Evidence sources used to inform our research strategies

Algebra
1. Research Excellence Framework (REF) exercise, (2014).
2. REF 2014, Impact Case Studies, (2014).
3. EPSRC, Pure Mathematics Evidence and Engagement Workshop Report, (2016).
4. EPSRC Mathematical Sciences Regional Workshops 2016.
5. EPSRC, Algebra Community Overview Document, (2016).
6. Council for the Mathematical Sciences (CMS), Mathematical Sciences Driving the UK Economy Forward.
7. European Research Council.
8. CMS, The Mathematical Sciences People Pipeline, (2015).
9. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK, (2012).

Analytical science
1. Healthcare Technologies Impact and Translation Toolkit.
2. EPSRC, Analytical Science Review, (2015).
3. EPSRC, Roadmap Exercise in Raman and IR Spectroscopic Capability in the UK, (2016).
4. EPSRC, Roadmap to Provide Internationally Leading NMR Infrastructure for UK Physical Sciences, (2013).
5. EPSRC, Terahertz Science and Technology Roadmap, (2016).
6. Government Office for Science, Forensic Science and Beyond: Authenticity, Provenance and Assurance, (2015).
7. Government Office for Science and Department for Environment, Food & Rural Affairs (Defra), Animal and Plant Health in the UK: Building Our Science Capability, (2014).
8. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (‘the Maxwell review’), (2014).
9. Stanford University, T-Sensors Summit for Trillion Sensor Roadmap, (2013).
10. National Measurement Office and Department for Business, Innovation & Skills (BIS), The National Measurement System: Strategy Document 2011-2015, (2011).
11. Association of the British Pharmaceutical Industry (ABPI), Bridging the Skills Gap in the Biopharmaceutical Industry: Maintaining the UK’s Leading Position in Life Sciences, (2015).

Antihydrogen
1. ALPHA webpage.
2. CERN webpage.
3. CERN, The Future of Antihydrogen Physics, (2014).
4. STFC, STFC Delivery Plan 2016-2020 (PDF), (2016).
5. Institute of Physics, Antimatter: A Review of its Role in the Universe and its Applications (PDF), (2013).

Architectures and operating systems
1. Community and user engagement (individual input, group feedback, team visits/events and evidence-gathering activities).
2. Input from the ICT Strategic Advisory Team, the UK Computing Research Committee (UKCRC) Executive Committee and Research Excellence Framework (REF) 2014 panellists.
3. M. Duranton et al., HiPEAC Vision 2015, (2015).
4. National Audit Office (NAO), The UK Cyber Security Strategy: Landscape Review, (2013).
5. Analysis of EPSRC data (grant data, application statistics, portfolio funding landscape).

Artificial intelligence technologies
1. Commons Select Committee, Robotics and Artificial Intelligence Inquiry - Written and Oral Submissions, (2016).
2. EPSRC, Analysis of Research Excellence Framework (REF) 2014 data and EPSRC Knowledge Maps, (2014).
3. Community and user engagement (individual input and group feedback).
4. EPSRC, Future Intelligent Technologies (FIT) Workshop, (2015).
5. Robotics and Autonomous Systems Special Interest Group (RAS SIG), Strategy and Landscape Documents, (2016).
6. The Royal Society, Machine Learning Conference Report (PDF) and ongoing policy project, (2015).
7. Nesta, Machines that Learn in the Wild (PDF), (2015).
8. IT Jobs Watch, Tracking the IT Job Market, (2016).
9. EPSRC, Output from the EPSRC Speech Technologies exceptions process (2015).
10. BEIS, Industrial Strategy White paper – building a Britain Fit for the Future (2017)
11. Growing the artificial intelligence industry in the UK, (2017)
12. BEIS, Artificial Intelligence Sector Deal, (2018)
13. Lords Select Committee on Artificial Intelligence – evidence and report, (2018)

Assistive technology, rehabilitation and musculoskeletal biomechanics
1. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences ('the Maxwell review'), (2014).
2. Institution of Mechanical Engineering (IMechE), Biomedical Engineering: Advancing UK Healthcare, (2014).
3. Department for Business, Innovation and Skills (BIS), Strength and Opportunity 2014, (2014).
4. Department of Health, Research and Development Work Relating to Assistive Technology 2014 to 2015, (2015).
5. Department of Health, Research and Development Work Relating to Assistive Technology 2015 to 2016, (2016).
Other sources:
· Portfolio visits, Healthcare Technologies Grand Challenge strategy development discussions and workshops (2014-15), theme visits and discussions with key research leaders.

Bioenergy
1. Royal Academy of Engineering, A Critical Time for UK Energy Policy: What Must Be Done Now to Deliver the UK's Future Energy System, (2015).
2. Energy Technologies Institute (ETI), Bioenergy: Delivering Greenhouse Gas Emission Savings through UK Bioenergy Value Chains (PDF), (2015).
3. ETI, Application of Sustainable Biomass and Waste Resources for Flexible and Affordable Low Carbon Energy (PDF), (2015).
4. ETI, Bioenergy: Enabling UK Biomass (PDF), (2015).
5. Supergen Programme Review, (2016).
6. UKERC, The costs and impacts of intermittency – 2016 update, (2017)
7. Royal Society and Royal Academy of Engineering, Greenhouse Gas Removal, (2017)
8. BEIS, The Clean Growth Strategy, (2018).
9. BEIS, Industrial Strategy, (2018).
10. Committee on Climate Change, Biomass in a low-carbon economy, (2018)
11. Committee on Climate Change, Net Zero: UK’s contribution to stopping global warming, (2019).
12. BEIS, Energy Needs Innovation Assessment, (2019).

Biological informatics
1. Cross-Research Council statement.
2. Synthetic Biology Roadmap (PDF).
3. Input from the ICT Strategic Advisory Team.
4. Community and user engagement (individual input and group feedback).
5. Innovate UK, UK Bioinformatics (PDF) Landscape, (2015).
6. Office of Life Sciences, Genomics in the UK (PDF), (2015).

Biomaterials and tissue engineering
1. AMLC, Materials for Healing, (2016).
2. EPSRC, Healthcare Technologies Impact and Translation Toolkit (PDF).
3. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences ('the Maxwell review'), (2014).
4. Institute of Materials, Minerals and Mining, Biomaterials and Tissue Engineering in the UK, (2013).
5. Horizon 2020, Biomaterials for Health - A Strategic Roadmap for Research and Innovation (PDF).
6. Department for Business, Innovation and Skills (BIS), Eight Great Technologies - Regenerative Medicine and Advanced Materials, (2013).
7. BIS and Department of Health, Taking Stock of Regenerative Medicine in the United Kingdom (PDF), (2011).
8. NC3R, A Non-Animal Technologies Roadmap for the UK: Advancing Predictive Biology (PDF), (2015).
9. Life Science Exchange - Regenerative Medicine Focus Group.
10. Regenerative Medicine Expert Group, Building on Our Own Potential: A UK Pathway for Regenerative Medicine (PDF), (2015).
11. UKRMP, A Strategy for UK Regenerative Medicine (PDF), (2012).
12. House of Lords, Regenerative Medicine Report (PDF), (2013).
13. UKRMP, Regenerative Medicine Forward Look (PDF), (2011).
14. World Technology Evaluation Center (WTEC), Global Assessment of Biological Engineering & Manufacturing (PDF), (2014).
15. Cell and Gene Therapy Catapult, Cell Therapy GMP Manufacturing in the UK (PDF), (2014).
Other Sources:
· M. Viceconti, In Silico Clinical Trials Roadmap, (2016).
· Medical Engineering Initiative, Opportunities and Challenges: Advancing and Translating Knowledge and Technology (PDF), (2016)
· IMechE, Biomedical Engineering: Advancing UK Healthcare (PDF), (2014).

Biophysics and soft matter physics
1. Physics of Life Network, From Molecules to Systems: Towards an Integrated Heuristic for Understanding the Physics of Life (PDF), (2015).
2. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (PDF) ('the Maxwell review'), (2014).
3. British Biophysical Society, New Horizons for British Biophysics (PDF), (2016).
4. Chemistry Growth Strategy Group, Chemistry at Work: Strategy for Delivering Chemistry-Fuelled Growth of the UK Economy (PDF), (2013).
5. Innovate UK Formulation Special Interest Group, Realising the Potential for Formulation in the UK (PDF), (2013).

Built environment
1. HM Government, Construction 2025 (PDF), (2013).
2. Government Office for Science, Future of Cities: The Science of Cities and Future Research Priorities, (2016) (and related reports on the theme).
3. Royal Academy of Engineering, Built for Living, (2015).
4. KPMG, UK Government Construction Pipeline (PDF), (2016).
5. REF 2014, Main Panel C Report, (2015).
6. UKCRIC website, (2016).

Carbon capture and storage
1. The Energy Technologies Institute (ETI), Carbon Capture and Storage: Building the UK Carbon Capture and Storage Sector by 2030 - Scenarios and Actions (PDF), (2015).
2. Committee on Climate Change (CCC), Meeting Carbon Budgets: 2016 Progress Report to Parliament (PDF), (2016).
3. Energy Research Partnership (ERP), Managing Flexibility Whilst Decarbonising the GB Electricity System (PDF), (2015).
4. HM Treasury, Sustainability in the Spending Review (PDF), (2016).
5. Parliamentary Advisory Group on Carbon Capture and Storage (CCS) - Lowest Cost Decarbonisation for the UK: The Critical Role of CCS, (2016).
6. UKERC, The costs and impacts of intermittency – 2016 update, (2017)
7. Royal Society and Royal Academy of Engineering, Greenhouse Gas Removal, (2017)
8. BEIS, The Clean Growth Strategy, (2018).
9. BEIS, Industrial Strategy, (2018).
10. BEIS, The UK carbon capture usage and storage deployment pathway: an action plan, 2018
11. BEIS, Accelerating CCS Technologies, (2018)
12. Committee on Climate Change, Net Zero: UK’s contribution to stopping global warming, (2019).
13. BEIS, Energy Needs Innovation Assessment, (2019)

Catalysis
1. Dutch Ministry of Economic Affairs, Netherlands Institute for Catalysis Research and Industrial Advisory Board of NIOK, Catalysis - Key to a Sustainable Future: Science and Technology Roadmap for Catalysis in the Netherlands (PDF), (2015).
2. Chemistry Growth Strategy Group, Strategy for Delivering Chemistry-fuelled Growth of the UK Economy (PDF), (2013).
3. International Energy Agency (IEA), International Council of Chemical Associations and DECHEMA, Technology Roadmap: Energy and GHG Reductions in the Chemical Industry via Catalytic Processes (PDF), (2013).
4. House of Lords Science and Technology Select Committee, Waste or Resource? Stimulating a Bioeconomy (PDF), (2014).
5. European Technology Platform for Sustainable Chemistry (SusChem), Strategic Innovation and Research Agenda (PDF), (2015).
6. Chemical Sciences and Society Symposium (CS3), Chemistry and Water: Challenges and Solutions in a Changing World (PDF), (2015).
7. Dial-a-Molecule Grand Challenge Network, Transforming Synthesis, Enabling Science (PDF), (2013).
8. Directed Assembly Grand Challenge Network, Beyond the Molecule: A Roadmap to Innovation (PDF), (2012).
9. European Cluster on Catalysis, Science and Technology, Roadmap on Catalysis for Europe (PDF), (2016).
10. National Research Council, Industrialization of Biology, (2015).
11. Research Excellence Framework (REF) 2014, Overview Report by Main Panel B and Sub-panels 7 to 15 (PDF), (2015).
12. Research Councils UK (RCUK), Large Facilities Project: Science Requirements Document (PDF), (2014).

Chemical biology and biological chemistry
1. EPSRC, (2016), Focus group in Chemical Biology
2. Research Excellence Framework, Chemistry Sub-Panel (UOA8), (2014)
3. Professor Patrick H Maxwell FMedSci, The Maxwell Report 'The importance of engineering and physical sciences research to health and life sciences' (PDF), (2014)
4. HM Government, Report 'Life science competitiveness indicators (PDF)', (2015)
5. BBSRC, Vulnerable skills and capabilities report, (2015)
6. Chemical Industries Association UK, Chemical and pharmaceutical industry facts and figures (PDF), (2015)

Chemical reaction dynamics and mechanisms
1. CWTS, Leiden Ranking Citation Analysis, (2015).
2. Research Excellence Framework (REF) 2014, Main Panel B Overview Report (PDF), (2014).
3. EPSRC community engagement, (2016).
4. EPSRC, Sovereign capability report, (2015).
5. EPSRC REF panel workshop, (2016).
Other source:
· Dial-a-Molecule Grand Challenge Network, Transforming Synthesis, Enabling Science: Roadmap for Synthesis in the 21st Century (PDF), (2012).

Chemical structure
1. EPSRC, EPSRC Analytical Science Review (PDF), (2015).
2. EPSRC, Nuclear Magnetic Resonance (NMR) Spectroscopy Roadmap (PDF), (2013).
3. Association of the British Pharmaceutical Industry (ABPI), Bridging the Skills Gap in the Biopharmaceutical Industry: Maintaining the UK's Leading Position in Life Sciences (PDF), (2015).
4. Institut Laue-Langevin, Annual Report, (2015).
5. European Cluster on Catalysis, Science and Technology Roadmap on Catalysis for Europe (PDF), (2016).
6. US Department for Energy:
· Challenges at the Frontiers of Matter and Energy: Transformative Opportunities for Discovery Science (PDF)
· Carbon Capture: Beyond 2020 (PDF), (2010).

Clinical technologies (excluding imaging)
1. EPSRC, Healthcare Technologies Impact and Translation Toolkit (PDF).
2. MedTech Europe, The European Medical Technology Industry in Figures, (2019).
3. Ernst and Young Global Ltd, Pulse: Medical Technology Report (PDF), (2016).
4. Yole Development, BioMEMS: Microsystems for Healthcare Applications, (2016).
5. Institution of Mechanical Engineers (IMechE), Biomedical Engineering: Advancing UK Healthcare (PDF), (2014).
6. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (PDF) ('The Maxwell review'), (2014).
7. Biosensors Market by Application (Point of Care, Home Diagnostics, Research Labs, Biodefense, Environmental Monitoring, Food Industry), (2019).
8. Optoelectronics Industry and Technology Development Association (OITDA), Annual Technical Report 2014 (PDF), (2017).
9. Policy Exchange, Eight Great Technologies (PDF), (2013).
10. McKinsey and Company, Disruptive Technologies: Advances that Will Transform Life, Business, and the Global Economy, (2013).
11. HM Government, Strategy for UK Life Sciences: One Year On (PDF), (2012).
12. NHS, NHS Long Term Plan, (2019).
13. Avicenna, In Silico Clinical Trials Roadmap (PDF), (2016).
14. VPH-FET Research Roadmap (PDF), (2011).
15. HM Government, Leading-edge healthcare: Industrial Strategy Challenge Fund, (2018).
Other sources:
· IMechE, 21st Century Engineering for an Ageing Population (PDF), (2014).
· National Science and Technology Council, National Nanotechnology Initiative Strategic Plan (PDF), (2014).
· Department of Health, Action Plan on Hearing Loss (PDF), (2015).

Coastal and waterway engineering
1. EPSRC Workshop on the Future of Water Research, (February 2016).
2. The UK Water Partnership, Future Visions for Water and Cities: A Thought Piece (PDF), (2016).
3. Sayers for the Adaptation Sub-Committee, Projections of Future Flood Risk in the UK, (2015).
4. HM Government, National Flood Resilience Review, (2017).
5. E.C. Penning-Roswell, (2014), A Realistic Assessment of Fluvial and Coastal Flood Risk in England and Wales, Transactions of the Institute of British Geographers, (1), 44-61.
6. Arup, Global Water Research Review 2014-2015, (2016).
7. Environment Agency, Joint Flood and Coastal Erosion Risk Management Research and Development Programme: Programme Definition Document, (2015).

Cold atoms and molecules
EPSRC, Cold Atoms and Molecules Monitoring Portfolio Evolution Report, (2015).
1. European Commission, Quantum Technologies: Implications for European Policy (PDF), (2016).
2. European Commission, Quantum Technologies: Opportunities for European Industry, (2015).
3. National Physical laboratory, Metrology for the 2020s (PDF), (2013).
4. National Physical Laboratory, Confidence in the UK 2016-2021: A National Approach to Measurement, Preparing for the 2020s (PDF), (2015).
5. UKNQT, National Strategy for Quantum Technologies: A New Era for the UK, (2015).

Combustion Engineering
1. Society of Motor Manufacturers and Traders (SMMT), Internal Combustion Engine: Capability Report (PDF), (2012)
2. Innovate UK, Automotive Technologies: The UK’s Current Capabilities (PDF), (2010)
3. Aerospace Technology Institute, Propulsion Strategy, (2016)
4. Advanced Propulsion Centre, Internal Combustion Engines Roadmap, (2013)
5. Automotive Council UK, Low Carbon Automotive Propulsion Technologies, (2016)
6. HM Government, Driving the Future Today: A Strategy for Ultra Low Emission Vehicles in the UK (Word), (2013)
7. European Commission, Flightpath 2050: Europe’s Vision for Aviation (PDF), (2011)
8. HM Government, Government Boost for Jet Engines with £10 million Investment for Next Generation Technology (press release), (2016)
9. UK Turbulent Reacting Flows Consortium (UKCTRF)

Complex fluids and rheology
1. Association of the British Pharmaceutical Industry (ABPI), Bridging the Skills Gap in the Biopharmaceutical Industry (PDF), (2015).
2. EPSRC portfolio data: size, investments, student numbers.
3. Innovate UK, A Strategy for Innovation in the UK Chemistry-using Industries, (2013).
4. Innovate UK, Realising the Potential for Formulation in the UK, (2013).
5. Innovate UK, A Pre-competitive Vision for the Food & Drink Industries (PDF), (2013).
Other sources:
· Learned Society Balancing Capability Workshop, (February 2016).
· Chemical Engineering Heads of Department meeting, (July 2016).
· Community engagement with stakeholders and researchers in this research area.

Complexity science
1. EPSRC, Mathematical Sciences Community Overview Documents (PDF), (2016)
2. Analysis of EPSRC student, fellowship and grant data
3. Research Excellence Framework (REF) 2014: Overview Report by Main Panel B and Sub-panels 7-15 (PDF), (2014)
4. EPSRC, International Review of Mathematics (PDF), (2011)
Other sources:
· EPSRC, Engineering Grand Challenges: Reports on Outcomes of a Retreat, (2014)
· Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK, (2012)

Computational and theoretical chemistry
1. Research Excellence Framework (REF) 2014.
2. Nobel Prize in Chemistry, (2013).
3. Department for Business, Innovation & Skills (BIS), International Comparative Performance of the UK Research Base (PDF), (2013).
4. HEC, Annual Report, (2016).
5. EPSRC, Hector Impact Report, (2014).
6. ARCHER science case (EPSRC internal).
7. EPSRC, CCPs mid-term review, (2013).

Condensed matter: electronic structure
1. Research Excellence Framework (REF) 2014, Overview Report by Main Panel B and Sub-panels 7 to 15 (PDF), (2014)
2. European Research Council (ERC), Statistics
3. EPSRC ARCHER Resource Allocation Panels, January 2014 to March 2015.
4. Innovate UK, Solar Energy Systems Value Chain, (2015)
5. University of Maryland, Advancing Caloric Materials for Efficient Cooling (PDF), (2015)
6. MIT Technology Review, Microsoft’s Quantum Mechanics, (2014)

Condensed matter: magnetism and magnetic materials
1. REF 2014, Overview Report by Main Panel B and Sub-panels 7 to 15 (PDF), (2014).
2. ERC, Statistics.
3. The 2014 Magnetism Roadmap (PDF), (2014).
4. International Technology Roadmap for Semiconductors (ITRS), (2015).
5. European Rare Earths Competency Network (ERECON).

Continuum mechanics
1. EPSRC, Applied Mathematics Evidence and Engagement Workshop Report (PDF), (2016)
2. EPSRC, Continuum Mechanics Community Overview Document (PDF), (2016)
3. International Review of Mathematical Sciences (PDF), (2010)
4. EPSRC, Industrial Mathematics Community Overview Document (PDF), (2016)
5. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK (PDF), (2012)
6. Research Excellence Framework (REF) exercise, (2014)

Control engineering
1. Automotive Council UK, Driving Success: A Strategy for Growth and Sustainability in the UK Automotive Sector (PDF), (2013)
2. Network Rail, Technical Strategy: A Future Driven by Innovation, (2013)
3. Department of Energy and Climate Change (DECC), Smart Grid Vision and Routemap (PDF), (2014)
4. EPSRC, Future Intelligent Technologies (FIT) Workshop (PDF), (2015)
5. Transport Systems Catapult, Traveller Needs and UK Capability Study (PDF), (2015)
6. Aerospace Technology Institute, Technology Strategy and Portfolio Update, (2016)
7. Defense Advanced Research Projects Agency (DARPA), Biological Control, (2016)
8. National Infrastructure Commission, Smart Power (PDF), (2016)

Databases
1. Community engagement (individual input, group feedback and team visits) and input from the ICT Strategic Advisory Team, the UK Computing Research Council (UKCRC) Executive Committee and Research Excellence Framework (REF) 2014 panellists (sub-panel 11)
2. Analysis of EPSRC application and student data
3. EPSRC, ICT Perspectives on Big Data Analytics Workshop (PDF), (2015)
4. ACM, The Beckman Report on Database Research, (2016)
5. The Alan Turing Institute, Shaping our Strategy (PDF), (2016)

Digital signal processing
1. Mid-term review of the UDRC (September 2015), which commented on the international standing of UK research in signal processing.
2. Information and Communication Technologies (ICT) workshops with Network and Programme Grant Directors.
3. Discussions with the community.
4. ICT Strategic Advisory Team.
At the time of producing this rationale, there were no published reports dealing explicitly with this research area.

Displays
1. Analysis of EPSRC data
2. Community engagement (individual input, group feedback and team visits)
3. Input from the EPSRC Information and Communication Technologies (ICT) Theme Strategic Advisory Team (SAT) and Research Excellence Framework (REF) 2014 panellists
4. Photonics Leadership Group
5. Photonics21, Photonics Landscape Europe
6. A. Hamacker and G. Jordan, Photonics Revolutionising our World, (2014)
7. Roadmap: UK III-V Community Engagement with Industry

Electrical motors and drives / electromagnetics
1. Automotive Council UK, Driving Success: A Strategy for Growth and Sustainability in the UK Automotive Sector (PDF), (2013)
2. Automotive Council UK, Electric Machines and Power Electronics: UK Opportunities (PDF), (2013)
3. Advanced Propulsion Centre, Low Carbon Automotive Propulsion Technologies (PDF), (2016)
4. Aerospace Technology Institute, Technology Strategy and Portfolio Update, (2016)
5. Department for Business, Innovation & Skills (BIS), Power Electronics: A Strategy for Success (PDF), (2011)
6. National Infrastructure Commission, Smart Power (PDF), (2016)

Electrochemical sciences
1. Research Excellence Framework (REF) 2014, Main Panel B Overview Report (PDF), (2014)
2. J. Skea, Electrochemical Energy Technologies and Energy Storage: Energy Strategy Fellowship - Energy Research and Training Prospectus Report 6, (2014)
3. NACE International, International Measures of Prevention, Application, and Economics of Corrosion Technologies (IMPACT) Study (PDF), (2016)
4. EPSRC, Sovereign Capability Report, (2015)
5. CWTS, Leiden Ranking Citation Analysis, (2015)
6. EPSRC REF panel workshop, (2016)

End Use Energy Demand (Energy Efficiency)
1. Low Carbon Innovation Coordination Group (LCICG), Industrial Sector Technology Innovation Needs Assessment, (2016).
2. Low Carbon Innovation Coordination Group (LCICG), Domestic Buildings Technology Innovation Needs Assessment, (2016)
3. Low Carbon Innovation Coordination Group (LCICG), Non-Domestic Buildings Technology Innovation Needs Assessment, (2016).
4. Low Carbon Innovation Coordination Group (LCICG), Heat Technology Innovation Needs Assessment, (2016).
5. UKERC, The costs and impacts of intermittency – 2016 update, (2017)
6. BEIS, The Clean Growth Strategy, (2018).
7. BEIS, Industrial Strategy, (2018).
8. Net Zero: UK’s contribution to stopping global warming, (2019)

Energy networks
1. National Infrastructure Commission, Smart Power (PDF), (2016)
2. Department of Energy & Climate Change (DECC), Towards a Smart Energy System (PDF), (2015)
3. Energy Research Partnership, Managing Flexibility Whilst Decarbonising the GB Electricity System (PDF), (2015)
4. Low Carbon Innovation Coordination Group (LCICG), Technology Innovation Needs Assessment (TINA): Electricity Networks & Storage (EN&S), (PDF), (2012)
5. Research Councils UK (RCUK), Review of Energy 2010 (PDF), (2010)
6. RCUK, Research Councils UK Energy Programme Strategy Fellowship (PDF), (2012)
7. Supergen HubNet, Position Papers, (2012-2016)
8. National Grid, Future Energy Scenarios, (2016)
9. Energy Technologies Institute (ETI), Smart Systems and Heat: Decarbonising Heat for UK Homes (PDF), (2015)
10. International Energy Agency (IEA), Global Electric Vehicles Outlook 2016 (PDF), (2016)

Energy storage
1. Supergen reviews, event attendance and conversations with relevant bodies
2. HM Government (Automotive Council UK), Driving Success: A Strategy for Growth and Sustainability in the UK Automotive Sector (PDF), (2013)
3. Aerospace Technology Institute, Technology Strategy and Portfolio Update (PDF), (2016)
4. Royal Academy of Engineering, A Critical Time for UK Energy Policy: What Must Be Done Now to Deliver the UK’s Future Energy System, (2015)
5. HM Government, 2050 Pathways Analysis (PDF), (2010)
6. Institution of Engineering and Technology (IET), Britain’s Power System: The Case for a System Architect, (2014)
7. Committee on Climate Change, Fifth Carbon Budget (PDF), (2015)
8. Industrial Strategy White Paper (2017)
9. Clean Growth Strategy (2017)
10. Road to Zero (2018)

Engineering design
1. EPSRC, Engineering Design Action Plan
2. Sir George Cox, Cox Review of Creativity in Business: Building on the UK’s Strengths (PDF), (2005)
3. ATI, Technology Strategy & Portfolio Update, (2016.
4. Design Council, Leading Business by Design: High Value Manufacturing (PDF), (2015)

Fluid dynamics and aerodynamics
1. ATI, Strategy Documents, (2015)
2. Clean Sky, Greener Aviation, (2016)
3. Clean Sky, Report to the European Parliament on the Socio-economic Impact of Clean Sky (PDF), (2016)
Other sources:
· EPSRC, Wind Tunnels: Infrastructure Roadmap (PDF), (2015)
· EPSRC data, including EPSRC knowledge maps, information on current and past funded research, and the population of PhD students supported through EPSRC (publicly available information on these sources can be found at https://www.epsrc.ac.uk/research/ourportfolio/vop/ or through Gateway to Research)
· Outcomes of EPSRC-led workshops, including Applied Mathematics Evidence and Engagement (PDF), (2015)

Fossil Fuel power generation
1. Energy Technologies Institute (ETI), Bioenergy: Enabling UK Biomass (PDF), (2015).
2. Energy Research Partnership (ERP), Managing Flexibility Whilst Decarbonising the GB Electricity System (PDF), (2015).
3. HM Government, The Carbon Plan: Reducing Greenhouse Gas Emissions, (2013 - last update).
4. HM Government, 2050 Pathways Analysis (PDF), (2010).
Other source:
· Research Councils UK (RCUK), RCUK Review of Energy 2010, (2010).

Fuel cell technology
1. HM Government, 2050 Pathways Analysis (PDF), (2010).
2. CRM_Innonet, Final Roadmap Report (PDF), (2015).
3. CS3, Efficient Utilization of Elements (PDF), (2013).
4. Government Office for Science, Technology and Innovation Futures: UK Growth Opportunities for the 2020s (PDF), (2012).
5. HM Government (Automotive Council UK), Driving Success: A Strategy for Growth and Sustainability in the UK Automotive Sector (PDF), (2013).
6. Low Carbon Innovation Coordination Group (LCICG), Hydrogen for Transport Summary Report (PDF), (2014).
7. Research Councils UK (RCUK) Energy Programme, Energy in the Home and Workplace (PDF), (2013).
8. Institution of Chemical Engineers (IChemE), Chemical Engineering Matters, (2016).
9. Committee on Climate Change, The Fifth Carbon Budget, (2015).
10. European Science Foundation, Materials for Key Enabling Technologies (PDF), (2011).
11. International Energy Agency (IEA), Technology Roadmap Hydrogen and Fuel Cells (PDF), (2015).
12. Supergen reviews, event attendance and conversations with relevant bodies.
Other sources:
· New Energy World IG, Fuel Cell and Hydrogen Technologies in Europe (PDF), (2014).
· Carbon Trust, Strategic Assessment of the Role and Value of Energy Storage Systems in the UK Low Carbon Energy Future (PDF), (2012).

Functional ceramics and inorganics
1. EPSRC, Materially Better: Ensuring the UK is at the Forefront of Materials Science (PDF), (2013).
2. European Science Foundation (ESF), Materials for Key Enabling Technologies (PDF), (2011).
3. Knowledge Transfer Network (KTN), Advanced Materials Landscape Study, (2015).
4. EPSRC, New Materials for RF and Microwave Technologies (PDF), (2014).
5. Chemical Sciences and Society Summit (CS3), Efficient Utilization of Elements (PDF), (2013).
6. Government Office for Science, Technology and Innovation Futures: UK Growth Opportunities for the 2020s (PDF), (2012 refresh).
7. McKinsey & Company, Disruptive Technologies: Advances That Will Transform Life, Business, and the Global Economy, (2013).
8. AMLC, Vision papers, (2016).
9. EPSRC, Sovereign Capability Report, (2015).
10. EPSRC data analysis of coding, large grants, fellowships and knowledge maps.

Geometry and topology
1. EPSRC, Pure Mathematics Evidence and Engagement Workshop Report (PDF), (2016).
2. EPSRC, EPSRC Mathematical Sciences Community Overview Documents (PDF), (2016)
3. Alan Turing Institute, Shaping our Strategy (PDF), (2016).
4. Council for the Mathematical Sciences, The Mathematical Sciences People Pipeline (PDF), (2015).
5. Knowledge Transfer Network and Smith Institute. Data Science: Exploring the Mathematical Foundations (PDF), (2014).

Graphene and carbon nanotechnology
1. EPSRC, Materially Better: Ensuring the UK is at the Forefront of Materials Science (PDF), (2013).
2. European Science Foundation, Materials for Key Enabling Technologies, (2011).
3. Knowledge Transfer Network, Advanced Materials Landscape Study, (2015).
4. McKinsey & Company, Disruptive Technologies: Advances That Will Transform Life, Business, and the Global Economy, (2013).
5. Government Office for Science, Technology and Innovation Futures: UK Growth Opportunities for the 2020s (PDF), (2012 refresh).
6. CS3, Efficient Utilization of Elements (PDF), (2013).
7. AMLC, Vision papers, (2016).
8. A.C. Ferrari et al., (2015), Science and Technology Roadmap for Graphene, Related Two-dimensional Crystals, and Hybrid Systems (PDF), RSC Nanoscale, Volume 7, 11, 4587-5062.
9. EPSRC, Sovereign capability report, (2015).
10. EPSRC data: student numbers, large grants, fellowships and knowledge maps.

Graphics and visualisation
1. Community engagement (individual input, group feedback and team visits).
2. Input from the ICT Strategic Advisory Team, the UK Computing Research Committee (UKCRC) Executive Committee and Research Excellence Framework (REF) 2014 panellists.
3. Department of Culture, Media and Sport, Reports, (2016).
4. Nesta, A Map of the UK Games Industry (PDF), (2014).
5. Analysis of EPSRC funding data.
6. Data science meeting at the Advanced Technologies Institute.
7. The Alan Turing Institute, Theoretical Foundation of Visual Analytics, (2016). 

Ground engineering
· Research Excellence Framework (REF) 2014, Overview Report by Main Panel B and Sub-panels 7-15 (PDF), (2015).
· [bookmark: _Ref464721782]Department for Business, Innovation & Skills (BIS), Construction 2025 (PDF), (2015).
· B. Clarke, C. Middleton and C. Rogers, (2016), The Future of Geotechnical and Structural Engineering Research, Proceedings of the Institution of Civil Engineers - Civil Engineering, Vol.169, 1, 41-48.
Other sources:
· BIS, The UK’s Nuclear Future, (2013).
· House of Commons, Environmental Audit Committee: Soil Health – First Report of Session 2016-17, (2016).
· Government Office for Science, Future Cities: The Science of Cities and Future Research Priorities, (2016).

Human communication in ICT
1. EPSRC application and student data and bibliometric data analysis.
2. Research Excellence Framework (REF) 2014, The UOA 11 Report, (2015).
3. Engagement: discussions with the ICT Strategic Advisory Team, relevant REF panellists, the UK Computing Research Committee (UKCRC) Executive Committee, ICT Theme workshops (including the Human-Like Computing Workshop) and leaders in the research field.
4. CITIA, CITIA Roadmap for Conversational Interaction Technologies: Five Scenarios for Research and Innovation, (2015).
5. EPSRC, EPSRC Strategy and Cyber Security: Evidence Gathered and Future Plans, (2016).
6. Economic and Social Research Council (ESRC), International Benchmarking Review of UK Psychology, (2011).
Other source:
· EPSRC, Review of HCI Research in the UK, (2012).

Human-computer interaction
1. EPSRC application and student data and bibliometric data analysis.
2. Research Excellence Framework (REF) 2014, UOA 11 Panel, The REF UOA 11 Report (PDF), (2015).
3. EPSRC, HCI Review 2012 (PDF), (2012).
4. EPSRC, Future Intelligent Technologies (FIT) Workshop (PDF), (2015).
5. EPSRC, Healthcare Technologies Grand Challenges (PDF) Report, (2014).
6. EPSRC, Content Industries Research and Innovation Strategy, (2015).
7. Engagement: discussions with the ICT Strategic Advisory Team, the Digital Economy Programme Advisory Board, relevant REF panellists, the UK Computing Research Committee (UKCRC) Executive Committee, ICT Theme workshops and leaders in the research field.
8. Knowledge Transfer Network, IoT Tree of Life White Paper, (2015).
9. EPSRC, ICT Perspectives on Big Data Analytics Workshop (PDF), (2015).
Government Chief Scientific Adviser, The Internet of Things: Making the Most of the Second Digital Revolution (PDF), (2014).

Hydrogen and alternative energy vectors
1. Committee on Climate Change, The Fifth Carbon Budget (PDF), (2015).
2. Royal Academy of Engineering, A Critical Time for UK Energy Policy (PDF), (2015).
3. Optoelectronics Industry and Technology Development Association (OITDA), Annual Technical Report (PDF) 2014, (2015).
4. Low Carbon Innovation Coordination Group (LCICG), Hydrogen for Transport Summary Report (PDF), (2014).
5. I. Cerri, F. Lefebvre-Jourd, P. Holtappels, K. Honegger, T. Stubos and P. Millet, (2012), Scientific Assessment in Support of the Materials Roadmap Enabling Low Carbon Energy Technologies: Hydrogen and Fuel Cells (PDF)
6. Publications Office of the European Union (EUR; No.25293 EN).
7. Committee on Climate Change, Net Zero: The UK’s Contribution to Stop Global Warming, (2019)
8. Department for Transport, The Road to Zero, (2018)
9. HM Government, The Clean Growth Strategy, (2017)
10. Supergen reviews, event attendance and conversations with relevant bodies

ICT networks and distributed systems
1. Community and user engagement (individual input, group feedback, team visits/events, evidence-gathering and analysis).
2. Input from the ICT Strategic Advisory Team (SAT), the Manufacturing the Future SAT and Research Excellence Framework (REF) 2014 panellists.
3. Government Office for Science, The Internet of Things: Making the Most of the Second Digital Revolution (PDF), (2014).
4. NGMN Alliance, 5G White Paper, (2015).
5. 5G PPP Architecture Working Group, View on 5G Architecture (PDF), (2016).
6. Cabinet Office, The UK Cyber Security Strategy, (2011).
7. Cisco, Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2015–2020 White Paper, (2016). 

Image and vision computing
1. Input from the ICT, Engineering and Healthcare Strategic Advisory Teams, the UK Computing Research Committee (UKCRC) Executive Committee and Research Excellence Framework (REF) 2014 panellists.
2. Analysis of EPSRC funding data.
3. Community engagement (individual input, group feedback and team visits).
4. UK Government, Government Department Reports, (2016).
5. Annual Report of the Government Chief Scientific Adviser, Forensic Science and Beyond, (2015).
6. Cisco, Cisco Visual Networking Index: Forecast and Methodology, (2016).

Information systems
1. Community engagement (individual input, group feedback and team visits) and input from the ICT Strategic Advisory Team, UK Computing Research Council Executive Committee and Research Excellence Framework (REF) 2014 panellists (sub-panel 11).
2. EPSRC, ICT Perspectives on Big Data Analytics: Workshop (PDF), (2015).
3. The Alan Turing Institute, Shaping Our Strategy (PDF), (2016).
4. Analysis of EPSRC application and student data.
5. EPSRC, Healthcare Technologies Grand Challenges Report (PDF), (2014).

Infrastructure and urban systems
1. UKCRIC website.
2. HM Government, Construction 2025 (PDF), (2013).
3. Government Office for Science, Future of Cities: The Science of Cities and Future Research Priorities, (2016) (and related reports on the theme).
4. UK Research and Innovation, Urban Living Partnership.
Other sources:
· McKinsey Global Institute, Infrastructure Productivity: How to Save $1 Trillion a Year, (2013).
· Royal Academy of Engineering, Built for Living Landscape, (2015).
· EPSRC grant and portfolio data, including ECR grant volume and trends.

Light matter interaction and optical phenomena
1. Research Excellence Framework (REF) 2014: case studies.
2. UK National Quantum Technologies Programme, A Roadmap for Quantum Technologies in the UK (PDF), (2015).
3. Dstl, UK Quantum Technology Landscape 2014 (PDF), (2014).
4. Photonics Leadership Group, UK Photonics: Future Growth Opportunity Roadmap (PDF), (2015).
5. Institute of Physics (IOP), The UK's Performance in Physics Research: National and International Perspectives (PDF), (2014).
6. European Strategy Forum on Research Infrastructures (ESFRI), ESFRI Roadmap 2016, (2016).

Logic and combinatorics
1. Cabinet Office, The UK Cyber Security Strategy 2011-2016: Annual Report 2016 (PDF), (2016).
2. EPSRC, Community Overview Documents for Logic and Combinatorics (PDF), (2016).
3. EPSRC, Pure Mathematics Evidence and Engagement Workshop Report (PDF), (2016).
4. EPSRC Mathematical Sciences Regional Workshops 2016.
5. Council for the Mathematical Sciences (CMS), The Mathematical Sciences People Pipeline (PDF), (2015).

Manufacturing technologies
1. EEF, Manufacturing, Britain's Future, (2015).
2. EPSRC, Knowledge Maps, (2015).
3. UK Manufacturing Review 2015-2016.
4. Research Excellence Framework (REF) 2014, manufacturing submissions contributing to aeronautical, mechanical chemical and manufacturing engineering.
5. EPSRC Centres for Innovative Manufacturing Mid-term Reviews (providing international benchmarking), (2013-2016).
6. Office for National Statistics,  Statistical Bulletin: UK Labour Market - April 2016, (2016).
7. House of Commons Briefing Paper, Manufacturing: Statistics and Policy (PDF), (2015).
8. EEF: the Manufacturers' Organisation, website.
9. Government Office for Science, The Future of Manufacturing: A New Era of Opportunity and Challenge for the UK (PDF), (2013).
10. EEF, Innovation Support Report Card, (2015).

Marine wave and tidal
1. J. Skea, Investing in a Brighter Energy Future: Energy Research and Training Prospectus (PDF), (2013).
2. The Supergen Programme review process, gathered evidence and reports, (2016).
3. Consultation with the Department of Energy and Climate Change, and subsequently the Department for Business, Energy & Industrial Strategy (BEIS), about their research needs, (2016).
4. BEIS, Digest of UK Energy Statistics (DUKES), (2016).
5. DECC (now BEIS), UK Renewable Energy Roadmap (PDF), (2011).  
6. Scottish Government, Energy 2020 Routemap for Renewable Energy in Scotland: Update (PDF), (2015).  
7. Welsh Government, Energy Wales: A Low Carbon Transition Delivery Plan, (2016).  
8. Low Carbon Innovation Coordination Group (LCICG), Marine Energy Technology Innovation Needs Assessment (TINA), (2012, refreshed 2015).   
9. Energy Technologies Institute (ETI) and UK Energy Research Centre (UKERC), Marine Energy Technology Roadmap (PDF), (2014).
10. European Ocean Energy, Industry Vision Paper (PDF), (2013).
11. Climate Change Committee, The Fifth Carbon Budget, (2016).

Materials engineering - ceramics
1. Advanced Materials Leadership Council (AMLC), Vision Papers 2016: Advanced Structural Materials, Materials for Demanding Environments, Design of Materials and Processes, (2016).
2. EPSRC, Ceramics Community Engagement Meeting and associated report, (2016).
3. EPSRC, International Perceptions of the UK Materials Research Base (PDF), (2008).
4.  Cerame-Unie, Paving the Way to 2050: The Ceramic Industry Roadmap (PDF), (2012).
Other source:
· Research Excellence Framework (REF) 2014, Panel B Report, UOA 13: Electrical and Electronic Engineering, Metallurgy and Materials (PDF), (2015).

Materials engineering - composites
1. AMLC, Vision Papers 2016: Advanced Structural Materials; Materials for Demanding Environments, Design of Materials and Processes, (2016).
2. Composites Leadership Forum (CLF), The 2016 UK Composites Strategy (PDF), (2016).
3. Department for Business, Innovation and Skills (BIS), The UK Composites Strategy (PDF), (2009).
4. CLF, UK Composites 2013 (PDF), (2013).
5. Aerospace Technology Institute (ATI), Building Momentum for UK Aerospace (PDF), (2015).
6. ATI, Technology Strategy and Portfolio Update 2016, (2016).
7. Automotive Council UK, Driving Success: A Strategy for Growth and Sustainability in the UK (PDF), (2013).
8. CLF, Delivering UK Growth through the Multi-Sector Application of Composites (PDF), (2014).
9. Institution of Mechanical Engineers (IMechE), Composites: Consolidating the UK’s Competitiveness, (2014).
10. EPSRC, International Perceptions of the UK Materials Research Base (PDF), (2008).
Other sources:
· Research Excellence Framework (REF) 2014, Panel B Report, UOA 13: Electrical and Electronic Engineering, Metallurgy and Materials (PDF), (2015).

Materials engineering - metals and alloys
1. Advanced Materials Leadership Council (ALMC), Vision Papers 2016: Advanced Structural Materials – Materials for Demanding Environments, Design of Materials and Processes, (2016)
2. EPSRC, Reports from the Materials Research Exchange 2014 (PDF), (2014)
3. Aerospace Technology Institute (ATI), Building Momentum for UK Aerospace, (2015)
4. ATI, Technology Strategy and Portfolio Update 2016, (2016)
5. Automotive Council UK, Driving Success: A Strategy for Growth and Sustainability in the UK (PDF) Automotive Sector, (2013)
6. HM Government, The UK’s Nuclear Future (PDF), (2013)
7. Metals Forum, Vision 2030: The UK Metals Industry’s New Strategic Approach (PDF), (2015)
8. European Commission, Metallurgy Made in and for Europe (PDF), (2014)
9. EPSRC, International Perceptions of the UK Materials Research Base (PDF), (2008)
10. Research Excellence Framework (2014), Panel B Report, UOA 13: Electrical and Electronic Engineering, Metallurgy and Materials (pdf), (2015)

Materials for energy applications
1. RCUK Energy Programme Strategy Fellowship, Energy Research and Training Prospectus: Electrochemical Energy Technologies and Energy Storage (PDF), (2014)
2. EPSRC, Materially Better: Ensuring the UK is at the Forefront of Materials Science, (2013)
3. Department of Energy and Climate Change (DECC), UK Solar PV Strategy Part 1: Roadmap to a Brighter Future, (2013)
4. EPSRC Independent Review of Fission and Fusion (PDF) (2016)
5. DECC, Small Modular Reactors Competition: Phase One, (2016)
6. Innovate UK, Energy Systems Catapult: Welcome to the future of energy (PDF), (2016)
7. Council for Science and Technology, Science Landscape Seminar Report: Energy, (2015)
8. Council for Science and Technology, Science Landscape Seminar Report: Advanced Materials, (2015)
9. North East Technology Park (NETPark), Materials Integration for High Technology SMEs, (2015)

Mathematical analysis
1. International Review of Mathematics (PDF), (2010)
2. EPSRC, Applied Mathematics Evidence and Engagement Workshop (PDF) Report, (2016)
3. EPSRC, Pure Mathematics Evidence and Engagement Workshop (PDF) Report, (2016)
4. EPSRC, Mathematical Analysis Community Overview Document (PDF), (2016)
5. Research Excellence Framework (REF) 2014 exercise (PDF)
6. Council for the Mathematical Sciences (CMS), The Mathematical Sciences People Pipeline (PDF), (2015)
7. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK, (2012)

Mathematical Biology
1. EPSRC, Applied Mathematics Evidence and Engagement Workshop (PDF) Report, (2016)
2. EPSRC, Mathematical Biology and Medicine Community Overview Document (PDF), (2016)
3. International Review of Mathematical Sciences (PDF), (2010)
4. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (‘the Maxwell Review’), (PDF), (2013)
5. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK (PDF), (2012)
6. Research Excellence Framework (REF) exercise, (2014)
7. BBSRC and MRC, Review of Vulnerable Skills and Capabilities (PDF), (2014)

Mathematical physics
1. International Review of Mathematics (PDF), (2010)
2. Research Excellence Framework (REF) exercise, (2014)
3. EPSRC, Mathematical Physics Evidence and Engagement Workshop (PDF) Report, (2016)
4. EPSRC, Mathematical Physics Community Overview Document (PDF), (2016)
5. Council for the Mathematical Sciences (CMS), The Mathematical Sciences People Pipeline (PDF), (2015)
6. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK, (2012)
7. Institute of Physics, Mathematical Physics: What Is It and Why Do We Need It?, (2014)

Medical imaging (including medical image and vision computing)
1. World Health Organisation, Compendium of Innovative Health Technologies for Low-resource Settings: Assistive Devices, eHealth Solutions, Medical Devices, (2014)
2. WELMEC, Medical Engineering Initiative: Opportunities and Challenges Report, (2015)
3. Bishop et al., EPSRC/MRC Report of the Medical Imaging Technology Working Group, (2012)
4. National Cancer Research Institute (NCRI), Imaging Research in the UK: An NCRI Survey, (2012)
5. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (‘the Maxwell review'), (2014)
6. Academy of Medical Sciences, Realising the Potential of Stratified Medicine, (2013)

Microelectronic device technology
1. Input from the ICT Strategic Advisory Team and REF panellists.
2. Community and user engagement (individual and group feedback).
3. Electronic Systems Challenges & Opportunities (ESCO), A Blueprint for UK Economic Growth (PDF), (2013).
4. Power Electronics UK, Consultation Green Paper (PDF), (2014).
5. Analysis of EPSRC application and student data.

Microelectronics design
1. Input from the ICT Strategic Advisory Team and REF panellists
2. ESCO, A Blueprint for Economic Growth (PDF)
3. Community and user engagement (both individual and group feedback)
4. PlanetHPC, A Strategy for Research and Innovation through High Performance Computing (PDF), (2011)
5. Computing Community Consortium, Review of 21st Century Computer Architecture (PDF)
6. High Performance and Embedded Architecture and Compilation (HiPEAC), (PDF), Vision 2015
7. McKinsey Global Institute, The Internet of Things: Mapping the Value Beyond the Hype
8. Analysis of EPSRC application and student data

Microsystems
1. Yole, Status of the MEMS Industry 2016, (2016)
2. Yole, BioMEMS: Microsystems for Healthcare Applications 2016, (2016)
3. Yole, 2017 Microfluidic Applications in the Pharmaceutical, Life Sciences, In-Vitro Diagnostic, and Medical Device Markets, (2017)
4. P&S Market Research, Industry Insight: Microfluidic Devices Market Development and Demand Forecast to 2020, (2015)
5. Knowledge Transfer Network, UK Sensors Community Mapping Report, (2014)
6. Analysis of EPSRC portfolio data including current and past investments.
7. Community engagement, including focus group discussion, (2013)
8. Minerva, Nanotech Cluster and Industry Landscape in Japan, (2014)
9. TSensors Summit for Trillion Sensor Roadmap, (2013)
10. McKinsey Global Institute, Internet of Things: Mapping the Value Beyond the Hype, (2015)

Music and acoustic technology
1. IFPI, IFPI Digital Music Report 2014 (PDF): Lighting Up New Markets, (2014).
2. UK Music, Measuring Music 2015, (2015).
3. Action on Hearing Loss.
4. World Health Organization, Deafness and Hearing Loss, (2015).
Other source:
Information and Communication Technologies (ICT) workshops with Network, Programme and CDT Directors.

Natural language processing
1. EPSRC, Analysis of Research Excellence Framework (REF) 2014 data and EPSRC Knowledge Maps, (2014)
2. CITIA, CITIA Roadmap, (2016)
3. C.D. Manning, (2015), Computational Linguistics and Deep Learning. ACL 41(4), 701-707
4. Community and user engagement (individual input and group feedback)
5. J. Hirschberg and C.D. Manning, (2015), Advances in Natural Language Processing. Science 349(6), 261-266
6. EPSRC, Output from the Speech Technologies exceptions process, (2015)
7. IT Jobs Watch, Tracking the IT Job Market, (2016)
8. Growing the artificial intelligence industry in the UK, (2017)
9. BEIS, Artificial Intelligence Sector Deal, (2018)

Non-linear systems
1. The Alan Turing Institute, Shaping our Strategy, (2016)
2. EPSRC, Applied Mathematics Evidence and Engagement Workshop Report (PDF), (2016)
3. EPSRC, Non-Linear Systems and Complexity Community Overview Document, (2016)
4. EPSRC, Industrial Mathematics Community Overview Document, (2016)
5. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK, (2012)
6. International Review of Mathematical Sciences (IRM), (2010)
7. Research Excellence Framework (REF) exercise, (2014)

Nuclear fission
1. Nuclear Industry Council, Nuclear Energy and Society (PDF), (2014)
2. Nuclear Decommissioning Authority, Strategy Document (PDF), (2016)
3. HM Government, The Clean Growth Strategy, (2017)
4. National Grid, Future Energy Scenarios (PDF), (2017)
5. HM Government, Industrial Strategy Nuclear Sector Deal (PDF), (2018)
6. HM Government, Robotics for a Safer World (2018)
7. Nuclear Skills Strategy Group, Strategic Plan Update, (2018)
8. Committee on Climate Change, Net Zero: The UK’s Contribution to Stop Global Warming, (2019)
9. NIRAB, Annual Report 2019 (PDF), (2019)
10. BEIS, Energy Needs Innovation Assessment, (2019)

Number theory
1. Department for Business, Innovation & Skills (BIS), Competitive Analysis of the UK Cyber Security Sector (PDF), (2013)
2. Cabinet Office, The Cyber Security Strategy 2011-2016: Annual Report (PDF), (2016)
3. Research Excellence Framework (REF) 2014, Impact Case Studies, (2014)
4. EPSRC, EPSRC Pure Mathematics Evidence and Engagement Workshop Report, (2016)
5. EPSRC, EPSRC Community Overview Document: Number Theory
6. EPSRC Mathematical Sciences Regional Workshops 2016

Numerical analysis
1. The Alan Turing Institute, Shaping Our Strategy, (2016)
2. EPSRC, Applied Mathematics Evidence and Engagement Workshop (PDF), (2016)
3. Numerical Analysis Community Overview Document (PDF), (2016)
4. Research Excellence Framework (REF) 2014 exercise.
5. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK (PDF), (2012)
6. International Review of Mathematical Sciences (PDF), (2010)
7. Council for Science and Technology, The Age of Algorithms (PDF), (2013)

Operational Research
1. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK (PDF), (2012)
2. Operational Research (OR) Society, Making an Impact, (2012)
3. EPSRC, Operational Research Theme Day Report (PDF), (2015)
4. Research Excellence Framework (REF) 2014 exercise, Overview Report by Main Panel B and Sub-panels 7-15 (PDF), (2014)
5. International Review of Mathematical Sciences (PDF), (2010)
6. World Health Organization (WHO), Meeting Global Health Challenges through Operational Research and Management Science, (2011)
7. National Health Service, Five Year Forward View (PDF), (2014)

Optical communications
1. Roadmap: UK III-V Community Engagement with Industry.
2. Community engagement (individual input, group feedback and team visits).
3. Input from the ICT Strategic Advisory Team and Research Excellence Framework (REF) 2014 panellists.
4. EPSRC Optical Communications research area data.
5. Photonics Leadership Group.
6. Photonics Leadership Group, UK Photonics: Future Growth Opportunity Roadmap (PDF), (2015).
7. A. Hamacker and G. Jordan, Photonics: Revolutionising our World, (2014).
8. Photonics21, The Photonics Landscape Europe.
Other source:
· Policy Exchange, Eight Great Technologies (PDF), (2013).


Optical devices and subsystems
1. Community engagement (individual input, group feedback and team visits).
2. Input from the ICT Strategic Advisory Team and Research Excellence Framework (REF) 2014 panellists.
3. EPSRC Optical Devices and Subsystems research area data.
4. Photonics Leadership Group.
5. Photonics Leadership Group, UK Photonics: Future Growth Opportunity Roadmap (PDF), (2015).
6. A. Hamacker and G. Jordan, Photonics: Revolutionising our World, (2014).
7. Photonics21, The Photonics Landscape Europe. 
8. EPSRC, Laser-based Manufacturing Applications: UK Roadmap-2014 (PDF), (2014).

Optoelectronic devices and circuits
1. Input from the ICT Strategic Advisory Team and Research Excellence Framework (REF) 2014 panellists.
2. EPSRC Optoelectronic Devices and Circuits portfolio data.
3. Photonics Leadership Group.
4. Photonics Leadership Group, UK Photonics: Future Growth Opportunity Roadmap (PDF), (2015).
5. A. Hamacker and G. Jordan, Photonics Revolutionising our World, (2014).
6. Photonics21, Photonics Landscape Europe. 
7. Roadmap: UK III-V Community Engagement with Industry.
8. Policy Exchange, Eight Great Technologies (PDF), (2014).

Particle technology
1. European Powder Metallurgy Association (EPMA), Vision 2025: Future Developments for the EU Powder Metallurgy Industry, (2015).
2. ABPI, Bridging the Skills Gap in the Biopharmaceutical Industry (PDF), (2015).
3. EPSRC portfolio data: size, investments, student numbers.
4. Innovate UK, A Strategy for Innovation in the UK Chemistry-using Industries (PDF), (2013).
5. Innovate UK, Realising the Potential for Formulation in the UK (PDF), (2013).
6. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (PDF) ('the Maxwell review'), (2014).
Other sources:
· Community engagement with stakeholders and researchers.
· Learned Society Balancing Capability Workshop, (February 2016).
· Chemical Engineering Heads of Department meeting, (July 2016).

Performance and inspection of mechanical structures and systems
1. EPSRC, Review of Mechanical Engineering 2011 (PDF), (2011).
2. Technopolis (for the Royal Academy of Engineering and EPSRC), Engineering for a Successful Nation (PDF), (2015).
3. Lloyds Register Foundation, Review of Structural Integrity and Systems Performance, (2015).
4. Knowledge Transfer Network, A Landscape for the Future of NDT in the UK Economy, (2014).
5. Surface Engineering and Advanced Coatings Special Interest Group, Time for Strategic Change: UK Surface Engineering and Advanced Coatings Industry (PDF), (2014).
6. Aerospace Technology Institute, Aerospace Strategy, (2016).
7. Nuclear Innovation and Research Advisory Board, UK Nuclear Innovation and Research Programme Recommendations (PDF), (2016).
8. Non-Destructive Evaluation Research Association (NDEvR), community expert workshops, seminars and reviews, and expert community cross-sector industrial call for research (2016).

Pervasive and ubiquitous computing
1. Engagement: discussions with the ICT Strategic Advisory Team, relevant Research Excellence Framework (REF) 2014 panellists, the UK Computing Research Committee (UKCRC) Executive Committee, ICT Theme workshops and leaders in the research field.
2. EPSRC application and student data and bibliometric data analysis.
3. REF 2014, UOA 11 Panel, The REF UOA 11 Report (PDF), (2014).
4. Knowledge Transfer Network, IoT Tree of Life White Paper (PDF), (2015).
5. IoT Special Interest Group, A Roadmap for Interdisciplinary research in the Internet of Things (PDF), (2012).
6. Government Office for Science, The Internet of Things: Making the Most of the Second Digital Revolution (PDF), (2014).
7. Morgan Stanley, The Internet of Things is Now, (2015).
8. EPSRC, Healthcare Technologies Grand Challenges Report (PDF), (2014)

Photonic materials
1. Knowledge Transfer Network (KTN) - A state of the art review of smart materials: a review of metamaterials in the UK (PDF), (2015).
2. Photonics leadership group UK Photonics Future Growth Opportunity Roadmap (PDF), (2015).
3. Nanophotonics Europe - Nanophotonics: A Forward Look (PDF), (2012).
4. Photonics 21: Photonics Industry Report 2015 - Key Data (PDF), (2015).

Plasma and lasers
1. EPSRC, EPSRC Independent Review of Fission and Fusion, (2016).
2. Low Temperature Plasma Science Program, Discovery Science for Societal Benefit (PDF), (2014).
3. Institute of Physics and Science and Technology Facilities Council (STFC), STFC Programmatic Review (PDF), (2013).
4. STFC, Accelerator Review Panel Report (PDF), (2014).
Other source:
· European Strategy Forum on Research Infrastructures (ESFRI), ESFRI Strategy Report on Research Infrastructures Roadmap (PDF), (2016).

Polymer materials
1. EPSRC Polymer Materials Capability Evidence Review: 2010 Roadmap.
2. Health Technologies Impact and Translation Toolkit.
3. Chemical Sciences and Society Summit (CS3), Organic Electronics for a Better Tomorrow: Innovation, Accessibility, Sustainability (PDF), (2012).
4. EPSRC, Materially Better: Ensuring the UK is at the Forefront of Materials Science (PDF), (2014).
5. EPSRC, The Importance of Engineering and Physical Sciences to Health and Life Sciences (PDF) ('the Maxwell review'), (2014).
6. EPSRC, Sovereign Capability Report, (2016).
7. McKinsey & Company, Disruptive Technologies: Advances That Will Transform Life, Business, and the Global Economy, (2013).
8. Polymer Materials were covered by three Research Excellence Framework (REF) 2014 panels: Chemistry, Physics and Materials. More of EPSRC's major players (by funding value) are in the higher-ranked chemistry departments, suggesting polymer chemistry is a strength.
Other source:
· AMLC, Vision papers.

Process systems: components and integration
1. Chemical Industries Association (CIA), UK Chemical and Pharmaceutical Industry Facts and Figures 2014 (PDF), (2014).
Other sources:
· Learned Society Balancing Capability Workshop (February 2016).
· Chemical Industries Association skills, (2015).
· Association of the British Pharmaceutical Industry (ABPI), Bridging the Skills Gap in the Biopharmaceutical Industry (PDF), (2015).
· QS, Chemical Engineering Department Rankings 2015/16.
· A.T. Kearney, Chemical Industry Vision 2030: A European Perspective (PDF), (2012).
· NNFCC, Industrial Biotechnology Process Plant Study (PDF), (2015).

Programming languages and compilers
1. 42nd ACM SIGPLAN-SIGACT Symposium on POPL, (2015).
2. 25th ESOP, (2016).
3. M. Duranton et al., HiPEAC Vision 2015 (PDF), (2015).
4. European Cooperation in Science and Technology (COST), EUTYPES: Participations, (2015).
5. COST, BETTY: Management Committee, (2015).
6. Community and user engagement (individual input, group feedback, team visits/events and evidence-gathering activities).
7. Input from the ICT Strategic Advisory Team, the UK Computer Research Committee (UKCRC) Executive Committee and REF panellists.
8. Analysis of EPSRC data (grant data, application statistics, portfolio funding landscape).
9. National Audit Office (NAO), The UK Cyber Security Strategy: Landscape Review (PDF), (2013).

Quantum devices components and systems
Main sources of input for this rationale:
1. Quantum Technologies Strategic Advisory Board, 'National Strategy for Quantum Technologies' (PDF), (2015).
2. Quantum Technologies Strategic Advisory Board, 'A Roadmap for Quantum Technologies in the UK (PDF)', (2015).
3. Defence Science and Technology Laboratory, 'UK Quantum Technology Landscape 2016', (2016).
4. Government Office of Science, 'The Quantum Age: Technological Opportunities (PDF)', (2016).
5. Institute of Physics, 'The Age of the Qubit', (2011)

Quantum fluids and solids
1. EPSRC/Leiden university bibliometric analysis
2. Institute of Physics, Inspirational Physics for a Modern Economy (PDF), (2014).
3. European Microkelvin Collaboration, Periodic Project Report, (2013).
4. European Association of National Metrology Institutes (EURAMET), Implementing the New Kelvin, (2012).
5. Warwick Economics and Development, Cryogenics Impact Report (PDF), (2015).
6. European High-Performance Infrastructures in Turbulence (EuHIT), EuHIT: Transnational Facilities for Quantum Turbulence, (2013).

Quantum optics and information
1. Government Office for Science, The Quantum Age: technological opportunities (PDF) (2016).
2. UKNQTP, National Strategy for Quantum Technologies: A New Era for the UK (PDF), (2015).
3. European Commission, Quantum Technologies: Implications for European Policy (PDF), (2016).
4. European Commission, Quantum Technologies: Opportunities for European Industry (PDF), (2015).
5. Department for Business, Innovation & Skills, Innovation Report 2014: Innovation, Research and Growth (PDF), (2014).
6. Intellectual Property Office, Eight Great Technologies: Quantum Technologies - A Patent Overview (PDF), (2014).
7. Ministerie van Economische Zaken, Global Developments Quantum Technologies (PDF), (2015).
8. Photonics21, A Photonics Private Public Partnership in Horizon 2020 (PDF), (2014).
9. European Commission, Scientific Support to Policy Making: Quantum Technologies for Computing, Communications, Metrology and Sensing (PDF), (2013).
10. National Materials and Manufacturing Board, Division on Engineering and Physical Sciences and National Research Council, Optics and Photonics: Essential Technologies for Our Nation, (2013).
Resource efficiency
1. Ellen MacArthur Foundation, Pioneer Universities, (2015).
2. EPSRC, Manufacturing a Circular Economy: A Position Statement on Circular Economy Research in the UK (PDF), (2015).
3. European Commission, European Strategy for a Circular Economy, (2015).
4. All-Party Parliamentary Sustainable Resource Group, Driving Resource Efficiency across Supply Chains, (2016).
5. High Value Manufacturing Catapult, Strategy on Resource Efficient and Sustainable Manufacturing, (2015).

RF and microwave communications
1. Community and user engagement (individual input, group feedback and team visits/events, as well as evidence gathering and analysis), (2016).
2. Input from the Information and Communication Technologies (ICT) Strategic Advisory Team, the CommNet2 Advisory Board and Research Excellence Framework (REF) 2014 panellists, (2016).
3. NGMN, NGMN 5G White Paper, (2015).
4. 5G PPP Architecture Working Group, View on 5G Architecture (PDF), (2016).
5. Government Office for Science, The Internet of Things: Making the Most of the Second Digital Revolution (PDF), (2014).
6. Cisco, Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2015-2020 White Paper, (2016).
7. EPSRC, New Materials for RF and Microwave Technologies Workshop Report (PDF), (2014).

RF and microwave devices
1. Community and user engagement (individual input, group feedback, team visits/events and evidence-gathering and analysis).
2. Input from the ICT Strategic Advisory Team, the CommNet2 Advisory Board and Research Excellence Framework (REF) 2014 panellists.
3. Teranet EPSRC network, Roadmap for Terahertz Science and Technology, (2016) - to be published.
4. EPSRC, New Materials for RF and Microwave Technologies Workshop (PDF), (2014).
5. European Telecommunications Standards Institute, Maturity and Field Proven Experience of Millimetre Wave Transmission (PDF), (2015).
6. Government Chief Scientific Adviser, The Internet of Things: Making the Most of the Second Digital Revolution (PDF), (2014).

Robotics
1. Robotics and Autonomous Systems Special Interest Group (RAS SIG), RAS 2020: Robotics and Autonomous Systems, (2014).
2. A Roadmap for US Robotics: From Internet to Robotics (PDF), (2013).
3. Headquarters for Japan's Economic Revitalization, New Robot Strategy (PDF), (2015).
4. Sciencewise, Robotics and Autonomous Systems: What the Public Thinks (PDF), (2013).
5. McKinsey Global Institute, Disruptive Technologies: Advances that Will Transform Life, Business, and the Global Economy, (2013).
6. Knowledge Transfer Network, Robotics and Autonomous Systems: Challenges and Opportunities for the UK (PDF), (2015).
7. Knowledge Transfer Network, The UK Landscape for Robotics and Autonomous Systems (PDF), (2015).
8. EPSRC, Future Intelligent Technologies (FIT) Workshop (PDF), (2015).
9. SPARC Robotics, Robotics 2020: Multi-Annual Roadmap for Robotics in Europe (PDF), (2015).
10. KPMG, Connected and Autonomous Vehicles: The UK Economic Opportunity (PDF), (2015).
11. Citi GPS, Technology at Work (PDF) and Technology at Work v2.0 (PDF), (2015 and 2016).
12. UK-RAS Network, Manufacturing Robotics: The Next Robotic Industrial Revolution, (2016).
13. UK-RAS Network, Surgical Robotics: The Next 25 Years - Successes, Challenges, and the Road Ahead (PDF), (2016).
Other sources:
· A number of stakeholders (e.g. Innovate UK, the RAS SIG and EPSRC grant holders) were consulted. Feedback was solicited from industrial partners (e.g. in the Autonomous and Intelligent Systems Partnership).


Sensors and instrumentation
1. McKinsey Global Institute, Internet of Things: Mapping the Value Beyond the Hype, (2015).
2. Electronics, Sensors and Photonics Knowledge Transfer Network, UK Sensor Community Mapping (PDF), (2015).
Other sources:
· Input from Sensors and Instrumentation Leadership Council; questionnaire led by EPSRC (2015).
· EPSRC data (spend, number of universities supported, number of Principal Investigators).

Software engineering
1. Community engagement (individual input, group feedback, team visits and evidence gathering) and input from the ICT Strategic Advisory Team, the UK Computing Research Council Executive Committee and Research Excellence Framework (REF) 2014 panellists (sub-panel 11).
2. SSI, Measuring the Success of the Software Sustainability Institute (PDF), (2014).
3. SSI, Research Software Sustainability (PDF), (2016).
4. Analysis of EPSRC application and student data.

Solar technology
1. The Solar Commission A bright future: opportunities for UK innovation in solar energy, (2019).
2. Net Zero: UK’s contribution to stopping global warming, (2019).
3. International Technology Roadmap for Photovoltaics, Ninth Edition (2018)
4. BEIS, Industrial Strategy, (2018).
5. BEIS, The Clean Growth Strategy, (2018).
6. UKERC, The costs and impacts of intermittency – 2016 update, (2017).
7. Supergen Programme Review (2016).
8. Supergen SuperSolar Hub reports, (2016).
9. Low Carbon Innovation Coordination Group (LCICG), Solar Photovoltaic and Thermal Technology Innovation Needs Assessment (TINA), (2016).
10. Energy System Modelling Environment (ESME), (2016).
11. Climate Change Committee, The Fifth Carbon Budget, (2016).

Speech technology
1. Input from the ICT and Digital Economy Strategic Advisory Teams (SATs), the UK Computing Research Committee (CRC) Executive Committee and REF panellists.
2. ICT REF engagement with international experts on the future of the Speech Technology research area (2015).
3. CITIA, CITIA Roadmap, (2016).
4. Analysis of EPSRC data.
5. Community engagement (individual input, group feedback and team visits).

Spintronics
1. Diamond Light Source Ltd, Review (PDF) 2015/16, (2016).
2. ISIS Neutron and Muon Source, Annual Review 2015 (PDF), (2015).
3. Nature Physics, Magnon Spintronics Focus, (2015).
4. Nature Materials, Spintronics Insight, (2012).
5. The 2014 Magnetism Roadmap (PDF), (2014).
6. Nature Nanotechnology, Spin-Transfer-Torque Memory Focus, (2015).
7. International Technology Roadmap for Semiconductors (ITRS).
8. D.E. Nikonov and I.A. Young, (2012), Overview of Beyond-CMOS Devices and a Uniform Methodology for their Benchmarking (PDF), Proceedings of the IEEE, 101, (12), 2495-2497.
9. A. Hoffman and S.D. Bader, (2015), Opportunities at the Frontiers of Spintronics, Physical Review Applied, 4, 047001.

Statistics and applied probability
1. Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK (PDF), (2012).
2. Research Excellence Framework (REF) 2014, Overview Report by Main Panel B and Sub-panels 7-15 (PDF), (2014).
3. International Review of Mathematical Sciences (PDF), (2010).
4. Office for National Statistics, Better Statistics, Better Decisions: Strategy for UK Statistics 2015-2020 (PDF) (2014).
5. International Year of Statistics, Statistics and Science (PDF), (2014).
6. EPSRC, Statistics and Applied Probability Review Day (PDF), (2014).
7. Research Councils UK, Statistics and Applied Probability Landscape Event 2016 (PDF).
8. The Royal Society, Robotics and Autonomous Systems: Visions, Challenges and Actions (PDF), (2015).
9. Uncertainty Quantification & Management in High Value Manufacturing Special Interest Group, Annual Report 2015 (PDF).

Structural engineering
1. Department for Business, Innovation & Skills (BIS), Construction 2025: Industrial Strategy – Government and Industry in Partnership (PDF), (2013).
2. B. Clarke, C. Middleton and C. Rogers, (2016), The Future of Geotechnical and Structural Engineering Research, Proceedings of the Institution of Civil Engineers - Civil Engineering, Vol.169, 1, 41-48.
Other sources:
· Research Excellence Framework (REF) 2014, Overview Report by Main Panel B and Sub-panels 7 to 15 (PDF), (2015).
· Government Office for Science, Future Cities: The Science of Cities and Future Research Priorities (PDF), (2016).

Superconductivity
1. J. Chapman et al, (2016), Nature Scientific Reports 6, Article number: 23254
2. 'Decorated graphene is a superconductor', physicsworld.com, 2015
3. Diamond Light Source Ltd, Review 2015/16 (PDF), (2016).
4. ISIS Neutron and Muon Source, Annual Review 2015 (PDF), (2015).
5. The Economist, Future Aircraft: Electrifying Flight, (2015).
6. Science and Technology Facilities Council (STFC), Cryogenic Impact Report (PDF), (2015).
7. UK National Quantum Technologies Programme (UKNQTP), Roadmap for Quantum Technologies in the UK (PDF), (2015).
8. SUPRAPOWER (SUPerconducting, Reliable, lightweight And more POWERful offshore wind turbine) Framework Programme 7 project.

Surface science
1. EPSRC, Sovereign Capability report, (2015).
2. Government Office for Science, Technology and Innovation Futures: UK Growth Opportunities for the 2020s (PDF), (2012 refresh).
3. Surface Engineering and Advanced Coatings Special Interest Group (SEAC SIG), Time for Strategic Change: UK Surface Engineering and Advanced Coatings Industry (PDF), (2014).
4. National Physical Laboratory (NPL), Metrology for the 2020s (PDF), (2013).
5. Institute of Materials, Minerals and Mining, Biomaterials and Tissue Engineering in the UK, (2013).
6. EPSRC, Research Excellence Framework (REF) 2014 panel workshop, (2016).
7. EPSRC community engagement (individual input and group feedback), including an EPSRC Surface Science Focus Group, (2016).
Other source:
· Research Excellence Framework (REF) 2014, Main Panel B Overview Report (PDF), (2015).

Synthetic biology
1. Technology Strategy Board, A Synthetic Biology Roadmap for the UK (PDF), (2012).
2. Synthetic Biology Leadership Council, BioDesign for the Bioeconomy (PDF), (2016).
3. HM Government, Eight Great Technologies, (2013).
4. National Research Council, Industrialization of Biology: A Roadmap to Accelerate the Advanced Manufacturing of Chemicals, (2015).
Other sources:
· Capital Economics, The British Bioeconomy (PDF), (2015).
· McKinsey Global Institute, Disruptive Technologies: Advances that Will Transform Life, Business, and the Global Economy (PDF), (2013).

Synthetic coordination chemistry
1. 5th CS3 2013: Efficient Utilization of Elements.
2. McKinsey & Company, Disruptive Technologies: Advances That Will Transform Life, Business, and the Global Economy, (2013).
3. Government Office for Science, The Future Impact of Materials Security on the UK Manufacturing Industry (PDF), (2013).
4. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (PDF) ('the Maxwell review'), (2014).
Other source:
· Research Excellence Framework (REF) 2014, Chemistry Sub-Panel (UOA8) (PDF), (2015).

Synthetic organic chemistry
1. Research Excellence Framework (REF) 2014, Overview Report by Main Panel B and Sub-panels 7 to 15 (PDF), (2015).
2. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (PDF) ('the Maxwell review'), (2014).
3. Chemical Sciences and Society Summit (CS3), Organic Electronics for a Better Tomorrow: Innovation, Accessibility, Sustainability (PDF), (2012).
4. Dial-a-Molecule Grand Challenge Network, Transforming Synthesis, Enabling Science: Roadmap for Synthesis in the 21st Century (PDF), (2013).
5. Directed Assembly Grand Challenge Network, Beyond the Molecule: A Roadmap to Innovation (PDF), (2012).
6. Research Councils UK (RCUK), Large Facilities Project: Science Requirements Document (PDF), (2014).
7. Industrialization of Biology: A Roadmap to Accelerate the Advanced Manufacturing of Chemicals, (2015).
8. Association of the British Pharmaceutical Industry (ABPI), Bridging the Skills Gap in the Biopharmaceutical Industry: Maintaining the UK's Leading Position in Life Sciences (PDF), (2015).
9. BBSRC and MRC, Review of Vulnerable Skills and Capabilities (PDF), (2015).

Synthetic supramolecular chemistry
1. Research Excellence Framework (REF) 2014, Chemistry Sub-panel (UOA8) Report (PDF) and case studies.
2. Thomson Reuters, The World’s Most Influential Scientific Minds, (2015).
3. EPSRC, Beyond the Molecule: A Roadmap to Innovation (PDF), (2012).
4. McKinsey & Company, Disruptive Technologies: Advances That Will Transform Life, Business, and the Global Economy, (2013).
5. EPSRC, The Importance of Engineering and Physical Sciences Research to Health and Life Sciences (PDF) ('the Maxwell review'), (2014).
Other source:
· Royal Society of Chemistry, Awards. 

Theoretical Computer Science
1. Community and user engagement (individual input, group feedback, team visits/events and evidence-gathering activities).
2. Input from the ICT Strategic Advisory Team (SAT), the Maths SAT, the UK Computer Research Council (UKCRC) Executive Committee and Research Excellence Framework (REF) 2014 panellists.
3. National Audit Office (NAO), The UK Cyber Security Strategy: Landscape Review (PDF), (2013)
4. EPSRC, Healthcare Technologies Grand Challenges Report (PDF), (2014).
5. Analysis of EPSRC data (grant data, application statistics, portfolio funding landscape).
6. The Alan Turing Institute, Shaping our Strategy (PDF), (2016).

UK Magnetic Fusion Research Programme
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Verification and correctness
1. Analysis of EPSRC application and student data.
2. Community engagement (individual input, group feedback, team visits and evidence-gathering) and input from the ICT Strategic Advisory Team, the UK Computing Research Council (UKCRC) Executive Committee and Research Excellence Framework (REF) 2014 panellists (sub-panel 11).
3. Research Institute in Automated Program Analysis and Verification, Annual Report, (2015).

Vision, hearing and other senses
1. Input from the ICT Strategic Advisory Team, the UK Computing Research Committee (UKCRC) Executive Committee and Research Excellence Framework (REF) 2014 panellists.
2. ESRC, the British Psychological Society, the Association of Heads of Psychology Departments and the Experimental Psychology Society, International Benchmarking Review of UK Psychology (PDF), (2010).
3. Analysis of EPSRC data.
4. Community engagement (individual input, group feedback and team visits).

Water engineering
1. Parliamentary Office of Science and Technology, Access to Water and Sanitation, (2016).
2. United Nations, Sustainable Development Goal 6: Ensure Availability and Sustainable Management of Water and Sanitation for All, (2015).
3. EPSRC Workshop, Understanding the Landscape of Water Research in the UK from an EPS Perspective, (February 2016).
4. UKCRIC Business Case.
5. UK Water Partnership, Future Visions for Water and Cities: A Thought Piece (PDF), (2016).
6. Government Office for Science, Future of Cities, (2016).
7. EPSRC portfolio data: size, investments, student numbers.
8. Department for Business, Innovation and Skills (BIS), BIS Research Paper No.136: The Smart City Market - Opportunities for the UK (PDF), (2013).
9. The DEFRA 25-year Environment Plan
10. UK Water Industry Research Ltd Big Questions
Other sources:
· Arup, Global Water Research Review 2014-2015, (2015).
· Review on Antimicrobial Resistance, Tackling Drug-resistant Infections Globally: Final Report and Recommendations (PDF), (2016).
· UK Water Industry Research (WIR), Research and Innovation Mapping Study for the UK Water Research and Innovation Framework (PDF), (2011).
· Chemistry and Water: Challenges and Solutions in a Changing World - A White Paper from the 6th Chemical Sciences and Society Symposium (CS3) (PDF), (2015).

Whole energy systems
1. Strategic Advisory Committee (SAC) input.
2. RCUK, RCUK Review of Energy 2010, (2010).
3. The RCUK Energy Programme's Futures Forum workshop, (2009).
4. EPSRC/Energy Systems Catapult workshop, (2016).
5. Committee on Climate Change, The Fifth Carbon Budget, (2015).
6. Energy Systems Catapult, Five-year Plan (PDF), (2016).
7. Institution of Engineering and Technology (IET) and DECC, Britain's Power System (the Case for a System Architect), (2014).
8. DECC, Towards a Smart Energy System (PDF), (2015).
9. Energy Technologies Institute (ETI), UK Scenarios for a Low Carbon Energy System Transition (PDF), (2015).
10. UKERC, UKERC Interdisciplinary Review: Research Report, (2015).
11. ETI, Accelerating Low Carbon Energy Innovation in the UK (PDF), (2015).
12. Royal Academy of Engineering, A Critical Time for UK Energy Policy and What Must Be Done Now to Deliver the UK's Future Energy System, (2015).
13. C. Mitchell, M. Lockwood, R. Hoggett and C. Kuzemko, (2016), Governing for Innovation without Disruption in Energy Systems, conference paper for the British Institute of Energy Economics (BIEE).

Wind power
1. Climate Change Committee, The Fifth Carbon Budget, (2016).
2. Energy Technologies Institute (ETI), Energy System Modelling Environment (ESME), (2016).
3. J. Skea, Energy Research and Training Prospectus (PDF), (2013).
4. Discussions with the Department of Energy and Climate Change (DECC) and, subsequently, BEIS about their research needs.
5. Involvement with the planning of the DECC/Innovate UK ‘offshore wind innovation programme’.
6. Low Carbon Innovation Co-ordination Group (LCICG), Offshore Wind Power Technology Innovation Needs Assessment (TINA), (refreshed version, 2016).
7. Offshore Renewable Energy (ORE) Catapult, Cost Reduction Monitoring Framework, (2016).
8. The Supergen Programme Review process in 2016 gathered a range of evidence and reports: Full report and implementation plan to be published in 2017
9. ETI, Offshore Wind: Floating Wind Technology (PDF), (2015).
10. ORE Catapult, Floating Wind: Technology Assessment – Interim Findings, (2015).
11. DECC, UK Renewable Energy Roadmap (PDF), (2011).

Key theme evidence sources

In addition to evidence sources that have informed individual research area strategies, there are a number of key evidence sources that EPSRC themes used to inform research area strategies more widely. These key evidence sources included:

Digital Economy
· GO Science report: The Internet of Things: making the most of the Second Digital Revolution (PDF)
· Cross-SAT Big Data Workshop Meeting Note
· A roadmap for interdisciplinary research on the Internet of Things
· GO Science report: Distributed Ledger Technology: beyond block chain
· DE PAB Meeting Note (2015)
· DE PAB Meeting Note (2016)
· ICT SAT & DE PAB Meeting Note (2016)
· Digital Economy Impact Review (2012)
· Digital Economy Impact Review (2015)
· Celebrating Success in the Digital Economy (2015)
· A Decade of Success in the Digital Economy (2019)

Energy
· Technology Innovation Needs Assessments
· Insights from the Energy Technologies Institute
· Analysis reports from the Energy Research Partnership
· Committee on Climate Change reports
· Energy Prospectus
· NIRAB UK Nuclear Innovation and Research Programme Recommendations

Engineering
· EPSRC, Engineering Grand Challenges, 2014-15
· EPSRC and RAEng, Assessing the economic returns of engineering research and postgraduate training in the UK, 2015
· House of Commons Select Committee,  Robotics and AI Inquiry – written and oral submissions, (2016)
· Government Office for Science, Future of cities: the science of cities and future research priorities, 2016
· Coordinated National Investment in UK Collaboratorium for Research in Infrastructure & Cities (UKCRIC), Business case, 2016
· Sir Henry Royce Institute, Business Case, 2016
· Aerospace Technology Institute, ATI Strategy, 2016
· Advanced Propulsion Centre, Propulsion Roadmaps, 2013
· EPSRC Commissioned Report, The importance of engineering and the physical sciences to the health and life sciences, 2014

Healthcare Technologies
· “The importance of engineering and physical sciences research to health and life sciences” The Maxwell Review, April 2014
· “Biomedical engineering: Advancing UK Healthcare” Institute of Mechanical Engineering, July 2014
· “Opportunities and Challenges: Advancing and Translating Knowledge and Technology” Medical Engineering Initiative, February 2016  
· “21st Century Engineering for an Ageing Population” Institution of Mechanical Engineers, May 2015
· “Regenerative Medicine Report” House of Lords, July 2013
· “Realising the potential of stratified medicine” The Academy of Medical Sciences, July 2013
· “Compendium of innovative health technologies for low-resource settings” World Health Organisation, 2014

Manufacturing the future
· EEF report ‘Manufacturing, Britain’s Future’
· Foresight (2013) ‘The Future of Manufacturing’  
· House of Commons Briefing Paper: Manufacturing statistics and policy
· REF 2014
· EEF – The Manufacturers’ Organisation  
· EEF report ‘Innovation Support Report Card’
· UK Manufacturing Review 15-16

Mathematical Sciences
· EPSRC, International Review of Mathematics (2010)
· WHO, Meeting global health challenges through operational research and management science 2011 World Health Organization bulletin (2011)
· OR Society, Making an impact in OR, (2012)
· Deloitte, Measuring the Economic Benefits of Mathematical Science Research in the UK, (2012
· Committee on the Mathematical Sciences in 2025, Mathematical Sciences in 2025 (2013)
· Pierre Audoin Consultants, Competitive analysis of the UK cyber security sector (2013)
· Council for Science and Technology, The Age of Algorithms, (2013)
· Research Excellence Framework 2014 exercise: Overview report by Main Panel B and Sub-panels 7 – 15, (2014)
· EPSRC, Engineering Grand Challenges: Outcomes of a Retreat Report, (2014)
· NHS, Five Year Forward View, (2014)
· Smith Institute, Data Science:Exploring the Mathematical Foundations, (2014)
· BBSRC, MRC, Review of Vulnerable Skills and Capabilities,(2014)
· Institute of Physics, Mathematical Physics: What is it & why do we need it? (2014)
· CMS, The Mathematical Sciences People Pipeline, (2015)
· Cabinet Office, UK Cyber Security Strategy 2011–2016, Annual Report, (2016)
· EPSRC, Statistics & Applied Probability Landscape Event, (2016)
· Fourth Industrial Revolution - highlighted the importance of the mathematical sciences as an enabler of future progress

Physical Sciences
· HM Government (BIS), Creating the future: A 2020 vision for science & research, (2014)
· Elsevier for HM Government (BIS), International comparative performance of the UK research base, (2013)
· EPSRC, The Importance of engineering and physical science research to health and life sciences, (2014)
· Science-Matrix for IOP, EPSRC and STFC, The UK’s performance in physics research; National and international perspectives, (2014)
· EPSRC, Materially Better: Ensuring the UK is at the Forefront of Materials Science, (2013)
· AMLC, Advanced Materials Leadership Council vision papers, (2015-16)
· Chemical Industries Association, Strategy for delivering chemistry-fuelled growth of the UK economy, (2013)
· Royal Society of Chemistry, Chemistry for tomorrow’s world; A roadmap for the chemical sciences, (2009)

Quantum Technologies
· Quantum Technologies Strategic Advisory Board, ‘National strategy for quantum technologies’ (2015)
· Quantum Technologies Strategic Advisory Board, ‘A roadmap for quantum technologies in the UK’ (2015)
· Institute of Physics, ‘The Age of the Qubit’ (2011)
· Defence Science and Technology Laboratory, ‘UK Quantum Technology Landscape 2014’
· Defence Science and Technology Laboratory, ‘UK Quantum Technology Landscape 2016’
· UK National Quantum Technologies Programme Strategy and Programme 


