessary logging systems will be a 
priority at the project’s outset to provide a time series of sufficient length to evaluate the 
infrastructure and behaviour of the projects users and contributors. 
At the end of the project as part of the final project meeting, we shall organise a session on the 
role of cybermetrics as indicators of performance for biodiversity scientists.  This meeting 
will include researchers, funders, publishers and other stakeholders and will examine the 
policy implications of cybermetrics as formal measures of scientific research output.  The 
goal of this meeting will be to highlight systematic and auditable procedures to monitor and 
evaluate usage and impact of scientific web-based infrastructures.  This session will be 
organised by the project leader in consultation with colleagues at the Research Information 
Network, who have a policy-making role in the provision of UK research information, and an 
active role and interest in studies of EU bibliometrics. 

Methodology to anchor newly produced data in context by data-mining biodiversity literature. 
This task principally focuses on activities in WP7.  The figure below shows the relationship 
between tasks in WP7 and its connection to other activities in ViBRANT and the wider 
biodiversity informatics environment. 
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WP7.1 will aggregate bibliographies from external sources and extant Scratchpad 
bibliographies, and de-duplicate entries.  Our approach to reference de-duplication will be to 

Fig. 5. The relationship between tasks in WP7 and its connection to other activities 
in ViBRANT and the wider biodiversity informatics environment. 
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exploit related work from Text Mining research on recognising duplicated terms in text, and 
in the general area of Record Linkage (managing common entities in multiple files).  
Individual citations will be rationalised into a common representation, for example by 
disambiguating author names in citation lists.  Recent work has shown that significant gains 
can be obtained by leveraged web search results.  Record similarity measures will be 
evaluated iteratively and experimentally when matching individual records, in addition to 
community input for disambiguation.  The reference de-duplication facility will be made 
available within an intelligent bibliographic aggregator that is capable of taking 
bibliographies from multiple sources and merging them into one list, removing duplicates as 
the bibliographies are merged.  A direct product of this effort will be the production of 
ontologies for publication objects, such as journal titles, that will be made more generally 
available. 
Internal citation-level IDs will be resolved against externally issued GUID’s and new GUID’s 
attached where necessary.  The resultant bibliography will be checked against BHL’s 
CiteBank and the latter updated where necessary.  Scratchpads will be able to query the 
bibliography either directly or using the autotagging system against the title and any other 
metadata; any citation required can be downloaded.  Additionally, the GUIDs can be added to 
the Scratchpad bibliographies where appropriate. 
WP 7.2 will retrieve (through the bibliography created by WP7.1) OCR-ed documents from 
BHL-Europe and elsewhere.  Typographical information and other contextual clues will be 
used to identify and tag document content by type.  We will start by focussing on sections 
prioritised through discussions with users and by their value in developing more detailed 
algorithms.  We will exploit tools for semantic tagging of English text such as the GATE 
project and Thompson-Reuter's OpenCalais.  This combination of Natural Language 
Processing (NLP) with typographical information extraction should be applicable in other 
fields that historically use structured data. 
Taxonomic literature, while heavily structured, contains many ambiguities and components 
that currently cannot be marked-up automatically.  WP 7.3 will build on techniques developed 
in the GoldenGATE project to develop a review and annotation tool, to manually mark up text 
following disambiguation and interpretation, and also to mark text elements with annotations, 
including flagging the need for specialist attention.  A ‘citizen science’ option will be 
included.  Where possible patterns identified in WP 7.3 will be built into WP 7.2 as 
automated algorithms.  As the project develops we anticipate that the complementary modules 
built under WP 7.2 and WP 7.3 will be used in an increasingly integrated reciprocal manner. 
Text will be marked up into an XML schema that can be parsed automatically into TaxPub for 
WP6 usage if required and also mapped against the other two leading taxonomic literature 
schemas, taxonX and taXMLit (both represented in the ViBRANT project).  Participation in 
the TDWG’s Literature Working Group will ensure compliance to international standards to 
maximise usability.  Marked-up documents will be accessible to further mark-up in other 
schemas for accessibility through their interfaces using the Plazi and INOTAXA projects (see 
below). 

Marked-up text will be stored in a Scratchpad-based library.  From there it will be available 
for data and information extraction (including ZooBank to issue LSIDs for zoological 
taxonomic acts, GBIF for specimen data and EoL for treatments).  Methodology is being 
developed by WP 6 and a parallel system will be built capitalising on the synergy between the 
two WPs, although submission must be manually triggered for the legacy content of WP7 
rather than the ‘new’ WP6 content.  Further links at the taxon level will be made through 
species LSIDs (IPNI, ZooBank) and the Global Names Architecture (GNA).  A pilot example 
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of the latter will be based on developing methodologies founded in existing pilots such as 
Plazi and the mark up tool GoldenGate (WP7). 
Literature references within marked-up manuscripts will be linked to the CiteBank tool of the 
Biodiversity Heritage Library through RDF/XML schemas, as well as to other bibliographic 
online resources through Crossref DOIs.  Linking to external sources will be implemented and 
automated at maximum level through the XML mark up. 
While selected documents will be used in development of WP 7, the delivered system will 
enable users to retrieve documents through the bibliography built in WP 7.1.  Scratchpad 
users will be able to access OCR-ed documents from the external resources or deliver them 
from their own interface for mark-up; the bibliography is the initial interface for this. 
WP 7.4 will deliver robust search and information retrieval across marked up documents, 
whether in the Scratchpad library or other external sources.  These sources will be found 
using the bibliography or a purpose-built interface.  In addition to tagged elements the same 
NLP techniques will be employed as in other parts of the project to analyse the documents 
during the search.  Means will be developed to enable patterns discovered to be added to the 
learned library of text-block recognition features that will be built up in WP 7.2.  Presentation 
of results will build on the system developed by project partners in the INOTAXA project. 
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B 1.3.2 Networking Activities and associated work plan 

Overall strategy 
ViBRANT’s networking activities are designed to foster a culture of co-operation both within 
the partners in the programme (as is already developing), and the different user communities 
(something that is new and has not been undertaken before).  As biodiversity research moves 
from small, autonomous scholarly guilds to larger, more en-lightened, and more 
interconnected communities, networking activities take on a new level of significance 
supporting interdependencies amongst the biodiversity research community.  Our intention 
within ViBRANT is to generate from these networking activities both a stronger more 
professional infrastructure organisation within the consortium and an enriched and more 
valuable set of scientific services for our user communities.  A third set of networking 
activities have been developed to focus on integrating ViBRANT's activities with a wider 
group of stakeholders that use biodiversity data, but are not traditionally part of the core 
taxonomic and systematic research communities.  ViBRANT networking activities are 
grouped in three workpackages (WP 3, 4, and 8) each of which has the goal of both raising 
levels of co-operation and bringing new or enhanced service capability to the programme.  
The whole project is coordinated by Vincent Smith at the Natural History Museum, London 
who will provide strategic oversight of the project as chair of ViBRANT’s strategic board. 
WP1: Management, co-ordination and administration 
Workpackage 1 provides the consortium financial management required by the Commission 
and integration of the activities undertaken within the consortium.  The project is submitted 
with the strong support of London’s Natural History Museum (NHM, see attached letter of 
support), which recognises the need for sustainable European infrastructure supporting 
biodiversity research.  The NHM has an excellent track record in managing EC funded 
research, infrastructure and training programmes and is currently running nine FP7 projects. 

WP3: Training, outreach and community support 
Workpackage 3 will organise and deliver ViBRANT training resources in order to support 
and extend the user communities working with ViBRANT products.  This includes local 
workshops bringing ViBRANT products to events organised by user communities, electronic 
resources accessible to users at their home institution and dedicated conferences focussing on 
VIBRANT products.  These networking activities are designed to enhance use of ViBRANT 
services and to develop a network that will foster the long-term sustainability of the 
ViBRANT developer and user community.  Central to these efforts is the inclusion of 
sociological studies of ViBRANT’s user-base.  This work will underpin ViBRANT’s 
development priorities and maximise engagement in the ViBRANT community. 

WP4: Standardisation 
Workpackage 4 is devoted to ensuring that all data within ViBRANT are compatible with, 
and available to, other research and publishing infrastructures and services.  These activities 
include the coordination, development and mobilisation of externally standardized ontology’s 
throughout the ViBRANT framework, (e.g. bibliographic, geographic, media metadata data, 
exchange standards); in addition to geographic and taxonomic content standards.  This 
requires networking and integration activities with international efforts such as the GBIF 
'Global Names Architecture', CBoL and the Encyclopedia of Life. 

WP8: Ecological and conservation data mobilisation 
Workpackage 8 is devoted to extending the reach of the ViBRANT infrastructure beyond the 
traditional taxonomic and systematic research community that engage with biodiversity data.  
Specifically WP8 will provide the networking activities that will extend the ViBRANT 
infrastructure into the ecological and conservation sciences.  This includes citizen science 
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engagement, helping naturalist citizen scientists to contribute their observational information 
to the ViBRANT e-infrastructure; interaction with the GBIF nodes network spanning more 
than 40 counties worldwide in support of national and regional biodiversity policies; ‘red list’ 
threat assessment processes in conjunction with the IUCN; and cross cutting analysis and 
visualisation tools showing species range maps in under current and climate change projection 
scenarios. 
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Timing of networking workpackages and components (Gantt chart) 
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Networking activities: List of workpackages 

Work-
package 

no 
Workpackage title 

Types 
of 

activity 

Lead 
partic
.  no. 

Lead 
partic

.  
short 
name 

Persn
. mths 

Start 
mont

h 

End 
mont

h 

1 Management, co-ordination 
and administration MGT 1 NHM 48.6 1 36 

3 Training, outreach and 
community support Coord 3 RBIN

S 82 1 36 

4 Standardisation Coord 8 UvA 96 1 36 

8 Ecological and conservation 
data mobilisation Coord 2 HCM

R 83 1 36 

 TOTAL   4 309.6   
 

Networking activities: List of deliverables 

  DELIVERABLES MNTH PTNR 

1.1 

Delivery to the commission of the progress documents to 
demonstrate proper management of the project. Successive 
progress monited through milestone reports with the final report 
as a deliverable in month 36. 

36 NHM 

3.1 
Full strategy for training and delivery, tested on an initial training 
course and with training course announcements and workshops 
for the next year. 

12 RBINS 

3.2 
Assessment of the effectiveness of the processes involved in 
software documentation, training courses and service desk user 
support 

24 VU 

3.3 
Assessment of a self supporting open source community for 
sustainable implementation of the ViBRANT consortium and the 
integrated Virtual Research Environment 

36 RBINS 

4.1 

Develop an initial set of API services to link the Scratchpad 
communities to the resources of the CDM, to facilitate data 
exchange. Specifically these will implement a persistent 
identifier framework for shared objects between Scratchpads and 
the CDM to facilitate the identification of object changes, 
deletions and additions in linked databases. 

12 BGBM 

4.2 

Develop the GBIF ontology tool and produce an equivalent tool 
based on a semantic wiki.  Deliver a single user interface for 
ontology creation and editing based on user-acceptance of the 
alternative technologies. 

24 JKI 
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4.3 
Develop robust services, based on usage statistics and user 
feedback, that enhance the prototype tools delivered under D4.1 
& D4.2  

36 UvA 

8.1 

Scratchpad modules with APIs for engaging citizen scientists to 
facilitate i) observation data entry and correction; ii) a 
demonstration project with marine naturalists; and iii) field 
recording tools (mobile App. Development). 

12 HCMR 

8.2 

Analytical and reporting tools implemented on the visualisation 
tool that will  overlay  information and generate metrics on data 
taken from existing niche modelling projects in support of 
ecological and conservation monitoring. 

24 Vizz 

8.3 Scratchpads module supporting correction and annotation of 
GBIF observational data 36 GBIF 

 

Networking activities: Summary of effort 
 

PTNR no. Short 
Name WP1  WP3  WP4 WP8  

TTL 
person 
months  

1 NHM  40 2 0 0 42 
2 HCMR  1 0 0 53 54 
3 RBINS  3.6 41.4 0 0 45 
4 UOXF.E9  1 0 0 0 1 
5 VU  0 36.6 0 0 36.6 
6 JKI  0 0 19 0 19 
7 MfN  0 0 0 5 5 
8 UvA  1 0 13 0 14 
9 OU  1 0 0 0 1 
10 KIT 0 0 0 0 0 
11 Vizz  0 0 0 10 10 
12 PENSOFT  1 0 2 2 5 
13 UPMC  0 0 0 0 0 
14 GBIF  0 0 20 13 33 
15 BGBM  0 0 42 0 42 
16 UdlR 0 0 0 0 0 
17 UNITS 0 2 0 0 2 

Total   48.6 82 96 83 309.6 
 
 



FP7-261532 ViBRANT   Combination of CP & CSA  

Page 38 of 100 

Networking activities: List of milestones 

Milestone 
No. Milestone Name WP 

Involved 
Expected 

Date 
Means of 

verification 

1.10 Confirmation of year 1 meeting dates 1 1 Report 
1.11 Circulation of next meeting agenda 1 1 Report 
1.12 Organise kick-off meeting 1 1 Report 
1.13 Minutes of management committee meetings 1 3 Report 
1.14 Minutes of strategic board meetings 1 3 Report 
1.15 Circulation of next meeting agenda 1 5 Report 
1.16 Minutes of management committee meetings 1 7 Report 
1.17 Minutes of strategic board meetings 1 7 Report 
1.18 Circulation of next meeting agenda 1 9 Report 
1.19 Preparation of first JPA templates 1 9 Report 
1.20 Minutes of management committee meetings 1 11 Report 
1.21 Confirmation of year 2 and 3 meeting dates 1 12 Report 
1.22 Circulation of next meeting agenda 1 13 Report 
1.23 First year financial reports 1 13 Report 
1.24 First year annual progress report 1 14 Report 
1.25 Minutes of management committee meetings 1 15 Report 
1.26 Minutes of strategic board meetings 1 15 Report 
1.27 Organise mid-project meeting 1 16 Report 
1.28 Circulation of next meeting agenda 1 17 Report 
1.29 Minutes of management committee meetings 1 19 Report 
1.30 Minutes of strategic board meetings 1 19 Report 
1.31 Circulation of next meeting agenda 1 21 Report 
1.32 Preparation of second JPA templates 1 21 Report 
1.33 Minutes of management committee meetings 1 23 Report 
1.34 Circulation of next meeting agenda 1 25 Report 
1.35 Second year financial reports 1 25 Report 
1.36 Second year annual progress report 1 26 Report 
1.37 Minutes of management committee meetings 1 27 Report 
1.38 Minutes of strategic board meetings 1 27 Report 
1.39 Organise final meeting 1 28 Report 
1.40 Circulation of next meeting agenda 1 29 Report 
1.41 Minutes of management committee meetings 1 31 Report 
1.42 Minutes of strategic board meetings 1 31 Report 
1.43 Circulation of next meeting agenda 1 33 Report 
1.44 Minutes of management committee meetings 1 35 Report 
1.45 Third year annual progress report 1 37 Report 
1.46 Third year financial reports 1 37 Report 
3.10 Delivery of a promotional strategy for ViBRANT services. 3 10 Report 

3.11 

Recommendations to modify products to maximise user 
uptake based on i) relevant user studies on scholarly 
communication practices; ii) interview data and statistical 
data on barriers, motivation and social structure of 
ViBRANT user groups; iii) statistical data on co-authorship 
patterns in biodiversity sciences; iv) qualitative data 
collected among biodiversity science communities; and v) 
data on effects of ViBRANT tools on scholarly 
communication practices.   

3 12 Report 
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3.12 Assessment of user support services, with the refinement of 
subsequent milestones. 3 12 Report 

3.13 
Recommendations to modify products to maximise user 
uptake in the light of experience of the previous 
adjustments. 

3 24 Report 

3.14 Assessment of user support services and promotional 
activities, with the refinement of subsequent milestones. 3 24 Report 

3.15 Define further milestones in the light of usage and feedback 3 12 Report 

4.10 
Define methods to use the Scratchpad service layer 
deliverable within the CDM store for PESI application. 
Responsible partners: UvA & BGBM. 

4 6 Report 

4.11 Prototype of collaborative community interface. 4 6 Report 

4.12 Liaison and networking with ontology experts and existing 
ontology providers. 4 8 Report 

4.13 Release an API on the catalogue of resources  4 9 Report 
4.14 Define further milestones in the light of usage and feedback 4 12 Report 
4.15 Definitions of the API and portal implementation  4 15 Report 

8.10 Prototype scratchpads modules with ecological and 
conservation applications 8 6 Report 

8.11 Review of relevant field recording tools and applications for 
biodiversity inventory and monitoring programs 8 6 Report 

8.12 Identify rules for an intelligent algorithm to identify 
suspicious data records in GBIF data 8 12 Report 

8.13 Define further milestones in the light of usage and feedback 8 12 Report 

8.14 Prototype demonstration project with non-professional 
marine naturalists 8 12 Report 

8.15 
Report on existing processing services and analytical 
services to be potentially used together with the data 
generated by Scratchpads 

8 15 Report 

8.16 Prototype analytical tools and reporting tools implemented 
on the visualization tool  8 18 Report 

8.17 APIs to integrate various data sources in support of 
analytical and reporting tools 8 18 Report 

8.18 
Prototype scratchpad module with customisable 
visualizations of GBIF data and annotation/correction 
facilities 

8 18 Report 

8.19 Customization of the reporting system for the IUCN 
Species Information System for endangered species 8 22 Report 
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B 1.3.3 Service Activities and associated work plan 

Overall strategy 
ViBRANT services have been based on user feedback from a series of independent user 
studies that identify and prioritise the new functionality requested by the current userbase.  
The purpose of these activities is to foster the development of an ongoing integrated 
knowledge resource within the ViBRANT framework, and to use this as the basis for 
scientific infrastructure serving science and society.  Central to these service activities is the 
need to integrate the existing infrastructure more effectively.  Work is stratified into two 
service layers.  Data services (WP5) that perform some analytical or synthetic task on data 
present within the ViBRANT framework (specifically a Scratchpad), and publishing services 
which provide the means for ViBRANT users to publish species descriptions and taxonomic 
acts in a manner that is compliant with the codes of Zoological and Botanical nomenclature.  
These services are aimed at maximising the efficiency and reuse of biodiversity data.  Service 
activities are spread between six ViBRANT partners including two SME’s. 
WP5: Interaction and services 
The purpose of workpackage 5 is to deliver the integration of external computational tools 
and services that act on data held within Scratchpad instances.  Specifically, molecular and 
morphological identification services, tools and facilities for data analysis.  WP5 involves the 
computational and technical resources of the University of Oxfords “e-Research Centre” 
which will be coupled with expertise in Computer aided identification systems (Université 
Pierre et Marie Curie-Paris 6) and biodiversity data visualisation services (Vizzuality, Spain).  
These will be coupled with enhancements made the to the Scratchpad Matrix data editor 
(Julius Kühn-Institute, Federal Research Centre for Cultivated Plants) which will provide the 
seamless integration and connectivity between data generated by virtual research communities 
using Scratchpads and access to these centralised scalable services.  Collectively WP5 will 
provide a backbone of new, high quality functionally to the ViBRANT user community that 
will sustain a culture of engagement with ViBRANT products. 

WP6: Scholarly publishing 
The goal of Workpackage 6 is to facilitate automated submission, review and publication of 
species descriptions and taxonomic acts from the Scratchpads and GBIF through scholarly 
publishers.  This work builds on an existing prototype and will be compliant with the 
Zoological and Botanical rules of nomenclature that currently require taxonomic acts be 
published on paper and deposited in a minimum of five libraries.  The result will be to 
streamline the scholarly publication process through the development of publication 
workflows that reuse content present within the ViBRANT consortium infrastructure and are 
published in a manner that is acceptable to the biodiversity science research community.  
Crucially WP6 will facilitate the push-button submission of formatted manuscripts from the 
Scratchpad and GBIF infrastructures to scholarly publishers.  This work will be developed 
with Pensoft, publisher of the Open Access journals Zookey and Phytokeys for animal and 
plant descriptions before being made generally available through a stable, standard XML-
based structure.  See for example the Letter of Support from Magnolia – publishers of the 
seminally important taxonomic journal ZooTaxa. 
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Timing of workpackages and components (Gantt chart) 
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Service activities: List of workpackages 

 

Work-
package 

no 
Workpackage title Types of 

activity 

Lead 
partic
.  no. 

Lead 
partic

.  
short 
name 

Person 
months 

Start 
month 

End 
mont

h 

5 Interaction and services SVC 4 UOX
F.E9 87.6 1 36 

6 Scholarly publishing SVC 12 PENS
OFT 39 1 36 

 TOTAL   2 126.6   

 
 

Service activities: List of deliverables 

  DELIVERABLES MNTH PTNR 

5.1 

Release of documented APIs and initial prototype workflows to 
external services (proof of concept) and specification of the 
metadata repository.  Upgrade of milestone targets based on 
user feedback.  

12 UOxf.E9 

5.2 
Release of functional tools as products accessible through the 
API, so embedded in the Scratchpad interface. Refine the 
milestone targets based on user feedback. 

24 UOxf.E9 

5.3 Refined and sustainable software services available for public 
use with mechanisms to measure useage rates. 36 UOxf.E9 

6.1 

XML mark up tool to create ready-to-submit taxonomic 
manuscripts from Scratchpads to ZooKeys and PhytoKeys.  
Create a service to preview service for author-proofing prior to 
formal submission. 

12 PENSOFT 

6.2 
Review & refine existing services in the light of user feedback 
and usage statistics. Evaluate and refine XML schemas for 
submitting submission. 

18 PENSOFT 

6.3 
Elaborated workflow to automatic post-publication data 
publication enabling dissemination to aggregators and indexing 
services 

36 PENSOFT 
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Service activities: Summary of effort 

PTNR no. Short 
Name WP5 WP6 

TTL 
person 
months  

1 NHM  0 3 3 
2 HCMR  0 0 0 
3 RBINS  0 0 0 
4 UOXF.E9  38.6 0 38.6 
5 VU  0 0 0 
6 JKI  19 0 19 
7 MfN  0 0 0 
8 UvA  0 0 0 
9 OU  0 0 0 
10 KIT 0 0 0 
11 Vizz  12 0 12 
12 PENSOFT  0 36 36 
13 UPMC  15 0 15 
14 GBIF  0 0 0 
15 BGBM  0 0 0 
16 UdlR 3 0 3 
17 UNITS 0 0 0 

Total   87.6 39 126.6 
 

 

Service activities: List of milestones 
Milestone 

No. Milestone Name WP 
Involved 

Expected 
Date 

Means of 
verification 

5.10 API design plan 5 1 Report 

5.11 Review existing key construction software and workflow 
interaction with both Scratchpads and the CDM 5 3 Report 

5.12 Review user requirements for the visualisation tool for 
Scratchpads 5 3 Report 

5.13 API baseline documentation 5 4 Report 
5.14 Review of target applications (phylogenetics) 5 4 Report 
5.15 API version control 5 5 Report 
5.16 Review of target platforms and requirements 5 7 Report 
5.17 Define further milestones in the light of usage and feedback 5 12 Report 
5.18 Review user requirements for enhanced user interface 5 12 Report 

5.19 Deliver prototype key-generating service through 
Scratchpads 5 12 Report 

5.20 Metadata repository design plan 5 13 Report 
5.21 Implement visualisation tool for Scratchpads 5 15 Report 
5.22 Review algorithms for biodiversity indices 5 15 Report 
5.23 Implementation of platforms specific middleware  5 16 Report 

5.24 Implement application specific wrappers (phylogenetics) 
that can be used by Scratchpads 5 16 Report 

5.25 Implement custom wrapper for the identification service 
that can be used by Scratchpads 5 16 Report 

5.26 Review of target applications (bioclimatic modelling) 5 19 Report 
5.27 Metadata repository implementation  5 22 Report 

5.28 Implement enhanced user interface tools for managing keys 
in Scratchpads 5 24 Report 
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5.29 Implement application specific wrappers (bioclimatic 
modelling) 5 25 Report 

5.30 Implement biodiversity indices tool 5 27 Report 

5.31 Review of target applications and services (molecular 
identification)  5 28 Report 

5.32 Tests and validation of the services in coordination with 
Workpackage 3 5 30 Report 

6.10 Use cases of existing standards of XML mark up tagging 
and semantic enhancement collected and reviewed 6 3 Report 

6.11 Prototype and beta-version of XML submission from 
Scratchpads to publishers 6 8 Report 

6.12 Workshop on mark up tagging tools and implementations at 
TDWG. 6 11 Report 

6.13 Define further milestones in the light of usage and feedback 6 12 Report 

6.14 Review of existing standards of semantic enhancements to 
taxonomic papers 6 13 Report 

6.15 Sample papers testing the XML-based editorial workflow 
elaborated and published 6 18 Report 

6.16 
Refinements to XML-based workflow for peer-review, 
editing, design and publishing of biodiversity manuscripts 
based on user feedback. 

6 24 Report 

6.17 
New open access data publishing journal, Biodiversity Data 
Journal, established and functioning with editorial board 
and author guidelines completed 

6 28 Report 

6.18 Testing automated tools of dissemination of published 
results to aggregators and indexing services in real time 6 33 Report 
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B 1.3.4 Joint Research Activities and associated work plan 

Overall strategy 
ViBRANT’s joint research activities are proposed as two workpackages focusing on 
developing an enhanced and sustainable technical architecture to host the Scratchpad virtual 
research communities, and research supporting biodiversity literature access and data mining.  
The first is a prerequisite to hardening our technical infrastructure.  ViBRANT needs to make 
it as easy as possible for partner institutions to host their own Scratchpad node server.  
Developments in this project will ensure ViBRANT service stability and will be delivered 
using two fundamental approaches.  A network of Scratchpad servers, each of which shares 
the load of all the ViBRANT partners, and each of which has local server failover to ensure 
consistency of service.  Currently all the Scratchpads are on a virtual machine hosting a single 
Scratchpad node server at the Natural History Museum, London.  ViBRANT will expand this 
network enabling local technical staff to quickly and easily setup and host their own 
Scratchpad node server at low cost. 
The second workpackage addresses the problem of accessing biodiversity literature.  Recent 
studies amongst biodiversity researchers have highlighted access to literature as a major 
obstacle to efficient research.  Access to literature, or more specifically, data within published 
literature, also hinder a broad range of other disciplines including education, biodiversity 
conservation, protected area management, disease control, and maintenance of diverse 
ecosystems services.  For this reason biodiversity literature access and data mining has been 
selected as a prime research area within ViBRANT. 

WP2: Technical architecture 
Workpackage 2 will develop and deliver the technical architecture required to host, integrate 
and sustain the Scratchpad framework within the ViBRANT consortium.  This moves the 
Scratchpad prototype into a sustainable open-source, enterprise-level system.  As part of this 
workpackage we will: develop and deliver an enhanced technical framework for hosting the 
Scratchpad infrastructure; distribute the Scratchpad server so that other institutions can 
independently host Scratchpads; develop new functionality for Scratchpads, including human 
interfaces and APIs and develop a financial model for sustainable delivery of service.  The 
workpackage will be run from the Natural History Museum, London and will engage partners 
at BGBM who will lead in the multi-site integration component of the workpackage. 

WP7: Biodiversity literature access and data mining 
Workpackage 7 will be lead by the UK’s Open University, who are experts in data mining 
biodiversity literature, and will engage partners at the Karlsruhe Institute for Technology, 
Pensoft Publishing (covering data formats in contemporary literature) and the Natural History 
Museum London.  Key aspects of this work include developments on i) the infrastructure to 
support the creation and ongoing maintenance of community constructed digital 
bibliographies within the Scratchpad virtual research environment; ii) robust, federated search 
mechanism and context-sensitive ranking of search results for biodiversity literature; iii) web 
services to recover certain content elements, such as taxonomic names, author names and 
locality, from within text blocks; iv) the means to identify structural elements (text blocks) of 
different types within published documents; and v) the infrastructure to support annotation 
and correction of documents by citizen scientists and others.  These research activities build 
on the EU funded INOTAXA project at the Natural History Museum, London and the Plazi 
project run from the Karlsruhe Institute for Technology. 
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Timing of workpackages and components (Gantt chart) 
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Joint research activities: List of workpackages 

 

Work-
package 

no 
Workpackage title Types of 

activity 

Lead 
partic
.  no. 

Lead 
partic

.  
short 
name 

Perso
n 

month
s 

Start 
mont

h 

End 
mont

h 

2 Technical architecture RTD 1 NHM 81 1 36 

7 Biodiversity literature 
access and data mining RTD 9 OU 88 1 36 

 TOTAL   2 169   

 

Joint research activities: List of deliverables 

  DELIVERABLES MNTH PTNR 

2.1 Distribute the Scratchpads across multiple servers and institutions 
to provide a robust failover service. 12 NHM 

2.2 Develop registry of Scratchpad sites and Scratchpad API's that 
includes detailed usage statistics data 18 NHM 

2.3 
Report on options for the ViBRANT financial sustainability 
model including selection of preferred model and accompanying 
Service Level Agreements (SLA's) 

30 NHM 

2.4 

Distributed and automated unit testing mechanism for Scratchpad 
code completed and available. This will operate in conjunction 
with the Scratchpad Sandbox to ensure that the latest version of 
the software is available for testing. 

36 NHM 

7.1 
A functional community-contributed bibliography with unique 
identifiers at publication unit level(s) and links to publicly-
available digital copies where possible. 

12 OU 

7.2 Mark-up modules, including support for Citizen Scientists, 
operating as a web service. 24 KIT 

7.3 Enhanced search facility to locate concepts based on linguistics 
and proximity rules. 35 OU 

 
Joint research activities: Summary of effort 

PTNR no. Short 
Name WP2 WP7 

TTL 
person 
months  

1 NHM  75 3 78 
2 HCMR  0 0 0 
3 RBINS  0 0 0 
4 UOXF.E9  0 0 0 
5 VU  0 0 0 
6 JKI  0 0 0 
7 MfN  0 0 0 
8 UvA  0 0 0 
9 OU  0 40 40 
10 KIT 0 37 37 
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11 Vizz  0 0 0 
12 PENSOFT  0 8 8 
13 UPMC  0 0 0 
14 GBIF  0 0 0 
15 BGBM  6 0 6 
16 UdlR 0 0 0 
17 UNITS 0 0 0 

Total   81 88 169 
 

Joint research activities: List of milestones 

Milestone 
No. Milestone Name WP 

Involved 
Expected 

Date 
Means of 

verification 

2.10 Deliver a test version of the mechanism to distribute the 
Scratchpad servers across multiple institutions 2 6 Report 

2.11 Report on Scratchpad usage statistics options 2 6 Report 

2.12 Ongoing module development supporting prioritised 
features requested by users through WP3 2 12 Report 

2.13 Report on the data search portal providing a single point of 
entry to all Scratchpad data completed 2 18 Report 

2.14 
Meeting and discussion group established to consider 
options for a biodiversity data citation metric for data 
published through the ViBRANT network 

2 18 Report 

2.15 
Testing of a localised unit testing mechanism for 
Scratchpad code in preparation for completion of a 
distributed system 

2 24 Report 

2.16 Ongoing module development supporting prioritised 
features requested by users through WP3 2 24 Report 

2.17 Data search portal providing a single point of entry to all 
Scratchpad data completed 2 30 Report 

2.18 Report on the options for a biodiversity data citation metric 
for data published through the ViBRANT network  2 30 Report 

2.19 Ongoing module development supporting prioritised 
features requested by users through WP3 2 36 Report 

2.20 Define further milestones in the light of usage and feedback 2 12 Report 

7.10 Agreement of standard format for community contributed 
bibliographies in conjunction with WP4 7 6 Report 

7.11 Review of options for interactive mark up tools within the 
Scratchpad infrastructure 7 6 Report 

7.12 A suite of test cases that will be used to test the de-
duplication software  7 8 Report 

7.13 
Review of options to use typographical information and 
other contextual clues to identify and tag document content 
by type 

7 8 Report 

7.14 Collaboration with WP6 on mark-up tagging tools and 
implementation  7 11 Report 

7.15 Define further milestones in the light of usage and feedback 7 15 Report 

7.16 Mark-up modules delivering outline mark-up (e.g. article 
boundaries, treatment boundaries, headings and authors) 7 18 Report 

7.17 Review of pilot mark up processes within the Scratchpad 
infrastructure  7 20 Report 

7.18 First integration phase complete 7 28 Report 
7.19 Review of pilot of reference de-duplication software 7 32 Report 
7.20 Workpackage software documentation produced  7 35 Report 
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B 1.3.5 Overall strategy and general description 

WP1: Management, co-ordination and administration 
Workpackage 1 provides the consortium financial management required by the Commission 
and integration of the activities undertaken within the consortium.  The project has the strong 
support of London’s Natural History Museum (NHM, see attached letter of support), which 
recognises the need for sustainable European infrastructure supporting biodiversity research.  
The NHM has an excellent track record in managing EC funded research, infrastructure and 
training programmes and is currently running nine FP7 projects. 
WP2: Technical architecture 
Workpackage 2 will develop and deliver the technical architecture required to host, integrate 
and sustain the Scratchpad framework within the ViBRANT consortium.  This moves the 
Scratchpad prototype into a sustainable open-source, enterprise-level system.  As part of this 
workpackage we will: develop and deliver an enhanced technical framework for hosting the 
Scratchpad infrastructure; distribute the Scratchpad server so that other institutions can 
independently host Scratchpads; develop new functionality for Scratchpads, including human 
interfaces and APIs and develop a financial model for sustainable delivery of service.  The 
workpackage will be run from the Natural History Museum, London and will engage partners 
at BGBM who will lead in the multi-site integration component of the workpackage. 
WP3: Training, outreach and community support 
Workpackage 3 will organise and deliver ViBRANT training resources in order to support 
and extend the user communities working with ViBRANT products.  This includes local 
workshops bringing ViBRANT products to events organised by user communities, electronic 
resources accessible to users at their home institution and dedicated conferences focussing on 
VIBRANT products.  These networking activities are designed to enhance use of ViBRANT 
services and to develop a network that will foster the long-term sustainability of the 
ViBRANT developer and user community.  Central to these efforts is the inclusion of 
sociological studies of ViBRANT’s user-base.  This work will underpin ViBRANT’s 
development priorities and maximise engagement in the ViBRANT community. 
WP4: Standardisation 
Workpackage 4 is devoted to ensuring that all data within ViBRANT are compatible with, 
and available to, other research and publishing infrastructures and services.  These activities 
include the coordination, development and mobilisation of externally standardized ontology’s 
throughout the ViBRANT framework, (e.g. bibliographic, geographic, media metadata data, 
exchange standards); in addition to geographic and taxonomic content standards.  This 
requires networking and integration activities with international efforts such as the GBIF 
'Global Names Architecture', CBoL and the Encyclopedia of Life. 
WP5: Interaction and services 
The purpose of workpackage 5 is to deliver the integration of external computational tools 
and services that act on data held within Scratchpad instances.  Specifically, molecular and 
morphological identification services, tools and facilities for data analysis.  WP5 involves the 
computational and technical resources of the University of Oxfords “e-Research Centre” 
which will be coupled with expertise in Computer aided identification systems (Université 
Pierre et Marie Curie-Paris 6) and biodiversity data visualisation services (Vizzuality, Spain).  
These will be coupled with enhancements made the to the Scratchpad Matrix data editor 
(Julius Kühn-Institute, Federal Research Centre for Cultivated Plants) which will provide the 
seamless integration and connectivity between data generated by virtual research communities 
using Scratchpads and access to these centralised scalable services.  Collectively WP5 will 
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provide a backbone of new, high quality functionally to the ViBRANT user community that 
will sustain a culture of engagement with ViBRANT products. 
WP6: Scholarly publishing 
The goal of Workpackage 6 is to facilitate automated submission, review and publication of 
species descriptions and taxonomic acts from the Scratchpads and GBIF through scholarly 
publishers.  This work builds on an existing prototype and will be compliant with the 
Zoological and Botanical rules of nomenclature that currently require taxonomic acts be 
published on paper and deposited in a minimum of five libraries.  The result will be to 
streamline the scholarly publication process through the development of publication 
workflows that reuse content present within the ViBRANT consortium infrastructure and are 
published in a manner that is acceptable to the biodiversity science research community.  
Crucially WP6 will facilitate the push-button submission of formatted manuscripts from the 
Scratchpad and GBIF infrastructures to scholarly publishers.  This work will be developed 
with Pensoft, publisher of the Open Access journals Zookey and Phytokeys for animal and 
plant descriptions before being made generally available through a stable, standard XML-
based structure.  See for example the Letter of Support from Magnolia – publishers of the 
seminally important taxonomic journal ZooTaxa. 

WP7: Biodiversity literature access and data mining 
Workpackage 7 will be lead by the UK’s Open University, who are experts in data mining 
biodiversity literature, and will engage partners at the Karlsruhe Institute for Technology, 
Pensoft Publishing (covering data formats in contemporary literature) and the Natural History 
Museum London.  Key aspects of this work include developments on i) the infrastructure to 
support the creation and ongoing maintenance of community constructed digital 
bibliographies within the Scratchpad virtual research environment; ii) robust, federated search 
mechanism and context-sensitive ranking of search results for biodiversity literature; iii) web 
services to recover certain content elements, such as taxonomic names, author names and 
locality, from within text blocks; iv) the means to identify structural elements (text blocks) of 
different types within published documents; and v) the infrastructure to support annotation 
and correction of documents by citizen scientists and others.  These research activities build 
on the EU funded INOTAXA project at the Natural History Museum, London and the Plazi 
project run from the Karlsruhe Institute for Technology. 

WP8: Ecological and conservation data mobilisation 
Workpackage 8 is devoted to extending the reach of the ViBRANT infrastructure beyond the 
traditional taxonomic and systematic research community that engage with biodiversity data.  
Specifically WP8 will provide the networking activities that will extend the ViBRANT 
infrastructure into the ecological and conservation sciences.  This includes citizen science 
engagement, helping naturalist citizen scientists to contribute their observational information 
to the ViBRANT e-infrastructure; interaction with the GBIF nodes network spanning more 
than 40 counties worldwide in support of national and regional biodiversity policies; ‘red list’ 
threat assessment processes in conjunction with the IUCN; and cross cutting analysis and 
visualisation tools showing species range maps in under current and climate change projection 
scenarios. 
Risks and Contingencies 
A preliminary risk assessment has been conducted (see below). A detailed and comprehensive 
risk assessment will be conducted in month 1 by WP1 as indicated in the project Milestones. 
This will identify and document risks identified by all partners and will provide a 
comprehensive strategy for managing risk throughout the ViBRANT project. 
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Item Description Likeli-
hood Severity Impact Counter measure 

1 
Failure to recruit 
suitable 
personnel 

medium critical 

Project 
component 
severely delayed 
or suspended. 

In most cases, potential staff 
have already been identified.  
Recruitment procedures to 
start at least 4 months in 
advance of project start. 

2 

Key personnel 
at the NHM 
become 
unavailable 

medium critical 
Loss of 
managerial 
direction. 

Establish effective Policy 
and Management boards.   
Identify alternative 
personnel to handle 
leadership tasks. 

3 Project staff 
turnover medium critical 

Project 
component 
severely delayed 
or suspended. 

Maintain a good network of 
contacts within the 
biodiversity informatics 
community to identify 
potential new recruits.  In 
extremis, short-term 
contractors could deliver 
critical components. 

4 

Fluctuation in 
exchange rates 
leading to 
financial 
problems. 

high very 
serious 

Commission 
funding would 
fail to cover 
direct costs. 

Partners not in the Euro-
zone to use conservative 
exchange rate figures when 
preparing budgets. 

5 New products in 
domain high serious 

User demand for 
new services 
moves them 
away from 
ViBRANT 

Use agile development 
practices to utilise rather 
than compete with new 
products. 

6 

WP Leaders not 
able to commit 
enough time to 
effectively 
manage the 
project 

medium serious 

Project delay 
and service 
integration 
threatened. 

WP Leaders to nominate 
clear responsibility for each 
work element.  Regular, 
short on-line briefing 
meetings. 

7 

Late 
certification of 
finances by one 
or more partner 

high serious 
Delay in receipt 
of Commission 
funds 

Project assistant to maintain 
regular contact with named 
responsible people in each 
partner institution. 

8 

Slow feedback 
on Annual 
Reports from 
the 
Commission. 

medium serious 
Delay in receipt 
of Commission 
funds 

Identify partners for whom 
this would be a threat to 
continuous employment.  
Target such partners for 
advance payments. 
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9 User community 
fails to engage medium very 

serious 

Software 
development 
without user 
community. 

Re-direct activities in WP3 
to survey and understand 
user reticence.  Modify 
software accordingly.   
Invest resource in 
stakeholder engagement, 
user networking and 
promotional activities. 

10 
Partners fail to 
meet 
deliverables 

medium very 
serious 

Potential threat 
to coherence of 
the 
infrastructure. 

Project manager to monitor 
milestones and evaluate 
risks to critical systems.  
Use of agile techniques to 
modify architecture to 
accommodate shortcoming. 

11 
Partners fail to 
deliver project 
reports on time. 

medium serious 

Late delivery of 
reports to the 
Commission 
could delay 
stage payments. 

Project manager and 
assistant to monitor 
performance of partners for 
timeliness and where 
necessary establish deputies 
within the partner 
organisation (e.g. in the case 
of illness). 

12 

Communication 
problems - 
failure to 
respond to 
emails. 

medium serious 

Project 
component 
becomes 
isolated. 

Management team to be 
aware of communication 
flow and to encourage 
regular short progress 
meetings within teams.  All 
partners to designate a 
responsible deputy, 
preferable a scientist who 
understand the work. 

13 

User community 
over-
enthusiastic in 
uptake 

medium serious 

Computing 
infrastructure at 
host institutions 
negatively 
affected and 
helpdesk support 
over-extended 

Control uptake by new user 
groups by instigating an 
application process.  Extend 
number of host institutions 
and balance load to take 
account of local conditions. 

14 Fail Mid-term 
Review. low very 

serious 

Project budget 
cut or 
terminated. 

Project manager and 
assistant to monitor progress 
to deliverables.  
Management team to assist 
where necessary. 

15 

Loss of data or 
service 
unavailable due 
to hacking 

low serious 

Damage to 
credibility and 
trust by user 
community 

Regular backups taken by 
host institutions.  Software 
security patches rigorously 
applied.  All software 
developers briefed on 
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security issues. 

16 Under-spend of 
funds low serious 

Poor 
performance 
rating at review. 

Management team to 
monitor the spend pattern 
and re-allocate under-spend 
to address bottleneck issues. 

17 Over-spend of 
funds low serious 

Partner 
organisations my 
stop further 
work. 

Management team to 
monitor the spend pattern 
and negotiate mechanisms to 
deal with an over-spend by a 
partner.  The team will also 
ensure that the project 
overall stays within budget. 
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B 1.3.6 Timing of work packages and their components 

Overall timing of all workpackages and components (Gantt chart) 
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Interdependencies of the deliverables (PERT 
chart) 

The PERT chart (right) shows the 
interdependencies of the deliverables from 
each workpackage that will be produced 
throughout ViBRANT. 
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Workplan structures and development approach 

ViBRANT will use an agile development approach throughout all aspects of the project. This 
methodology is based on iterative development, where requirements and solutions evolve 
through collaboration between self-organizing cross-functional teams. Agile methods promote 
a disciplined project management process that encourages frequent inspection and adaptation, 
a leadership philosophy that encourages teamwork, self-organization and accountability, a set 
of engineering best practices intended to allow for rapid delivery of high-quality software, and 
a business approach that aligns development with customer needs and project objectives. 

ViBRANT’s agile approach will promote development, teamwork, collaboration, and process 
adaptability throughout the life-cycle of the project. This will break tasks into small 
increments with minimal planning, and do not involve long-term planning outside broad 
strategic goals. Product iterations such as those involving software occur on short time 
frames. Each iteration involves a team working through a full software development cycle 
including planning, requirements analysis, design, coding, unit testing, and acceptance testing 
when a working product is demonstrated to stakeholders. This helps minimize overall risk, 
and will let the ViBRANT project adapt to changes quickly. Stakeholders produce 
documentation as required. Note that each iteration may not add enough functionality to 
warrant a full software release, but the goal is to have an available release (with minimal 
bugs) at the end of each iteration. In practice multiple iterations will be required to release a 
product or new features. 

Team composition within ViBRANT using this agile project will be cross-functional and self-
organizing without strict consideration of existing corporate hierarchy or the corporate roles 
of team members. Team members will take responsibility for tasks that deliver the 
functionality that each iteration requires. They decide individually how to meet an iteration's 
requirements.  

ViBRNAT’s agile approach will emphasise face-to-face communication over written 
documents when the team is all in the same location. When a team works in different 
locations, they maintain daily contact through electronic communication tools 
(videoconferencing, voice, e-mail, etc). 

 

Note that the Workplan tables of Part A form an essential part of this description of work 
for ViBRANT. Key sections include: 

• WT1 List of work packages 
• WT2 List of deliverables 
• WT3 Work package descriptions  
• WT4 List of milestones 
• WT5 Tentative schedule of project reviews 
• WT6 Project effort by beneficiaries and work package 
• WT7 Project effort by activity type per beneficiary 
• WT8 Project efforts and costs 
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B2. IMPLEMENTATION 

B 2.1 Management structure and procedures 

ViBRANT will be managed from the Natural History Museum in London (NHM) and led by 
Dr Vince Smith (project leader).  There will be a Management Committee formed of the 
workpackage leaders and chaired by the leader of WP1 (project manager) and a Strategic 
Board responsible for overall scientific direction.  The Management Committee will provide 
day-to-day project administration and will respond to the Strategic Board who will be 
responsible for developing the project's scientific direction and setting project priorities. 

ViBRANT Project Management Structure. 
(Lead institutions for each workpackage are highlighted in bold) 

To ensure effective management of the project, working documents and decisions will be 
prepared at different levels.  The ViBRANT management structure consists of three different 
management levels, and is in the hands of the Management Committee, the Strategic Board 
and the Workpackage Leaders.  These are supported by the ViBRANT project administrator 
who will act as a liaison point with the European Commission. 
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Strategic Board 
ViBRANT will be coordinated by Dr. Vincent Smith based at the Natural History Museum, 
London.  The Strategic Board will be responsible for providing direction and the policy-
making role for ViBRANT.  It will be chaired by the project leader (Dr. Vincent Smith) and 
will include the project manager (Dr. David Roberts) and four invited experts representing 
major sectors of the biodiversity informatics community.  The make up of this group will be 
formalised in the Consortium Agreement and will include a senior informatician, a leading 
sociologist with experience in the biodiversity sector, and a senior biodiversity scientist with 
experience in high level management and public relations.  The Strategic Board will be the 
ultimate body to resolve with conflicts and disputes that may arise in the consortium. 

The Strategic Board will decide on the overall communication and dissemination strategy of 
the project.  Specifically the Strategic Board will be responsible for revising and discussing 
dissemination strategies and agree on related activities.  The group will convene once a year 
physically and once a year virtually.  Additional meetings will be called if needed.  Decisions 
of the Strategic Board will be reached by consensus but when necessary decisions will taken 
by a straight majority vote with the chair having a casting vote in the event of a tie. 

Smith, as project leader has significant experience of project management, which includes the 
Scratchpad project funded from the FP6 EDIT Network of Excellence.  Smith is a consultant 
to numerous bioinformatics and strategic projects including a studies on scholarly uses of 
Web2.0; the NERC funded review of UK taxonomy & systematics; the Encyclopedia of Life 
project; the NSF funded Tree-of-Life project; and a member of the life sciences consultative 
group for Research Information Networks.  At the NHM Smith works on the strategy and 
infrastructure required to establish digital frameworks supporting biodiversity research.  He is 
a member of Science Information Committee (which provides strategic oversight on NHM 
science data) and though his connections with major biodiversity projects is ideally-placed to 
provide the linkage between the ViBRANT and the wider landscape of global biodiversity 
informatics initiatives. 

The NHM is the lead organization within ViBRANT and has a strong track record in 
managing EC funded research, infrastructure and training programmes.  It currently leads the 
€13m EU I3 Programme SYNTHESYS project, which provides access and training in 20 
natural history museums and herbaria (26,000 days in total to collections in 11 countries).  
The NHM is also running nine FPVII projects across a range of research disciplines, and has 
led training networks and infrastructure projects in the last three frameworks; currently leads 
a FP7 RTN project and is a partner in a further 15 live FP6/FP7-funded. 

Management Committee 
The Management Committee will be responsible for ensuring that ViBRANT is run in 
accordance with the work plan and the overall contract.  Specifically the committee will 
oversee ViBRANT’s technical and networking coordination, which includes:  

• Workpackage and task coordination 
• Workplan maintenance 
• Monitoring of project progress and milestones 
• Identification and trouble shooting of technical and organisational problems 
• Timely production of deliverables 
• Quality control of technical and contractual aspects 
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The Management Committee will be chaired by Dr. David Roberts who will be the 
ViBRANT project manager responsible for day-to-day coordination of the Workpackages.  
Dr. Roberts has longstanding experience of EU project management.  Most recently he is 
workpackage leader for the EU FP6 EDIT project, managing the activities of three partner 
institutions within his work programme.  Its prime tasks are the overall operational 
management of ViBRANT, which includes supervising and monitoring the actual work 
carried out in the work packages, reviewing deliverables, and ensuring that the (technical and 
communication) objectives and goals are fulfilled.  The Management Committee serves as the 
primary point for resolving conflicts in the consortium (the Strategic Board will only get 
involved if disputes cannot be settled on the level of the Management Committee).  
Depending on the issues to be discussed, the Management Committee may be temporarily 
enlarged by additional key personnel working on particular workpackage tasks. 

The Management Committee will be responsible for agreeing standards policy and 
implementation plans.  Members will also revise the results of the project and help in the 
technical evaluation of project's outcomes.  It will also be responsible for discussing, 
communicating and deciding on any contractual amendments and issues concerning the 
European Comission, including changes in the funding allocation or workplan. 

The group will convene three times each year in ordinary meetings or through e-meetings, 
and will call additional meetings if needed.  Decisions of the Management Committee will be 
reached through consensus but, when necessary, decisions will taken by a straight majority 
vote, with the chair having a casting vote in the event of a tie.  Members of the Management 
Committee include all eight workpackage leaders and the project administrator who will also 
be responsible for the practical arrangements for the Management Committee, and serve as 
the first point of call when liaising with the European Commission. 

Workpackages 
The Workpackage leaders are responsible for coordinating and managing their work 
packages.  In particular, this includes detailed planning of the work that needs to be carried 
out, coordination and division of work among the project partners, the responsibility to ensure 
that enough resources are allocated to get the work done, and finally, the delivery of the result 
within the agreed upon schedule.  The Workpackage leaders will report on a regular basis to 
the Management Committee on work progress, and give due notice about any potential delay 
to achieving the deliverables set out in the work plan.  In addition, they are also responsible 
for scheduling meetings of the Workpackage members and relevant members of other 
workpackages to discuss the technical issues within their workpackages. 

Means for communication, monitoring and assuring quality 
The primary method for information exchange between the consortium members will be 
through project meetings at various management levels (Strategic Board, Management 
Committee and Workpackages).  Meetings will be announced and scheduled at least four 
weeks in advance; virtual meetings can be scheduled on shorter notice.  Agendas, proposed 
resolutions, and working documents will be made available to all attendees at least one week 
before the meeting.  For meetings of the Strategic Board and Management Committee, 
responsibility for preparing the meeting rests with the respective chair.  For Workpackage 
meetings, the Workpackage leader who calls the meeting will be responsible for preparation.  
Draft minutes of a meeting will nominally be issued within two working days of the meeting. 

An additional platform for communication between the consortium members will be a Web-
based project management portal (specifically a customised and themed Scratchpad) with 
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restricted access for consortium members.  This has already been established as vehicle to 
drive communication between ViBRANT consortium members in preparation for this work, 
and will be suitably updated within one month after the start of the project.  On this platform 
the project coordinator, project manager and project administrator will provide management 
information and guidelines, the work plan, templates for reports and the quality assurance 
procedure.  The project coordinator is responsible for regular updates (every three months) of 
the management information and to provide a status report as an internal review of the 
project.  Consortium members may discuss specific problems, get all relevant information on 
upcoming meetings and new developments, and publish drafts of deliverables for internal 
review.  Once deliverables with public status have been approved, they will be published on 
the ViBRANT Web site in an open public area.  The project management portal will also 
contain the documentation of internal communication throughout the lifetime of the project.  
The portal will also have specific tools and functionalities that facilitate and optimise 
financial management.  The portal will be used to inform the members of the consortium, and 
other interested parties about important developments in ViBRANT, and will include RSS 
news feeds.  Various mailing lists adapted to the project management structure are provided 
to every member of the consortium in order to facilitate communication within larger groups 
of members. 

As part of the quality assurance procedure, each partner has to deliver an internal report every 
four months, in advance of the Management Committee meeting to the Project Administrator.  
The Project Administrator will summarise these reports to inform the Management 
Committee on the project status.  For all internal reporting, the Project Administrator will 
provide the necessary templates through the ViBRANT Web site.  Reporting to the European 
Commission will be done according to contractual requirements, providing a status report on 
activities as well as finances.  All partners report to the Project Administrator who will send 
an aggregated report to the EC Project Officer.  The templates for official reporting are 
provided by the European Commission. 

Means for resolving conflicts and risk management 
The Workpackage leaders will immediately inform the Project Administrator or the Project 
Manager of any problems in achieving their technical objective or of any potential conflict 
situations.  As already mentioned above, the first opportunity to resolve disputes is in the 
Management Committee.  If conflicts cannot be resolved there, they will be brought into the 
Strategic Board who either can settle the conflict or decide strategies to resolve the situation.  
Risk management requires risk identification, control, and recording of risks, highlighting of 
the consequences and the appropriate management actions.  Risk management is a balance of 
judgement so that the risks are minimised without over-emphasising the potential problems.  
Controlling risks will help the ViBRANT consortium to manage the project to properly 
achieve the objectives on time and to budget.  Risk management will be an integral part of 
ViBRANT’s lifecycle management process.  In this sense, risk assessment methods will be 
applied, where needed, in order to minimise possible deviations from the expected results and 
schedule. 

With regards to risk management, the Management Committee will carry the responsibility to 
review and evaluate different situations that may lead to some kind of risk.  To facilitate this 
procedure, the regular reporting via the project management portal will be used to consider 
and evaluate risk factors.  Work package leaders will report apparent and imminent risks 
immediately, and the Management Committee will decide upon and immediately carry out 
remedial actions. 
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One important operational risk identified is related to the consensus building of restricted 
vocabularies and ontologies required to facilitate data standardization and data mobilisation.  
Different user communities and different vocabulary types have requirements that may not be 
compatible with a single unified system.  To mitigate this risk we are adopting a twin track 
approach.  One system supports standard vocabularies with extensions that are particularly 
suited to highly controlled vocabularies (e.g. country names, habitat types etc.) and another 
more complex approach that support semantic annotations more suited to anatomical 
vocabularies.  These systems (one is a CMS – the other a Wiki) support different social 
models of contribution.  Should one approach fail to receive a critical mass of users, the other 
will act as a failsafe.  Otherwise, we are anticipating no major science and technology risks.  
We focus on the integration of existing and proven technologies to deliver stable and 
sustainable solutions. 
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B 2.2 Beneficiaries  

1 The Natural History Museum, London (NHM) 

Brief Description 
The NHM is one of the foremost natural history museums in the world.  In addition to its well-known 
public galleries, exhibition and education programmes, it employs over 300 researchers and curators who 
work with study collections of 70 million specimens and libraries holding more than 1 million books and 
20,000 scientific journals.  It has an excellent track record for delivering on EU-funded projects (BioCISE, 
BioCASE, ENHSIN, ENBI, among others).  Its scientists sit on a number of international advisory groups 
and it welcomes visiting scientists through the SYNTHESYS programme. 
Role / Commitment in ViBRANT 
The NHM will lead WP1 (consortium management and finance) and chair the project board. 
Within WP2 (Technical architecture) the NHM will co-ordinate development of the Scratchpad 
environment as the software platform that links other project elements with users.   
Relevant experience 
The NHM managed the highly successful Synthesys project and continues to manage its successor, also 
called Synthesys.  The NHM also plays a leading role in other current projects, with workpackage leaders 
in both EDIT and PESI. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr Vince Smith: (Project Co-ordinator, chair of Project Board) Cybertaxonomist at the NHM, and an 
expert in louse taxonomy, Smith’s primary research focus on the development of digital infrastructures 
supporting taxonomic research.  He has published extensively on both topics, and coordinates the 
Scratchpad program of work within the EU-funded European Distributed Institute of Taxonomy (EDIT).  
In recognition for this work, Smith was awarded the 2008 Ebbe Nielsen prize.  Other projects PI on EU 
funded research on the coevolution of Galapagos ectoparasites and sociological research with Christine 
Hine.  Smith is a consultant to numerous projects including a joint study on scholarly uses of Web2.0; the 
NERC funded review of UK taxonomy & systematics; the Encyclopedia of Life project; the NSF funded 
Tree-of-Life project; and a member of the life sciences group for Research Information Networks. 
Dr Dave Roberts: (Project manager, leader WP1).  Currently workpackage leader responsible for 
"Unifying Revisionary Taxonomy on the Web" in the EU-funded EDIT project, and routinely chairs the 
EDIT network steering committee (the principal project management committee).  He is Head of 
Microbiology in the NHM's Department of Zoology.  Other recent grants include a Marie Curie 
International Incoming Fellowship (with Dr Jun Gong) and a JISC project to develop concept extraction 
methods from scanned literature targeting the biodiversity domain.  Working with Nozomi "James" Ytow 
and David Morse, Roberts established the influential Nomencurator project. 
Simon Rycroft: (Lead software developer WP2).  Currently lead software developer for the Scratchpad 
project, Rycroft has led the technical development of the Scratchpads.  He has also worked on other 
Bioinformatics based projects, including Morphbank, Biocorder, and SID (Specimen Image Database). 
Dr Chris Lyal: (WP7) Systematist at the NHM, specialising on weevil taxonomy, nomenclature and 
morphology.  He is administrator of a weevil community scratchpad and Co-PI in the WTAXA project to 
compile a nomenclatural catalogue of the ca.70,000 weevil species; this is currently supplied to Catalogue 
of Life and thus GBIF and EoL.  In addition to systematics research, he is a Co-PI in the development of 
the INOTAXA project which is focussing on development of an XML schema for taxonomic Lyal is a 
leading member of the TDWG working group on standards for taxonomic Literature.  He has also been 
engaged with GBIF since its inception; and is the UK National Focal Point for the CBD’s Global 
Taxonomy Initiative. 
Dr Sandy Knapp: An internationally respected botanist and an expert in the taxonomy and phylogeny of 
various Solanum groups.  She took up her current post at the NHM as one of the editors of Flora 
Mesoamericana.  Knapp is the author of several books on botany and its history, and is actively involved 
in improving the public understanding of science.  She completed her PhD at Cornell University (1986) 
and is currently a NHM Research Botanist.   
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2 Hellenic Center for Marine Research, Crete (HCMR) 

Brief Description 
Hellenic Centre for Marine Research is supervised by the General Secretariat of Research and 
Development (Ministry of Education).  The Institute of Marine Biology and Genetics (IMBG) conducts 
research in the fields of biodiversity, structure and dynamics of the ecosystem, ecosystem management 
and genetics of marine organisms.  IMBG has track record in innovative and improved services and 
products in all of the above areas of research and has recently been accredited an EU excellence status 
from an independent committee.  The scientists of the Institute represent the State as national delegates in 
many international organizations, initiatives and forums.  They have headed several EU funded and 
National projects and they seat in the steering committees or are representative members of the European 
Networks of Excellence MarBEF and MGE.  IMBG chaired the national project on Marine Biodiversity 
and is currently heading the national node of the LifeWatch ESFRI project. 
Role / Commitment in ViBRANT\ 
HCMR will contribute to the WP4 and specifically it will facilitate the integration and harmonization of 
distributed data-sets and particularly those referring to marine biodiversity.  It will also facilitate the 
development of new ontologies with respect to biological characters/features (WP4).  The development of 
a index service to facilitate functional indices for the needs of conservation and spatial planning is another 
field of activities for HCMR (WP5) as well as the extension of the application of Scratchpads into ecology 
and conservation science (WP8). 
Relevant experience 
The partner has successfully participated to a number of international and EU funded projects on marine 
biodiversity such as OBIS, BIOMARE, MARBENA, ELME and MarBEF.  It led the national project on 
marine biodiversity and now chairs the national node for the LifeWatch ESFRI project. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr Christos Arvanitidis: (HCMR scientific responsible).  Senior researcher, head of the HCMR marine 
biodiversity section.  Involved in more that 40 research and education projects, coordinator in 4 and 
scientific responsible for HCMR in 10 of them.  More than 30 peer-reviewed scientific articles; guest 
editor in the journal “Marine Ecology Progress Series”, member of the editorial board of the journal 
“Transitional Waters Bulletin”, reviewer in more than 15 international peer-reviewed journals.  Also, 
member of: the Society for the Marine European Biodiversity Data (SMEBD), the editorial board of the 
Worm Register of Marine Species (WoRMS), the scientific council and advisory council of the 
International Polychaete Association, and of the MarBEF steering committee.  Arvanitidis' research focus 
is on marine biodiversity, functional diversity, transitional ecosystems and taxonomy.  He currently works 
on the comparisons of marine biodiversity patterns deriving from various levels of the biological 
organization (from molecular to communities) and scales of observation (from local to European) trying to 
develop new approached to explore the interrelationships between these levels and scales.  Arvanitidis has 
recently been appointed in the ICES task group 6 working on the seafloor integrity. 
Dr Eva Chatzinikolaou: Marine biologist and ecologist.  Her scientific interests include population 
dynamics and growth studies on marine invertebrates, physiological adaptations under environmental 
stress, reproduction strategies and marine pollution.  Functional ecology is another field of her expertise in 
which she is assembling ontologies for the needs of the biological traits analysis (BTA) and its application 
in the management and conservation of the marine environment.  She has also worked on the production 
of material for environmental education.  Chatzinikolaou has authored a number of papers in peer-
reviewed journals. 
Sarah Faulwetter: (Biodiversity Informatician).  Software developer / biodiversity data manager of the 
Institute of Marine Biology and Genetics.  After the development of the MedOBIS and El-Net platforms, 
her expertise in biodiversity informatics and taxonomic names management has lead to collaborations 
with the Encyclopedia of Life project and she is working currently on the development of UNION, the 
EOL's names-based cyberinfrastructure.  Funded by a Marie Curie grant she currently works on the 
development of several web-based applications for the management of biodiversity information under the 
umbrella of a Virtual Biodiversity Toolbox.  Author of many scientific articles in peer-reviewed journals. 
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3 Royal Belgian Institute of Natural Sciences (RBINS) 

Brief Description 
The RBINS is the third largest European natural history museum.  It serves as Belgium’s National Focal 
Point to the Global Taxonomy Initiative.  Its three missions are (1) research, (2) curation and management 
of collections, and (3) providing scientific expertise, services and public education in particular through 
permanent and temporary exhibits, conferences etc. The RBINS houses a diverse and exceptionally rich 
zoological collection, palaeoanthropology, prehistoric items and a diverse mineral collection.  The total is 
in the order of 37,000,000 specimens with around 100,000 primary types.  This places RBINS among the 
world top ten collections in terms of volume of specimen stored and available for research.  The scientific 
library of the RBINS offers a vast range of books and magazines (695,368 volumes/7,000 periodicals).  
Taxonomic expertise is present for many groups of invertebrates and vertebrates worldwide, and in all 
sorts of ecosystems, i.e. terrestrial, freshwater and marine.  Geographical areas of taxonomical expertise 
are the fauna of Belgium and of other regions of the world as Africa, SE Asia, Papua New Guinea, South 
America, Russia and Antarctica. The RBINS is a partner in numerous European biodiversity-related 
initiatives such as CETAF, ENBI, SciColl, ECOOP, SYNTHESYS, EDIT, BHL-Europe. 
Role / Commitment in ViBRANT 
The RBINS will lead WP3 'Training, outreach and community support'.  Within WP3 it will organise and 
deliver ViBRANT training resources, undertake networking activities to enhance use of ViBRANT tools 
and services and will act as liaison between the user community and the help-desk, thus providing users' 
needs feedback towards WP2. 
Relevant experience 
The RBINS is the coordinator for the BE-TAF partners in the highly successful SYNTHESYS project.  
The RBINS also plays a leading role in other current EU projects.  In EDIT, RBINS is workpackage 
leader of 'Training and Public Awareness'. 
Profile (qualifications & experience) of individuals undertaking the work 
Prof Dr Thierry Backeljau (Leader WP3): Is currently acting head of the Department of Invertebrates at 
the RBINS and Associate Professor (Genetics) at the University of Antwerp.  In this latter capacity he 
developed a highly accessed Blackboard internet course module that underpins his teaching seminars.  He 
is project leader of the “Joint Experimental Molecular Unit” (JEMU), a research infrastructure for 
collection-based taxonomic and phylogenetic DNA research, shared by RBINS and RMCA, and which 
has been appointed by the Belgian Science Policy Department as Belgian focal point for DNA barcoding.  
He is also leader of the “Training and Public Awareness” workpackage in the EU-funded NoE “European 
Distributed Institute of Taxonomy” (EDIT) and was workpackage leader in the EU-funded research 
projects MAS3-CT95-0042 “AMBIOS: Integrating environmental and population variation: a model for 
biodiversity studies” and EVK3-2001-00048 “EUMAR: European Marine Genetic Biodiversity”.  In 
addition he was member of the NSF Steering Committee “Coordination of Research on the Northern 
Atlantic” (CORONA; Duke University, North Carolina, USA), while he was/is leader of 23 
(inter)nationally funded research projects involving Belgian, Spanish and Portuguese partners.  His main 
research interests focus on taxonomy, population genetics and molecular systematics of diverse animal 
groups, but with speciation and (adaptive) radiations as 'fils rouge'.  As such, he is (co-)author of 203 
research papers (e.g. in Nature, PNAS, Trends in Genetics, Biological Reviews, Molecular Biology and 
Evolution, Nucleic Acids Research, Molecular Ecology, etc.), 34 popular scientific papers and 9 course 
syllabuses and software manuals (826 pp.).  He supervised hitherto 16 PhD, 32 MSc, and 10 Industrial 
Engineer dissertations, and acts as manuscript reviewer for > 60 research journals and as project reviewer 
for NSF (USA), NERC (UK), Wellcome Trust (UK), Leverhulme Trust (UK), ANEP (Spain), National 
Geographic, Board of the Australian Museum, NRF (South Africa), Israel Science Foundation, etc. 
Dr Isabella Van de Velde (training management and outreach): Currently RBINS team leader in WP8 
‘Training and Public Awareness’ of the EU-funded EDIT project.  Within this work package, she is 
responsible for the elaboration and establishment of the ‘Distributed European School of Taxonomy’, 
organisation and management of training activities.  In this context she manages the DEST training 
website.  She is member of the EDIT Scientific Management Group and participates at Network Steering 
Committee meetings.  She was involved in the SYNTHESYS project management for BE-TAF. 
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4 Oxford e-Research Centre (UOXF.E9) 

Brief Description 
The Oxford e-Research Centre (OeRC) works with research units across the whole of Oxford University 
to enable the use and development of innovative computational and information technology in 
multidisciplinary collaborations.  With a core staff of researchers, developers and support staff the OeRC 
operates as a hub for e-Research activities, building a community around e-Research.  The Centre is 
strongly linked to the UK's national e-Science programme, while national and international collaborations 
will ensure that OeRC activities are aligned with e-infrastructure developments nationwide and abroad. 
Role / Commitment in ViBRANT 
Oxford e-Research Centre (OeRC) will lead and coordinate WP5.  Specifically OeRC will deliver the 
molecular identification services, tools and facilities for data analysis.  These will provide external 
services to the ViBRANT platform that will act on taxonomic data held within Scratchpad instances for 
data analysis.  OeRC’s strengths are in phylogenetic analysis, molecular identification (BLAST-like) 
services, and bioclimatic modelling.  These services, coupled will the other components of WP5 will 
integrate with the matrix data editor within the Scratchpads. 
Relevant experience 
Oxford e-Research Centre (OeRC) was established in 2006 to promote interdisciplinary scientific 
collaboration at the University of Oxford.  It hosts a range of research and development projects funded by 
RCUK, EU, JISC and industry programmes, works in partnership with over 20 departments within the 
University, and is engaged in a number of key national and international collaborations.  It provides 
supercomputing support and services, and is one of the core providers of the National Grid Service. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr Neil Caithness (Research Facilitator: OeRC) has two areas of significant specialization: (i) zoology 
and evolutionary biology, specifically research and teaching in the field of evolution, speciation, 
phylogenetics and biogeography; and, (ii) cross-discipline collaborative research project management, 
specifically in the areas of research computing.  Neil’s role at the Centre is to oversee and manage the 
portfolio of research projects and to develop and implement best practices in project management across 
all its research activities.  He is also a member of the Centre's Management Team.  A significant part of 
his role is to foster academic collaboration across the University through extensive outreach activities.  
Before coming to Oxford Neil was the project manager for a BBSRC funded GRID pilot project called 
BiodiversityWorld.  The project team built a workflow engine and a set of grid-enabled tools for 
biodiversity informatics.  Possible workflows included taxon name/synonym mapping via Species2000, 
specimen locality retrieval from GBIF and bioclimatic modelling using IPCC modelled data sets.  Neil 
also held a Chapman Fellowship at the American Museum of Natural History where he did research into 
the correspondence between computational methods in phylogenetics and biogeography. 
Professor Anne Trefethen (Director: OeRC) has been involved in scientific software development and 
support both in academia and industry.  At Thinking Machines Corporation Inc she was project manager 
for the Connection Machines Scientific Software Library (CMSSL), a mixed language library of parallel 
algorithms and supporting software infrastructure.  As Associate Director of the Cornell Theory Centre, an 
NSF Supercomputing Centre, she was in charge of the education, software, and application support for 
several hundred users.  At NAG Ltd she led the development of mathematical and statistical software 
products.  She has also been the PI on a number of research projects that have led to software used by 
other groups including MultiMATLAB, one of the first parallel versions of MATLAB, ShibGrid, a 
security infrastructure for grid computing, and OSKAR) a suite of simulation tools for beam forming.  She 
is involved in several international software activities including a subcommittee of the NSF 
cyberinfrastructure advisory committee on software infrastructure, and the exascale computing initiative.  
She has been a member of the OMII board since its inception. 
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5 Vrije Universiteit Amsterdam (VU) 

Brief Description 
The VUA is a broad-based academic institution with top ranking research departments.  It has over 2.500 
academic staff, and over 20.000 students, in 12 different faculties.  It hosts several interdisciplinary 
research institutes.  The research group of Organization Sciences, involved in VIBRANT, concentrates on 
subjects related to the performance, structure, and dynamics of organisations while building on disciplines 
like Sociology, Communication and Political Sciences.  The department has specific expertise on the 
interaction between social processes and the organisation and innovation in science.  The institute works 
closely with external partners on science dynamics subjects, e.g. the Rathenau Institute and the Network 
Institute in the Netherlands. 
Role / Commitment in ViBRANT 
The VUA will lead and carry out the user-studies on the relevant scientific communities and their 
scholarly communication practices (WP 3).  The VUA will provide expert input on users and uses of the 
VIBRANT products to the consortium members to feed into IT development, training and outreach 
activities. 
Relevant experience 
Prof van den Besselaar, responsible for the VUA tasks in VIBRANT, has an extensive experience in 
successfully starting and finishing EU-funded projects.  He was involved in more than 10 projects, among 
others projects designing and developing ICT based infrastructures for social science data sharing and 
projects on designing and developing ICT based services and infrastructures.  At the moment he is 
involved in the EC funded project Siampi. 
Profile (qualifications & experience) of individuals undertaking the work 
Daphne Duin (Liaison officer, sociological analyst) works since 2007 as Stakeholder Liaison officer for 
the European Distributed Institute of Taxonomy (EDIT), a FP6 funded initiative, she is based at the 
Muséum National Histoire Naturelle, in Paris.  In this job she has worked extensively with different user 
communities in natural history sciences.  For EDIT she is responsible for coordinating stakeholder 
meetings and conducting user studies e.g. a study among users of Scratchpad’s together with the NHM.  In 
this role she provides expert input on stakeholder and user communities to the different organisational 
levels in EDIT (Steering Committee, Scientific advisory Committee).  Daphne works with the Rathenau 
Institute on a study of the knowledge environment in the field of taxonomy.  She is trained in Science and 
Technology Studies (MSc.) and Communication Science (MSc.) at the Universiteit van Amsterdam. 
Prof.  Dr.  P.  A.A.  van den Besselaar (professor, research director, head of department) is professor of 
organization sciences at the VU University Amsterdam (VUA).  His current research interests are the 
dynamics of science, technology and innovation; research evaluation; the development and change of the 
science system; science and innovation policy; (ICT based) research infrastructures; and the relation 
between science and technology and social change.  Peter van den Besselaar is also research director and 
head of the science system assessment department at the Rathenau Institute, in The Hague.  Previously, he 
was professor of communication science (2004-2009), director of the Netherlands Social Science Data 
Archive (2002-2005), an associate professor of social informatics at the University of Amsterdam (1986-
2002).  In the latter position, he directed a research program on ICT based innovation.  Since the early 
1990s, he has been a partner in a many international research and technology development projects, 
funded by the European Commission through the various Framework Programs. 
Peter van den Besselaar is author and editor of several books and published about his research in some 100 
journal articles and book chapters.  He is in the editorial board of several scholarly journals.  He is 
member of the 'European RTD Evaluation Network'.  He obtained a first degree in Mechanical 
Engineering (propedeuse; Technische Universiteit Eindhoven), a BSc Mathematics (kandidaatsexamen, 
Universiteit Utrecht), a MA in Philosophy (cum laude) and a PhD from the Faculty of Psychology (both: 
Universiteit van Amsterdam). 
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6 Julius Kühn-Institute, Federal Research Centre for Cultivated Plants (JKI) 

Brief Description 
The Federal Research Centre for Cultivated Plants is both a federal authority and a research institute of the 
federal German government.  It is part of the Federal Ministry of Food, Agriculture and Consumer 
Protection (BMELV).  Its main task is to lay the scientific groundwork for the functions and policy 
decisions of the ministry and to provide policy advice.  It researches every aspect of cultivated plants: 
plants genetics, plant nutrition, soil science, plant pathology, entomology, and plant health.  The JKI has 
presently more than 1000 permanent staff, including 250 scientists working at 15 institutes.  The 
headquarters is Quedlinburg, with major locations in Brunswick and Berlin, as well as several other 
smaller sites in Germany. 
Role / Commitment in ViBRANT 
The JKI will provide its expertise in identification tools, interoperability of descriptive and identification 
data and biological-descriptive ontology management in WP4 and WP5. 
Relevant experience 
The JKI was involved in the German GLOPP and GBIF-D projects as well as in the European Key to 
Nature project.  In the latter it provided significant expertise in data interoperability of identification keys, 
development of new user-centric identification software, and was workpackage leader media metadata 
management.  The result from the latter have been injected into the joint GBIF-TDWG Multimedia 
Resource Task Group, and contributed strongly to the present development of a standard profile to express 
additional, biodiversity-relevant information in multimedia metadata. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr Gregor Hagedorn: Biologist with a long standing involvement in biodiversity informatics, Expertise 
in Botany, Mycology, Plant Pathology, and management of Culture Collections.  Development of 
information systems and database applications.  Since 1995 14 versions of the internationally widely used, 
DELTA-compatible open-source database application DiversityDescriptions (early versions as 
“DeltaAccess”) have been released.  Hagedorn was leader of the IT-part of the GLOPP project (2000-
2003), integrating of taxonomic, descriptive, literature and collection data and workpackage leader of 
GBIF-D-Mykologie, developing DiversityWorkbench components.  Since 1999 Hagedorn is Convener of 
the TDWG-Biological Descriptions and Identification Interest Group (BDI) as well as convener of the 
SDD task group that brought the xml-schema for "Structured Descriptive Data" (SDD) to standardization 
in 2005.  Presently Hagedorn is working as workpackage leader in WP4 (Addressing access, use and 
searchability of media items) and contributor to WP5 (Addressing, analysing and testing exchange and 
interoperability of identification data) and WP9 (Educational content reengineering) of the eContentPlus 
project “Key to Nature”. 
Stephan Opitz: (Software developer WP4).  Currently lead software developer for the Key to Nature 
jKey development, Opitz has excellent experience in modern, agile and user-centric software development 
in various programming languages (Java, Javascript, PHP, C#, etc.). 
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7 Museum für Naturkunde, Berlin (MfN) 

Brief Description 
Since 2009 the Museum für Naturkunde is constituted as an independent Foundation as a member of the 
Leibniz Association supported in equal shares by the State of Berlin and the German Federal Government, 
and devoted to basic research and education in all fields of natural history, with a focus on biodiversity, 
biological evolution, and earth sciences.  The institute which remains affiliated to the Humboldt 
University in Berlin has around 70 permanent scientific staff, the museum collections house more than 30 
mio scientific specimens, and its exhibitions (ca 6,600 square meters) are seen by more than 500,000 
visitors each year.  Facilities at MfN comprise several general and high-end laboratories (SEM, isotope 
analysis, 3D-CAD/visualization, etc), a large scientific library (> 175,000 titles, >1,000 journals), and a 
recently upgraded ITC-infrastructure.  Research projects undertaken by MfN staff in the field of 
biodiversity are often international or world-wide in scope, with collaborations extending to institutions 
and partners from practically all major regions of the globe, often targeting conservation-related issues. 
Role / Commitment in ViBRANT 
MfN will mostly contribute to WP8, where it will engage in mobilizing users from professional and non-
professional biodiversity inventorying and monitoring initiatives, building on efforts from the All Taxa 
Biodiversity Inventory + Monitoring (ATBI+M) approach in EDIT targeting conservation areas.  Using 
networks and user communities built around the ATBI+M pilot sites established by EDIT in selected 
protected areas, Scratchpad applications will be introduced also to other groups and stakeholders actively 
involved in ecological and conservation-oriented biodiversity monitoring schemes, with a focus on citizen 
science schemes.  For developing and improving Scratchpad applications tuned to these stakeholders, 
MfN will also provide field-based tools and technologies developed during the EDIT ABTI+M program.  
In addition, MfN will interact with WPs 1, 2, and 4 in order to ensure smooth organization and technical 
implementation of ecological and conservation-oriented needs with the overall project. 
Relevant experience 
Apart from many other international collaborative research activities and programmes, MfN has been 
participating and taking a leading role in several EU - projects both under FP6 and FP7, such as 
SYNTHESYS (I3), the European Distributed Institute of Taxonomy (EDIT), Biodiversity Heritage 
Library (BHL) - Europe, and 4D4Life.  The MfN contact person for the present work, Dr.  Christoph 
Häuser, is currently leading a Work Package in EDIT, and also supporting the coordination of the BHL-
Europe project at MfN.  Previously, he has also been participating in further FP5 and FP6 projects 
(European Network for Biodiversity Information - ENBI, and Species2000 Europe).  MfN has been 
partnering with and contributing significantly to national and international biodiversity informatics 
initiatives and digital information systems, such as the Global Biodiversity Information Facility (GBIF), 
and PalaeoBase. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr.  Christoph Häuser is leading the Office for Project Coordination and International Cooperation at the 
MfN Directorate, where he moved in February 2009.  With an academic background in evolutionary 
biology and systematic entomology, his current research interests focus on applications of information 
technology to taxonomy and biodiversity documentation and assessment.  He has been actively engaged 
for more than 10 years with biodiversity informatics initiatives, both at the scientific as well as at the 
organizational and science-policy level, e.  g., GBIF, the Catalogue of Life (CoL), the Global Butterfly 
Information System (GloBIS), and the standing call for establishing a Global Species Information System 
(GSIS). 
Dipl.-Biol.  Alexander Kroupa has graduated in zoology at University of Bayreuth, with a major in 
community ecology and systematics, focussing on aculeate Hymenoptera.  Following his university 
studies he was working for several companies and consultancies developing IT applications for various 
biodiversity monitoring and conservation programs.  At MfN, he is currently employed to test and 
improve field-based digital recording tools and techniques for biodiversity inventorying and monitoring 
programs. 
. 
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8 University of Amsterdam (UvA) 

Brief Description 
The University of Amsterdam is a contract partner in the Netherlands consortium of Taxonomic Facilities 
(NL-TAF) and a merger partner of the Netherlands Centre for Biodiversity (NCB) in establishing.  The 
Zoological Museum Amsterdam (ZMA) in the University of Amsterdam manages a zoological collection 
as a large-scale research facility.  The museum's curates more than 13 million animal specimens with 
special strengths in the South East Asian and South American/ Caribbean fauna, as well as in the marine 
fauna.  The museum's research expertise is strong in pattern analysis and in speciation processes.  The 
upcoming NCB will house the world's fifth largest specimen collection. 
At the UvA a high profile exists on Biodiversity Informatics as coordinator of the “European Network for 
Biodiversity Information” (ENBI), “Fauna Europaea” (FaEu), "LifeWatch", and "a Pan-European Species-
directories Infrastructure" (PESI) projects and as key-partner within a wide range of other projects, 
including the "Network of Excellence on Taxonomy” (EDIT), SYNTHESYS, ENHSIN, BioCASE and 
"Species2000 Europe" (EuroCAT).  The ZMA also hosts the Dutch GBIF node (NL-BIF). 
The Faculty of Science in the University of Amsterdam contributes to the e-bioscience with a strong 
Informatics department, with large high performance computing facilities and its management of one of 
the strongest Internet hubs of Europe.  The e-BioScience programme of the faculty aims at the integration 
of knowledge at various levels of biological organisation, ranging from molecules to entire ecosystems, 
and designs vehicles for “distributed large scale” science. 
Role / Commitment in ViBRANT 
The UvA will lead WP4 (Standardisation) and coordinate the internationalisation, including the use of the 
Scratchpad service layer within the CDM store for PESI application. 
Within WP8 (Ecological and conservation data mobilisation) the UvA will contribute on involving 
Citizens Scientists into the data mobilisation process. 
Relevant experience 
The UvA has an excellent record on coordinating Biodiversity Informatics projects, like ENBI, FaEu, 
LifeWatch, PESI, and plays a leading roles in other current projects and initiatives, like EDIT and GBIF.  
The UvA is contact partner of the ESF-RNP proposal “Citizens Monitoring Biodiversity” recommended 
for funding to ESF Member Organisations. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr Yde de Jong: (Leader WP4) head of the department Biodiversity Informatics of the Zoological 
Museum Amsterdam, coordinator of PESI and involved in EDIT as leader of the task force on integrating 
Europe's taxonomic information infrastructures.  Beside he is the executive manager of the Fauna 
Europaea project on establishing an authoritative name index of all European terrestrial animal species, 
and involved in the Species2000 Europe effort on building the so-called "Euro-Hub".  He's chair of the 
GBIF work area on the "Electronic Catalogue of Names of Known Organisms" (ECAT), member of the e-
Biosphere steering committee, council member of the “Society for the Management of European 
Biodiversity Data” (SMEBD), member of the ICZN ZooBank commission and participates in several 
TDWG, CODATA, and EoL task groups.  He has an academic background in systematics, evolutionary 
biology, biodiversity informatics, epistemology, and marine botany. 
Dr Sandrine Ulenberg: (WP8 'Citizens Scientists').  As an systematic entomologist Dr Sandrine 
Ulenberg worked closely with amateur entomologist from the early eighties till now.  From 1988 till 1994 
she was vice president of the Netherlands Entomological Society.  As vice president she initiated different 
projects to involve amateur entomologists in faunistic inventories for nature conservation.  From 1992 till 
2008 she was member of the Board of the Working Group Lepidoptera Faunistics.  As a result of the 
efforts of this group, a still growing database containing several millions of records with ecological and 
distributional information on Lepidoptera occurring in The Netherlands has been compiled.  Most of the 
information in the database came and still comes from amateurs.  Since 2004 Dr Ulenberg is director of 
the Zoological Museum Amsterdam.  Since the early fifties the ZMA stimulates amateurs to come and 
work in the collections.  For instance once in a month amateurs are invited to work on Saturday in the 
Entomology collections, and similarly once in a month on a Thursday evening in the Malacology 
department of the museum. 
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9 The Open University (OU) 

Brief Description 
The Open University is a world leader in distance education.  Currently, it has around 150,000 
undergraduate and more than 30,000 postgraduate students.  It has educated more than 2 million people 
since its launch in 1969.  It enjoys an international reputation for the quality of its research in many fields.  
In the OU's institution-wide Research School there is very considerable academic, managerial and 
administrative experience and expertise in leading significant projects on a national and international 
scale. 
Within the OU, the Centre for Research in Computing (CRC) brings together researchers from many 
branches of computing and wider.  The CRC includes the Knowledge Media Institute (KMi), the Institute 
for Educational Technology (IET) and academic staff from the Faculty of Mathematics, Computing and 
Technology.  CRC researchers participate in, and often lead, substantive externally funded research 
projects, nationally and internationally.  Specific expertise of relevance resides in a number of research 
groups, including the Multimedia Information Retrieval, Natural Language Processing, and the Semantic 
Web and Knowledge Services research groups within the CRC. 
Role / Commitment in ViBRANT 
The OU will lead WP7 (biodiversity literature access and data mining). 
Relevant experience 
The OU is currently the coordinator of six FP7 project and has been or is engaged in approximately thirty 
FP7 projects overall.  Prior to that there was engagement in approximately twenty five FP6 projects. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr David Morse: (Leader WP7) David Morse is a Senior Lecturer in the Computing Department at the 
Open University (which he joined in 1999) and an Honorary Scientific Research Associate in the Zoology 
Department at The Natural History Museum (NHM), UK.  Working with Nozomi "James" Ytow and 
Dave Roberts at the NHM, he established the influential Nomencurator project.  He has managed two UK-
funded JISC projects: Automatic Biodiversity Literature Enhancement (ABLE) and Mobile Computing in 
a Fieldwork Environment.  The ABLE project is developing concept extraction methods from scanned 
literature targeting the biodiversity domain. 
Dr Alistair Willis: (Contributor to WP7) Alistair Willis has been a lecturer in the Open University's 
Computing Department since 2003.  His main interests are in Natural Language Processing, in particular 
efficient ways to represent semantic ambiguity and speaker perception of ambiguous text.  He is currently 
applying these techniques to improving the robustness of automatic (free text) student assessment.  He 
holds a BA in Natural Science and Philosophy from the University of Cambridge, an MSc in Knowledge 
Based Systems (Natural Language Processing) from the University of Edinburgh and a DPhil in 
Computational Linguistics from the University of York (2000).  Prior to joining the Open University, he 
was employed as a research scientist at Philips Research Laboratories, Redhill (2000-2003), where he 
worked on context aware wearable computing and automated software testing. 
Dr Anton Dil: (Contributor to WP7) Anton Dil has been a lecturer in the Open University's Computing 
Department since 2001.  His main interests are image processing, Markov modelling, computer literacy 
and statistical approaches to language recognition.  He holds a B.Sc.  In Mathematics from the University 
of Maryland (1987) and an MSc.  in Applied Computer Science from the University of Maryland (1990).  
His PhD thesis was on Markov modelling of HVAC systems at Loughborough University (1993).  He also 
has worked with the mobile robotics group at the University of Edinburgh on robot learning (1994) and 
lectured at Coventry University, where he was a member of the Control Theory and Applications group 
researching image processing techniques for organ recognition in collaboration with the Walsgrave 
Hospital. 
David King: (Lead software developer WP7).  David King is a Research Associate in the Computing 
Department at the Open University.  Before returning to academe, he had a twenty year career in the 
Computing industry, which included the use of Agile methods.  For much of that time, David worked as a 
Document Management consultant.  He has extensive experience in the design, development and testing 
of all aspects of document systems, and of their integration into associated Workflow and Groupware 
applications.  David has worked on the Automatic Biodiversity Literature Enhancement (ABLE) project.   
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10 Karlsruher Institut für Technologie (KIT) 

Brief Description 
Karlsruhe Institute of Technology (KIT) is a higher education and research organisation with about 8000 
employees, 18,500 students, and a total annual budget of about 700 million Euros.  KIT was established 
on 01/10/2009 as merger of Universität Karlsruhe (founded in 1825), one of Germany’s leading research 
universities, and Forschungszentrum Karlsruhe (founded in 1956), one of the largest research centres in 
the Helmholtz Association.  Higher education, research, and innovation are the three pillars of KIT’s 
activities.  In establishing innovative research structures, KIT is pursuing joint strategies and visions.  KIT 
is devoted to top research and excellent academic education as well as to being a prominent location of 
academic life, life-long learning, comprehensive advanced training, exchange of know-how, and 
sustainable innovation culture.  KIT’s research profile is characterised by a strong focus on energy 
technology, nanotechnology and materials research, elementary particle and astroparticle physics as well 
as climate and environmental research.  It has significant competencies in the fields of information and 
communication technologies, mobility systems, optics and photonics, and the inter-relations of humans 
and technology.  KIT builds on the extensive experience its predecessors have gained in EC-funded 
research from more than 1000 projects up to now.  The Faculty of Informatics was founded in 1972 as the 
first faculty of its kind in Germany.  With its presently 2500 students, 25 professors and 220 scientific 
staff it has grown into one of the largest informatics faculties in Germany since then. 
 
Role / Commitment in ViBRANT 
KIT will also participate in developing data mining and document markup techniques that will facilitate 
the identification of text blocks and other structural elements in articles, and the extraction of 
bibliographic, type, and location data from individual text blocks. 
 
Relevant experience 
Since 2004, the database group has been a collaborator in Plazi, a non-for-profit initiative that digitises 
biodiversity legacy literature and enhances the documents with semantic XML markup.  KIT is the main 
source of software development in Plazi.  The software comprises tools for NLP-supported document 
markup, servers that host the marked-up documents, and interfaces that make the data available over the 
web.  Plazi collaborates with and provides data to several other bioinformatics projects, among them GBIF 
and EOL. 
 
Profile (qualifications & experience) of individuals undertaking the work 
Dr.  Klemens Böhm: Full Professor (area: databases and information systems) in the Department of 
Computer Science at Universität Karlsruhe (TH).  Before joining the Universität Karlsruhe (TH) in 2004, 
he has been a professor at Magdeburg University.  Prior to that, he has been affiliated with ETH Zurich 
and GMD Darmstadt.  Klemens Böhm received his PhD in 1997 from TH Darmstadt. 
Guido Sautter: is a research assistant at the research group of databases and information systems in the 
Department of Computer Science at Universität Karlsruhe (TH).  She joined Universität Karlsruhe (TH) in 
2004, after receiving his M.Sc.  (Diplom) from Universität Karlsruhe (TH).  Since then, he has been the 
person to work with Plazi. 
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11 Vizzuality (Vizz) 

Brief Description 
Vizzuality is a company dedicated to development of analysis and visualization tools for biodiversity and 
conservation.  The company has worked with multiple organizations, like the Global Biodiversity 
Information Facility, UNEP-World Conservation Monitoring Centre and Encyclopedia of Life, helping 
them to visualise and mix their datasets with other sources of data.  The employees of Vizzuality 
participate in international organizations, like the Biodiversity Standards (TDWG), working on the 
definition of standards and procedures to share biodiversity data.  Vizzuality is also active in defining the 
future of the Geoweb participating in multiple conferences in geospatial data sharing.  Finally Vizzuality 
is also known for the innovative articles his employees write about cloud computing, data visualization 
and geospatial tools. 
Role / Commitment in ViBRANT 
Vizzuality will contribute to WP5 and WP8 developing tools for data visualization and analysis.  
Additionally it will work together with other partners developing innovative user interfaces for the 
creation and display of identification keys. 
Relevant experience 
Vizzuality has developed before different tools for data analysis and visualization for biodiversity and 
conservation for international organizations like GBIF and UNEP-WCMC.  It is member of Biodiversity 
Information Standards and has developed tools for multiple of its standards.  It has worked with 
Encyclopedia of Life on their map visualization for species distribution.  Vizzuality has developed 
together with UNEP-WCMC the current World Database on Marine Protected Areas visualization tool. 
Profile (qualifications & experience) of individuals undertaking the work 
Javier de la Torre: (Vizzuality founder).  With an education in Agriculture Engineering, Javier has been 
working in the field of Biodiversity Informatics for over 8 years.  He gained strong experience in the 
social and technical aspects of data sharing while setting up the European Biological Collections Access 
Services (biocase.org).  Javier is the coauthor of several standards created with the Biodiversity 
Information Standards, and in particular has closely worked within the Geospatial Interest Group.  Javier 
founded Vizzuality, a company dedicated to the visualisation, analysis and cloud based services for 
biodiversity spatial data.  His role remains the lead developer on Rich Internet Applications, Cloud 
Computing and GIS systems for biodiversity. 
Sergio Alvarez: (Vizzuality founder).  With an education in Informatics Engineer, Sergio has spent years 
bridging the designer-developer divide.  Sergio worked across several design disciplines but he specializes 
in Interaction Design and Visual Design.  He worked for many different clients as Visual and Interaction 
designer, like Deloitte, Banco Santander, GBIF, UNEP-WCMC among other. 
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12 PENSOFT Publisher (PENSOFT) 

Brief Description 
Pensoft is independent, privately owned company, specializing in the field of academic and professional 
book and journal publishing.  Starting in 1994, Pensoft has become one of the leading natural history 
publishers in Eastern Europe with more than 500 titles published so far.  Pensoft has experience also in 
designing and producing software.  The first one, named BIODIV – a Program for Calculating 
Biodiversity Parameters, Niche Overlap and Cluster Analysis, was published in 1991 and widely 
distributed by Exeter Software N.Y.  In 2008, PENSOFT launched its first open-access journals named 
ZooKeys and BIORISK, ZooKeys became a true leader in innovative publishing in systematic zoology, 
applying various semantic enhancements, such as data publication, supply of XML marked up species 
descriptions to Encyclopedia of Life (EOL), mandatory ZooBank registration, simultaneous publishing of 
occurrence datasets through the Global Biodiversity Information Facilities (GBIF) and others. 
Role / Commitment in ViBRANT 
Pensoft will analyse the existing standards and XML mark up schemas in taxonomy (TaxonX, TaXMLit, 
NLM TaxPub and others) to achieve automatic submission, review and publication of species descriptions 
and taxonomic acts between the Scratchpads and scholarly publishers.  Pensoft will also develop and 
implement tools for an XML-based workflow, from the manuscript submission through peer-review and 
editing to publication and automated dissemination to indexing services and aggregators.  The new tools 
will be modelled and implemented in ZooKeys, and the newly established journal PhytoKeys. 
Relevant experience 
Since 2003, Pensoft has been publishing for or participating in several EU FP5, FP6 and FP7 projects, i.e., 
ALARM, BIOFORUM, MACMAN, MACIS, COCONUT, EURO-LIMPAKS, SCALES, MOTIVE, and 
STEP.  The flagship open-access journal of Pensoft, ZooKeys, has implemented several publishing 
innovations in taxonomy.  ZooKeys was appointed an official partner of EOL and GBIF. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr.  Lyubomir Penev: Lyubomir holds a Ph.D.  and habilitated in Ecology at the Russian Academy of 
Sciences, Moscow.  Now he is Associate Professor of Ecology at the Bulgarian Academy of Sciences, 
Sofia.  His main interests have been the methods of biodiversity study, development of software for 
biodiversity research and environmental assessment, biogeography, landscape and urban ecology and 
entomology.  Author of one of the first specialised software for biodiversity research, BIODIV (1991) and 
one of the first computerized bibliographies, CARLIT & CARRUS (1993).  He has published more than 
40 papers.  Dr Penev combines his scientific interests with business experience through establishment and 
successful development of his company Pensoft Publishers.  Since 2002, he has been involved either as a 
biodiversity expert or expert in dissemination of scientific knowledge in several FP5, FP6 and FP7 
projects (BIOFORUM, ALARM, MACIS, COCONUT, MACMAN, SCALES, MOTIVE, STEP). 
Dr.  Pavel Stoev: An Associate Professor at the National Museum of Natural History, Bulgaria.  Having a 
PhD in zoology, his main scientific work is directed to the study of taxonomy and ecology of millipedes 
and centipedes, but published marginally also on other animal groups such as spiders, flies, amphibians, 
reptiles, and mammals.  He has published more than 50 papers and 1 monograph.  He has been a project 
leader of several conservational and scientific projects such as the Enhancement of the Balkan Bear 
Conservation Network project (1996-1997), First investigation of the "milieu souterrain superficiel" 
(MSS) in Bulgaria (2005-2009), and currently participates in the EC 7FP projects PESI, MOTIVE, and 
SCALES.  Managing Editor of the new edition of the Red Data Book of Bulgaria (Animals) and of the 
International Journal of Myriapodology. 
Teodor Georgiev: Graduated Biology at the University of Sofia in 2006.  He has more than 12-years 
experience in designing and desktop publishing of nearly 500 books.  He is highly experienced in several 
software packages, such as Adobe InDesign, Photoshop, Illustrator, MS Office, and others, as well as in 
online journal publishing and dissemination. 
Ivailo Stoyanov: Graduated Biology at the University of Sofia in 1996.  He published more than 15 
papers in invertebrate ecology.  Ivailo Stoyanov participated in the first ever semi-automated workflow of 
newly-described taxa from ZooKeys to EOL through XML mark up.  He has a large experience in web 
design, XML mark up and editorial online management systems. 
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13 Université Pierre et Marie Curie-Paris 6 (UPMC) 

Brief Description 
UPMC is the first French Scientific and Medical University with its 160 laboratories, its 3500 doctoral 
students and its high-level master programmes.  UPMC is firmly committed to a transdisciplinary 
approach to issues in the domain of ecology, the environment and the earth sciences.  The Department of 
Earth, Environment and Biodiversity covers all issues relating to climate, global change, the functioning 
of the planet, biodiversity and the functioning of ecosystems, and aims to contribute knowledge of use in 
the management of the environment and natural resources.  The Mixed Research Unit (UMR) 7207, 
Research Centre on Palaeobiodiversity and Palaeoenvironments (CR2P) aims at elucidating the 
phylogenetic patterns and evolutionary history of the living beings, through the fossil record and the 
environments of the past.  It is supported by the Museum National d'Histoire Naturelle (MNHN, primary 
affiliation), the CNRS and the Pierre-et-Marie Curie University (UPMC).  It includes a laboratory working 
in biodiversity informatics.  This laboratory (LIS) has especially a deep involvement on databasing, 
knowledge representation, and taxonomic identification (free access keys, fixed dichotomous keys, 
automatic diagnoses etc.) with the development and the support of Xper2. 
Role / Commitment in ViBRANT 
LIS will contribute to WP5 (Integration of computational tools and services) and develop the services for 
morphological data and knowledge.  The management system for descriptive data and identification 
(Xper2) will be used and extended to implement the webservices. 
LIS will participate too to the discussion and collaborate with WP4 (Standardisation, ontology).  As task 
leader on morphological data in EDIT, LIS has also a large view on comparable systems and a significant 
experience on existing standards with the implementation of SDD-CDM exchange tool and multiple 
import-export formats development and it will ensure the compatibility of ViBRANT services with these 
standards. 
Relevant experience 
LIS has a good experience in EU projects (participation in BioCISE, BioCASE, EDIT, Species2000) with 
strong collaboration with the Museum National d’Histoire Naturelle (MNHN).  Régine Vignes Lebbe has 
also the role of scientific coordinator of the French GBIF node. 
The institution UPMC maintains close relationships with a large number of foreign universities.  It is a 
leading participant in prestigious European and international networks such as UNICA (Network of 
Universities from the Capitals of Europe), LERU (League of European Research Universities), EUA 
(European University Association) and AUF (Francophone University Agency) and it also works through 
Alliance Paris Universitas to respond to the new, global challenges in the development of education and 
research.  In addition, it takes a very active part in European collaboration programmes such as Socrates 
and PCRD (Research and Development Framework Programme). 
Profile (qualifications & experience) of individuals undertaking the work 
Pr Régine Vignes Lebbe: Professor of the University Pierre et Marie Curie.  PhD in medicine and bio-
informatics.  Research domain in Biodiversity informatics: databasing, knowledge representation, 
classification methods, biological identification with computer, analysis of descriptive data.  Scientific 
coordinator of French GBIF node.  Coordination of the master "Systématique Evolution et Paléontologie" 
(UPMC-MNHN), and for the specific cursus "Biodiversity informatics".  Participation to EU projects: 
MLT (Machine Learning Toolbox) with INRIA; BioCise (Biological Collection Information Service in 
Europe); leader for two WP (indexing and user interface) in BioCASE (Biological Collection Access 
Service for Europe); Species 2000 Europa (for the integration of Phlebotomine sandflies database); EDIT 
(European Distributed Institute of Taxonomy) with the charge of “Descriptive tools”. 
Experience in collaboration with private industry (private contract with bioMérieux SA for development 
of methods and software dedicated to identification for bacteria, 1989-1995). 
She lead two French projects supported by CNRS on identification (2003-2004; 2004-2005). 
Florian Causse: New engineer in UPMC.  Courses in computer science with master bio-informatics.  
Specialty: Software development in Java/J2ee technology and php.  He is in charge the development of the 
Xper2 software (management system of knowledge base).  He also takes under his responsibility the 
administration system and the updating of the laboratory website. 
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14 Global Biodiversity Information Facility (GBIF) 

Brief Description 
The Global Biodiversity Information Facility (GBIF) is an international organisation that focuses on 
making scientific data on biodiversity available via the Internet using web services.  The data include 
more than 190 million biodiversity observation records from many hundreds of institutions around the 
world; GBIF's information architecture makes these data accessible and searchable through a single portal.  
Data available through the GBIF portal are primarily distribution data on plants, animals, fungi, and 
microbes for the world, and scientific names data.  GBIF’s mission is to facilitate free and open access to 
biodiversity data worldwide to underpin sustainable development.  Priorities, with an emphasis on 
promoting participation and working through partners, include mobilising biodiversity data, developing 
protocols and standards to ensure scientific integrity and interoperability, building an informatics 
architecture to allow the interlinking of diverse data types from disparate sources, promoting capacity 
building and catalysing development of analytical tools for improved decision-making. 
of Life (CBOL), the Encyclopedia of Life (EOL), and GEOSS.   
Role / Commitment in ViBRANT 
GBIF will work in WP4 to facilitate integration and harmonisation of distributed data-sets through the 
development of standardisation services that form part of the GBIF vocabularies site.  GBIF are also a 
central component of WP8 to enhance the data contributions made through GBIF's network of National 
Nodes. 
Relevant experience 
GBIF forms informatics linkages among digital data resources from across the spectrum of biological 
organisation - from genes to ecosystems, and connects these to issues important to science, society and 
sustainability by using georeferencing and GIS tools.  It works in partnership with other international 
organisations such as the Catalogue of Life partnership, Taxonomic Database Working Group (the 
international biodiversity information standards organisation), the Consortium for the Barcode of Life.  
GBIF provides three core services and products: 
1.  An information infrastructure – an Internet-based index of a globally distributed network of 
interoperable databases that contain primary biodiversity data – information on museum specimens, field 
observations of plants and animals in nature, and results from experiments – so that data holders across the 
world can access and share them 
2.  Community-developed tools, standards and protocols – the tools data providers need to format and 
share their data 
3.  Capacity-building – the training, access to international experts and mentoring programs that national 
and regional institutions need to become part of a decentralised network of biodiversity information 
facilities. 
 
Profile (qualifications & experience) of individuals undertaking the work 
David Remsen: Senior GBIF Programme Officer.  Remsen works to develop a complete catalogue of all 
names ever used to refer to all species of plants, animals, fungi, - extant and extinct - including scientific 
names and common names.  These names provide the link to all available information regarding species.  
His specialties include biodiversity Informatics implementations, grants management, and informatics 
training.  Prior to GBIF Remsen's qualifications and experience includes project manager/developer for 
the uBio Project.  This was founded in the library community at the Marine Biological Laboratory, Woods 
Hole, USA to capture all used species names from the all published literature.  Remsen was also manager 
of bioinformatics at the Marine Biological Laboratory, Woods Hole.  This work involved in many aspects 
of IT including systems administration, scientific and administrative programming and database 
development. 
 



FP7-261532 ViBRANT   Combination of CP & CSA  

Page 76 of 100 

 

15 Freie Universität Berlin (BGBM) 

Brief Description 
The BGBM provides a unique combination of international collaborative efforts and scientific production 
in both systematic research and biodiversity informatics.  The BGBM is one of the leading natural history 
research institutions in Europe, with extensive scientific collections of herbarium specimens, the world 
second-largest living plant collection in the Botanical Garden, and the most important botanical library in 
the German-speaking area.  The BGBM also spearheaded the role of Natural History institutions in the 
development and exploration of data collections, and decisively contributed to the new field of 
biodiversity informatics. 
Role / Commitment in ViBRANT 
The BGBM will provide technical support for the successful delivery of WP2.  For WP4 it will contribute 
interoperability of the EDIT Platform for Cybertaxonomy and its Common Data Model (including the 
PESI-CDM databases) with the VIBRANT infrastructure. 
Relevant experience 
The BGBM recognized early the role of natural history museums in the domain of electronic information 
and specialised in the development and implementation of protocols, standards, and software for the net-
working of distributed and heterogeneous biodiversity information.  The main foci in biodiversity inform-
atics are on taxonomic workflows and taxonomic data processing and on the digitization, networking, and 
interoperability of collection data.  Today, the BGBM’s Department of Biodiversity Informatics counts 
with twenty staff members (information scientists, botanists, zoologists, engineers, mathematicians, and 
technicians) from five countries and an extensive in-house IT infrastructure. 
The BGBM is currently coordinating the WP “Construction Plan Strategy” in the ESFRI Life Watch 
preparatory phase project (in close collaboration with the University of Cardiff and the Fraunhofer 
Institute for Applied Information Systems), the major WP on the Internet Platform for Cybertaxonomy in 
the NoE EDIT (European Distributed Institute of Taxonomy), the „Integration of Information e-
Infrastructures“ workpackage in PESI (Pan-European Species-directories Infrastructure), and Networking 
Activity 3 (Consolidating the Information Network of European Natural History Collections) in the 
SYNTHESYS II Network.  It is participating in BHL-Europe as well as having roles in several non-EU 
projects.  Prominent products of past projects in EU FPs 3-6 with BGBM participation or coordination 
include the Biological Collections Access Service for Europe (BioCASE); the Euro-Mediterranean Plant 
Checklist (Euro+Med); comprehensive information models for taxon and collection data; and the 
European Mirror of the Global Biodiversity Information Facility (GBIF). 
Profile (qualifications & experience) of individuals undertaking the work 
Prof.  Dr.  Walter Berendsohn is the Director of the BGBM Department of Biodiversity Informatics and 
Laboratories.  Diploma in Biology and a PhD in Botany (Vegetation Science), expert in data processing 
for taxonomy and research collections.  Member of several international boards, currently chairing the 
coordinators group of German GBIF nodes and the GBIF Task group on the Digitisation of Natural 
History Collections.  Co-ordinator of or in several EU projects in FP 3 (CDEFD), FP 4 (BioCISE, WP in 
Euro+Med), FP 5 (BioCASE), FP6 (WP5 in EDIT, NA-D in SYNTHESYS), and FP 7 (WP 5 in PESI and 
Life Watch, NA-3 in SYNTHESYS II).  Berendsohn has also acted as coordinator for federal programmes 
in biodiversity informatics research in Germany, is a member of the German delegation to the GBIF 
Governing Board and is a past chair of the TDWG Biodiversity Information Standards organisation and 
the GBIF Science Subcommittee for the Digitisation of Collections. 
Anton Güntsch (MSc Computer Science) worked for ZLV-Berlin in the area of GIS and database design.  
Since 1999, he has worked in the Department of Biodiversity Informatics and Laboratories of the Botanic 
Garden and Botanical Museum in Berlin; in 2003, he became head of the Biodiversity Informatics and 
Documentation section.  He was responsible for the implementation of the BioCISE collection catalogue 
and the European Natural History Specimen Information Network Pilot system, an XML-based World 
Wide Web access system for distributed heterogeneous collection databases.  Present project and 
committee memberships include: GBIF Germany IT commission (chair), Euro+Med computer working 
group, GBIF Science Subcommittee for Digitisation of Natural History Collection Data (DIGIT), and 
EDIT Information Science and Technology Commission. 
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16 Université de la Reunion (UdlR) 

Brief Description 
University of La Réunion is located in the South West Indian Ocean in a French Overseas Department.  
With Madagascar, Comoros, Mauritius, Reunion Island is one of the official “hot spots” in terms of world 
biodiversity.  La Réunion is also an ultra peripheral region of Europe in the context of insular tropical 
environment.  It is the only European region of the south hemisphere where a lot of biodiversity data can 
be observed, then collected (Mascarene collection of corals and herbarium), and compiled at University by 
producing expert knowledge (monographs of T.  Cadet and G.  Faure).  With climate change, biodiversity 
loss is considered by regional scientists, social and economical actors as one of the greatest challenge for 
public education, because one protect only what one knows.  The objective is to reinforce awareness about 
this unique natural heritage of tropical regions.  Indeed, the world is an island, and La Réunion could be 
viewed as an experimental laboratory for helping people to manage their common property.  University of 
La Réunion thus decided to impulse the initiative of enhancing data and knowledge with ICT through the 
creation of knowledge bases and information systems. 
Role / Commitment in ViBRANT 
A team of computer scientists was recruited in the frame of LIM-IREMIA laboratory of UdlR in the 90’s 
to manage expert knowledge and design a Biodiversity Information System for Insular Tropical 
Environment.  This infrastructure is composed of knowledge bases for making identification of specimens 
and databases for accessing information about taxonomy, biogeography, ecology, photography, 
terminology, of their species names.  The researchers of ETIC program are biologists, geographers and 
computer scientists that work together within projects.  Biodiversity Informatics, which is the central 
theme of ViBRANT will profit from the experience of these transversal profiles (biologists + 
informaticians = biomaticians in the same sense as geomaticians).  More specifically, we are involved in 
the realization of knowledge bases on corals starting from specimens descriptions (Xper2 starts from 
species descriptions).  Moreover, in the context of Web 2.0, moving from BI Systems to BI Services is the 
new challenge of Biodiversity Informatics for interoperability of services rather than integration within a 
global system.  The UdlR will contribute to interaction and services WP5 by bringing its computer science 
experience on knowledge bases and information services, and through its applications on coral reefs and 
tropical forest.  It will also participate to the discussion and collaborate with WP4 on standardisation. 
Relevant experience 
The originality of our research is user-centred, i.e. we make tools that users (experts and amateurs) want to 
use.  We consider that the interface is the application.  So, we apply activity theory to co-design real 
instruments with users.  By using Rapid Application Development software, we involve them at the 
earliest phases of the project.  This representation makes human computer interaction easier in the 
knowledge management process of alpha taxonomy.  Moreover, the originality of our method for 
designing knowledge bases is that we start from collection data in the fields and in museums, i.e. 
organisms or specimens, rather than taxa.  Our dedicated platform helps Systematicians to model their 
domain with natural descriptive logics, then let them describe cases based on the resulting ontology that 
cover the intra-specific variability of species.  This acquisition phase is one of the originality of IKBS 
(Iterative Knowledge Base System) that separates observed data from observable ontology (descriptive 
model or background knowledge). We have thus an experience in ontology building and knowledge 
management that can bring ViBRANT with useful ideas for going further in Web services and Semantic 
Web from a computer science viewpoint. 
Profile (qualifications & experience) of individuals undertaking the work 
Dr.  Noel Conruyt: Assistant Professor at the LIM-IREMIA Mathematics and Computer Science 
laboratory, Sciences and Technologies Faculty of Reunion University, Saint-Denis of La Réunion.  He is 
an engineer in agronomy.  Thanks to his experience in the fields on Expert Systems in agriculture (plant 
pathology), he then obtained his Ph.D.  in Computer Science at INRIA.  He is specialized in Machine 
Learning and Symbolic-Numeric Data Analysis applied to the Knowledge Management of specialists in 
Biology.  His research interests lie in Knowledge Engineering and Human Computer Interaction with an 
emphasis on co-design and social aspects of computing. 
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17 Università degli Studi di Trieste (UNITS) 

Brief Description 
The Department of Life Sciences, instituted in 2008 from the merging of 4 biological departments, is the 
largest of the University of Trieste (UNITS).  The field of research is notably complex and extensive, from 
genetic engineering to numerical analysis of complex ecosystems, from the study of population dynamics 
and genetics to studies in cellular and molecular biology, physiology and ultrastructure.   
Role / Commitment in ViBRANT 
The main role of UNITS in ViBRANT is building and expanding the networking from the present 
European KeyToNature, eContentplus Programme towards the ViBRANT network.  KeyToNature 
includes 14 partners from 11 European countries and started September 3rd, 2007 with a duration of 3 
years.  It develops innovative tools for the identification of organisms in formal and informal education 
and eLearning, from primary schools to universities.  KeyToNature has set up a dense network of 
Associate Members in 14 European countries, incl.  Museums, Universities and other research centres, 
Parks, etc. This basis will be used to promote ViBRANT as a general platform in conjunction to the 
complementary, education-oriented activities of KeyToNature has developed.  The data publication 
mechanisms leading to reviewed publications and the connections into the global biodiversity networks of 
ViBRANT are perfectly complementary to the eLearning tools development that exists in Key to Nature. 
Relevant experience 
The department is very active in the field of Biodiversity Informatics with several research groups who are 
managing important databases of taxonomical, geographical, and molecular data concerning the Italian 
flora and fauna.  UNITS is the co-ordinator and one of main data-providers of the European project 
KeyToNature, being able to automatically generate different types of innovative and interactive 
identification tools thanks to program FRIDA, patented by the University of Trieste.  Several of these 
tools were specifically designed for single schools, parks, natural reserves and municipalities, and are 
actively being tested nationwide and across Europe. 
Profile (qualifications & experience) of individuals undertaking the work 
Prof.  Pier Luigi Nimis: A Natural Scientist specialising in numerical ecology at the Univ.  of Western 
Ontario (Prof.  L.  Orloci), and in lichenology at the Univ.  of Graz (Prof.  J.  Poelt).  Ordinary Professor 
of Botany (since 1986).  Dean of the School of Biology (1991 to 1997), Director of the Department of 
Biology (since 1997).  Coordinator of the PhD course in Environmental Biology (since 2009).  Prof 
Nimis’s scientific activity is centred on three main fields: 1) Ecology – Bioindication and radioecology.  
2) Quantitative phytogeography and Biodiversity Informatics.  3) Lichenology He was President the 
Italian Lichen Society (1987-1993) and Secretary the Lichen Commission of OPTIMA (since 1993).  
Member of the Executive Council of the Intern.  Association for Lichenology (IAL) (since 1992) and of 
the Intern.  Mycological Association (since 1998).  President of the International Association of 
Lichenology (since 2000).  Member of the Intern.  Committee for Botanical Nomenclature (since 1999).  
O.P.T.I.M.A.  medal (1995) for the best study on the Mediterranean flora published in 1993.  International 
Prize for Life Sciences of the Academy of Science of Turin (2009). 
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B 2.3 Consortium as a whole  

The ViBRANT project brings together a unique combination of European expertise from a 
variety of allied disciplines of direct relevant to the project.  Our framework is constructed to 
capture the lifecycle of biodiversity data, to support the whole research cycle—from data 
collection and data curation to data analysis, data visualization and publication.  Each of the 
partners brings a particular skill to the consortium in order to achieve this goal.  Crucially 
each partner has also been selected because of their experience and track record within their 
particular discipline.  Not only do these partners have the technical capacity and experience to 
deliver a services that is used by large sectors of the biodiversity science research community, 
but they also bring experience of participating and managing large European projects.  These 
skills are distributed amongst SME’s, research labs, museums and universities. 

Within the ViBRANT consortium, partners nicely and competently provide complementary 
skills and competences, which adequately cover the project objectives.  These range from the 
generation of ideas, to analysis of requirements, to specification and design, implementation, 
down to system validation, demonstration and exploitation.  Because the major components of 
the ViBRANT consortium are already constructed and in operation, the consortiums focus of 
its expertise lies in integration and delivery.  ViBRANT is not having to deliver a new 
product from the ground up, and consequently we can focus on service delivery, rather that 
spend expended amounts of time collecting user requirements and designing new systems.  
Nevertheless, we recognise that this requires a strong and reciprocal relationship of trust with 
our userbase.  To this end we have placed significant emphasis and on training, support, bug 
capture, feature requests, and social science studies to understand barriers to adoption faced 
by our user community.  The successful achievement of the ViBRANT consortium required 
the convergence of several types of competences: 

The capacity to integrate large software systems 
This attribute is spread across the consortium, with centres of excellence at the NHM, JKI, 
BGMB, Vizz, OU, KIT, GBIF and UOXF.E.  These organization have longstanding 
experience of delivering software as a service to their respective user communities, and in 
many cases are institutional members of TDWG, the standards body dedicated to integrating 
biodiversity data. 

The capacity to have a prospective vision of the most likely scenarios for the evolution of the 
ViBRANT framework 
This competence is mainly brought about by the presence of three major players in the 
development of the biodiversity informatics landscape.  Namely GBIF and the Common Data 
Model group at BGMB, coupled with the Scratchpad project at the NHM.  GBIF and BGMB 
have longstanding credibility in this sector and have played a central role in defining the field 
over the past decade.  The Scratchpad project at the NHM is a relative newcomer but though 
its large userbase (more that 1,500 users across the biodiversity research sector) provides real 
world experience to ensure the practicability of the provides solutions. 

The capacity to manage large scale digital repositories 
This competence is brought about through the presence of strong research teams from 
laboratories and universities across the EU, many of whom are top research institutions in 
their respective countries, coupled with the Scratchpad group at the NHM (managing 
repositories of more than 120 virtual research communities), GBIF (managing more than 190 
million community contributed observational records) and BGMB who manage the several 
large scale biodiversity databases including Fauna Europea and Euro+Med. 
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The capacity to deliver standardization through consensus 
By necessity all members of the biodiversity informatics community including the ViBRANT 
consortium participants have to be able to work and deliver information standards through 
consensus.  However, within ViBRANT this effort will be spearheaded through PESI who are 
leading the standardisation workpackage.  The PESI initiative supports a network of 700 
contributing scientists that collectively make up much of the European user community for 
ViBRANT. 

The capacity to build a reciprocal relationship with out user community that feeds back 
development and design requests into ViBRANT products 
This is a central component of our training and support effort.  Each of the consortium 
members that are already delivering a service will by definition have experience in this area.  
However, the RBINS and UVA will integrate this effort within ViBRANT to provide a 
central point of contact for ViBRANT’s userbase. 

The project plan ensures that these competencies are brought together in a synergistic manner 
so that they will converge into the common objectives of the ViBRANT consortium.  The 
consortium is well balanced in terms of geographic spread (17 partners from 9 counties), 
partner profiles (universities, museums, R&D centres, and industrial partners) and the 
participation of SME’s and new member states.  The ViBRANT consortium includes software 
developers, IT infrastructure specialists, operators of digital repositories, research scientists, 
sociologists and experts in training.  Their complementary strengths are coupled with world-
class resources to sustain and exploit the project infrastructure for the benefit of the user 
community. 

Third Parties Linked to Beneficiary UPMC  
Université Pierre et Marie Curie – Paris 6 (Partner 13) has the following two third parties 
linked to the partner: 

-- MUSEUM NATIONAL D'HISTOIRE NATURELLE 
-- CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE 

The UPMC lab is located in the Museum National D'histoire Naturelle and Centre National 
De La Recherche Scientifique is the employer of one of the personnel that will work on 
ViBRANT. Collectively these parties are considered part of the same laboratory within 
ViBRANT. Their inclusion is required to meet project deliverables. UPMC have provided 
written confirmation that no specific budget amount is required for the third parties and they 
will provide their services free of charger to Partner 13. . In the unlikely event that a third 
party needs to submit a costs, the charge will not exceed the allocated money for UPMC.  
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B 2.4 Resources to be committed  

Overview 

The table below lists the Workpackages, the single CP-CSA type of activity they belong to 
and the respective cost category according to: 

- the explanations presented in previous chapters (mainly Section B 1.3) 
- the Guide for Applicants for this call (Capacities – Research Infrastructures call 

FP7-INFRASTRUCTURES-2007-2)(*) 
(*)list of cost categories and associated activities (simplified): 
• RTD activities: directly aimed at creating new knowledge and new technology it includes the costs of joint research 

activities. 
• Coordination activities: aimed at fostering co-operation between the participants in the project and the scientific 

communities benefiting from the research infrastructure. It includes the costs of networking activities (including, but not 
limited to, training, dissemination and communication). 

• Management activities: include the maintenance of the consortium agreement, if it is obligatory, the overall legal, ethical, 
financial and administrative management including for each of the participants obtaining the certificates on the financial 
statements or on the methodology, the implementation of competitive calls by the consortium for the participation of new 
participants and, any other management activities foreseen in the project except coordination of research and 
technological development activities. 

• Other activities: any specific activities not covered by the above mentioned types of activity. It includes service activities 
aimed at the provision of specific research infrastructures related services to the scientific community (amongst those, 
connectivity services can be funded up to 50%). 

 

Workpackage CP-CSA type of activity 
E.g. Networking Activities (NA); 
Service Activities (SA);  
Joint Research Activities (JRA); 

Cost category 
E.g. Management;Coordination;  
Other;  
RTD 

WP1: Management, 
co-ordination and 
administration 

Management Management 

WP2: Technical 
architecture 

Research RTD 

WP3: Training, 
outreach and 
community support 

Networking Coordination 

WP4: 
Standardisation 

Networking Coordination 

WP5: Interaction 
and services 

Service Other 

WP6: Scholarly 
publishing 

Service Other 

WP7: Biodiversity 
literature access and 
data mining 

Research RTD 

WP8: Ecological 
and conservation 
data mobilisation 

Networking Coordination 

 

Costs will be declared and claimed according to this table. They will be clearly described and 
distinguished for each activity in the periodic reports. 
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Resources to be committed by partner institutions. 

In many cases, Commission funds are less than full project costs.  Largely these are 
attributable to the 75% cap on funding for Research components and limited to 7% for Co-
ordination for actions.  In both cases the differences in costs will be met by the Institutions 
through contributions made through the synergy between the Institution or Organisational 
goals and the project goals. 

All partners are fully aware of the level of Commission funding in relation to their 
responsibilities, are confident that the additional support is available and there is no risk to the 
project from financial arrangements. 

Additionally the infrastructure being created will attract users from the broader community 
who will devote time and effort using these tools with no direct financial contribution from 
the Commission.  These contributions will be reflected in the performance metrics that 
ViBRANT will collect. 

Specifically, institutions will be contributing the following infrastructural support:  

1. NHM 
In addition to the synergy contributions, NHM will provide web infrastructure through 
provision of virtual servers, secure archive facilities and a managed public network 
connection.  NHM staff have contributed significantly to the network content under the EDIT 
project and that contribution is expected to continue without explicit funding in ViBRANT. 
NHM employees undertaking the work are Dr Vince Smith, Dr Dave Roberts, Simon Rycroft, 
Dr Chris Lyal and Dr Sandy Knapp. The full profile including the qualifications and 
experience of these individuals is given in section 2.2. 

2. HCMR  
In addition to the synergy contributions, HCMR will provide access and logistical support to 
field ecologists and citizen scientists. HCMR staff undertaking the work are Dr Christos 
Arvanitidis, Dr Eva Chatzinikolaou and Sarah Faulwetter. The full profile including the 
qualifications and experience of these individuals is given in section 2.2. 

3. RBINS  
In addition to the synergy contributions, RBINS will provide training space for physical 
tuition and storage space for printed material. RBINS staff undertaking the work are Prof Dr 
Thierry Backeljau and Dr Isabella Van de Velde. The full profile including the qualifications 
and experience of these individuals is given in section 2.2. 

4. UOXF.E9  
In addition to the synergy contributions, UOXF.E9 will provide access to computer centre 
resources to facilitate execution of large analytical tasks submitted through the consortium 
structure. UOXF.E9 staff undertaking the work are Dr Neil Caithness and Professor Anne 
Trefethen. The full profile including the qualifications and experience of these individuals is 
given in section 2.2. 

5. VU  
In addition to the synergy contributions, VU will provide an access route to the social 
sciences and will facilitate synergistic analytical opportunities to enhance our understanding 
of our user community. VU staff undertaking the work are Daphne Duin and Professor Peter 
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van den Besselaar. The full profile including the qualifications and experience of these 
individuals is given in section 2.2. 

6. JKI  
In addition to the synergy contributions, JKI will provide access to the SDD community 
especially through TDWG, and will serve web-based applications on a different platform 
(mediaWiki). JKI staff undertaking the work are Dr Gregor Hagedorn and Stephan Opitz. The 
full profile including the qualifications and experience of these individuals is given in section 
2.2. 

7. MfN  
In addition to the synergy contributions, MfN will provide contact and cross-fertilisation with 
existing ATBI initiatives and contact with the CBD and CETAF. MfN staff undertaking the 
work are Dr. Christoph Hä user and Dipl.-Biol. Alexander Kroupa. The full profile including 
the qualifications and experience of these individuals is given in section 2.2. 

8. UvA  
In addition to the synergy contributions, UvA will provide contact and cross-fertilisation with 
SMEBD and well as with the various organisations providing checklist data in Europe. UvA 
staff undertaking the work are Dr Yde de Jong and Dr Sandrine Ulenberg. The full profile 
including the qualifications and experience of these individuals is given in section 2.2. 

9. OU  
In addition to the synergy contributions, the OU will deliver various web services related to 
semantic enhancement of texts supplied through the network. OU staff undertaking the work 
are Dr David Morse, Dr Alistair Willis, Dr Anton Dil and David King. The full profile 
including the qualifications and experience of these individuals is given in section 2.2. 

10. KIT 
In addition to the synergy contributions, KIT will provide various web services related to 
document mark-up and contact with PLAZI. KIT staff undertaking the work are Dr. Klemens 
Bö hm and Guido Sautter. The full profile including the qualifications and experience of 
these individuals is given in section 2.2. 

11. Vizz  
In addition to the synergy contributions, Vizz will provide access to various licensed software 
products essential for developmental prototyping. Vizz staff undertaking the work are Javier 
de la Torre and Sergio Alvarez. The full profile including the qualifications and experience of 
these individuals is given in section 2.2. 

12. PENSOFT  
In addition to the synergy contributions, Pensoft will provide secure archival storage for 
published results and access to a body of semantically tagged biodiversity literature. Pensoft 
staff undertaking the work are Dr. Lyubomir Penev, Dr. Pavel Stoev, Teodor Georgiev and 
Ivailo Stoyanov. The full profile including the qualifications and experience of these 
individuals is given in section 2.2. 

13. UPMC  
In addition to the synergy contributions, will provide access to various services and facilities 
within the Paris Museum of Natural History and the CNRS. UPMC staff undertaking the 
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work are Pr Régine Vignes Lebbe and Florian Causse. The full profile including the 
qualifications and experience of these individuals is given in section 2.2. 

14. GBIF  
In addition to the synergy contributions, GBIF will provide managed access to a vast body of 
data and to the network of GBIF nodes. GBIF staff undertaking the work are David Remsen. 
The full profile including the qualifications and experience of Mr Remsen is given in section 
2.2. 

15. BGBM  
In addition to the synergy contributions, BGBM will provide web infrastructure through 
provision of virtual servers, secure archive facilities and a managed public network 
connection. BGBM staff undertaking the work are Prof. Dr. Walter Berendsohn and Anton 
Gü ntsch. The full profile including the qualifications and experience of these individuals is 
given in section 2.2. 

16. UdlR 
In addition to the synergy contributions, UdlR will provide access to biodiversity researchers 
working in a tropical context. UdlR staff undertaking the work are Dr. Noel Conruyt. The full 
profile including the qualifications and experience of Dr. Conruyt is given in section 2.2. 

17. UNITS 
In addition to the synergy contributions, UNITS will provide access to networks of 
educational users experienced in the application of identification keys. UNITS staff 
undertaking the work are Prof. Pier Luigi Nimis. The full profile including the qualifications 
and experience of Prof. Nimis is given in section 2.2. 
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Resources breakdown by Workpackage 

The primary resources required by ViBRANT are human, both in terms of personnel and 
travel. 

WP1 will require a full-time administrator whose principal function will be practical financial 
management, but who will also provide general administrative support for the project 
documentation.  The other primary cost is travel to attend management meetings.  We will 
hold 3 face-to-face meetings of the management committee (workpackage leaders) and one 
face-to-face meeting of the Project Board each.  All these meetings will be held in London to 
minimise costs, given the distribution of WP leaders.  Total budget € 424,532. 

WP2 will require two full time software engineers based in London for 3 years plus one in 
Berlin for 1 year.  The London software engineers are essential to the project because the 
success of the Scratchpad system has been its adaptability.  This has been achieved with a 
single software engineer supporting the creation of over 160,000 pages focused on the 
taxonomic community and the engagement of over 1000 contributors.  Within ViBRANT we 
will extend the range of potential users, which we predict will extend the nature of the 
software tools and workflows.  Two software engineers are a minimal requirement for a 
responsive, agile software evolution.  The position in Berlin will be to install and maintain a 
second hosting server that will allow us to develop failover architecture and an open source 
software base to which third party software engineers can contribute.  Total budget € 908, 
416. 

WP3 will require two essential full-time staff, one to administer support and training 
resources and the other a sociologist to assess user needs and help to focus development 
priorities.  This is far more than simple user surveys: we will be seeking to predict needs 
before the users are aware that those needs exist.  Further we plan to work with the 
Key2Nature team to develop outreach and support services in local communities and in local 
languages.  Finally, the a major budget component in WP3 is a travel fund to support groups 
of users, or potential users, to attend training sessions.  These sessions will also be used to 
conduct interviews for the sociological component of understanding our user community.  
Total budget € 713,415. 

WP4 will require a full-time software engineer for 3 years and two full-time software 
engineers for 18 months to establish the technical tools, specifically the ontologies, required 
for data management.  A special case of an ontology in the biodiversity field are taxonomic 
names, where we need to handle all versions of names that have been used and map them to 
some standard, ideally current, name.  Without these ontologies we cannot integrate the large 
numbers of small data sets that are generated in biodiversity science.  Total budget € 796,278. 

WP5 will bring the concept of software as a service to biodiversity data.  Two full-time 
software engineers are required for 3 years, one for phylogenetic tools and one for software to 
generate identification keys.  In addition, a full-time software engineer is required for one 
year to develop tools for visualisation of data, specifically to make data available for 
analytical services, using the ontologies from WP4 and feeding into the requirements of WP8.  
Finally, we require a software engineer for 18 months to integrate an existing matrix-style 
editor with the ontology components in WP4.  This is essential to allow users to create and 
manage the data tables from which identification keys are constructed.  Taken together, this 
workpackage will allow us to establish the actual cost of offering such services so that it can 
be built into our sustainability model.  Total budget € 1,013,430  
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WP6 represents an attempt to change the way biodiversity scientists disseminate their data.  
Traditional publishing, on paper, is both lucrative and highly competitive.  Researchers need 
the published output at least in part to satisfy institutional performance indicators but this 
mechanism of disseminating data severely compromises the capacity to re-use information in 
broader meta-analyses or in novel ways.  Data need to be machine readable and accessible in 
standard, well-understood formats.  In order to break into this crowded and competitive field 
we need dedicated publication staff across a range of functions (Senior Editor, Editorial 
Secretary and a sub-editor ) each full-time for a year plus one software engineer who will 
develop an algorithm to set the received XML documents from Scratchpad sites into page-
layouts ready to go directly to peer review.  With such a workflow in place the total 
transaction cost is expected to be significantly reduced.  In addition to the staff time, a 
significant amount of travel and promotional materials will be essential to make an impact 
within the community of biodiversity authors.  Total budget € 268,463. 

WP7 requires two full-time software engineers for 3 years to approach two separate 
bottlenecks in mobilising data from published literature.  First, we will be working with the 
Biodiversity Heritage Library to extract basic data from scanned literature and use it to assist 
users to search the scanned literature for information.  This is a general problem of scale and 
is best approached by incremental steps, each of which yields some positive user benefit.  The 
use of natural language cues can help to identify text passages of interest, for example.  In this 
way we can make accessible the large volume of scanned information that already exists but 
which can be difficult to find.  Second, we will be working to develop a mark-up tool that can 
be applied to scanned text, adding XML tags to identify content.  This allows particular works 
to be converted into digital assets.  These approaches are compatible and do not overlap.  
Total budget € 644,291. 

WP8 represents the culmination of the efforts of all the other workpackages.  Through WP8 
we seek to apply biodiversity information to particular societal questions.  A full-time 
assistant will work with ecologists to develop structures of direct and immediate relevance to 
their work, mirroring the process we used when starting the Scratchpad project with 
taxonomists.  Observations from this work will be used, in conjunction with WP3, to direct 
the development priorities in WP2.  In essence this represents our marketing drive into the 
ecological market.  In addition to this basic outreach we will also put 18 months of software 
engineer’s time into mechanisms to encourage participation through GBIF’s node network 
and to enhance data utilisation of information served through GBIF’s pipeline.  Finally we 
will also devote 6 months of software engineer’s time to developing visual, map based data 
exploration tools.  Total budget € 422,948. 

Travel budgets represent a significant spend spread through the workpackages, totaling 
€257,684 (excluding management meetings).  This is considered essential because 
presentation at conferences is the primary mechanism for bringing the project to the attention 
of the biodiversity community.  Again, this is following the experience gained from the 
Scratchpad project.  The critical component of this is that a product must exist and be 
accessible to the community and that is a central tenet of ViBRANT.  

Additional direct costs are for management meetings (€25,930), hardware (€19,900), 
consumables (€25,400), printing (€3,000) and audit costs (€10,800). 
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B3. IMPACT 

B 3.1 Strategic impact  

The biological world is infinitely complex and must be generalised, approximated and 
abstracted in order to be represented and understood.  ViBRANT provides the European 
biodiversity research community with the means to document, analyse and synthesise this 
complexity through the integration, consolidation and standardisation of biodiversity 
informatics tools and services.  ViBRANT will promote the interoperation of repositories of 
biodiversity data and integration of communities engaged in biodiversity science.  Through 
this effort ViBRANT has a strategy for integrating the content and curation of the 
contributing repositories.  This work, tied with middleware enhancements will increase the 
robustness, scalability and sustainability of the data infrastructure.  ViBRANT's output will 
produce a more rational and a more effective framework for European Biodiversity research, 
supporting the efforts of hundreds of virtual research communities, many of whom are already 
familiar with individual consortium member products and services.  ViBRANT's integrated 
approach will contribute significantly to the improvement of both the scientific quality and 
the effectiveness of European biodiversity research. 

Analysis of demand for ViBRANT 
ViBRANT is a direct result of two recent initiatives intended to identify the needs of 
biodiversity researchers: 

e-Biosphere Conference 
The 2009 e-Biosphere International Conference on Biodiversity Informatics brought together 
503 participants from 69 countries, including researchers, students, government officials, and 
representatives of NGOs and private companies.  The conference was co-sponsored by the 
Natural History Museum, Encyclopedia of Life and twelve other leading initiatives, and was 
held at The Queen Elizabeth II Conference Centre, London, UK in June 2009.  Its purpose 
was to present the state of the art in the capabilities and uses of Biodiversity Informatics, and 
to discuss the directions that research and development in the field should take in the next 5-
10 years.  Through a series of breakout discussions, surveys and workshops that included key 
stakeholders, a list of priority action items was produced to address gaps and overlaps in 
information system coverage and interoperability among extant systems and services.  In 
order of priority these items are: 

• Creating a seamlessly connected virtual laboratory or platform for integrating, 
synthesizing, and analyzing biodiversity information 

• Promoting linkages with user communities that would use the platform to better 
model and understand the entire biodiversity of the globe 

• Developing and disseminating a periodic outlook report on biodiversity informatics 
that would assess the status and future of the field 

ViBRANT directly addresses this list though its workpackages.  ViBRANT will construct a 
solid taxonomic infrastructure that will create durable, global registries for resources that are 
basic to biodiversity informatics (e.g., repositories, collections); create ontologies for 
biodiversity data; develop an approach to the citation of published data and information 
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services; and implement active and effective outreach to the policy and research domains that 
rely on biodiversity informatics as a resource. 

EDIT User Needs Survey and associated reports/surveys 
The European Distributed Institute of Taxonomy (EDIT) conducted a user needs survey 
(Deliverable 5.18) to establish priorities amongst biodiversity researchers with a particular 
emphasis on taxonomists and systematists.  Analysis of the responses from 19 countries (10 
of which were within the EU) indicates that the majority of biodiversity and biological 
scientists identified an urgent need for a more integrated platform for biodiversity research.  
Specifically respondents recognized the needs for “a virtual platform for integrating 
biodiversity information”.  Similar needs have been identified in a scoping study intended to 
predict the needs of European biodiversity researchers over the next 20 years.  Entitled 
“Taxonomy in Europe in the 21st century” the report was drawn up by representatives of 
invited participants to scope the possible environments in which taxonomy could be operating 
in 10 or more year’s time.  Pivotal to the development of the discipline is the increasing role 
of biodiversity research as an information science.  The report noted that the discipline will 
most likely develop primarily as a web-based science and that tools for the management of 
information will be central to biodiversity research work.  The report notes that this is likely 
to take two forms: 

• The web will serve as a clearing-house in which vast quantities of information, 
currently fragmented in innumerable and badly mapped locations, can be marshalled. 

• Web-based tools will enable a transformation in the scale of data analysis so that 
huge data sets can be analysed for patterns.  Well-verified taxonomic data, 
professionally audited, will be fundamental to this macroscopic approach. 

A key conclusion of the report is the need to support the development of virtual research 
environments and collections.  This is echoed by several independent reports conducted by 
stakeholders outside the biodiversity research community.  The UK’s House of Lords have 
conducted three select committee inquiries into the state of the UK’s systematic biology and 
taxonomy research base.  These are the sciences that underpin biodiversity research.  In their 
most recent (2008) report an entire chapter was devoted to “Tools and Technology” in which 
the authors note that “the Internet will play a crucial role in the evolution of taxonomy” and 
that “a roadmap for the delivery of Internet-based taxonomy should be developed.” Again, 
ViBRANT is a direct response to this request, providing a web based network of tools and 
services for the biodiversity research community and a clear roadmap for moving from small 
autonomous guilds of researchers to more enlightened and interconnected communities that 
can move the discipline forward in a more coordinated manner. 

Two additional reports highlight the need for ViBRANT.  The user needs study of the 
LifeWatch ESFRI project calls for an infrastructure that enables it users to find and share 
biodiversity resources, where researchers can work individually, but cooperate where 
necessary, and for a trusted infrastructure that keeps biodiversity science open, but fosters the 
development of proprietary services.  The ViBRANT infrastructure meets all these 
requirements.  Almost duplicate needs have been identified through a recent GBIF user needs 
survey. 

The time for user needs surveys and analysis is over.  Each of these studies consistently calls 
for an infrastructure that acts as a platform for biodiversity research.  This must be flexible 
enough to support the particular requirements of bespoke research communities, but 
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sufficiently integrated that the output is not disconnected from the wider sea of biodiversity 
data.  ViBRANT not only provides a roadmap for the delivery of a web based platform for 
biodiversity science, but it also prescribes the means to deliver this platform.  By responding 
directly to these user needs assessments, and through the construction of a more integrated 
platform for biodiversity research ViBRANT will provide the means to better model and 
understand the entire biodiversity of the globe.  This virtual laboratory can be used to enable 
evidence-based assessments of biodiversity, in support of many policy and scientific forums 
worldwide.  Crucially the system already has a significant userbase, through the virtual 
research communities that are already using individual consortium member products. 

Impact of ViBRANT 
ViBRANT is projected to make significant impact in five areas: 

1.  Increased effectiveness of European biodiversity research through the broader use of e- 
Infrastructures by research communities 
The central objective of ViBRANT is to establish the means, tools and infrastructure to 
produce a more rational and a more effective framework for European Biodiversity research.  
This will be delivered through the integration and deployment of end-to-end e-infrastructure 
services and tools that capture the lifecycle of biodiversity research—from inception to 
publication—in an open electronic environment, enabling multidisciplinary groups to create 
their own virtual research communities supporting biodiversity science.  This infrastructure 
builds on existing tools and services and supports the flexibility required by different research 
communities.  Its services will open up a range of electronic products supporting biodiversity 
science to a much wider audience including GBIF, EOL, CBOL, iBOL, EBI/GenBank, and 
the IUCN.  Such services are hotly anticipated, as noted in the letters of support received in 
preparation of the project.  These services are supported through a range of intra- and 
intercommunity-networking activities deigned to foster interconnected and cross cutting 
communities of European researchers representing multiple disciplines. 

2.  The emergence of virtual research communities of European and international dimension 
that cannot be achieved by national initiatives alone 
A key objective of ViBRANT is to provide the means for biodiversity researchers to establish 
and document the state of the art in biodiversity research through the creation of their own 
virtual research communities supporting biodiversity science.  Indeed, through the Scratchpad 
initiative more that 120 of these communities have already been constructed in the two years 
since the inception of the project.  We anticipate the strengthening of these communities and a 
growth in their total number throughout the period of support.  Our networking activities, 
coupled with our enhanced services and new tools are targeted to achieve this.  At present the 
Scratchpads now growing at an average rate of two to three new virtual research communities 
each week, bringing up to 100 new users in any one month.  Through dissemination activities 
we anticipate this rate of growth to increase significantly.  Sociological studies of our user 
base, to understand the social barriers to adopting these technologies, coupled with 
documentation of the technical issues encountered by these users will strip away the barriers 
to adoption that are currently holding certain communities back.  Likewise, our training 
activities bring our work program directly to the door of the user communities, through face-
to-face engagement at their workshops and meetings, rather than through outreach events that 
the ViBRANT community has constructed internally.  This work is coupled with innovative 
use of electronic training activities, helping the user community to have a direct and personal 
involvement with ViBRANT. 
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The international, cross boundary distributions of species that encompass global biodiversity 
mean that the activities of the consortium and its userbase cannot be conducted on a regional 
or national basis.  Perhaps uniquely for many disciplines, studies of biodiversity can ONLY 
be conducted at an international scale since biodiversity, ecosystems, pollution and climate 
change do not respect national or political boundaries.  Any attempt to document and analyse 
biodiversity must operate internationally to support the wide geographical distribution of the 
individuals that collectively form a particular research community. 

3.  Easier development and adoption of standards, common tools, procedures and best 
practices  
Every one of the service, networking and research activities within each workpackage are 
specifically tailored to the development, promotion and adoption of common standards tools, 
procedures and best practices amongst biodiversity science research communities.  Much of 
this effort is coordinated through workpackage 4 (entitled Standardisation) which will ensure 
compatibility between all ViBRANT products, in addition to a wider community of extra 
consortium initiatives that form part of the global landscape of biodiversity science projects.  
This will be delivered through technical services (standardised vocabularies and ontologies 
delivered via web services) and mediated by social processes (engagement with TDWG - the 
biodiversity standards setting body and GBIF).  Within biodiversity science we recognised the 
epistemological richness of the discipline.  Our approach will provide biodiversity scientists 
with the necessary flexibility to express their knowledge regardless of whether the precise 
terminology has been standardised.  Biodiversity is infinitely complex and must be 
generalised, approximated and abstracted in order to be represented and understood.  Our 
approach is designed to foster adoption of standards where possible, while not 
disenfranchising contributors who would otherwise reject the system through attempts to 
represent their work. 

4.  Use of e-Infrastructure services and tools by actors from new disciplines and scientific 
communities 
As part of the ViBRANT programme of work we will open up our e-taxonomy services, 
enabling these to become part of the wider landscape of biological informatics resources.  
This will ensure that data published through ViBRANT can be built into a much wider range 
of national, local and NGO portals in Europe and around the world that transcend those 
groups traditionally engaged in biodiversity informatics.  Data published through the 
ViBRANT infrastructure will be delivered through the common data portal (part of WP4), 
which will also provide tailored services to selected scientific communities beyond traditional 
biodiversity scientists.  Such communities include climate change modellers, the 
oceanographic community and the genomics community.  ViBRANT infrastructure will also 
provide direct data services to GBIF and EOL from individual Scratchpads.  These services 
support exposure of biodiversity data to new audiences including the general public. 

5.  Increased quality and attractiveness of e-Infrastructures 
The construction of the ViBRANT consortium has been structured to provide a more robust 
and sustainable architecture that will increase the attractiveness of the infrastructure to a wider 
community of users.  ViBRANT will deliver numerous new features that will encourage new 
users engaged in research areas that were previously unsupported.  Examples include 
automated identification, key construction and phylogenetic analysis.  The data publication 
workflows, coupled with pushbutton manuscript production for publication of articles to peer 
reviewed journals is a feature that has been requested by many existing Scratchpad users.  
Similarly, the EDIT-funded user needs survey noted that the lack of access to the published 
biodiversity literature is one of the principal obstacles to efficient and productive research, 
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outreach, and education.  Our research on biodiversity literature data mining will lead to 
radical improvements in the way biodiversity scientists discover and access biodiversity 
literature.  The deployment of data standards through improved mobilisation of controlled 
vocabularies and ontologies will lead to significant improvements in the quality of data 
published through the ViBRANT infrastructure.  Likewise, out adoption of these standards 
will help extra consortium members to have trust in the virtual research communities using 
these products. 
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B 3.2 Plan for the use and dissemination of foreground  

Key principles for the ViBRANT Dissemination Strategy 
• The project will plan activities adequately resourced devoted to dissemination for 

specialised constituencies and general public, in particular for awareness and 
educational purposes. The dissemination plan deliverable has to consider adequate 
messages about the objectives of the project and its societal and economic impact. The 
tools to be used should include web-based communication, press releases, brochures, 
booklets, multimedia material, etc. The 'dissemination material' should be regularly 
updated to provide the latest version of the project status and objectives. Electronic 
and/or paper versions of this 'dissemination material' will be made available to the 
Project Officer beforehand for consultation and upon its final release. 

• The project will actively participate in the concertation activities and meetings related 
with the e-Infrastructures area. The objective is to optimise synergies between projects 
by providing input and receiving feedback from working groups addressing activities 
of common interest (e.g. from clusters and projects). Projects may offer advice and 
guidance and receiving information relating to 7th Framework programme 
implementation, standardisation, policy and regulatory, EU Member States initiatives 
or relevant international initiative. 

• Proper acknowledgement of the source funding (the FP7 logo and the EU flag, EC/e-
Infrastructures, etc.) will be done in all dissemination activities. 

• On communications issues ViBRANT will follow best practices provided in 
http://cordis.europa.eu/fp7/ict/participating/communication-best-practices_en.html. In 
particular: 

o Relations to media; 
o A good web presence with at least:  
o a ".eu" domain name  
o a project logo. 

• Before the start of the project, a Fact sheet with an overview of the ViBRANT project 
and a 5 slides presentation, including logos will be sent to the project officer. 

Dissemination 
ViBRANT will generate four primary products that will act as a lasting legacy for the project.  
Each of these has particular dissemination requirements: 

Software and training resources 
ViBRANT will generate a significant amount of software and training resources that will be 
made available through portals specific to the software being generated.  In many cases these 
software products already have existing user communities so it would be a waste of resources 
to rebuild these into a singe repository.  Instead a common interface to these portals will be 
established on the ViBRANT project site, providing central access to the source code 
distributed across consortium member repositories and associated training media.  For 
example, the Scratchpad modules will be made available through the Scratchpad RPM 
repository.  An additional repository will also provide access to an RPM file that enables 
users to establish their own Scratchpad server, and provide technical guidance on the server 
and module installation.  In common with current practice, Scratchpad modules that are of 
broader use to the Drupal user community will also be posted on the Drupal project website, 
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where they attract a much broader audience beyond the biodiversity informatics research 
community. 

Data transfer and structure standards 
Integration of the ViBRANT consortium infrastructures will have a standardising effect in 
itself, helping to eliminate inconsistencies in the structure of biodiversity data as 
interoperability is added to consortium member products.  Problems associated with assuring 
interoperability require a combination of technical and social solutions.  ViBRANT's 
networking activities are specifically geared toward addressing this challenge.  All of 
ViBRANT’s technical consortium members play an active role in TDWG – the standards 
setting body for biodiversity data.  TDWG provides a forum for establishing and ratifying 
biodiversity data standards, and through annual meetings and more regular working groups, 
TDWG provides the social networking opportunities that allow informaticians to address the 
technical challenges associated with biodiversity data.  ViBRANT infrastructure will comply 
with all TDWG standards, and where these are unavailable or not yet ratified, ViBRANT 
members will play an active role in the development of these standards, supported by the 
activities of the standardisation workpackage (WP4).  GBIF in particular have a long track 
record of facilitating consensus amongst biodiversity informaticians in this area. 

Data content standards 
This refers to data published within ViBRANT consortium member products, as opposed to 
the technical standards associated with data structure and transfer.  Data content standards 
will be assured through two independent systems geared to support the particular needs of 
biodiversity data.  Standardised vocabularies of data relevant to biodiversity informatics will 
be supported through the GBIF vocabularies site.  This site has been constructed within a 
Scratchpad and already has an active userbase, web services to mobilise the data into other 
consortium member products, and a substantial amount of data (16 controlled and 
standardized vocabularies for 49,157 terms of 8,319 concepts).  In addition a semantically 
oriented site using Semantic MediaWiki will be constructed to support the anatomical 
vocabularies describing the highly specialized morphology of taxa.  This twin track approach 
to supporting standard vocabularies, including one supporting semantic annotations that allow 
us to publish Semantic Web (RDF) content, is part of our risk management strategy.  Should 
one approach fail to receive a critical mass of users, the other will act as a failsafe. 

Publications and conference presentations 
The ViBRANT consortium will produce a substantial number of academic publications, 
reports and conference presentations.  Formal academic publications will be published though 
appropriate technical and social science journals.  In addition all consortium member 
presentations will be made available through the SlideShare website and posted as links from 
the ViBRANT project website.  A major output from ViBRANT will be a high profile 
publication with chapters covering the major thematic areas (e.  g., content management, data 
mining, data visualization) that make up the field of biodiversity informatics.  The ViBRANT 
kick-off meeting will be used to invite key players to contribute key chapters based on their 
presentations from the meeting.  This would be formally published as a keynote work that 
would be used to help define the field of biodiversity informatics in the same way that other 
landmark edited publications have done for molecular systematics and genomics. 

Management of Intellectual Property 
The needs for managing the intellectual property of the consortium are different and specific 
to the various products generated by ViBRANT’s activities.  However, as a general principle, 
ViBRANT embraces the notion of ‘Open Science’ – the proposition of a model of 
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communication inspired by the Free/Open Source software and Creative Commons 
movement.  A central theme of Open Science is to make clear accounts of the methodology, 
along with data and results extracted therein, freely available via the Web.  This permits a 
massively distributed collaboration.  Our use of the Creative Commons licence provides a 
cross jurisdictional legal framework to protect the intellectual property of the contributing 
authors, allowing them to grant flexible rights for reuse.  The specific IPR needs of 
ViBRANT’s primary products are as follows: 

Software and training resources 
ViBRANT will adopt the IPR framework set in place under the EDIT FP6 project.  All source 
code generated through ViBRANT will be freely available under GNU General Public 
Licence version 2.  Training resources including literature, images and screencast videos will 
be published under a Creative Commons Attribution-Noncommercial-Share Alike version 3.0 
licence.  Use of ViBRANT web applications is free to all users who comply with the 
published conditions of use ‘click-thru’ statement.  All users must agree to this when they first 
log into their user account.  In summary these conditions states that all content posted by the 
user must be legal, decent, honest and truthful.  A full transcript of the legal conditions of use 
document is available on the project website. 

Data transfer and structure standards 
All TDWG data transfer and structure standards are published under an unported Creative 
Commons Attribution-Noncommercial-Share Alike version 3.0 licence.  Any new or 
derivative standards generated through the ViBRANT consortium will be published under the 
same licence. 

Data content standards 
The Creative Commons Attribution-Noncommercial-Share Alike version 3.0 licence is a 
condition of use for all data published through the ViBRANT consortium member products.  
However, we permit users to privately publish their works, and allow other users to be 
granted selective access rights.  This is important during the preparatory phase of publication, 
and is done at the discretion of the authors concerned. 

Publications and conference presentations 
Published research papers, books and associated media will be subject to the licences of the 
publisher.  However, where possible we will select Open Access publishers to ensure 
maximum dissemination of ViBRANT’s activities.  All conference presentations 
documenting the activities of the consortium will be published under a Creative Commons 
Attribution-Noncommercial-Share Alike version 3.0 licence. 
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B 3.3 Contribution to socio-economic impacts 

 “Not all that is very useful commands high value (water, for example) and not 
everything that has a high value is very useful (such as a diamond).” 

Pavan Sukhdev | Managing Director, Global Markets division, Deutsche Bank AG 

Over the last half century, the intricate relationship between human wealth and welfare, and 
biodiversity, ecosystems and their services, is increasingly being understood in ecological and 
economic terms.  Our knowledge, of the many dimensions of this relationship is improving 
fast and products of the ViBRANT consortium provide the means to strengthen and improve 
this understanding.  Biodiversity scientists are recognizing increasing natural losses – 
worsening environments, declining species.  While there is some understanding that these 
many phenomena are in some way connected, there seems to be less appreciation of the many 
dimensions of biodiversity loss, or the connections between biodiversity loss, climate change 
and economic development.  We need better tools to document and analyses these 
relationships.  ViBRANT will deliver these tools.  Humanity receives countless benefits from 
the natural environment in the form of goods and services (generally grouped under the 
collective title of ecosystem services) such as food, wood, clean water, energy, protection 
from floods and soil erosion.  Natural ecosystems are also the source of many life-saving 
drugs as well as providing sinks for our wastes, including carbon.  The environment has also 
shaped human development, and this interlinkage has strong social, cultural and aesthetic 
importance.  The wellbeing of every human population in the world is fundamentally and 
directly dependent on ecosystem services. 
Five common threads emerge across the many dimensions of the problems facing the 
biodiversity, ecosystem-services and human-welfare chain.  These could provide the basis for 
prioritizing how to address the questions posed at the outset of the Potsdam process in March 
2007, during which the environment ministers of the eight leading industrialized countries, 
the G8, outlined ways to preserve biological diversity and combat climate change, noting that: 

• The problem of biodiversity loss is increasingly urgent in terms of the rate and costs 
of loss and the risks of crossing “tipping points”. 

• Our growing, if still fragmented, understanding is often sufficient warning to support 
action. 

• We have time to act but that time is fast diminishing. 
• Seemingly small changes in one place can have huge, though largely unpredictable, 

impacts elsewhere. 
• In all cases the poor are bearing the brunt of the situation. 

ViBRANT addresses these problems identified during the 2007 Potsdam Initiative on 
Biodiversity by providing the tools to document the extent and rate of biodiversity loss; the 
integration of networks of biodiversity scientists removing the barriers between disciplines; 
defragmenting our human capacity to address these challenges; and removing the constraints 
of distance, access and usability to speed up biodiversity research.  These benefits are in 
addition to the collective data output from the virtual research communities using these tools.  
We expect these data to have a significant impact on the biodiversity policy agenda in Europe 
and worldwide. 

Policy Impacts 
Biodiversity research describes a set of skills that are fundamental to a range of policies, the 
successful implementation of which is critical to our long- term quality of life.  Through the 
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data delivered by the virtual research communities using ViBRANT infrastructure, 
ViBRANT will have significant impact in the delivery of these policies at a European and 
international level: 

Conservation of biodiversity in a global context 
Europe promotes the sustainable use and conservation of biodiversity through its continuing 
commitment to the Convention on Biological Diversity (CBD) signed by a majority of its 
member states at the Earth Summit in 1992.  Under the headline of environmental 
sustainability Europe has a broad cascade of international obligations and commitments that 
are implemented at national and regional levels.  These include: 

• Halting biodiversity loss by 2010 
• EU Habitats Directive 
• Global Strategy for Plant Conservation 
• EU Water Framework Directive 
• Convention on Trade in Endangered Species (CITES) 
• Ballast Water Convention (the International Convention for the Control and 

Management of Ships’ Ballast Water and Sediment) 
• Convention on the Protection of the Marine Environment of the North- East Atlantic 

(OSPAR) 
• EU Marine Strategy Directive. 

Many of the virtual research communities using the ViBRANT Infrastructure provide 
observational data that directly contributes to the conservation of Global biodiversity.  For 
example, one user community lead by a research group at Kew Gardens has a Scratchpad 
devoted to “Threatened Plants of the World.” Tools embedded within this site help the user 
community identify and monitor the distribution of threatened plant taxa.  These data 
contribute to conservation action plans managed by the IUCN. 

Protection against invasive alien species 
Increasing international concern over invasive alien species has led to initiatives such as the 
establishment in 1997 of the Global Invasive Species Programme, an international partnership 
dedicated to tackling the global threat of invasive species; and, as a party to the International 
Maritime Organization, many European member states have adopted the Ballast Water 
Convention as a measure to limit the spread of marine alien species.  Biodiversity scientists 
are in the front line of research on alien species by providing identifications of newly 
introduced species.  ViBRANT will support a range of tools for the observation of species in 
both temporal and spatial terms and provide tools for mapping and analysis of these data. 

Responding to climate change 
Europe is committed to ensure environmental sustainability, including a significant reduction 
in the rate of biodiversity loss by 2010.  Although it looks likely that this goal will be missed, 
efforts are ongoing to document and measure the impact of climate change on biodiversity.  
One consequence of climate change is the migration of species beyond their traditional range.  
Observational and mapping tools in ViBRANT will help to assess the shifting pattern of 
species distribution. 

Adapting to ecosystem services analysis 
As a result of the rapid emergence of the ecosystem services concept, there has been a shift in 
research focus to ecosystem functioning.  This has placed a greater emphasis on micro-
organisms, soil arthropods, marine invertebrates and fungi because of the pivotal role these 
organisms play in the large scale flow of energy through complex ecosystems.  ViBRANT's 
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core values are to open publication of data (Open Science) that will allow integrated analyses 
of data gathered from a wide range of expert groups. 
Policing global trade in endangered species 
Implementation of the Government commitment to the Convention on Trade in Endangered 
Species (CITES) is dependent on accurate identifications.  For example, selected corals, 
timbers, and orchid species are protected, but others are not—taxonomic expertise is routinely 
called upon in policing the global trade in many natural products.  Without taxonomic 
expertise, enforcement of CITES would be impossible.  ViBRANT will assist the timely 
production of identification keys that can be tailored to specific needs and kept up to date with 
advances in understanding. 

Promoting public engagement in environmental issues 
Membership of biodiversity-based organisations such as the Royal Society for the Protection 
of Birds (RSPB) and the Royal Horticultural Society in the UK is impressively strong.  
Innovative public engagement in issues such as biodiversity and environmental sustainability 
are needed to strengthen this engagement across all of Europe.  ViBRANT will provide a very 
low-cost platform where groups can share their interest and observations, both within the 
group and with the broader community. 

Identification of emerging diseases and disease surveillance 
International trade, international travel and climate change are changing the dynamics of 
diseases of humans and of domesticated species, and are altering the distribution patterns of 
disease vectors.  Public concern about the spread of infectious diseases is high, especially 
during periods when diseases such as Bluetongue and swine or avian influenza feature in the 
national news.  Maintenance of taxonomic expertise is essential to enable the development of 
robust transferable tools for the identification of the vectors of emerging diseases and for 
disease surveillance.  ViBRANT will support the development of these tools and the virtual 
networking activities of researchers engaged in this research. 

Taxonomic skills in the private sector 
Biodiversity skills are essential in some parts of the private sector.  Ecological consultants 
who require properly qualified staff with taxonomic identification skills for making statutory 
environmental assessments on behalf of commercial companies, local, and national 
authorities.  These skills are also important in assessing the significance of habitat loss caused 
by new developments.  ViBRANT will extend the successful training programme (DEST) 
established under EDIT and work towards pan-European accreditation standards. 
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B4. ETHICAL ISSUES (IF APPLICABLE) 

The ethical issues as described in the Guide for Applicants do not apply to the present 
application. 

Ethical Issues Table 
     YES PAGE 
Informed Consent   
Does the proposal involve children?   
Does the proposal involve patients or persons not able to give 
consent? 

  

Does the proposal involve adult healthy volunteers?   
Does the proposal involve Human Genetic Material?   
Does the proposal involve Human biological samples?   
Does the proposal involve Human data collection?   
Research on Human embryo/foetus   
Does the proposal involve Human Embryos?   
Does the proposal involve Human Foetal Tissue / Cells?   
Does the proposal involve Human Embryonic Stem Cells?   
Privacy   
Does the proposal involve processing of genetic information or 
personal data (e.g. health, sexual lifestyle, ethnicity, political 
opinion, religious or philosophical conviction) 

  

Does the proposal involve tracking the location or observation 
of people? 

  

Research on Animals   
Does the proposal involve research on animals?   
Are those animals transgenic small laboratory animals?   
Are those animals transgenic farm animals?   
Are those animals cloning farm animals?   
Are those animals non-human primates?   
Research Involving Developing Countries   
Use of local resources (genetic, animal, plant etc)   
Benefit to local community (capacity building i.e. access to 
healthcare, education etc) 

  

Dual Use   
Research having potential military / terrorist application   
I CONFIRM THAT NONE OF THE ABOVE 
ISSUES APPLY TO MY PROPOSAL YES  
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B5. GENDER ASPECTS (OPTIONAL) 

From the start, two measures will be implemented to encourage women scientists.  First, in 
order to facilitate attendance to ViBRANT meetings for parents with children, a ‘work-life 
balance’ programme will be set-up.  Consisting of grants for childcare while the parent is 
absent, this programme will try to support as many persons as possible, within the limits of 
the budget and the selection criteria.  Second, to work towards achieving gender balance, 
when recruiting personnel, the ViBRANT partner institutions will, as far as national 
legislation and institutional statutes allow, use gender balance as a criterion in case of choice 
between equally qualified candidates. 

The age structure is a growing concern in the field of taxonomy, as the majority of taxonomic 
experts are over forty.  Scarcity of career possibilities for young scientists now will have 
repercussions on the succession of retiring specialists later.  Also for this reason, ViBRANT 
intends to facilitate the participation of parents with young children, and consider age 
structure of the community when recruiting personnel 

Gender balance and age structure 
• Women shall be encouraged to participate in the management and scientific 

committees to be established within ViBRANT. 

• Gender balance and age structure will be taken into consideration when recruiting 
personnel. 

Family-friendly-policies 
• When possible, ViBRANT will support service for crèche care at the meeting or 

training places of the project. 

• ViBRANT will consider adapting timetables to make research conferences, 
training sessions and workshops more family friendly, such as enabling 
participants to return from such meetings on a Friday or Saturday morning rather 
than a Sunday. 

• ViBRANT will create a flexible and time efficient work setting to support the 
combination of work and family life through the optimal use of modern internet- 
communication facilities (e-mail, chatting, Skype, video-conferencing, etc.) and 
allow adaptable working time and locations. 
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