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Home page:
The Big data roadmap and cross-disciplinarY community for addressing socieTal Externalities (BYTE) project will assist European science and industry in capturing the positive externalities and diminishing the negative externalities associated with big data in order to gain a greater share of the big data market by 2020.
BYTE will accomplish this by leveraging the BYTE advisory board and additional network contacts to conduct a series of big data case studies in actual big data practices across a range of disciplinary and industrial sectors to gain an understanding of the economic, legal, social, ethical and political externalities that are in evidence. BYTE will supplement these case studies with a horizontal analysis that identifies how positive externalities can be amplified and negative externalities can be diminished.
BYTE moves beyond current practices to consider how big data will develop to the year 2020 using foresight tools to identify future practices, applications and positive and negative externalities. This will allow BYTE to develop, in collaboration with expert stakeholders, a vision for big data in 2020 that includes meeting the relevant goals of the Digital Agenda for Europe. In collaboration with expert stakeholders, the consortium will then devise a research and policy roadmap that will provide incremental steps necessary to achieve the BYTE vision and guidelines to assist industry and scientists to address externalities in order to improve innovation and competitiveness. 
BYTE will culminate in the launch of the big data community, a sustainable, cross-disciplinary platform that will implement the roadmap and assist stakeholders in identifying and meeting big data challenges. Furthermore, BYTE will disseminate project findings and recommendations and publicise the big data community to a large population of stakeholders to encourage further innovation and economic competitiveness in Europe’s engagement with big data.

Objectives
BYTE will contribute to the formulation of a strategy that defines the research efforts and policy necessary for the realisation of the big data economy through a consideration of the positive and negative societal externalities associated with big data. Positive and negative externalities refer to the effects of a decision by stakeholders such as industry, scientists, policy-makers and other decision-makers that have an impact on a third party (especially members of the public). It will thus aid European stakeholders in making better technology adoption and support actions that amplify positive externalities (e.g., new products and services, efficiencies, economic competitiveness etc.) associated with big data, while diminishing negative externalities (e.g., privacy infringements, legal barriers, etc.). As such, the BYTE project has three main objectives:
1. To produce a research and policy roadmap and recommendations to support European stakeholders in increasing their share of the big data market by 2020 and in capturing and addressing the positive and negative societal externalities associated with use of big data.
2. To involve all of the European actors relevant to big data in order to identify concrete current and emerging problems to be addressed in the BYTE roadmap. The stakeholder engagement activities will lead to the creation of the big data community, a sustainable platform from which to measure progress in meeting the challenges posed by societal externalities and identify new and emerging challenges.
3. To disseminate the BYTE findings, recommendations and the existence of the BYTE big data community to a larger population of stakeholders in order to encourage them to implement the BYTE guidelines and participate in the big data community.
Please include the following picture on the page: 
[image: ]

Partners

[partner logo’s to be sent separately] 

Trilateral Research & Consulting (TRI)
Trilateral Research & Consulting (project coordinator) is a London-based Limited Liability Partnership, founded in October 2004. It specialises in research and the provision of strategic, policy and regulatory advice on new technologies, privacy, trust, risk and security issues. Trilateral coordinates the BYTE project and leads work package one on elements of societal impact.
Company website: http://trilateralresearch.com/ 
Persons involved in the project:
Kush Wadhwa [Link to e-mail: kush.wadhwa@trilateralresearch.com] 
David Wright [Link to e-mail: david.wright@trilateralresearch.com]
Rachel Finn [Link to e-mail: rachel.finn@trilateralresearch.com]
Hayley Watson [Link to e-mail: hayley.watson@trilateralresearch.com] 
Tanya Roumelioti [Link to e-mail: tanya.roumelioti@trilateralresearch.com] 

Vrije Universiteit Brussel (VUB) 
The interdisciplinary Research Group on Law Science Technology & Society (LSTS) at the Vrije Universiteit Brussel (VUB) is devoted to analytical, theoretical and prospective research into the relationships between law, science, technology and society. LSTS has a well-established reputation in research concerning privacy and data protection, profiling technologies, ambient intelligence and ‘autonomic computing’ in a broader sense, but also deals with other research areas: the regulation of technology; the impact of security and crime-fighting policies upon human rights, and the impact of profiling techniques and statistics on the law and the individual. Within BYTE, in addition to other tasks, VUB will lead WP4 “Evaluating and addressing positive and negative externalities”.

National Research Council of Italy – Institute of Atmospheric Pollution Research (CNR-IIA) 
The National Research Council of Italy (CNR) is the biggest public research organization in Italy. Its duty is to carry out, promote, spread, transfer and improve research activities in the main sectors of knowledge growth and of its applications for the scientific, technological, economic and social development. CNR-IIA participates in the BYTE project with the Earth & Space Science Informatics Laboratory (ESSI-Lab), which was established to facilitate the effective and seamless provision of multi-disciplinary Earth & Space applications. ESSI-Lab research focuses on the application of information science and technologies to manage, harmonize, and share Earth & Space Science resources and develop Spatial Information Infrastructures. Within BYTE, in addition to other tasks, CNR-IIA will lead WP7 “The big data community”.

University of Oslo (UiO) 
The Department of Informatics is the most comprehensive school of computer science in Norway. According to the 2010 Shanghai Academic Ranking of World Universities, the department is ranked No. 6 of the Computer Science departments in Europe and No. 48 worldwide. The University of Oslo (UiO) is the oldest and largest university in Norway. The department promotes oil and gas-related research as one of its main focus areas, and will participate through the research group in Logic and Intelligent Data, led by Prof. Waaler. Within BYTE, in addition to other tasks, UiO will take the lead in BYTE’s dedicated case study WP (3).

Digital Enterprise Research Institute, National University of Ireland, Galway (DERI) 
The Digital Enterprise Research Institute (DERI) was founded in 2003, funded by a CSET grant from SFI, renewed in 2008. It is part of the National University of Ireland Galway. DERI has developed and successfully implemented an institute strategy around the goal of “Enabling Networked Knowledge” which aims at capitalizing on knowledge as the fuel for our increasingly digital service economy by linking information and exploiting it as the basis for economic productivity. DERI performs fundamental and applied research in the areas of Semantic Web, social networks, data streams, sensor network platforms, NLP, and Semantic Web Services and applies its research results to solve problems in various application-oriented projects in the domains of Life Sciences, communication and networking, eLearning, eGovernment, eBusiness and financial services, eHealth, and Green & Sustainable IT. DERI technology is also used in open source software with millions of users and organisations world-wide including the Irish Central Statistics Office, the UK Data.gov.uk site, the United States Government Data portal data.gov, the European Commission, Yahoo!, Cisco, Microsoft, IBM, and many others. Within BYTE, in addition to other tasks, DERI will use its existing networks within the European big data circuit to lead WP8 “Stakeholder engagement.

National Information Infrastructure Development Institute (NIIF) 
National Information Infrastructure Development Institute (NIIF) as the Hungarian NREN represents a large, mostly academic user community over the Hungarian customer landscape. Besides the standard data network services NIIF offers a broad set of services to its scientific user community to facilitate Hungarian research, development and innovation. During the 13 years of experience laid down in distributed scientific computing and distributed data storage NIIF has augmented a large piece of distributed scientific infrastructure and also corresponding support services that are broadly used for contemporary scientific simulations and data processing. In these services the whole innovation chain is supported from the high-level algorithmic support to the final exploitation of the scientific data produced. Within BYTE, among other tasks, NIIF will lead work package 1, “Setting the stage on big data”.

STI Innsbruck, University of Innsbruck, Austria (UIBK) 
The University of Innsbruck (UIBK) was established in 1669 and is the largest education facility in the Austrian state of Tyrol. The Semantic Technology Institute (STI) is a research institute working on the Semantic Web, Semantic Web Services and Service-Oriented Architectures. Starting as a research group under the guidance of Prof. Dieter Fensel in 2002, it was turned into a research institute at the University of Innsbruck in January of 2006. STI Innsbruck is a research institute of the University of Innsbruck, with a stable university-provided funding for a number of its staff, whereas its other part of staff members are funded through third-party projects. Within BYTE, among other tasks, STI Innsbruck will lead the dissemination WP (WP6).

Delft University of Technology (TUD) 
The Delft University of Technology is the oldest and largest engineering university in the Netherlands. The project is hosted by the Faculty of Technology, Policy and Management. The broad focus of the faculty in the areas of socio-technical and socio-ecological systems complements the other traditional engineering faculties located in Delft. Within BYTE, among other tasks, TUD will use their expertise in foresight analysis to lead WP 5.

Institut National de Recherche en Informatique et automatique (INRIA) 
INRIA, the French Institute for research in computer science and control, operating under the dual authority of the Ministry of Research and the Ministry of Industry, is dedicated to fundamental and applied research in information and communication science and technology (ICST). As its strategy closely combines scientific excellence with technology transfer, it develops collaborations with the economic world through strategic industrial partners. By playing a leading role in the scientific community in the field and being in close contact with industry, Inria is a major participant in the development of ICST in France. Inria develops many partnerships with industry and fosters technology transfer and company foundation in the field of ICST. Within BYTE, in addition to other tasks, INRIA will use its expertise and past experience in roadmapping to lead WP6 “Roadmapping”. 

Det Norske Veritas (DNV) 
Det Norske Veritas (DNV) is a leading, independent provider of services for managing risk, with a network of more than 10.000 people in 300 offices in 100 different countries. It is a foundation established in 1864, with focus on the maritime and energy sectors. DNV assists its customers in managing risk by providing four categories of service: classification, certification, technology qualification and consultancy. DNV is also an internationally recognized provider of technical and managerial advisory services and one of the world’s leading classification societies. Within BYTE, among other tasks, DNV will use their industrial expertise to exclusively deliver a case study on energy to the BYTE project (in WP3).

SIEMENS AG (SIEMENS) 
Siemens AG (headquartered in Berlin and Munich) is a global powerhouse in electronics and electrical engineering, operating in the industry, energy, healthcare and infrastructure & city sectors. Siemens holds leading market positions in all its business areas. The company has around 405,000 employees (in continuing operations) working to develop and manufacture products, design and install complex systems and projects, and tailor a wide range of solutions for individual requirements. For over 160 years, Siemens has stood for technological excellence, innovation, quality, reliability and internationality. Within BYTE, SIEMENS will use their industrial expertise to exclusive deliver a case study on smart cities to the BYTE project (in WP3).


Case studies
[image: Picture1]BYTE will use the following case studies to produce evidence-based, clear and precise questions based on rigorous scholarship that illuminate opportunities and problems and possible solutions to be further investigated in the BYTE roadmap. The identification of these externalities will be complemented by a horizontal analysis to identify challenges, opportunities and externalities that are cross-disciplinary in nature, and thus relevant to big data as a whole. The consortium will also devise a methodology for measuring how these externalities may be amplified and the negative externalities diminished to enable the consortium, and eventually the big data community, to monitor progress and identify areas where further support is needed. 
These case studies involve organisations actively using big data for specific purposes and enable BYTE to understand strategies, actions and changes in behaviour associated with big data and identify their resultant positive and negative externalities. Furthermore, it will enable BYTE to better predict the type of regulatory environment that would allow European actors to take advantage of potential positive externalities and diminish negative externalities.

BYTE Case Studies 
Environmental data: Earth Observation Programme, Global Monitoring for Environment and Security (GMES) and the European Space Agency (ESA)
This case study will be conducted with the Earth Observation Programme, Global Monitoring for Environment and Security (GMES) and the European Space Agency (ESA) (European Space Agency, 2012). This work involves coordinating the capturing, storage and analysis of extremely large volumes of linked, heterogeneous streamed data sets (exceeding the exabyte level) via more than 30 satellites, as well as atmospheric, oceanic, optical and radar data used in the monitoring of climate change to aid global security and support policy-making. Potential externalities could include, leveraging better meteorological predictions into multiple industrial sectors and applications (e.g., logistics, supply chain management), producing more robust data for relevant research, data security issues, etc.

Commercial data: Google 
The commercial data case study will be conducted in collaboration with Google via their Google Maps service. Google Maps allows individuals to use mobile technologies to view and access maps from across the globe, local business information, driving directions and local traffic information. Such a service requires an enormous amount of data, including geo-spatial data, user submitted photographic content, street view imagery etc. (Google Maps, 2013). This case study enables BYTE to understand the impact of commercial data that is used by citizens and businesses across Europe. Potential externalities that this case study will address include; innovation in business models, inputs into digital sciences, privacy, data protection and the validity and reliability of data.

Utilities / smart cities: Siemens
BYTE partner Siemens will support a case study focusing on integrated management of multi-modal resource infrastructures which aims at optimising public water supply, distributed heating, electricity network operations and public transport. Types of data involved in the case study include publicly available data, such as generation profiles of renewables, weather forecasting data or traffic information, as well as the correlation of this data with the utilities’ proprietary information including high-resolution metering data and customer billing information. Potential externalities to be addressed through this case study include privacy, data security, as well as those concerning access to data for cross-sector optimisation and policy decisions.

Cultural data: The European Library (EL)
The cultural data case study will be conducted in collaboration with The European Library (EL). Through its extensive network of 19 national libraries and universities, users of the European Library are able to freely access over 20 million pages of full-text content and 5 million digital objects.2 The EL also works with the prestigious Europeana initiative3, a large-scale collaborative operation which provides access to more than 25 million digitised objects (such as books, sculptures, paintings, films, maps, etc.) from cultural heritage institutions in Europe. Cultural data is unique in that it is not as easily converted into numbers and codes which can be “crunched” and analysed; however texts, artefacts and objects are the most enduring types of data generated by human societies. Furthermore, texts, artefacts and objects also raise unique externalities, including:  forging new connections between diverse cultural artefacts, effectively managing intellectual property and licensing rights, providing open access to publicly held data, designing useful and effective metadata, making content in diverse formats searchable and interoperable, addressing ethical issues associated with making sensitive religious or cultural data publicly available, and encouraging the re-usage of this data by different communities etc.

Energy: Statoil
The energy case study will be conducted in collaboration with Statoil, a well-established international energy company. Statoil has enormous (petabytes) volumes of data, including, relational data stored in Oracle databases (e.g., measurements of pressure, colour and temperature), application-bounded formats (e.g., data for a fluid model simulator) and Windows application files (e.g., Excel and PowerPoint files presented in collaborative meetings). Potential externalities that this case study will address include; efficiency issues such as improving employee performance, increased occupational safety and hazard regulation, optimal extraction of energy resources and associated climate impacts.

Health: Institute of Child Health, University College London
The health case study will be focused on genetic data and conducted with the Institute of Child Health, via Professor Philip Beales a geneticist at the University College London (UCL). The case study will be based on UCL’s GOSgene initiative which involves working with congenital disorders to enable the discovery of new genes, the identification of disease and innovation in health care (UCL, 2013). GOSgene offers BYTE a unique case study of the controversial social externalities surrounding big data in pharmaceutical and healthcare innovation, as well as improved public health outcomes, providing efficiencies in healthcare services, reducing government healthcare expenditures, privacy, data protection and potential for discrimination.

Transport data: SNCF
The case study relating to transport data will be conducted in collaboration with SNCF, the French national railway company, who are members of our advisory board. This transportation company has played a central role in French national transport since 1937 and now connects passengers to a host of European destinations. They are present in 120 countries, and are the world's second largest transportation operator, generating over 33 billion EUR in revenue, employing a total workforce greater than 250,000, and moving more than 10 million passengers every day. Types of data that this case study offers include passenger, rail network, freight and logistical data. Potential externalities that this case study will address include innovation in infrastructure, efficiency in transport routes, resource management and supply chain, environmental impacts, vulnerability in potential crisis and data protection. 

Research
The BYTE project consists of the following work plan, which will involve producing the following deliverables. Upon completion of the relevant work, copies of deliverables will be available here. To stay up-to-date with the project, please contact us [INCLUDE LINK TO CONTACT PAGE].
[Please could you set this up in a similar manner to the TRI website, so that the following bullet point list takes the viewer down to the appropriate place on the web page] 
· WP1: Setting the stage on big data
· WP2: Elements of societal impact
· WP3: Case studies in positive and negative externalities
· WP4: Evaluating and addressing positive and negative externalities
· WP5: Foresight analysis
· WP6: Roadmapping
· WP7: The big data community
· WP8: Stakeholder engagement
· WP9: Dissemination

WP1: Setting the stage on big data aims to map the current context in which big data is being utilised, to review policies and initiatives relevant to big data in the public and private sector and, to understand the technological and infrastructural tools relevant to big data.
· D1.1) Understanding and mapping big data [due month 6]
· D1.2) Big data policies [due month 6]
· D1.3) Big data initiatives [due month 6]
· D1.4) Big data technologies and infrastructures [due month 6]

WP2: Elements of societal impact aims to understand the economic, legal, social, ethical and political issues relevant to big data currently and in the future. The WP also aims to gauge public sentiment around big data based on current information practices, and to understand the relationship between big data and open access to data.
· D2.1) Report on legal, economic, social, ethical and political issues [due month 7]
· D2.2) Report on public perceptions and social impacts relevant to big data [due month 7]
· D2.3) Report on the relationship between open access to data and big data [due month 7]

WP3: Case studies in positive and negative externalities aims to outline a methodology for undertaking case studies in big data. Following which it partners will undertake a series of case studies on big data in different sectors involving interviews with case study representatives to identify the positive and negative externalities evident within these case studies.
· D3.1) Case study methodology [due month 7]
· D3.2) Case study reports on positive and negative externalities [due month 15]

WP4: Evaluating and addressing positive and negative externalities aims to undertake a horizontal analysis of case studies to identify positive and negative externalities that can be traced across contexts to determine the extent to which negative externalities can be diminished and positive externalities can be amplified.
· D4.1) Horizontal analysis and social impacts of positive and negative externalities [due month 18]
· D4.2) Report on diminishing negative externalities and amplifying positive externalities [due month 19]

WP5: Foresight analysis aims to use foresight tools to develop a series of sector-specific visions for big data five years in the future (2020). Partners will also use foresight tools to develop a general vision for big data five years in the future (2020). These activities will enable partners to identify and understand any positive or negative externalities introduced by the vision and to gain stakeholder consensus on the BYTE vision.
· D5.1) The BYTE vision [due month 24]
· D5.2) Tackling the externalities of the vision [due month 24]

WP6: Roadmapping aims to design a research and policy roadmap for big data that accounts for the social impact, positive externalities and negative externalities associated with big data. Partners will also seek to gain stakeholder consensus on the BYTE roadmap via a workshop.
· D6.1) A roadmap for big data incorporating both the research roadmap and the policy roadmap [due month 30]

WP7: The big data community aims to design and form the big data community, including drafting founding texts. Partners will prepare a BYTE project final report, including a series of guidelines supported by community members. Finally, partners will ensure they input BYTE findings and guidelines into relevant networks.
· D7.1.1) Interim strategy and charter for the big data community [due month 24]
· D7.1.2) Final strategy and charter for the big data community [due month 35]
· D7.2.1) Interim sustainability plan for the big data community [due month 24]
· D7.2.2) Final sustainability plan for the big data community [due month 35]
· D7.3) Final report and guidelines [due month 36]
· D7.4) Report of input activities in respect of different networks [due month 36]
· D7.5) Standards and methodologies big data guidance [due month 36]

WP8: Stakeholder engagement involves partners creating a stakeholder taxonomy that maps relevant stakeholders within the big data ecosystem. This work package also entails partners creating a stakeholder contact list and liaison activities with the advisory board and further, continual building of BYTE project contacts.
· D8.1) Stakeholder taxonomy [due month 3]
· D8.2) Report on engagement and liaison activities within the big data ecosystem [due month 36]

WP9: Dissemination aims to identify and reach European stakeholders in order to raise awareness regarding the findings of the consortium and to encourage them to support recommendations.
· D9.1) The BYTE dissemination plan [due month 3]
· D9.2) Project brochures, posters and other promotional material [due month 3]
· D9.3) BYTE project showcase [due month 36]
· D9.4) Dissemination report [due month 36]

Events
BYTE partners are involved with many dissemination activities which can be found using the following links:
· Upcoming Events [Please include link to the upcoming events page]
· BYTE Workshops [Please include link to the BYTE workshops page]
· Past Events [Please include link to the past events page]
For more information or to sign up to our newsletter please visit the Contact page. 
[Please include link to the contacts page]
Upcoming events
BYTE partners are involved in the following upcoming events.
· 12 March 2014: BYTE will hold its kick-off meeting, which will be attended by all partners as well as a representative from the European Commission. The meeting will be held in Luxembourg.

· 19-20 March 2014: The project co-ordinator, Kush Wadhwa will attend the European Data Forum in Athens, Greece. Further information about the event can be found here. [Include link to http://2014.data-forum.eu/]  
BYTE Workshops
Throughout the project, the BYTE consortium will hold a series of workshops, the details of which (including the agenda and presentations) will be provided here.

Past events
Members of the BYTE consortium have been involved in a series of past events. Further information about their participation, including (where possible) copies of papers and presentations will be posted on this page.

Resources
Other notable research projects, networks and initiatives in big data:
***Coming soon***

Outreach
***Coming soon*** 

Contact
For more information about BYTE, please contact the project coordinator:

Kush Wadhwa
Senior Partner
Trilateral Research & Consulting, LLP
kush.wadhwa@trilateralresearch.com 
(t) +44 (0) 207-559-3550

Crown House
72 Hammersmith Road
London, W14 8TH
www.trilateralresearch.com 
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