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1. Introduction
The Marine Environmental Data and Information Network (MEDIN) is a collaborative and open partnership, established in April 2008 to improve the management of and access to the UK’s valuable marine data and information resources. MEDIN is a group under the UK Marine Science Coordination Committee (MSCC) and is supported and funded by a group of 14 public and private organisations[footnoteRef:1].  [1:  DEFRA: Department for Environment Food and Rural Affairs; NERC: Natural Environment Research Council; Scottish Government; BEIS: Department of Business, Energy and Industrial Strategy; Cyfoeth Naturiol Cymru / Natural Resources Wales; Met. Office; The Crown Estate; Maritime and Coastguard Agency; UK Hydrographic Office; CEFAS: The Centre for Environment, Fisheries and Aquaculture Science; Joint Nature Conservation Committee; OceanWise; DAERA: Department of Agriculture, Environment and Rural Affairs, Northern Ireland; AFBI: Agri-Food and Biosciences Institute.
] 


MEDIN has done fantastic work in the last 10 years, building an extensive breadth of knowledge on marine data management across the UK, alongside a suite of well-regarded community resources. MEDIN’s collaborative funding model has proved to be relatively stable and facilitates community buy in, although the loss of sponsors (not matched by incorporation of new sponsorship) is seen as an ongoing threat. MEDIN seeks to develop substantially in the next period, seeking opportunities as technical barriers to interoperable data sharing decrease and data volumes continue to increase. MEDIN will continue to both improve and develop its offering and so contribute fundamentally to the enhanced use of marine data for the benefit of the UK’s economy, evidence-based policy decision making and scientific standing.

1.1 National framework
MEDIN has established a national framework for providing access to and management of marine environmental data and information. This comprises:
· An operational network of coordinated, accredited, marine Data Archive Centres (DACs), which provides the national marine data management for MEDIN. The DAC network encompasses a wide range of marine data themes and continues to grow when gaps in the network are identified. 
· A web portal to make it easy for users to find UK marine data. The portal is the most comprehensive of its type and currently provides access to over 220 TB of marine data, originating from more than 400 organisations and includes data collected for a range of scientific, policy, conservation and commercial uses. 
· A discovery metadata standard that ensures all relevant information about a dataset is readily available to allow a potential user to make an informed decision about whether it is pertinent. MEDIN maintains this standard and provides tools to allow users to create the metadata that populates the MEDIN portal. Standards ensure that data systems are interoperable.

These 3 components provide the overall framework for MEDIN. There are 2 additional complementary areas of work that MEDIN pursues: international awareness and resources and applications. The first of these ensures that MEDIN DACs link up with international marine data centres and are actively involved with international developments in data management procedures, standards and technology. This 2-way linkage ensures the UK benefits from international developments and the UK has a platform for sharing UK developments with the international marine community. The second ensures MEDIN are alert to developments in new technologies and applications that can be harnessed for the benefit of MEDIN partners.
1.2 The 5-year plan
Between 2014 and 2019, MEDIN delivered a 5-year programme of activities as defined in the ‘Marine Environmental Data and Information Network (MEDIN) - Business Plan for 2014-2019, the National Framework for Marine Data’[footnoteRef:2]. MEDIN’s governing body, the MEDIN Sponsors’ Board, commissioned the development of a new strategic business plan in November 2017. Over the subsequent year, MEDIN consulted extensively across the marine community, among both the private and public sectors. After 10 years of operation and as MEDIN formulates a 5-year forward business plan, it is constructive to consider the network’s Strengths, Weaknesses, Opportunities and Threats (SWOT) to inform the next 5 year plan. An internal appraisal (SWOT analysis) of MEDIN is summarised in appendix A. A small team of marine data experts from the MEDIN Executive Team and DAC Working Group drafted a new Business Plan based on the findings from the consultation and SWOT analysis. The timeline for the Business Plan writing process is summarised in figure 1.  [2:  http://medin.org.uk/medin/sites/medin/files/documents/medin_business_plan_201419_final.pdf] 


This document outlines MEDIN’s plan for the next five years to strengthen and evolve MEDIN as the leading authority on the management of UK marine environmental data. The plan sets out an ambitious programme of work to tackle the key data management objectives identified by MSCC and other stakeholders, supporting the UK marine community in a changing data landscape.


Figure 1: schematic timeline of the process to develop the MEDIN Business Plan 2019-24. Grey symbols indicate future events.


2. Vision, mission and strategic goals.
2.1 Vision 
MEDIN’s vision is for all UK marine data to be findable, accessible, interoperable and reusable.

2.2 Mission
MEDIN’s mission, in line with MSCC’s strategic priorities, is to maximise the value of the UK’s marine data, providing innovative solutions for their efficient capture, storage, access and reuse, to increase the understanding of our oceans and support the sustainable development of the blue economy.

2.3 Strategic goals
MEDIN has set 3 major goals to help deliver its vision:

	A
	MEDIN delivers its vision for all of the UK marine community by providing tools and services that are beneficial across the wide spectrum of marine data users and the full data lifecycle; ensuring widespread archiving and open access to high-quality data to enable maximum use and security and to provide integration and coordination of services. 

	Adoption and organisation

	B
	MEDIN delivers the technical infrastructure required to ensure UK’s marine environmental data are FAIR (Findable, Accessible, Interoperable and Reusable) by providing a coordinated network of marine Data Archive Centres, a single portal to access all UK marine data and standards, tools and services to support the UK marine community.
	Technical infrastructure

	C
	MEDIN delivers an open and constructive data management culture, fostering global collaboration and partnerships, addressing skills gaps, providing training and education. 

	Community and education:


3. 
Drivers and objectives.
3.1 Drivers.
MEDIN supports UK marine data management across policy, industry and academic sectors and is crucial to delivering the Marine Science Coordination Committee’s (MSCC) strategy. Since MEDIN’s inception in 2008, the data landscape has changed significantly. Data continue to be required to make policy, scientific, commercial, management and conservation decisions but there is a much greater expectation on easy and open access to ever larger volumes of data. The UK government has responded to this by establishing the Geospatial Commission to maximise the value of geospatial data. This section details the four key drivers for the work that MEDIN plans for the next 5 years: MSCC, developing policy, sustainable industrial growth and EU Exit.

Marine Science Coordination Committee.
The Marine Science Coordination Committee (MSCC) is MEDIN’s parent body and provides strategic direction to MEDIN. MSCC’s emphasis on enabling the efficient capture, storage and reuse of data is clearly reflected in MEDIN’s mission. The recently published MSCC strategy, ‘UK Marine Science for Sustainability and Industrial Growth: 2018 – 2025’[footnoteRef:3], details 10 High-level Strategic Objectives for sustainability and industrial growth. MEDIN’s remit to provide easy access to the UK’s valuable marine data resources supports all of these High-level Priorities. Table 1 describes the contribution MEDIN makes to delivering MSCC High-level Priorities.  [3:  Insert link to MSCC strategy when published] 


	MSCC High-level Strategic Objectives
	MEDIN contribution

	Sustain ecological services and resource benefits for society.
	Data accessible from MEDIN Data Archive Centres (DACs) are required to answer many of the ‘Related policy questions’ associated with these priorities.

	Understand the structure, function, resilience and variability of marine ecosystems at multiple scales.
	

	Understand and seek to mitigate climate change and ocean acidification, their multiple stressors and feedbacks, including environmental and industrial factors.
	

	Facilitate alignment of science and policy to ensure the continued growth of the UK’s ‘Blue Economy’.
	MEDIN makes data from science and policy sectors easily accessible to drive the “Blue Economy”. As the ‘Blue Economy’ grows there will be a wealth of new marine data captured. If these data are archived in DACs they will be available in the long term, securely stored to inform policy and drive science. 

	Support the continuing development of the UK’s relationships with European and international science organisations and infrastructure.
	Many of the areas identified by this priority will benefit from existing data, which are accessible from MEDIN, and will contribute to gathering new data, which MEDIN can help capture and share. 

	Better enable the efficient capture, storage and use of data.
	This priority captures MEDIN’s mission. MEDIN and the DACs make this happen for the longer term.

	Better understand marine societal benefits.
	A broad range of data are required to understand marine societal benefits. Marine environmental data, accessible from MEDIN, are key contextual data required for understanding marine societal benefits. 

	Attain ‘productive’ and ‘safe’ seas with food, energy, natural hazard and national security.
	Data held within MEDIN DACs are required to monitor and manage food, energy, natural-hazards and national security.

	Support long-term monitoring and observing.
	The UK Directory of Marine Observing Systems (UKDMOS), managed by MEDIN, provides access to details of all UK monitoring and observing programmes. The MEDIN DAC network provide access to the data from these programmes.

	Facilitate the communication of high-quality, up-to-date science and evidence on the marine environment.
	Data accessible from MEDIN Data Archive Centres (DACs) provide the underlying evidence required to deliver this objective. 


Table 1: A summary of the contribution MEDIN makes to delivering MSCC High-level Strategic Objectives.

Marine data for a developing policy environment. 
MEDIN’s activities support UK marine management and science policy arising from many international, national and local drivers. The key policy drivers are listed below, based on their regional focus: 

International 
· OSPAR Quality Status Reports.
· United Nations Convention on the Law of the Sea (UNCLOS) – supporting process for global reporting and assessment of the state of the marine environment.
· International Convention for the Safety Of Life At Sea (SOLAS) (Regulation V/9 “Hydrographic Services”) to update nautical information necessary for safe navigation at sea.
· United Nations Sustainable Development Goals (SDGs) – a blueprint to achieve a better and more sustainable future for all. In particular, SDG 14: Conserve and sustainably use the oceans, seas and marine resources.

European
· Marine Strategy Framework Directive (MSFD) Assessment of Good Environmental status of the Greater North Sea and Celtic Seas.
· Water Framework Directive Assessment of Ecological and Chemical Status.
· Common Fisheries Policy Annual Assessment.
· Habitats and Birds Directive reporting. 
· INSPIRE Directive compliance. 
· European Environment Agency State of the Environment Reporting.

UK / National level
· Domestic UK Assessments e.g. possible new Charting Progress, Scotland’s Seas assessment due in 2020, Scottish regional marine plan assessments, Marine Management Organisation (MMO) regional plan preparation. 
· Reporting for Marine Conservation Zones (MCZs) and the Marine Protected Area (MPA) network
· Development of Environmental Impact Assessments (EIAs) and Strategic Environmental Assessments (SEAs).
· Geospatial Commission developing a national geospatial strategy.

MEDIN supports these policy drivers by tackling the key marine science priorities as identified by the Marine Science Coordination Committee (see table XX). Moreover, MEDIN provides:
· streamlined access to data collected for monitoring programmes e.g. Marine Strategy Framework Directive (MSFD), OSPAR and domestic Marine Assessments.
· the necessary connections with data infrastructure at the European level e.g. submission of data to the International Council for the Exploration of the Sea (ICES) for OSPAR reporting. 
· developers and regulators with the key point of access to marine data via the DACs. 
· infrastructure to support the Government’s “Open Data Agenda” via such platforms as data.gov.uk and Scottish Spatial Data Infrastructure and meeting international standards e.g. INSPIRE
· Infrastructure to support the long term archiving of marine data for UK plc. 

Marine data for sustainable industrial growth.
Digital technology is transforming industry, as it is elsewhere, but it is also transforming the markets in which industry operates. Innovation is ever more interdisciplinary and requires user input to succeed commercially. Countries now consider data, and the ability to process and use it in more advanced ways, as a route to economic success. More data is being generated daily and the challenge to manage and use this data as efficiently as possible is gaining greater recognition. 
Industry is both a generator and consumer of marine data. Traditionally, the focus on data is project based, meaning that data is acquired as part of a project, or even a single stage of a project, and not used more widely or longer-term. Much of the data that is gathered is used once to attain a result and then forgotten, even though this data could be shared and re-used to gain wider benefit.   
Industry therefore has data it could share and has an important role to play in the data management ecosystem. Taking account of industry’s needs and viewpoints with respect to data, developing policies that work for industry and the environment and facilitating public-private sector collaboration will help free up this data and more generally bring significant scientific, societal and economic benefits.  
The term ‘industry’ covers many types and size of organisation across numerous sectors, from shipping, commerce, fisheries, ports, harbours, oil & gas, dredging and renewable energy to recreation and tourism, plus the many private sector organisations that complement and support these sectors. While there are drivers that apply across all these, such as cost reduction and corporate social responsibility, in terms of industry’s relationship with data, it is more helpful to divide industry into three broad categories and examine each one independently:
1) Developer/Operators 
2) [bookmark: _Hlk523060970]Surveyors, Advisors and Engineers
3) Equipment Manufacturers, System Integrators and Added Value Providers.
  
Developer/Operators
Developer/operators are organisations that consume and generate data as part of the products and services that they provide to the wider economy. Although data is an essential component of this, it is also incidental to their activities i.e. it is acquired and utilised either in real time, to support installation, maintenance and other operations, or in an historic sense, to support planning, impact assessment and engineering design. The data is used immediately or as input to studies, after which the data is archived or in some cases deleted. In many ways, data is a by-product of a developer/operator’s core activities and hence once utilised is often disregarded.
The data that developer/operators require varies considerably, depending on the type and stage of development. At the feasibility and planning stages, the focus is on using existing datasets or off-the-shelf data products, whereas in the final stages of engineering design, for example, having access to high-resolution, up-to-date data is paramount. In the final stages of a development, and during operations, developer/operators tend to acquire their own data rather than rely on existing sources. Throughout the process, budgets and hence the price a developer/operator is prepared to pay for data increases incrementally. Even so, the price of data is almost always outweighed by the consequences should the data prove to be erroneous or misleading. In most cases, accuracy, reliability, immediacy and ease of use are much more important drivers than cost.
To make the data that industry acquires, as a by-product of their primary activities or otherwise, more readily available we must:
1) Demonstrate that the data is of wider benefit and that industry also gains from these benefits. For example, re-using data to make the EIA process less time consuming or onerous, or by reducing regulation and/or limiting monitoring requirements.
2) Make it as easy – and low cost – as possible for industry to make the data they acquire more widely and readily available. While this could be ‘forced’ by making the submission of data mandatory as part of lease or licence conditions (with appropriate checking and enforcement), present opinion is that education is better than compulsion and, in any case, ease must be the primary driver to keep industry onside.
3) Demonstrate that public-private monitoring initiatives can reduce the burden on monitoring. 
4) A fair system and building trust that industry data will not be misused, used against their commercial interests or impact their ability to compete is therefore required.    

Surveyors, Advisors and Engineers
The second category is a lot like the first, except in this case the surveyors, advisors and engineers are generally working on behalf of the developer/operators but with a different perspective. The data they acquire and/or process is owned (or licensed) by the customer, unless they have already invested in data, in which case the cost of this will be recharged. The driver is to attain a competitive advantage over their rivals by demonstrating they can provide data that will meet (or exceed) customer needs, at the lowest price, excluding anything not within scope or specified. Costs associated, for example, with data management will be avoided unless specifically requested by the operator/developer as a condition of contract or less likely considered as offering a competitive advantage. 
To appeal to this category of industry we must:
1) Ensure developers/operators include data management / data sharing in their scopes of work and conditions of contract consistently to create a level playing field between contractor and sub-contractors.
2) Provide tools and resources so that the costs associated with data management are kept to a minimum, ideally to the extent that contractors see the advantage of offering this as added value at zero cost to the customer.
3) Encourage contractors to promote data sharing and robust data management with their customers; give them reasons to do so.

Equipment Manufacturers, System Integrators and Added Value Providers
The third category is an essential component to how data is generated, stored, transported and processed. The driver for them is to create products and services in tune with the market. Presently, the focus is on ease of use, sustainability and cost, as well as accuracy and reliability. Although traditionally conservative, instrument manufacturers, system integrators and software providers are starting to adopt new digital technologies, such as cloud computing, and there are some emerging companies offering advanced systems with data management at their core, supported by more open systems and standards. 
To appeal to this category of industry, we must:
1) Promote the need for data management as a key component of any system and encourage the uptake of open systems and standards.
2) Develop tools and proofs of concept that encourages and provides resources to enable more robust data management and data sharing.
3) Consider the data ‘value chain’ in its entirety, as focusing on data alone and not on downstream products can be inefficient and lead to inconsistency. We should embrace opportunities that industry provides for the greater good and not shy away from them.    
4) Implement policies that promote collaboration with industry for mutual benefit and provide testbeds and other opportunities that encourage the adoption of new technologies.
  
Industry and the UK’s Marine Science Strategy
Industry should play a major role in the delivery of ‘UK Marine Science for Sustainability and Industrial Growth: 2018 – 2025’. With regards to data, 3 (of the 9) priorities are of relevance to industry.
The first is to facilitate alignment of science and policy to ensure the continued growth of the UK’s sustainable ‘Blue Economy’. This can only be done in partnership and partnership can only be achieved by considering the drivers presented above.
MEDIN’s contribution will be to ensure that data captured as part of this priority is archived in DACs, so that they will be available for informing policy and wider decision making (see Section X). The challenge then is for MEDIN to address the above drivers to ensure that industry engages in this process.
The second is to better enable the efficient capture and storage of data. This priority must include data collected by industry. MEDIN has a central role to play in this, but for this to include industry data then the industry drivers presented above must be considered.
The third is to support long-term monitoring and observing. Monitoring by industry (leading to industry data) should be included in this. More can be done on coordinating and sharing data from monitoring stations and programmes and by working with companies providing off-the-shelf data collection, managing and display systems.


EU Exit.
With EU Exit approaching, a question that arises is, will this affect MEDIN’s ability to work with the UK marine community to improve access to marine data? Although MEDIN is primarily focused on UK marine data, EU Exit presents a number of risks to UK marine data initiatives. For example, many MEDIN partners and DACs have benefitted from EU Horizon 2020 funding to develop marine data infrastructure. These projects not only bring funds into organisations but also build internationally interoperable infrastructure. Thus, the risk to the UK is not purely financial with the loss of a funding stream, but also to the ability of the UK to contribute to and benefit from international data sharing initiatives. 

The UK marine science community will need strong leadership in data management to ensure that this discipline remains a priority and to make the most of any new opportunities that arise. Through promotion of best practice and development of standards, MEDIN will play a key role in safeguarding the UK’s marine data management capabilities over the next 5 years. MEDIN has strong links with international marine data management initiatives, which will allow the UK to continue to benefit from the flow of data to and from the global marine science community. MEDIN will facilitate and support partnerships with overseas organisations to enable the fusion of international best practice with UK expertise, ensuring the UK will be a centre of excellence for marine data management. 


3.2 High Level Objectives.
MEDIN have defined 12 High Level Objectives for 2019-2024 to help achieve its 3 goals. Some of the HLOs are a continuation of objectives set in the previous MEDIN Business Plan, as they remain relevant. Any new HLOs are highlighted in blue. 
	1
	Provide efficient access to arguably the most comprehensive coverage of high quality marine data held by UK organisations via the MEDIN portal and DAC network, thereby enabling wide-ranging and dynamic access to UK marine data, UK marine Reference data, view and download services and other data products in line with user requirements.

	2
	Facilitate frictionless, secure, cost effective, long-term archival of marine data within the MEDIN DAC network.

	3
	Develop and provide an open access suite of easy to use, forward looking data management tools and standards (e.g. data guidelines, Application Programming Interface (API) service guidelines), fostering community sharing of expertise and code, to ensure more efficient handling of all marine data being generated now and in the future.

	4
	Lead and build a community of engaged users of marine data, fostering good data management practice.

	5
	Facilitate domestic and international assessments of the marine environment through the storage, management and dissemination of UK monitoring data and provision of advice on retrieval and amalgamation of large, multidisciplinary datasets. 

	6
	Support the UK marine sector to provide globally interoperable marine data services e.g. machine readable Application Programming Interface (API) standard for DACs and others.

	7
	Achieve full adoption of the MEDIN framework (DAC network, standards, metadata portal, data guidelines, data clause) across UK organisations’ (public and private sector), promoting open data principles to ensure widespread data accessibility.

	8
	Lead the UK marine community in data management for new and emerging technologies, including autonomous and robotic systems, satellite observations, and operational modelling and predictions.

	9
	Record and provide access to information on monitoring activities in the UK to support the UK Marine Monitoring and Assessment Strategy (UKMMAS) Community. 

	10
	Enhance skills within the marine data community, providing training and education.

	11
	Develop a coordinated approach for users to retrieve marine data distributed throughout the MEDIN DAC network.

	12
	Integrate, coordinate and influence international and cross-domain data initiatives, promoting good data management practice.



4. Delivery and funding
4.1 Delivery.

Each year covered by this Business Plan, an operational work plan, including full break down of costs, detailed Key Performance Indicators (KPIs) and deliverables, will be developed for approval by the MEDIN Sponsors’ Board. A series of activities associated with each High Level Objective have been identified and are included in Appendix B. These activities, which are subject to change depending on emerging initiatives, will form the basis of each year’s operational plan. After three years, the activities will be reviewed and amended as required, to reflect the rapidly changing data infrastructure sector.

Over the past 10 years, MEDIN has established a series of seven Work Streams (WS)[footnoteRef:4] to help deliver its annual work plan. These work streams will continue as the mechanism for defining and delivering the operational plan. A Core Team of staff (a total of 3 Full Time Equivalent staff) based at the British Oceanographic Data Centre (BODC), part of the National Oceanography Centre, will coordinate the Work Streams. Several Working Groups, comprising of MEDIN partners from across the marine community, will support the core team with key activities. [4:  WS1 - Network of Marine Data Archive Centres; 
WS2 - Standards for Data and Metadata, Guidelines and Tools; 
WS3 - Web Portal, Products and Services; 
WS4 - International Awareness, Coordination and Data Delivery to Global Databases; 
WS5 - Resources and Application Development; 
WS6 - Communications and Outreach; 
WS7 – Coordination, Planning and Management.
] 


The MEDIN Sponsors’ Board is the overall governing body for MEDIN. Membership comprises one representative per sponsoring organisation. This is the ultimate decision-making body, responsible for approving budgets and work plans. The Chair of this Board is appointed by MSCC. The Sponsors’ Board is supported operationally by the MEDIN Executive Team, comprising: the MEDIN core team Programme Managers, four sponsor representatives and four thematic experts as agreed by the Sponsors’ Board and the existing Executive Team. 

4.2 Funding.
MEDIN is funded by a consortium of sponsors. In its start-up phase from 2008-2011 the budget for MEDIN was ~£760K per year. This decreased to ~£530K during 2011-2014 and further to ~£512K during 2014-2019, to reflect the financial situation at the time. This Business Plan seeks to allocate extra resources to developing the network (in addition to the operational work) compared to the last period and therefore will need an increase in funding to deliver the full plan. The detailed annual work programme will include a full breakdown of how the budget will be allocated.



Appendix A – SWOT analysis of MEDIN
After 10 years of operation and as MEDIN formulates a 5-year forward business plan, it is constructive to consider the network’s Strengths, Weaknesses, Opportunities and Threats (SWOT) to inform the next 5 year plan. An internal appraisal (SWOT analysis) of MEDIN is summarised here.

	Strengths
Community
Breadth of knowledge
Decentralisation, diversity = resilience
Resources (Data guidelines)
Funding Model
Impartiality
Growth
Training
Visibility in some organisations
Cross UK input
Expertise
Findability (metadata)
Senior engagement
Global reach
Domain specific
Capacity development, expertise and experience
	Weaknesses
DAC sustainability (some DACs have long-term funding in place but others e.g. DASSH are more financially vulnerable). 
Gaps in coverage
Decentralisation (between DACs – not enough integration)
Lack of industry sponsorship
Low academic involvement
Hard to capture metrics on users of portal
Spatial resolution of metadata
Accessibility (2 clicks)
Support for assessments (handling monitoring)
Visibility (in other organisation)
Metrics (comparability – measure of re-use)
Inconsistent engagement from senior managers across organisations


	Opportunities
Public profile (litter/Blue planet effect) growing willingness
Growing Market
EU Exit
Support for assessments (lessons learned)
Technology (Linked Open Data)
Training
Global Reach
Technical barrier decrease
Senior engagement (change data management culture)
Interoperability (development of services)
Community collaboration
Machine learning
Industry partnerships (Google)
Data volume
Gaps in coverage
Visibility
	Threats
Decentralisation (everyone doing their own thing)
Scottish Independence
EU Exit
Loss of sponsors
Proliferation of portals
Generic initiatives
Technical barrier decrease
Data volumes
Technology development (rate of change)
Community expectation (linked to tech & other initiatives).
Machine learning 
Geospatial Commission funding/requirements
Perception no longer a priority


Table 2: Summary of an internal assessment looking at MEDIN’s Strengths, Weakness, Opportunities and Threats (SWOT analysis).


Appendix B - Activities:
The plan below breaks down each of MEDIN’s overarching High Level Objectives (HLOs) into specific activities required to achieve them. The likelihood of completing these activities and the impact of completing these activities have been assessed using the criteria described in Appendix C. Activities below are ranked in the first instance based on their impact, and secondly on the likelihood of them being realised. Any low impact activities have already been removed from the list. Each activity links to one of the three strategic goals described in section 2.

HLO 1. Provide efficient access to arguably the most comprehensive coverage of high quality marine data held by UK organisations via the MEDIN portal and DAC network, thereby enabling wide-ranging and dynamic access to UK marine data, UK marine reference data, view and download services and other data products in line with user requirements.
	 
	Activity
	Likelihood
	Impact
	Goal

	1.1
	Manage and further develop the MEDIN discovery portal and its data services.
	High
	High
	B

	1.2
	Increase visibility of MEDIN portal to community through workshops; training; undergraduate/postgraduate courses; branding.
	High
	High
	C

	1.3
	Identify user needs for finding data (e.g. policy, science, industry) and use as a basis for development to MEDIN portal and DAC network.
	High
	High
	C

	1.4
	Deliver a comprehensive list of reference data through the MEDIN portal.
	High
	High
	A

	1.5
	Determine and develop MEDIN community role in reference data.
	High
	Medium
	C

	1.6
	Develop the MEDIN portal and other MEDIN infrastructure and tools as necessary so that it can allow datasets with accompanying Web Map Services to be visualised.
	High
	Medium
	B

	1.7
	Explore MEDIN guidance on a work flow for developing data products.
	High
	Medium
	B

	1.8
	Add industry/country specific filtering mechanism to MEDIN portal.
	High
	Medium
	B

	1.9
	Provide a user forum to discuss new ideas/products/development.
	High
	Medium
	C

	1.10
	Proactively identify, target and engage with new suppliers to get their data on the MEDIN portal
	High
	Medium
	A

	1.11
	Identify master datasets and deliver them through the MEDIN infrastructure, making all necessary changes as required.
	Low
	Medium
	B



HLO 2. Facilitate frictionless, secure, cost effective, long-term archival of marine data within the MEDIN DAC network.
	
	Activity
	Likelihood
	Impact
	Goal

	2.1
	Work with MEDIN partners and other UK organisations to adopt data guidelines to alleviate costs further down the line from reformatting, archiving etc. 
	High
	High
	A

	2.2
	Promote the use of a data clause in all contracts that involve the collection of marine environmental data.
	High
	High
	A

	2.3
	Provide training and advice on data management planning, data archiving and publishing.
	High
	High
	C

	2.4
	Provide training courses/workshops/standards/processes on MEDIN DAC network and structures.
	High
	High
	C

	2.5
	Facilitate automated ingestion of data across the DACs
	Medium
	High
	A

	2.6
	Strengthen and formalise the triage process for archiving multidisciplinary datasets (develop workflow).
	Medium
	High
	B

	2.7
	Provide a data ingestion model, covering costs, timescales and capabilities for all DACs.
	High
	Medium
	B

	2.8
	Include persistent identifiers for dataset submissions, enabling linked data usage.
	High
	Medium
	B

	2.9
	Develop cost benefit exemplars to demonstrate advantages of use of DAC network/marine data.
	High
	Medium
	C

	2.10
	Provide a clearing house/single submission point for data to be submitted to the DACs
	Low
	Medium
	A


HLO 3. Develop and provide an open access suite of easy to use, forward looking data management tools and standards (e.g. data guidelines, Application Programming Interface (API) service guidelines), fostering community sharing of expertise and code, to ensure more efficient handling of all marine data being generated now and in the future.
	 
	Activity
	Likelihood
	Impact
	Goal

	3.1
	Manage existing data management tools and guidelines, ensuring they are well explained to end users to ensure widespread adoption.
	High
	High
	A

	3.2
	Publish and promote new MEDIN data management tools and guidelines as required, ensuring they are well explained to end users to ensure widespread adoption, targeting relevant stakeholders.
	High
	High
	A

	3.3
	Facilitate semi-automated completion of MEDIN discovery metadata from MEDIN data guidelines.
	Medium
	High
	B

	3.4
	Produce tools to support dynamic data sub- setting e.g. guideline format to NetCDF or vice versa. 
	Low
	High
	B

	3.5
	Work with a user forum to ensure community buy in of new data management tools.
	High
	Medium
	C

	3.6
	Identify and develop new tools, sharing ideas with UK marine community.
	Medium
	Medium
	C

	3.7
	Provide training and code fests to develop new ideas and products for the benefit of the marine community.
	Medium
	Medium
	C

	3.8
	MEDIN hosted code repository i.e. GitHub.
	High
	Low
	B



HLO 4. Lead and build a community of engaged users of marine data, fostering good data management practice.
	 
	Activity
	Likelihood
	Impact
	Goal

	4.1
	Promote the data management services offered by MEDIN and the MEDIN DACs to the marine community using newsletters, website and social media.
	High
	High
	C

	4.2
	Provide a user forum for marine data management to allow an exchange of ideas across the marine community.
	High
	High
	C

	4.3
	Ensure high visibility of MEDIN across marine community by attending events, including sector specific events; talks; organisational visits.
	High
	Medium
	C

	4.4
	Marketing – provide MEDIN branding for accreditation, data outputs and services.
	High
	Medium
	C

	4.5
	Provide accreditation for data practitioners.
	Medium
	Medium
	C



HLO 5. Facilitate domestic and international assessments of the marine environment through the storage, management and dissemination of UK monitoring data and provision of advice on retrieval and amalgamation of large, multidisciplinary datasets.
	 
	Activity
	Likelihood
	Impact
	Goal

	5.1
	Engage with national assessment leads to develop suitable pre-filters to be applied to the MEDIN portal to allow them to easily identify datasets that meet their assessment needs.
	High
	Medium
	A

	5.2
	Liaise with UK Marine Monitoring and Assessment Strategy (UKMMAS) community to understand data needs and plans.
	High
	Medium
	C



HLO 6. Support the UK marine sector to provide globally interoperable marine data services e.g. machine readable Application Programming Interface (API) standard for DACs and others.
	 
	Activity
	Likelihood
	Impact
	Goal

	6.1
	Promote global developments in interoperability to the UK marine community (acting as the hub).
	High
	High
	C

	6.2
	Define an API structure for all DACS to adopt.
	Medium
	High
	B

	6.3
	Lead a shared development project to implement an API structure across DACs.
	Medium
	High
	B

	6.4
	Work with DACs to implement a DAC network API.
	Medium
	High
	B

	6.5
	Develop Resource Description Framework (RDF) specifications for each MEDIN data guideline to make them more interoperable.
	Medium
	High
	B

	6.6
	Supply MEDIN discovery metadata XML Schema Definition (XSD) for datasets and services.
	High
	Medium
	B

	6.7
	Horizon scanning for new technology approaches e.g. schema.org, so that MEDIN is prepared to adapt to advances in technology.
	High
	Medium
	B

	6.8
	Promote MEDIN as providing globally interoperable services.
	Medium
	Medium
	C

	6.9
	Offer MEDIN infrastructure and training/helpdesk to global market.
	Medium
	Medium
	C



HLO7. Achieve full adoption of the MEDIN framework (DAC network, standards, metadata portal, data guidelines, data clause) across UK organisations (public and private sector), promoting open data principles to ensure widespread data accessibility.
	
	Activity
	Likelihood
	Impact
	Goal

	7.1
	Increase number of organisations using MEDIN framework in operational data strategy.
	High
	High
	A

	7.2
	Maintain and expand a comprehensive DAC network
	High
	High
	A

	7.3
	Maintain and expand comprehensive list of MEDIN data guidelines
	High
	High
	A

	7.4
	Promote adoption of MEDIN framework to Marine Science Coordination Committee (MSCC).
	High
	High
	C

	7.5
	Increase number of MEDIN partners
	High
	High
	A

	7.6
	Maintain and increase the sponsorship of MEDIN
	Medium
	High
	A

	7.7
	Educate organisations on adoption of MEDIN framework through training, workshops, publicity which demonstrate the added value.
	High
	Medium
	C

	7.8
	Publish data retention policies to help MEDIN partners and other UK organisations archive their data at the relevant MEDIN Data Archive Centre(s).
	High
	Medium
	A



HLO 8. Lead the UK marine community in data management for new and emerging technologies, including autonomous and robotic systems, satellite observations, and operational modelling and predictions.
	 
	Activity
	Likelihood
	Impact
	Goal

	8.1
	Develop data management tools for new/nascent technology as user needs emerge.
	Medium
	Medium
	A

	8.2
	Review implications of cloud adoption in the DAC network i.e. revise MEDIN accreditation should a DAC use cloud technology.
	Medium
	Medium
	B

	8.3
	Develop capabilities for real time or near real time data management.
	Medium
	Medium
	B

	8.4
	Demonstrate the relevance of MEDIN to new technology user communities at conferences and trade fairs.
	Medium
	Medium
	A



HLO 9. Record and provide access to information on monitoring activities in the UK to support the UK Marine Monitoring and Assessment Strategy (UKMMAS) Community.
	 
	Activity
	Likelihood
	Impact
	Goal

	9.1
	Develop and maintain a data strategy for UKMMAS community
	High
	High
	A

	9.2
	Link data to monitoring programmes in UKDMOS.
	High
	Medium
	B

	9.3
	Provide a mechanism for UKDMOS to be automatically populated from MEDIN metadata record (negates need to adopt UKDMOS separately and promotes MEDIN as the route in to UKDMOS).
	Medium
	Medium
	A

	9.4
	Implement use of MIKADO to update metadata in UKDMOS (relevant if DACs increasingly archive time series data).
	Medium
	Medium
	B



HLO 10. Enhance skills within the marine data community, providing training and education.
	 
	Activity
	Likelihood
	Impact
	Goal

	10.1
	Deliver workshops on marine data management; metadata and data standards; MEDIN operations and new data infrastructure.
	High
	High
	C

	10.2
	Link MEDIN training courses into undergraduate/postgraduate courses.
	Medium
	High
	C

	10.3
	Link MEDIN training courses into professional training.
	Medium
	Medium
	C



HLO 11. Develop a coordinated approach for users to retrieve marine data distributed throughout the MEDIN DAC network.
	 
	Activity
	Likelihood
	Impact
	Goal

	11.1
	All DACs to provide Open Geospatial Consortium (OGC) compliant view and download services.
	High
	High
	B

	11.2
	Provide helpdesk support for users retrieving data.
	High
	High
	C

	11.3
	Increase visibility to community through workshops, training, undergraduate/postgraduate course notes and branding.
	High
	High
	C

	11.4
	Develop a DAC-wide approach to provenance tracking.
	High
	High
	B

	11.5
	Increase the proportion of directly available datasets (2 clicks to data).
	Medium
	High
	B

	11.6
	Ensure frictionless recovery of data by streamlining processes and promoting adoption of APIs across DACs and help them implement it.
	Low
	High
	A

	11.7
	Automate re-aggregation of multidisciplinary datasets from disparate DACs.
	Low
	High
	B

	11.8
	Working with end users to better understand their needs for retrieving data from across the DAC network and their user experiences? e.g. targeted interviews/shadowing?
	High
	Medium
	A






HLO 12. Integrate, coordinate and influence international and cross-domain data initiatives, promoting good data management practice.

	 
	Activity
	Likelihood
	Impact
	Goal

	12.1
	Show the clear links between MEDIN/UK initiatives and international data initiatives to end users. Facilitate flow of data from the UK to international data centres and relevant projects.
	High
	Medium
	A

	12.2
	Monitor and review international standards and their alignment to the MEDIN discovery metadata standard and data guidelines.
	High
	Medium
	B

	12.3
	Promote MEDIN infrastructure and training to a global audience, demonstrating the relevance of the MEDIN framework to marine communities overseas.
	High
	Medium
	C





Appendix C - MEDIN activity likelihood and impact assessment criteria.
MEDIN have identified a series of activities that will allow its objectives to be achieved. The likelihood and impact of completing these activities have both been assessed using the criteria described in table 3. Where an activity is to maintain infrastructure, the impact is assessed in comparison to the infrastructure no longer being supported.
	Value
	Likelihood
	Impact (assuming Activity is realised – should be independent of likelihood)

	Low
	A low likelihood activity is not likely to be realised within the business plan period. 
This may be down to lacking resource, technical capability, a lack of policy/drivers, or external factors preventing progress.
Low likelihood can typically be mitigated only through changes in resource or priorities across the network.
	Low impact does not necessarily imply that an activity is not worth carrying out. However, the benefits realised may either be relatively small, or only applicable to a relatively small part of the network/community. 
Some low impact activities may however open up or increase likelihood of higher impact activities in the longer run. 

	Medium
	Medium likelihood is where there is either a recognised need and willingness, but limited resource, or alternatively, that the activity challenges/requirements are not fully resolved.
Medium likelihood can usually be increased by prioritisation and agreement on final resolution of challenges across the network.
	Medium impact implies a considerable improvement on the current situation for most or all of the community relating to the activity. Medium impact activities will realise benefits without major disruptions, allowing other activities to remain in business as usual.

	High
	High likelihood means that all capabilities and resources are available and part of the activity may already have been progressed or is in preparation. This is backed up with clear strategic or policy motivation for the activity. 
High likelihood should be monitored to ensure there are not competing priorities that reduces likelihood.
	High impact activities will significantly change and improve the way in which the community/network operates. It will be manifested as large efficiency or capability gains, significant increase in community size, or other related metrics (e.g. more than 20% improvement?)
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