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Annex A:  In progress: Technical Note - Types of Scenario  

There is a plethora of different types and typologies of scenarios published and used in “future” studies. 
Börjeson et al. (2006) proposed a typology that provides a simple but still relatively comprehensive 
description of the different categories of scenarios in use. It is based on three main questions that a 
user may ask: What will happen? What can happen? And How can a specific target be reached?     

Predictive scenarios  

The ‘What will happen? question is usually related to Predictive scenarios which attempt to foresee 
what is going to happen in the future. Predictive scenarios usually deal with foreseeable challenges and 
can be further divided into Forecast and What-if scenarios.   

• Forecasts are used to foresee that outcomes of the most likely future and are short term 
scenarios.   

• What-if scenarios investigate what will happen on the condition of some specified near future 
events of great importance for future development.   

Explorative scenarios  

The ‘What can happen’ question is associated with Explorative scenarios which explore situations or 
developments that are regarded as possible to happen, usually from a variety of perspectives. 
Explorative scenarios resemble what-if scenarios, but they are elaborated with a long time-horizon to 
explore more profound changes. There are two different types of explorative scenarios:   

• Strategic scenarios: These explore what could happen if we act in a specific way. For example, 
they can be used to describe a range of possible consequences of strategic decisions such as 
policy measures.   

• External scenarios: These help to explore the consequences of developments that are beyond 
the control of the actors (e.g. climate). External scenarios are not exploring specific policy 
measures but are often used to inform policy.  

Normative scenarios  

The How can a specific target be reached question leads to Normative scenarios where the focus is on 
certain future situations or objectives and how these could be realised. Normative scenarios consist of 
two different types, distinguished by how the system structure is treated.   

• Preserving scenarios respond to the question: How can the target be reached, by adjustments 
to the current situation?   

• Transforming scenarios respond to the question: How can the target be reached when the 
prevailing structure blocks necessary changes?   

Börjeson et al. (2006) also provide a concise summary of the predominant techniques used in the 
development of different types of scenarios (i.e. surveys, workshops, Delphi exercise), the time frame 
(short or long term) and the analytical approaches (quantitative or qualitative).   
Regardless of the type of scenario, there are two essential points to be taken into consideration before 
using any scenario analysis:  

• A scenario is not a future reality but a way to represent reality or foresee the future (Durance 
and Godet 2010) 

• Scenarios should not be confused with strategies; scenario development is usually a part (a 
component) of the strategic planning process (Godet 2000) 
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Annex B: Simplified Transcript - Stakeholder 8 

• Around 2005 large increase in housing development in Kent. 

• Challenge was less around enough fresh water but around wastewater and impact on 
catchment water quality, in terms of river and environmental water quality. 

• Council enacted water efficiency measures on new homes. 

• Code for Sustainable Homes came in so I could move on to other work. Dropped in 2015 due 
to “lobbying by developers”. 

• Demand for water was going up linearly primarily because of irrigation for soft fruits. 

• Farmers and landowners desperately short of water. 

• I work on increasing coherency of action across water companies and organisations in Kent 
to remedy this. 

• I have done research on longer-term impacts of climate change and housing growth on water 
systems in Kent. 

• Including (i) systems analysis of water systems in Kent, (ii) analysis of the risks and 
opportunities arising from climate change and population growth, (iii) spatialization of this 
risk assessment focussing on key risks and locations, (iv) ‘Water for Sustainable Growth' in 
relation to water supply and wastewater. 

• Key risks are water scarcity, low flows in rivers, nutrient concentrations. 

• Demand for water has constantly increased. 

• Population growth in Kent using water and demand for food produced in Kent. 

• Abstractions and Horticultures demand on water is rapidly expanding. 

• Water demand has been addressed by pressuring water companies to move away from new 
reservoirs and onto efficiencies by addressing leakage and metering. 

• Public consultation on water companies plans in 2007/8 meant input of other stakeholders 
like Council. 

• Since 2013/15 water efficiency changes have been implemented that have reduced amount 
of water taken from the environment at the same time as supplying an increasing 
population. 

• Challenges to this have been government changing the requirements and changing the 
standards e.g. dropping Code for Sustainable Homes. 

• Water efficiency improvements have been significantly helped by technological 
improvements including leakage detection, fittings for homes, and metering technology. 

• 20th century terrible water quality, unsafe beaches, bathing waters and public health issues 
drove a change toward pollution reduction and wastewater treatment, with the European 
wastewater treatment directive as the key catalyst. Bathing and drinking water quality have 
massively improved since then. 

• Reached a plateau of improvement on these easy things. Now hard problems to deal with. 

• Easy thing was focussing on point-source pollution where improvements have been made 
with water companies wastewater 

• Hard thing is now dealing with diffuse pollution which may be getting worse. 

• Land-use changes are around housing growth, expansion of urban areas and intensification 
of agriculture. 

• Point source pollution can be dealt with relatively easily in housing growth through the 
environment agency setting conditions on water companies’ waste treatment to deal with 
higher biological load without increasing pollution of rivers. 

https://www.gov.uk/government/publications/code-for-sustainable-homes-technical-guidance
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• If point source pollutions had not been dealt with (through certain chain of events) river 
water quality would not have improved, biodiversity would not have improved. For example 
otters would not have returned. 

• Low quality water means lower water availability as less able to use it 

• Farmers who grow ready-to-eat fruit and salads need pathogen free water from river, which 
does not happen downstream from a water treatment works. Problem in Teise/ Lesser Teise. 

• Use the river biome, network, and capacity to clean and dilute effluent. 

• If improvement that has been made in river water quality in late 1990s and before that there 
would be less horticulture around now.  

• Diffuse pollution is from agriculture, horticulture and urban runoff and highways 

• Hard to pinpoint so identify hotspots and target everyone in area. 

• Sometimes just getting farmers talking, understanding their practices impact on 
environment is enough. 

• Water companies do most of data monitoring now rather than environment agency, but the 
effective sharing of that high-quality data is lacking. Improving that would have knock-ons 
effect for improving the water environment. 

• Currently some interesting publicly available data sources are EAs Catchment Data Explorer 
and DEFRAs Catchment Based Approach Data. 

• Best case future scenario separate human use of water from impacts on the environment 
leading to pristine water conditions. This involves perfecting recycling, reuse and treatment 
of water to extent have closed loop system and completely isolate our inputs from the 
environment. Especially in new homes. 

• That requires strategic planning around climate change impacts and the population impacts, 
evolving technology. This requires a well-supported, well appreciated, well-funded planning 
system. 

• Singapore is the closest example in practice. 

• Worst case future scenario would be drought with extensive impact on environment. 
agriculture and horticulture most at risk from this change. A loss of horticultural industry, 
rain-fed farming would cease to be viable, breakdown in the planning system where 
developers can build anywhere (greenfield sites, high-grade agricultural land, flood plains) 
rather than brownfield sites. Increasing flooding and related health problems. We are losing 
control and unable to manage it. 

• The biggest limitation between worst ad best case scenario being investment. 

• Likely scenario technological advances in water management and water treatment 
technology keep pace with the growth of population and possibly the risks of climate change. 
The impacts of drought likely overtake us.  

• strategic planning and spatial planning, cash-strapped and very much constrained but still 
just about preventing the worst. 

• Specific projects working right now include (i) EU PROWATER (ii) Holistic Water for 
Horticulture: super-efficient irrigation combined with rainwater harvesting with East Malling 
Research, NIAB EMR (iii) informal grouping of farmers in Kent considering environmental and 
biodiversity issues (iv) resilient supply chains using integrated package of measures with 
farmers to retailers like M&S 

http://environment.data.gov.uk/catchment-planning/
https://catchmentbasedapproach.org/
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Annex C: Stakeholder Interviews 

 

Interview  Interviewee  Organisation  Role  

1  Steven Lambert  Sutton and East Surrey 
Water  

Senior Catchment & Water Quality  
Scientist  

2  Chris Gardner & Kathi 
Bauer  

South East Rivers Trust  Catchment Manager  

3  Simon Lohrey  
Debbie Wilkinson   

South East Water  National Environment Programme  
Surface Water Catchment 
Management Lead  

4  Kate Rice  Southern Water  Catchment Strategy Manager  

5  David Scully  Tunbridge Wells 
Borough Council 

Landscape & Biodiversity Officer  

6  Max Tant  Kent County Council  Flood Risk Manager  

7  Mark Loos  Medway Swale Estuary 
Partnership 

Medway Swale Estuary Partnership  

8  Alan Turner  Kent County Council  Water Resources Manager  

9  Jason Lavender  High Weald AONB  Director  

10  Charlie Chantler  Natural England  Catchment Sensitive Farming Officer  

11  Tom Ormesher  National Farmers Union  Environment & Land Use Adviser  

12  Kathy Aucott  Environment Agency  Senior Advisor (Medway Catchment) 
Flood Risk Management  

13  Nick Price  Southern Water  Water Resources Planning Manager  

14  Ryan O'Sullivan  Southern Water  Wastewater Strategy Manager  

15  Rob Hardwick  Southern Water  Environmental Strategy Manager  

16  Sam Yard, Tim Bagnell, 
Daniel Munro  

Southern Water  Strategic Planning Lead – Wastewater 
Treatment  

17  Chris Lumb  
Louisa Gumbrell  

Southern Water  Head of Planning and Resilience 
(Water)  

18  Ben Lord  Environment Agency Catchment Coordinator  

19  Louise Bardsley  Natural England Regional Water Lead  

20  Keith Harrison   ACRE Kent  Regional Chief Executive for ACRE  
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Annex D. In progress: Documentary Sources (non-exhaustive) 

• B£ST - Benefits Estimation Tool valuing the benefits of blue-green infrastructure, CIRIA (2019) 

• Catchment Based Approach: Improving the quality of our water environment. Defra (2013)   

• CIWEM, Chartered Institution of Water and Environmental Management Presentation to NFU, 
Hess & Sutcliffe (2018) (available on request) 

• Coastal Communities 2150, Shaping our future by the coast, Community Vision and Action Plan 
for the Isle of Sheppey (2014) (available on request) 

• Connectivity increases trophic subsidies in fragmented landscapes (2018) 

• Current marine and coastal issues for North East Kent (2006) 

• Developing drought resilience in irrigated agriculture in the face of increasing water scarcity, 
Regional Environmental Change 17(5) February 2017 

• District Development Plan: Ashford  (2006-21) 

• District Development Plan: Dartford (2011-18) 

• District Development Plan: Gravesham (2014-) 

• District Development Plan: Maidstone  (2011-16) 

• District Development Plan: Medway (2003-) 

• District Development Plan: Mid Sussex  (2014-31) 

• District Development Plan: Sevenoaks (2015-26) 

• District Development Plan: Swale (2008-31) 

• District Development Plan: Tandridge (2033) 

• District Development Plan: Tonbridge and Malling (2007-21) 

• District Development Plan: Tunbridge Wells (2006-) 

• District Development Plan: Wealden (2019-) 

• Fifty Farmers Project Kent (2017) 

• Green-grabbing: a new appropriation of nature (2012) 

• Hoo Peninsula GIFT-T business plan (2011) 

• IPBES Scenarios (2020) 

• IWCM Future Baseline Drivers Working v5 (available on request) 

• IWCM Future Baseline Pressures Medway Flooding v4 (available on request) 

• IWCM Future Baseline Pressures Medway Habitats v3 (available on request) 

• IWCM Future Baseline Pressures Medway Land use v4 (available on request) 

• IWCM Future Baseline Pressures Medway Water Quality v5 (available on request) 

• IWCM Future Baseline Pressures Medway Water Quantity v3 (available on request) 

• Kent Downs ELMS scheme (2020) 

• Kent Spatial Risk Assessment for Water – Maps (2014) 

• Kent Spatial Risk Assessment for Water – Report (2014)  

• Kent Water for Sustainable Growth Study, Kent County Council, 2017 (available on request) 

• Kent Water Resilience Framework, Risks and Opportunities for Water: An analysis of the long-
term risks and opportunities for water systems in Kent (2007-13) 

• Land Explorer Tool (2020) 

• Living Landscape for the Southeast (2006)  

• Medway Agricultural Research Project, Kent & Sussex FWAG, (2010) 

• Medway Estuary to Swale shoreline management plan and action plan (2019) 

• Natural Flood Management: Beyond the evidence debate (2019) 

• NFM Management Information Tool (version 1) at ELM Workshop on Natural Flood 
Management, White Horse Ecology (2020) 

• Open Environmental Data Tool (2020) 

• Open Food Network, UK Platform Coop (2020) 

• Regen Network (2020) 

https://www.susdrain.org/resources/best.html
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/204231/pb13934-water-environment-catchment-based-approach.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/ele.12958
http://publications.naturalengland.org.uk/publication/32030
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10113-017-1116-6
http://www.ashford.gov.uk/development-plan-documents
http://www.dartford.gov.uk/by-category/environment-and-planning2/new-planning-homepage/planning-policy/adopted-plans
file:///C:/Users/avikh/Documents/Work%20laptop/Water%20Futures/Scenarios/Final%20Deliverable/Gravesham%20http:/www.gravesham.gov.uk/home/planning-and-building/local-plan/gravesham-local-plan-core-strategy2014-%3f
http://www.maidstone.gov.uk/business/planning/local-plan
http://www.medway.gov.uk/planningandbuilding/localplansandpolicies/medwaylocalplan2003.aspx
https://www.midsussex.gov.uk/planning-building/mid-sussex-district-plan/
http://www.sevenoaks.gov.uk/services/housing/planning/local-plan-and-planning-policy/allocations-and-development-management-plan
http://www.swale.gov.uk/local-plan-for-swale/2008-2031
https://www.tandridge.gov.uk/Planning-and-building/Planning-strategies-and-policies/Local-Plan-2033-emerging-planning-policies/Local-Plan-2033
https://www.tmbc.gov.uk/services/planning-and-development/planning/local-development-framework/ldf/2856
http://www.tunbridgewells.gov.uk/residents/planning/planning-policy/local-plan
https://www.wealden.gov.uk/planning-and-building-control/planning-policy/former-local-plans/wealden-local-plan/
https://www.kent.ac.uk/sac/50farmers/index.html
https://www.tandfonline.com/doi/full/10.1080/03066150.2012.671770
https://issuu.com/medwaycouncil/docs/gift-t_business_plan_lr
https://ipbes.net/scenarios
https://www.kentdowns.org.uk/our-projects/environmental-land-management-scheme/
https://democracy.kent.gov.uk/documents/s73642/KentSRAWaterMapsVol2Final.pdf
http://healthsustainabilityplanning.co.uk/documents/Spatial_water%20_risk_assessment%20.pdf
https://khalilavi.files.wordpress.com/2020/06/wrf-analysis-of-risks-and-opportunities.pdf
https://landexplorer.cc/
https://assets.sussexwildlifetrust.org.uk/a-living-landscape-for-the-south-east.pdf
https://www.medway.gov.uk/downloads/file/287/medway_agricultural_research_project
https://se-coastalgroup.org.uk/shoreline-management-plans/medway-estuary-to-swale/
http://oro.open.ac.uk/59440/
https://www.openenvironmentaldata.org/blog/who-owns-what
https://www.openfoodnetwork.org.uk/
https://www.regen.network/
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• Sand dune processes and management for flood and coastal defence (2005) 

• Southeast Coastal Group Plans, Strategies, Works (2020)  

• State of Nature in the EU under Birds and Habitats Directive (2020) 

• SURE Farm publication archive on econometric models to capture the complexity behind on-
farm risk resilience decision making (2020) 

• Thames Estuary 2100 Plan (2012) 

• The effects of future land-cover change on UK river flows (2014?) 

• The impact of climate change on the capability of land for agriculture as defined by the 
Agricultural Land Classification (2014)  

• The Parrett Catchment: A case study to develop tools and methodologies to deliver an 
Ecosystems Approach (2008) Chapter 6 (Available on request) 

• The rise and fall of biodiversity offsetting in the Lodge Hill large-scale housing development, 
South East England (2019) 

• The state of water in Kent, Kent Water Summit, Environment Agency (2012) 

• UK National Ecosystem Assessment: Technical Report Country Synthesis: Scotland, Chapter 19 
p154: Status and Changes in Ecosystems and their Services to Society  (Available on request) 

• UK NEA (2011) 

• Workshop with Water Resources South East: Environmental Appraisal methods to support 
regional best value investment planning, London, 26th November (2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://webcache.googleusercontent.com/search?q=cache:ae_xSpYIHYkJ:sciencesearch.defra.gov.uk/Document.aspx?Document=FD1302_5395_TRP.pdf+&cd=2&hl=en&ct=clnk&gl=uk&client=firefox-b-d
https://se-coastalgroup.org.uk/
https://www.eea.europa.eu/publications/state-of-nature-in-the-eu-2020/
https://www.surefarmproject.eu/deliverables/publications/
https://www.surefarmproject.eu/deliverables/publications/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/322061/LIT7540_43858f.pdf
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=xdWdpzSHic8%3D&tabid=82
http://webcache.googleusercontent.com/search?q=cache:Y4B6x5PXjZAJ:randd.defra.gov.uk/Document.aspx?Document=13364_SP1104Finalreport.pdf+&cd=1&hl=en&ct=clnk&gl=uk&client=firefox-b-d
http://webcache.googleusercontent.com/search?q=cache:Y4B6x5PXjZAJ:randd.defra.gov.uk/Document.aspx?Document=13364_SP1104Finalreport.pdf+&cd=1&hl=en&ct=clnk&gl=uk&client=firefox-b-d
https://journals.sagepub.com/doi/10.1177/2514848619884890
https://journals.sagepub.com/doi/10.1177/2514848619884890
https://khalilavi.files.wordpress.com/2020/06/the-state-of-water-in-kent.pdf
https://www.nottingham.ac.uk/CEM/pdf/ch25+scenarios+preview3.pdf
https://www.nottingham.ac.uk/CEM/pdf/ch25+scenarios+preview3.pdf
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Annex E. Evaluation and Elaboration of Stakeholder Claims (Unidirectional Drivers)  

CLIMATE CHANGE 

Evidenced Statements from Stakeholders about Climate Change   

Stakeholders emphasised sea-level rise, floods and water scarcity. The Medway River, Swale and North 
Kent are at risk from coastal flooding (Future of the Sea Project, 2017). As one stakeholder put it, this 
is already happening; “What was a farm and grazing is now saltmarsh and mudflats. I’ve canoed through 
the centre of [what was an] island on a high spring tide”. Along rivers in the lower catchment flood 
storage is at capacity, but is planned to be increased (Leigh FSA embankments scheme 2019) as well as 
NFM on the River Beult (2018) as part of the Medway Flood Action Plan (2017). In spite of this housing 
development continues in potential flood zones, whether in Paddock Wood or on the coastal Hoo 
Peninsula.  

The catchment is in the most water-scarce region of the UK, with low rainwater percolation in clay and 
chalk soils and high water abstraction. Freak storms also have significant impacts, such as the Beast 
from the East increasing water leakage after freezing and bursting pipes. Changes in rainfall are also 
directly affecting certain forms of farming with rain-fed farming becoming less reliable. However, 
climate change is recognised to be a global phenomenon, that catchment levels solutions can 
contribute to mitigating through carbon drawdown. But, the key focus is on developing solutions that 
increase social and environmental resilience.  

Clarifications with regard to Climate Change   

Sea-level rise is happening and placing significant portions of land at risk from coastal erosion and 
flooding. However, how much is locked in and what its impacts will be is mostly dependent on what 
solutions are enacted now (427, 2019; WRI Aqueduct Tool, 2019). Globally the multiple effects of 
climate change will not be felt uniformly but be concentrated on certain times, places and groups of 
people increasing human and nonhuman migration. Furthermore, global models for sea-level rise do 
not take into consideration local particularities and solutions such as coastal defences nor long-term 
and large-scale land-use changes. The implications for the catchment of this are that solutions can 
choose to coordinate according to different priorities that may or may not match directly with a certain 
risk to a certain region (Coastal Risk Screening Tool, 2020). Flooding and drought are not in themselves 
new features of the catchment but emerge from how infrastructure is built (e.g. in flood plains) and 
changes in seasonality. In terms of the Medway, absolute drought is in the future, but hydrological 
drought is occurring now due to climate change as rainfall is evaporating before percolating, this also 
being influenced by land-use (Standardized Precipitation Index 2020).  

Elaborations worth considering in regard to Climate Change  

With climate change weathers, habitats, and biodiversity will change. This means both novel species 
flourishing as well as novel ecosystems containing native species. For example, the spread of pathogen 
carrying mosquitos is likely in the future, with south-east England being particularly susceptible 
(Metelmann S. et al. 2019; IPCC 2014). Based on current dams and dyke technology from the 
Netherlands, a hard solution to mitigate sea-level rise in south-east England is the proposal for a 
Northern European Enclosure Dam between France, the UK and Norway (Groeskamp et al 2020).   

POPULATION INCREASING 

Evidenced Statements from Stakeholders about Population Increasing  

Stakeholders emphasised housing, density, and wastewater treatment. There is increasing pressure to 
build housing, as well as urbanisation in previously agricultural areas, changing the way water runs-off 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/663885/Future_of_the_sea_-_sea_level_rise.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/663885/Future_of_the_sea_-_sea_level_rise.pdf
https://www.gov.uk/government/publications/leigh-expansion-and-hildenborough-embankments-scheme/leigh-expansion-and-hildenborough-embankments-scheme
https://www.gov.uk/government/publications/leigh-expansion-and-hildenborough-embankments-scheme/leigh-expansion-and-hildenborough-embankments-scheme
https://www.gov.uk/government/publications/leigh-expansion-and-hildenborough-embankments-scheme/leigh-expansion-and-hildenborough-embankments-scheme
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734379/Improving_the_River_Beult_SSSI_Technical_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734379/Improving_the_River_Beult_SSSI_Technical_Report.pdf
https://www.gov.uk/government/publications/the-river-medway-partnership-objectives-members-and-action-plan/the-river-medway-partnership-objectives-members-and-action-plan#medway-flood-action-plan
https://www.gov.uk/government/publications/the-river-medway-partnership-objectives-members-and-action-plan/the-river-medway-partnership-objectives-members-and-action-plan#medway-flood-action-plan
http://427mt.com/wp-content/uploads/2019/12/Demystifying-Scenario-Analysis_427_2019.pdf
http://427mt.com/wp-content/uploads/2019/12/Demystifying-Scenario-Analysis_427_2019.pdf
https://www.wri.org/aqueduct
https://www.wri.org/aqueduct
https://coastal.climatecentral.org/map/11/0.5681/51.416/?theme=sea_level_rise&map_type=coastal_dem_comparison&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
https://coastal.climatecentral.org/map/11/0.5681/51.416/?theme=sea_level_rise&map_type=coastal_dem_comparison&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
https://coastal.climatecentral.org/map/11/0.5681/51.416/?theme=sea_level_rise&map_type=coastal_dem_comparison&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
https://coastal.climatecentral.org/map/11/0.5681/51.416/?theme=sea_level_rise&map_type=coastal_dem_comparison&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
https://eip.ceh.ac.uk/apps/droughts/
https://eip.ceh.ac.uk/apps/droughts/
https://royalsocietypublishing.org/doi/10.1098/rsif.2018.0761
https://royalsocietypublishing.org/doi/10.1098/rsif.2018.0761
https://journals.ametsoc.org/doi/pdf/10.1175/BAMS-D-19-0145.1
https://journals.ametsoc.org/doi/pdf/10.1175/BAMS-D-19-0145.1
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and percolates. Also, when population density is increasing, even within existing urban space, 
processing the large quantity of wastewater will only be achieved with new technologies. Population 
increase is primarily understood through the lenses of consumer supply and demand of water and 
protected areas versus urban areas. Responses to this take two general forms. First is how to increase 
water availability and efficiency, alongside protecting enough natural habitats. Second is how to 
increase the reuse of the water that is already available, alongside side integrating human activities 
with ecosystem processes. Beyond this migration and controls on migration to the catchment were also 
raised.  

Clarifications with regard to Population Increasing  

Global human population is projected to continue increasing until the end of the century but start to 
taper off a generation before then (UN 2019). UK population growth has its own trajectory with south-
east England (outside of London) being slightly above the average for England. However, whether this 
will be concentrated within the Medway catchment requires further analysis. What is clear is that 
London will experience the highest population growth in the UK as well as peripheral areas such as 
Dartford (ONS 2018). Whilst not in the Medway catchment, these areas are all within the wider Thames 
basin, and touch on regions administered by Kent County Council and Southern Water. House-building 
is being promoted; however, this is not per se based on future population growth but past population 
growth for which there is a shortage in terms of home ownership. Although, again, this does not take 
into consideration the 20-30% of empty properties. Tying these aspects together what is key is how 
population density and associated infrastructures will change rather than population growth per se. 
Depending on land availability in different regions of the UK, among a number of other factors, soft or 
hard urban densification is one trend (Bibby et al. 2020).  

Elaborations worth considering in regard to Population Increasing  

Over 70% of population growth in the UK is projected to come from migration. Under the new migration 
system proposed migration will actually increase. What can change is the status that migrants hold such 
as whether they can purchase housing or get a residency permit. As the future is more uncertain both 
SUDS and water reclamation will inevitably become key, as they already are in countries such as Israel 
or Singapore where population density is high but water resources low. The major barrier to starting to 
shift to low cost, low treatment, efficient water use infrastructure is cultural and political. 

 

 

 

 

 

 

 

 

 

 

https://population.un.org/wpp/Publications/Files/WPP2019_Highlights.pdf
https://population.un.org/wpp/Publications/Files/WPP2019_Highlights.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/subnationalpopulationprojectionsforengland/2016based
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/subnationalpopulationprojectionsforengland/2016based
https://www.southernwater.co.uk/our-story/area-of-operation
https://www.southernwater.co.uk/our-story/area-of-operation
https://journals.sagepub.com/doi/full/10.1177/2399808318772842
https://journals.sagepub.com/doi/full/10.1177/2399808318772842
https://journals.sagepub.com/doi/full/10.1177/2399808318772842
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Annex F: Stakeholder Workshop Attendees 

 Attendee  Interviewee  Organisation  

1  Alan Turner  Kent County Council  

2  Mark Loos  Medway Swale Estuary Partnership 

3  Chris Gardner  South East Rivers Trust  

4  Kate Rice  Southern Water  

5  Ben Thompson  Natural England  

6  Mark Pritchard  Kent County Council  

7  Tom Ormesher  National Farmers Union  

8  Kathy Aucott  Environment Agency  

9  Elin Williamson  Southern Water  

10  Claudia La Verghetta  Southern Water  

11  Max Tant  Kent County Council  

12  Kathi Bauer  South East Rivers Trust  

13  Ben Lord  Environment Agency  

14  Simon Lohrey  South East Water  

15  Rory Harding*  Kent Wildlife Trust  

16  Mark Smutherwaite*  Medway River Users Association  

17  Nick Sangster*  Kent High Weald Partnership 

18  Ian Johnstone*  Kent High Weald Partnership 

 * = Additional Workshop Attendee (Not originally interviewed)  
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Annex G: Scenario Narratives 

SCENARIO: Hard-Coordinated - HC - “The National Grid”  

  

Stakeholders  Central government, Local government  

Layout  National grid  

Narrative  Upgrade, Planned countryside  

Solutions  National programmes, Planning, and large public infrastructure  

Economy  Public investment, Universal Basic Services  

Sustainability  Regulation, Ecosystem Services, Accountabilities, Green Growth, Net Zero  

Nature  Rights: Food, Water, Land, Air, Energy, Housing, Health, Emergency  

Change  Sustainable Development, Prescriptive, Threat focussed risk management  

 

Since 2020, a generation has passed. It has been a tumultuous time reaching this point. With a series 
of crises (financial, housing, political, media, medical, food, pollution, flooding, drought…), the majority 
of people have witnessed first-hand the pain of hunger, disease, and death. Unemployment had 
reached an all-time high not seen since the men of Jarrow marched to London demanding 
reindustrialisation. The general public wanted change and a group of politicians found public favour 
with their ambition for the future. This was an ambition to take command of responses to accelerating 
and interconnected environmental and social crises, in all their diversity and manifestations. Here in 
the Medway Catchment these are the initial results of this ambition and the associated policies.  

Land-use and land cover in the catchment are directed by central government and implemented by 
local government. Solutions are defined by national policies and public ownership which are enacted 
according to the local population’s needs and are shaped by unions and public consultations of service-
users and workers. Food, water, land, air, energy, housing, national emergency response and 
healthcare are treated as rights rather than commodities. These rights are delivered as Universal Basic 
Services. Surplus profits are reinvested or used to reduce bills.   

The ecological focus is on reducing social inequality through delivering universal basic services that 
must demonstrate annual targets aimed at reaching net zero carbon. This includes protecting key sites 
of national heritage, sites of special scientific interest and green space for leisure, whilst identifying 
sites for expanding public services. Regulation and taxation are used to bring land not used for 
ecosystem services (including food provision) into public ownership.  

The economic focus is on low carbon upgrading of infrastructure and industry across the catchment 
through local public investment banks focussed on green growth. Carbon accounting, maximum 
sustainable yield, biosolids and ‘green’ public water, energy and travel infrastructure all define the 
catchment. These solutions are about harnessing the natural environment and its kinetic energy as the 
engine for social development, creating new wealth that can benefit the local economy in the 
catchment and be reinvested in public programmes.  

Climate Change  
Climate change continues but global warming is approaching a plateau. Hydrological and absolute 
droughts are addressed with public investment in irrigation and piping of water across and between 
catchments. Reducing water scarcity for citizens rather than increasing water availability in the 
catchment is the primary focus. Public investment in barriers, flood storage and engineered control of 
the waterways are used to mitigate flooding across the catchment, specifically in the lower catchment 
and along the coast. Alongside a warmer climate, a planned approach to the countryside and its forests 
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enables dense and tall quick growing forests that have contributed toward achieving net zero carbon. 
Freak events such as storms and pandemics are regular however these are addressed through the 
national emergency fund and service. Labour is drawn from the entire population who have attended 
national emergency service. For example, during freak storms and flooding temporary housing and 
hospitals are erected on temporarily sequestered land as well as use of fields for flood storage.   

Population Increasing  
A quarter of the population is elderly. Urban centres have progressively grown along with larger 
suburbs and satellite towns. Housing has increased exponentially organised around each nuclear family 
having their own home. This has been matched with an increase in water treatment to maintain 
individual home and agricultural water use, whilst use of biosolids has also increased. Social tipping 
points are characterised by the rollout of new public policies and hard solutions to meet each new 
challenge.  

Agriculture  
Agricultural subsidies have been extended to those who can account for the ecosystem services their 
land-use. Soils and agricultural practices are subject to policies of maximum sustainable yield according 
to social and environmental criteria. Use of herbicides and pesticides are restricted in conservation 
areas except in the case of invasive species and to maintain crop yields on agricultural land. Subsidies 
for tree planting also play a key role in land use. Extensive polytunnels districts have developed to 
mitigate the effects of climate and habitat change on the food supply.  

Land Ownership  
The public sector owns the largest portion of land. The rural space is dedicated to agriculture with new 
urban development focussed on personal residences in new satellite towns constituted of large vertical 
housing developments with allocated green and blue space. Large private estates have been registered 
as trusts and charitable foundations that can access subsidies through accounting for their cultural and 
ecosystem services.  

Behaviour  
Behaviour is focussed through national awareness campaigns guiding citizens towards best practices 
for the environment and efficient water use within existing cultural constraints on infrastructure. Low 
carbon mass production and technological ‘greening’ is the primary paradigm according to which 
people are expected to behave. In the name of conservation public rights to nature are available 
through membership of and licensing by official unions and associations.  

Infrastructure  
The concept of the national electricity grid has been extended to multiple sectors including water, 
forests, and agriculture. Water resources are now interconnected through an extensive grid of pipes 
and any personal abstraction of water from the waterways is heavily penalised as an environmental 
crime. The size and number of reservoirs has been extended to capture more water during flooding 
events, including the partial damming of the Medway River and its tributaries to better control flooding 
in the catchment. In addition, an extensive flood barrier protects the north of the catchment from sea 
level rise, whilst flood storage areas and barriers on land are at an all-time high.  

Biodiversity Conservation 
Infrastructural interventions in the water system have been partnered with a countryside plan. As 
habitats, in particular the coastal habitat of the catchment continues to be subject to the pressures of 
climate and habitat change, this gives rise to phenomenon including invasive, pest and disease related 
species. These are controlled, largely with chemical inputs, in order to restore natural habitats, their 
ecosystem services and to meet national conservation targets. Ambitious tree plantings schemes have 
taken place, originally intended to focus both on forestry and native woodland species, however the 
former have been more successful due to climate and ecological conditions. A network of national 
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parks and protected areas are linked through corridors, guarding wildlife, and joining up habitats, while 
also ensuring people can access the benefits of nature and green-space.  

 

SCENARIO: Soft-Coordinated - SC - “Catchment Clusters”  

  

Stakeholders  CoPs, Platform Coops, Partnerships  

Layout  Bioregional with multiple regions within the Medway catchment  

Narrative  Regenerative  

Solutions  Regional socio-ecological solutions  

Economy  Doughnut Economics, regional rural economy, Municipalism  

Sustainability  Enrichment  

Nature  Integrated  

Change  Preparation, Deliberative, Threat focussed risk management  
  

Since 2020, a generation has passed. It has been a tumultuous time reaching this point. With a series 
of crises (financial, housing, political, media, medical, food, pollution, flooding, drought…) the public 
sector has been severely weakened leaving people increasingly reliant on their municipalities, 
catchments, and communities. Looking to the rest of the world for answers, open and global 
knowledge exchanges have become predominant, mediated through social and economic digital 
platforms that inform the innovation of local manufacturing and agriculture. A crippled central 
government - bereft of authority, no longer in command of people’s freedom, nor capable of 
subsidizing companies ‘too big to fail’ - has taken on an emergency, diplomatic and facilitator role. Here 
in the Medway Catchment are the initial results of this transformation.  

Catchment stakeholders are clusters of local organisations. An example of a cluster is a multi-
stakeholder partnership. These clusters are centred on bioregions which are defined by the 
geographical limits of human communities and ecological systems. Whilst catchments can be 
bioregions, the Medway Catchment’s size, land use and land cover mean it sits across a number of 
bioregions and municipalities. The ecological focus is on bioregional resilience through socio-ecological 
solutions. These solutions share similarities to natural solutions, however rather than compacting 
nature into human culture they integrate both into coherent bioregional systems.  

This integration involves moving away from continuous harvesting of maximum sustainable yields and 
the conserving of habitats in a degraded state. Instead, it is about enriching biodiversity and economic 
life through integrating nature into non-linear social systems. Enrichment is the process of integrating 
the cultivation of wild and domesticated organic life into positive feedback loops that can expand 
carrying capacity and facilitate the reproduction of more abundant habitats. The energising effects of 
this cascade through trophic levels across and beyond the catchment. Land use and land cover are 
defined by a combination of traditional ecological knowledge, biotechnology and new digital 
economies that circulate and amplify the kinetic and potential energy of the catchment.  

Climate Change  
Global warming due to climate change has slowed down and is reaching a plateau. This containment 
of global warming is in large part due to carbon drawdown from the localisation of manufacturing and 
the regeneration of soils and their habitats. Regular hydrological drought is not an issue; however 
absolute drought is still locked in. Nonetheless, despite the change in climate in the catchment, water 
availability and water carrying capacity of land cover is high due to the regeneration of soils and the 
regeneration of ancient and newly naturalised ecosystems with a high trophic state index (TSI). These 
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ecosystems involve naturalised frontier species regenerating degraded habitats often succeeded by 
native species. These high TSI ecosystems also buffer saltwater influx from coastal sea level rise and 
buffer the inwards and outward migration of novel species including disease causing pathogens.  

Freak weather events still occur, however with regards to flooding (i) the widespread implementation 
of natural flood measures across the upper and lower catchment, (ii) the increased water carrying 
capacity of the landscape from mixed farming and soil regeneration, and (iii) the redesign of urban 
space in the lower catchment to coexist with changes in fluctuating water levels, has turned destructive 
floods into seasonal rehydration of water resources. In addition, the use of naturalised frontier species 
(fast growing and highly resilient) on coastal frontiers, riverbanks and in flood-prone regions has 
mitigated erosion and pollution.  

Population Increasing  
Human population growth continues and less than a quarter of the population are elderly. High urban 
density is focussed on villages and towns rather than cities. Some seasonal density fluctuates between 
cities and rural areas as people migrate with seasonal labour and agriculture. Extended fictive kin 
groups and diverse family structures typify online and offline social structure. Child and elderly care 
are not centred on the nuclear family but intergenerationally distributed within extended fictive kin 
groups, rather than reliant on paid labour. This is reflected in the expansion of cooperative housing 
and fablabs in municipalities. Rural and coastal density has a seasonal peak centred on agro-ecological 
tourism. Social tipping points are characterised by cultural and ecological innovation and divergence 
centred on bioregions.  

Agriculture  
On the one hand, agriculture involves stakeholder alliances focused on producing tradable surpluses 
and raw materials for industry. On the other hand, there are platform cooperatives focussed on sharing 
knowledge globally but growing and manufacturing locally. Finally, there are urban and suburban 
allotments, gardens and food coops focussed on kin-group food security as well as the additional 
benefits of community resilience, nutrition, and wellbeing.  

This social organisation is partnered with the local ecology giving rise to each section of land having 
multiple uses such as wood-pastures. This has changed the food supply chain increasing food security.  

The forestry approached has been replaced with intensive woodmanship and harvesting of non-timber 
forest products (NTFPs) whilst grassland and arable fields have moved toward intercropping, mixed 
crop-livestock farming and agriwilding. Central to all of this is not mining the soil but farming it. This 
creates ecosystems that are not static but managed with succession to increase enrichment, driving 
innovation and adaptation with climate change.  Pollution from effluent, pesticides and nitrates is low 
as the production of so-called externalities moves from waste production to surplus production.  

As part of this, the economics of food have changed. The growing of nutritional food is no longer 
conflated with the growth of an agricultural economy based on high costs inputs and high waste 
production. Instead there is a recognition that too much food used to be produced, exhausting soils, 
increasing outsourced costs, increasing stress on farmers, and creating an unnecessarily large carbon 
footprint. Instead the cost of food production is much lower, its benefits broader than food production 
itself, and critically a vast majority of food grown now makes it to the table  

Land Ownership  
The precarity of availability of migrant seasonal labour has been reduced through democratising land 
ownership. Private land ownership is capped with the majority of land being held in trust by 
stakeholder clusters that run open access digital accounting of resources and practices and to which 
organisations can apply for access rights. Organisations that seek to implement catchment scale and 
trans-regional projects such as water management must first negotiate with local communities to 
ensure they receive benefits from the project in return for ceding use of land. As a result of this, 
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regional water companies have been taken out of financial markets and authority transferred to 
catchment partnerships that oversee the investment and development of water resources.  

Behaviour  
The rights to land and harvesting nature are widespread enabling increased communal small holdings 
alongside access to hunting, fishing, foraging, gleaning, wood harvesting, marine and forest gardening. 
Practices contributing to the avoidance of overharvest and abuse of these rights include territoriality 
and limits on access; time-specific prescriptions and prohibitions on interactions with particular 
species; rotational access; prey and substrate choices; and sanctioning of abusive harvesters. These 
are then recorded, expressed, explored, negotiated, and experimented with through multiple facets of 
social life including art, storytelling, music, cuisine, and digital accounting.  

The focus is not on individual ethical consumption of water and other resources but on the ethical 
reproduction of common water resources. For example, water infrastructure has largely been locally 
modularised in in-house closed systems. The ‘solution to pollution is dilution’ is no longer embedded 
in social and material infrastructure. This has meant the inefficiency of mixing black and greywater and 
the use of freshwater in toilets and rivers to remove sewage and wastewater is lower.  

Infrastructure  
Infrastructure comes in the form of regionally coordinated projects focussing where possible on using 
local renewable or recyclable resources and modular designs that can be easily redistributed in times 
of localised need or crisis. Large scale infrastructure projects are open source depending on distributed 
supply chains to fabricate necessary modules. For example natural flood management and housing 
resilience measures are implemented in preparation, however if a flood exceeds these measures, 
consortiums are activated to rehouse people in bordering communities and regional fablabs are 
resources from different sectors are coordinated to contribute their manufacturing capacity to open 
design solutions. In this sense whilst flooding does occur people are collectively flexible enough to 
rapidly adapt and reconstitute after the event with minimal need for large scale hard solutions based 
on holding back the force of nature, but instead diffusing their impact and channelling them towards 
opportunities such as refreshing water sources.  

Biodiversity Conservation 
Biodiversity is not a protected phenomenon but emerges from a bioregional way of life.  
Agrobiodiversity is constantly enhanced as a means of adapting to climate change, rather than seeking 
to implement homogenous solutions that conform to different class and colonial imaginaries. 
Biotechnology is a core industry that draws on and increases biodiversity, in particular microbiotic life, 
to adapt and innovate. These technologies are also used to extract inorganic materials from historical 
sites of pollution and industry and conduct new mining possibilities without permanently reducing 
habitats to a state of near zero TSI. Novel species are particularly valued for their capability at landscape 
restoration, crop, livestock, and human adaptation. Socio-ecological solutions have been implemented 
on the north coast of the catchment establishing a unique coastal habitat that is harvested.  
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SCENARIO: Soft-Siloed - SS - “Ethical Consumer”  

Stakeholders  NGO, Charity, Celebrity, Multinational Technology Company  

Layout  Silos  

Narrative  Protect, Awareness  

Solutions  Flagship ‘token’ restoration projects  

Economy  Volunteer, Philanthropy, Business-as-usual  

Sustainability  Conservation, Parks, Consumer Habits, Eco-austerity  

Nature  Protected or Ruined  

Change  Virtuous Individual Behaviour, Awareness Raising  

  

Since 2020, a generation has passed. Crises have been normalised from the perspective that they are 
the natural consequence of humanities mistreatment of nature. People are more reliant on themselves 
and the charity of others. The public sector remains a shadow of its former self relying on charity events 
when it needs things such as new equipment. Individuals selling medical lottery tickets, to cover 
treatment, are commonplace. Environmental concerns are similarly managed, with charitable, 
voluntary and philanthropic interests protecting an idea of nature including resurrecting and 
reintroducing species. Ideas of social and environmental progress within the domestic realm are 
managed according to each organisation or individual signalling their contribution through practices of 
ethical consumption. Here are the initial results of this transformation in the Medway Catchment.  

Catchment stakeholders are NGO’s, charities, multinational technology companies and famous 
environmental celebrities who give nature a voice. Stakeholders focus on environmental awareness 
campaigns and flagship restoration and conservation projects. There is a natural sciences perspective 
and understanding of catchments and recognition of the need for managing the water as a system. 
Natural solutions remain ready to be rolled out but face the challenges of local resistance. This means 
solutions such as natural flood management and river restoration that occur are shaped by 
philanthropic interests and their conflict with other interests.  

The burden of domestic change is with individuals and their personal behaviours, whereby stakeholder 
organisations try to gather as many users as possible in order to have the biggest impact in terms of 
ethical consumption. Multinational technology companies, that mediate practices such as banking and 
social media, have provided the necessary platforms for organisations to vie for individual’s attention 
and keep an account of user’s consumption. In this way the ‘environmental costs’ of any given 
transaction, from opening the tap in your home to going on holiday are accounted for in relation to 
commodity markets. This allows environmental costs of consumers’ habits to be felt by them, whereby 
they can then choose to purchase products that can perform better in algorithmically assessed 
environmental cost calculations or build their own silos off grid.  

Climate Change  
Global warming due to climate change is still rising. Alongside the drying out of soils and moisture in 
the environment, people face regular water shortages in addition to severe flooding in the lower 
catchment. Flooding is mitigated by an assortment of natural flood management measures across the 
catchment, but these face barriers according to different stakeholder’s interests rather than the 
catchment’s requirements. This means that the most effective sites are inaccessible and the 
effectiveness of natural flood management through system wide application is yet to be realised.  

Population Increasing  
Increasing disasters recognised to be the result of ‘man-made’ climate change have led government to 
support and subsidize organisations that demonstrate that their users’ behaviours are efficient. Water, 
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alongside other natural resources and commodities are pervasively metered. In addition, if you are a 
very efficient organisation or individual you can sell your savings to those who wish to offset their 
consumption above the recommended consumption.  

The rate of births in the catchment has dropped as the cost of environmental cost is high, which has 
led to a higher percentage of elderly people. However, seasonal migration has continued maintaining 
the growth in the environmental budget available to the catchment. New housing is limited, mirrored 
in the unfortunate spread homelessness, loss of residential social space and the siloing of social life.  

Agriculture  
A side effect of the invisible hand of algorithmic accounting is that any agricultural business that cannot 
burden the cost of participating in the administrative costs of these environmental programmes has 
shut down. The consequence of this has been the homogenisation of agriculture and a movement 
toward the single crops that register a lower local environmental footprint. Combined with changes in 
consumer diet this has led to an increase in industrial micro proteins and imported food products. 
Locally there is a patchwork of experimental and lifestyle farms, rewilding estates (including hunting), 
that are interspersed amongst large agribusiness estates. These rely increasingly on local water 
abstraction and prioritisation of water for sustainable businesses.  

Land Ownership  
Land ownership is private reflecting a diversity of different land uses. To try and remedy pollution and 
degradation, charitable trusts and other organisations have attempted to gain direct control over the 
ecosystems through purchasing more land. Organisations such as water companies have acquired large 
sections of land which are farmed or protected according to given environmental criteria. In return 
these companies receive subsidies for this management.  

Behaviour  
Kitchen gardens and personal efficiency measures centred on self-sustainability, stockpiling and 
personal food and water security are common in urban and suburban areas. These are more 
aesthetically pronounced amongst those with the land and resources to perform them but are also 
practically enacted in less wealthier neighbourhoods as a matter of adapting to regular crises. Personal 
austerity and virtuous consumption define the spectrum of economic behaviour in relation to the 
environment. This includes a service industry where personal lifestyle choices can be traded as offsets.  

Infrastructure  
Large hard infrastructure is not renewed and during crises different sectors that cannot maintain their 
resilience are weeded out. Rural public infrastructure, apart from roads and fences, are not required 
as private landed interests enact their own natural solutions. In addition, some large infrastructure 
projects do exist however these must pay for themselves at the point of use, such as stretches of toll 
road. A network of nature parks, cycle paths and high-speed public transport is planned but exists in 
patches with its realization subject to private interests.  

Biodiversity Conservation 
Local human and nonhuman populations have been changing with migration and global warming. 
Wildlife survives in pockets largely on experimental farming and rewilding projects, whilst large scale 
charitable trusts that attempt to install their vision of native habitats face continual crisis from climate 
and habitat change. Some of the highest biodiversity hotspots are abandoned industrial sites where 
native and non-native species have created unique hybrid habitats.  
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 SCENARIO: Hard-Siloed - HS - ‘Everyman for Himself’  

  

Stakeholders  Global offshore companies  

Layout  Gated Communities, POPs, Fenced  

Narrative  Compete  

Solutions  Reactive, Event-focused hard solutions  

Economy  Profit, Monopoly, Creating wealth locally (extracting it globally)  

Sustainability  Self Interest, Private Land, Economic Growth  

Nature  Exploitable Resource  

Change  Combative Reaction to Crisis  

   

Since 2020, a generation has passed. Crises have been normalised from the perspective that it is your 
own responsibility if you cannot look after yourself. However, collective fears such as terrorism and 
pandemics are managed through the performative securitization of social life. This keeps public belief 
in the government high along with gestures towards hard solutions in the face of seasonal crisis such 
as flooding. The public are reliant on the supersized market players for their commodities and their 
technological progress, consumable within airport like spaces or from your desk. Here are the initial 
results of this transformation in the Medway Catchment  

Catchment stakeholders are global offshore companies. Their focus is on extracting value from the 
catchment. This exploitation of local resources by global stakeholders is presented as localism. For 
example, fracking is presented as beneficial to local residents. As big stakeholders compete to best 
profit from the catchment, people focus on their own personal interests and land and water are broken 
up into different resources and sectors to profit from. People are fractured and nature is fractured.  

There is no catchment management as a system. Every ecological change is experienced by people as 
an unprecedented local crisis caused by nature or some part of society not pulling their weight, so it is 
their own fault. This creates an experience of shock through being stuck in a constant ‘fire-fighting’ 
mode. Consequently, answers to social and ecological change are reactive and defensive. Common 
phrases used to describe this situation are ‘battling climate change’ or ‘fighting invasive species’, 
‘building flood defences’ or ‘combating pollution’ ‘fighting against a pandemic’ or ‘being at war with a 
disease’. In practice this means a regular series of event-based reactions that are characterized as hard 
solutions, such as proposing to build a local flood defence after a major flood.  

  

Climate Change  
Global warming due to climate change is still rising and has not yet peaked. Alongside the drying out 
of soils and moisture in the environment, people face regular water shortages [why] in addition to 
severe flooding in the lower catchment. Drinking water is privately sourced from personal wells, 
packaged drinking water and storage tanks. Piped water is irregular [why]. Malaria and other new 
diseases and species thrive in the catchment’s new climate, despite the types of pesticides and 
quarantines used to control them. Sea level rise, pollution and lack of sea life has made the coastal 
habitat uninhabitable for most migratory birds, though a few have adapted to living in nearby towns.  

Population Increasing  
A quarter of the population is elderly. Migrant carers catering to this older demographic populate 
suburban trailer parks. Migration controls, in terms of house buying and residency permits, are applied 
in different local councils in the catchment. This has partly been justified as a reaction to water scarcity 
and pollution. Serial polygamy - getting married and divorced in succession - is the main family 
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structure and a high proportion of the population have not worked hard enough to afford their own 
home. Urban density is relatively high with previous housing units having been divided into multiple 
residences with little common space. Suburban density is also relatively high with new housing 
developments acting as suburban satellites to London. Social change tends towards increasing the gap 
between those with the capital to compete and those that cannot, with the gig economy playing a key 
role in sustaining a large part of the population.  

Agriculture  
A long conflict is being fought to squeeze more growth out of an increasingly non-compliant and 
unpredictable environment. For example, the more the soil is exhausted, the more fertilizers are 
needed. Following on from this, there is more water pollution and less biodiversity, which means more 
pests and so even more pesticides and thus pollution. This linear approach, that does not integrate 
waste products into a complex ecosystem, has led to widespread pollution affecting the water supply. 
Horticulture is widespread, as soils approach their last harvest. Polytunnels mostly protect their 
product from pests and climate change. However, the cost of treating polluted water makes fresh fruit 
and salads available to those that can afford the social and material context to consume them, 
increasing malnutrition amongst demographics that cannot.  

Land Ownership  
The landscape is divided up into large private estates and investments held by overseas companies, 
including forest formerly publicly owned. These companies cater to the different needs of a global 
market in land-based luxury and leisure products, whether as luxury housing or hunting or providing 
local commodities such as fresh water. Costs of pollution increase, and hard solutions cannot be 
implemented fast enough, due to their own cost and practicality. To try and remedy this and gain direct 
control over the ecosystems each company has purchased more land.  

Behaviour  
There are few public parks, beaches and footpaths affecting the majority of the population's mental 
and physical wellbeing. Rights to use nature not personally owned or purchased are absent, changing 
hobbies such as fishing. For example, fishing is still accessible but in private artificial ponds, whilst the 
residential boating community is limited to luxury holidays. Attitudes to caravans have changed, initially 
amongst migrant farm labour, enabling vast trailer parks. Awareness campaigns about efficient water 
use abound while the cost is what is prohibitive. The behavioural focus is on what cumulative benefits 
can be sought for oneself and obtaining the necessary wealth to purchase one's own water treatment 
solutions.  

Infrastructure  
Infrastructure to mitigate flooding and erosion is enacted in reaction to a crisis and addresses the 
symptoms rather than the causes. A particular mind-set favours engineered solutions for their sense 
of impact and security. However, these are restricted to wealthy and profitable regions. For example, 
with the industrial, shipping and transport infrastructure in North Kent, hard defences against sea level 
rise have been built in this region. In residential areas individual adaptations for houses to survive 
flooding can be purchased.  

Biodiversity Conservation 
Local human and nonhuman populations have been changing with migration and global warming. Sea-
bird populations have homogenised and urbanised, whilst migratory birds found inland have largely 
disappeared with the absence of arthropods. The climate has increased the rate of tree growth in 
certain species, creating tall but silent forests, alongside vast mono-coloured fields. Native biodiversity, 
according to different experimental ideas, survives in pockets on lifestyle farms and private restoration 
projects. However, unwanted species continually emerge requiring their individual removal through 
sport or mass removal through poison.  
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Annex H: Driver Pathway Diagrams 

Hard-Coordinated - HC - “The National Grid”  
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Soft-Coordinated - SC - “Catchment Clusters”  
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Soft-Siloed - SS - “Ethical Consumer”  
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Hard-Siloed - HS - ‘Everyman for Himself’  
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Annex I: Disaggregation Consultees 

Stakeholder  Organisation  Role  

Chris Gardner  South East Rivers Trust  Catchment Manager  

Kathi Bauer  South East Rivers  

Trust  

Natural Capital Coordinator  

Alan Turner  Kent County Council  Water Resources Manager  

Max Tant  Kent County Council  Flood Risk Manager  

Mark Loos  Medway Swale Estuary 

Partnership 

Medway Swale Estuary Partnership  

Jason Lavender  High Weald AONB  Director  

Tom Ormesher  NFU  Environment & Land Use Adviser  

Kathy Aucott  Environment Agency  Senior Advisor (Medway Catchment) 

Flood Risk Management  

Rory Harding  Kent Wildlife Trust  Farmer Cluster Officer  

Nick Price  Southern Water  Water Resources Planning Manager  

Meyrick Gough WRSE Technical Director 
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Annex J: Updated Driver Pathway Diagrams 

Hard-Coordinated - HC - “The National Grid”  
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Soft-Coordinated - SC - “Catchment Clusters”  
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Soft-Siloed - SS - “Ethical Consumers”  
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Hard-Siloed - HS - ‘Everyman for Himself’  
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Annex K: Driver Diagram Summaries 

Condensed Disaggregation of Soft Siloed Scenario 
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Condensed Disaggregation of Hard Siloed Scenario 

 

Condensed Disaggregation of Soft Coordinated Scenario 
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Condensed Disaggregation of Hard Coordinated Scenario 
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Annex L - Variations of Driver Pathway Diagrams 

Hard Coordinated 
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Soft-Siloed 
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Soft-Coordinated 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

34 
 

Hard-Siloed 
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Annex In progress: WP4 DB 

 

 

LULC Area (km2) 

Acid grassland 0.1 

Littoral sediment 1.4 

Fen, marsh and swamp 1.5 

Supralittoral sediment 2.6 

Heather 2.7 

Inland rock 3.5 

Neutral grassland 3.6 

Calcareous grassland 5.0 

Heather grassland 11.2 

Saltmarsh 14.2 

Freshwater 30.1 

Coniferous woodland 37.0 

Urban 80.9 

Saltwater 117.4 

Suburban 273.1 

Broadleaf woodland 448.5 

Arable and horticulture 564.0 

Improved grassland 1073.0 

 

Table 1. LULC types in Medway Catchment (including a 2 km buffer around the catchment borders). The 

Catchment has very little natural grassland (22.7 km2), of which 16 km2 is heather; heather grassland is included 

in the CORINE LULC map. Source: CEH Land Cover Map 2015. 
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Figure 1. Evaluation of simulated changed against the initial observed (time = 2006), subsequent observed (time 

= 2018) and simulated (time = 2018) LULC maps. 

 

 

 

Table 2. Scenarios and their narrative CLUE-s parameterisation. Values for each parameter and every scenario are 

presented in the Annex. 

Parameter Soft-siloed Soft-coordinated Hard-siloed Hard-coordinated 

Transition matrix 

1. Natural areas do 

not change into 

other LULC 

classes; 2. 

Pastures & arable 

land allowed to 

change into all 

LULC classes 

1. Natural areas only 

change into other 

established or new 

natural classes;  

2. Arable & pasture 

can change into 

natural areas; 3. U & 

S areas change into 

agriculture and green 

spaces 

1. Natural areas do 

change into other 

LULC classes;  

2. U & S areas do 

not change into 

other LULC 

classes;  

 

1. Natural areas do 

not change into 

other LULC classes, 

especially in PAs;  

2. U & S areas only 

change into green 

space; 3. Agricultural 

areas can change 

into natural areas. 

Elasticity 

1. High turnover in 

agricultural land;  

2. Natural areas 

very stable. 

1. Natural areas not 

very stable;  

2. High turnover in 

agricultural land; 

 3. High turnover for 

U & S areas. 

1. Low turnover in 

agricultural land; 

 2. Low turnover in 

U & S areas. 

1. Natural areas 

stable;  

2. U & S areas very 

stable;  

3. Arable and pasture 

can change. 

Resolution (multiple of native pixel size)
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Persistence simulated correctly (correct rejections)
Persistence simulated as change (false alarms)
Change simulated as change to wrong category (wrong hits)
Change simulated correctly (hits)
Change simulated as persistence (misses)
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Demand 

1. Natural areas 

increase due to 

uncoordinated 

restoration/ 

rewilding;  

2.Slight increase in 

high density 

housing;  

3. Loss of 

pastures, while 

arable land 

remains  stable;  

4. More urban 

green spaces 

1. Natural areas 

increase due to 

coordinated 

restoration/rewilding;  

2. No increase in 

urban areas, slight 

increase in villages 

and towns;  

3. Pastures & arable 

remain the same;  

4. More urban green 

spaces;  

 

1. Expansion of 

urban areas;  

2. Arable land 

expansion;  

3. More industrial 

sites;  

4. Natural areas 

slightly increase 

(mainly “forestry” 

forests) 

1. More green spaces 

& increase in PAs; 

 2. Arable land 

remains stable & 

pastures slightly 

reduced;  

3. More industrial 

sites;  

4. Forests increase 

though planting, 

“forestry” woodlands 

more successful; 

5. Housing increased 

exponentially;  

6. Non-forest natural 

areas stable 

 

 

 

Figure 2. LULC map of the Medway Catchment in 2018. Source: Custom aggregated CORINE LULC (2018).  
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Annex M: 51 identified objectives and 36 source documents 

Environmental / ecological 

Biodiversity 

1. To conserve and enhance the biodiversity of the High Weald 

2. To conserve cultivated plants and animals and their associated genetic resources 

Habitats 

3. To conserve and restore semi-natural habitats characteristic of the High Weald, enhancing 

habitat condition and connectivity to establish and improve functional and resilient ecological 

networks 

Engagement with natural environment 

4. To increase the public’s understanding of / engagement with the High Weald’s natural 

environment 

Public access to nature 

5. To maximise accessibility of high quality, natural spaces that the public are encouraged to visit 

for the benefit of their health and well-being 

Locality 

6. To promote the sustainable use of agricultural land for supplying local markets, reducing the 

UK’s dependency on non-sustainably managed land and the need for the long-distance 

transport of resources with its associated global, social, and environmental impacts 

Air quality 

7. To protect and improve air quality, supporting farmers to invest in / adopt farm infrastructure, 

equipment and techniques that reduce emissions, and minimising pollution from fertiliser use 

Water / Hydrology 

8. To promote the sustainable / rational management of water resources for agriculture, 

protecting and improving water quality, and the availability and continuity of the water supply 

9. To adapt to anticipated risks of shortages in the water supply for agriculture 

10. To maintain and restore natural functions / processes within river catchments, promoting 

benefits for water quality, storage, and flow regulation 

11. To reduce the risk posed by flooding to people, the environment, and the economy 

Soils 

12. To ensure the sustainable / rational management of soils for agriculture, preserving and 

restoring soil quality and quantity 

Nutrient cycling 

13. To promote the sustainable use of fertiliser / nutrients in a way that preserves and restores 

natural nutrient flows and cycles 

Waste 

14. To reduce waste generation by minimising waste disposal and increasing recycling and re-use 

of materials to support the development of a circular economy 

Climate change mitigation and energy use 

15. To reduce greenhouse gas emissions through more efficient energy use and increasing the 

proportion of energy generated from renewable sources 
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16. To protect and restore natural carbon stores and increase carbon sequestration 

Climate change adaptation 

17. To enable the agricultural sector, and wider society, to adapt to the effects of that climate 

change which is already unavoidable 

Social 

Health 

18. To maintain / increase the quality of life, health, and well-being of those living and working in 

the High Weald, including minimising threats to public health 

Food / Diet 

19. To enhance the safety and nutritional quality of agricultural produce, increasing diet quality 

and consumer confidence in food 

Health equality 

20. To reduce inequality in health and life expectancy, both across society (e.g. between rich and 

poor), and between geographical areas, closing the gaps between the areas with the most 

deprivation and exclusion and the rest of the region 

Housing 

21. To ensure a sustainable supply of affordable, well-constructed housing, with an appropriate 

mix of types and tenures to reflect the demands, needs and means of all sections of society 

Education and training 

22. To improve education services and opportunities for training and lifelong learning in the area, 

and improve levels of educational achievement, including focusing on equipping local people 

with the necessary skills for finding and remaining in work / ensuring a skilled workforce 

Equity 

23. To ensure equal human rights and security / sharing access to services and benefits of 

prosperity fairly 

Community resilience 

24. To protect / improve the resilience of rural communities to change 

Internal social sustainability 

25. To enable farmers to feel professional pride in their work, and reconcile the daily reality of 

being a farmer with their expectations / perceptions of their role / identity 

26. To give farmers the freedom to make their own management decisions, according to personal 

insights, capabilities, and desires 

27. To enable people to have the freedom to choose whether they wish to stay or leave the area, 

and avoid situations where people are forced to leave 

Cultural identity / distinctiveness 

28. To maintain and develop diverse, vibrant, creative, and locally distinctive communities, 

encouraging pride in the rural community and cohesion within it, recognising the needs and 

contributions of all individuals  

29. To promote the continued application of traditional agricultural knowledge, skills, and practices 
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Conservation of cultural heritage and landscape 

30. To ensure that the natural beauty / scenic value of the High Weald is recognised, conserved, 

and enhanced 

31. To retain and restore the distinctive medieval landscape features, pattern, and character of the 

High Weald 

Connection to / engagement with history, culture, and landscape 

32. To improve access to the local historic environment, providing better opportunities for people 

to learn about, experience, and celebrate the heritage and history of the High Weald, 

encouraging people to care for the High Weald and support its conservation, with its cultural 

heritage acting as a source of inspiration and enjoyment 

Plant / animal health and welfare 

33. To protect the welfare, health, and well-being of livestock 

34. To enhance biosecurity to protect wildlife and livestock by managing the impact of existing 

diseases, reducing the risk of new ones, and tackling invasive non-native species 

Food security 

35. To increase the capacity of farming to meet local demand and contribute to national food 

security, increasing the resilience of the food chain in the face of changing conditions 

Economic 

Local economy 

36. To protect and promote the continued practice of traditional economic activities 

37. To respond positively to trends in the wider economy, ensuring that inhabitants of rural areas 

are not left behind / suffer an unreasonable disadvantage, relative to urban areas 

38. To provide an environment that is attractive to starting and growing a business / helps new 

farmers establish and retains existing ones 

Knowledge and innovation 

39. To support development of a dynamic and knowledge-based economy that maximises 

opportunities for farm / business innovation 

Tourism 

40. To support a heritage-led and environmentally responsible tourism sector 

The farm 

41. To increase the total farm profit / income that the farmer (and their household) has at their 

disposal 

42. To reduce farm vulnerability to external events / increase the resilience of farm businesses 

43. To increase the potential for farming to be an economically viable option for making a living / 

managing land 

44. To reduce farmer reliance on subsidies and other forms of external finance 

45. To enable farmers to increase self-sufficiency in terms of resource use, minimising use of 

external inputs on the farm 

46. To ensure certainty over future funding to allow farmers to plan and invest for the future 

Employment and labour conditions 

47. To increase the level and stability of local employment and income / increasing access to 

rewarding and well-located employment opportunities and greater earning power for all, so 

everyone has the chance to benefit from economic growth in the region 
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48. To promote new livelihood opportunities based on local resources 

49. To protect labour rights and good working conditions for farmers and agricultural workers 

Institutional capacity 

Local engagement 

50. To encourage the active participation of local communities in local policy and decision-making 

processes, giving communities greater power in influencing the decisions that affect them, 

including in the planning, design, and long-term stewardship of their community 

Cooperation / collaboration 

51. To promote the development of (formal and / or informal) institutions or structures that allow 

members of the community to support each other, according to their own values and norms 

e.g. local associations and cooperatives 

Literature reviewed / used to develop objectives list 

UK / England 

• 2019-21 Agriculture Bill briefing paper (Finlay et al. 2020) 

• Time for a Strategy for the Rural Economy (Select Committee on the Rural Economy 2019) 

• Fair Society, Healthy Lives: The Marmot Review (Marmot et al. 2010; 2020) 

• Public Health England Strategy 2020-25 (Public Health England 2019) 

• A Green Future: Our 25 Year Plan to Improve the Environment (H.M. Government 2018) 

• Clean Air Strategy (DEFRA 2019) 

• The Clean Growth Strategy (Department for Business Energy & Industrial Strategy 2017) 

• UK Industrial Strategy (Department for Business Energy & Industrial Strategy 2018) 

• The National Adaptation Programme and the Third Strategy for Climate Adaptation Reporting 

(DEFRA 2018) 

• Sustainable Communities: Building for the Future (Office of the Deputy Prime Minister 2003) 

• Local Growth: Realising Every Place’s Potential (HM Government 2010) 

• Sustainability Appraisal and Strategic Environmental Assessment: Historic England Advice 

Note 8 (Historic England 2017) 

South-east England 

• The Kent and Medway Sustainability and Transformation Plan (NHS) (Kent and Medway 

Sustainability and Transformation Partnership 2016) 

• Kent Environment Strategy (Kent County Council 2016) 

• Covid-19 and the South East Local Nature Partnership’s principles for our economic recovery 

(Kent Nature Partnership 2020) 

• Sustainability Appraisal (SA) of the Kent Minerals and Waste Local Plan (URS 2014) 

• River Basin Management Plans (Environment Agency 2016) 

• East Sussex Economic Development Strategy (East Sussex County Council 2012) 

• East Sussex Environment Strategy 2020 (East Sussex Environment Board 2020) 

• West Sussex Transport Plan Sustainability Appraisal (West Sussex County Council 2011) 

High Weald 

• High Weald AONB Management plan (High Weald Joint Advisory Committee 2019) 

• River Ouse Catchment Flood Management Plan (Environment Agency 2009) 

• Sustainability Appraisal of the Hastings Planning Strategy (Brenkley 2012) 

• National Character Area Profile: High Weald (Natural England 2013) 
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Agricultural sustainability assessments and appraisals in the academic literature 

Objective-based sustainability assessments: 

• Sustainability assessment for agriculture scenarios in Europe's mountain areas: Lessons from 

six study areas (Partidário et al. 2009) 

• Agricultural decline and sustainable development on mountain areas in Greece: Sustainability 

assessment of future scenarios (Tzanopoulos et al. 2011) 

• Achieving sustainable development in rural areas in Colombia: Future scenarios for 

biodiversity conservation under land use change (Boron et al. 2016) 

Other agricultural sustainability assessment research: 

• Themes in the RISE 2.0 model (de Olde, Oudshoorn, Sørensen, et al. 2016; de Olde, 

Oudshoorn, Bokkers, et al. 2016) and references therein 

• Themes in the FAO’s SAFA assessment tool (CITATION NEEDED) 

• Level 1 and 2 themes in the MOTIFS assessment tool (Meul et al. 2008) 

• Themes and sub-dimensions in the SOSTARE assessment tool (Paracchini et al. 2015) 

• Key principles in the SAFE integrated assessment tool (Van Cauwenbergh et al. 2007) 

• Key public goods in the ‘Public Goods’ assessment tool (Gerrard et al. 2012) 

• Objectives in the IDEA assessment tool (Zahm et al. 2008) 

• Common themes identified from a review of 11 different sustainability assessment methods 

(Payraudeau and Van Der Werf 2005) 
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Annex N: Results of stakeholder review of objectives 

 

 

To promote the sustainable / rational management of water resources for agriculture, protecting and improving water quality, and the availability and continuity of the water supply54 17 Environmental/Ecological

To maintain and restore natural functions / processes within river catchments, promoting benefits for water quality, storage, and flow regulation52 18 Social

To conserve and enhance biodiversity in the catchment's regions 50 14 Economic

To increase the public’s understanding of / engagement with the catchment regions' natural environment 49 2 Institutional capacity

To reduce the risk posed by flooding to people, the environment, and the economy 49 7 Stakeholder added

To conserve and restore semi-natural habitats characteristic of the catchment's regions, enhancing habitat condition and connectivity to establish and improve functional and resilient ecological networks47

To adapt to anticipated risks of shortages in the water supply for agriculture 45

To promote the sustainable use of fertiliser / nutrients in a way that preserves and restores natural nutrient flows and cycles45

To enable the agricultural sector, and wider society, to adapt to the effects of that climate change which is already unavoidable44

To ensure the sustainable / rational management of soils for agriculture, preserving and restoring soil quality and quantity43

To protect and restore natural carbon stores and increase carbon sequestration 41

To reduce waste generation by minimising waste disposal and increasing recycling and re-use of materials to support the development of a circular economy39

To protect and improve air quality, supporting farmers to invest in / adopt farm infrastructure, equipment and techniques that reduce emissions, and minimising pollution from fertiliser use38

To promote the sustainable use of agricultural land for supplying local markets, reducing the UK’s dependency on non-sustainably managed land and the need for the long-distance transport of resources with its associated global, social, and environmental impacts37

To reduce greenhouse gas emissions through more efficient energy use and increasing the proportion of energy generated from renewable sources37

To maximise accessibility to high quality, natural spaces that the public are encouraged to visit for the benefit of their health and well-being35

To maintain / increase the quality of life, health, and well-being of those living and working in the different regions of the catchment, including minimising threats to public health35

To enhance biosecurity to protect wildlife and livestock by managing the impact of existing diseases, reducing the risk of new ones, and tackling invasive non-native species34

To ensure that the natural beauty / scenic value of the regions of the catchment are recognised, conserved, and enhanced31

To adapt to anticipated risks of shortages in the water supply for people and the environment 30

The river should support a mosaic of habitats with high biodiversity value 26

To improve water quality 26

To develop sustainable water management within the catchment 26

To enable farmers to increase self-sufficiency in terms of resource use, minimising use of external inputs on the farm 25

To restore the river to a more naturally functioning watercourse 25

To have communities that enjoy, engage with and protect the river 25

To have an appropriate self-sustaining fish population 24

To encourage the active participation of local communities in local policy and decision-making processes, giving communities greater power in influencing the decisions that affect them, including in the planning, design, and long-term stewardship of their community23

To protect / improve the resilience of rural communities to change 22

To protect the welfare, health, and well-being of livestock 19

To reduce farm vulnerability to external events / increase the resilience of farm businesses 19

To increase the potential for farming to be an economically viable option for making a living / managing land 19

To increase the capacity of farming to meet local demand and contribute to national food security, increasing the resilience of the food chain in the face of changing conditions18

To conserve cultivated plants and animals and their associated genetic resources 17

To reduce inequality in health and life expectancy, both across society (e.g. between rich and poor), and between geographical areas, closing the gaps between the areas with the most deprivation and exclusion and the rest of the region13

To enhance the safety and nutritional quality of agricultural produce, increasing diet quality and consumer confidence in food12

To ensure certainty over future funding to allow farmers to plan and invest for the future 12

To improve access to the local historic environment, providing better opportunities for people to learn about, experience, and celebrate the heritage and history of the regions of the catchment, encouraging people to care for those regions and support their conservation, with their cultural heritage acting as a source of inspiration and enjoyment11

To ensure a sustainable supply of affordable, well-constructed housing, with an appropriate mix of types and tenures to reflect the demands, needs and means of all sections of society10

To maintain and develop diverse, vibrant, creative, and locally distinctive communities, encouraging pride in the rural community and cohesion within it, recognising the needs and contributions of all individuals10

To support a heritage-led and environmentally responsible tourism sector 10

To promote the development of (formal and / or informal) institutions or structures that allow members of the community to support each other, according to their own values and norms e.g. local associations and cooperatives10

To promote new livelihood opportunities based on local resources 9

To support development of a dynamic and knowledge-based economy that maximises opportunities for farm / business innovation6

To improve education services and opportunities for training and lifelong learning in the area, and improve levels of educational achievement, including focusing on equipping local people with the necessary skills for finding and remaining in work / ensuring a skilled workforce4

To increase the level and stability of local employment and income / increasing access to rewarding and well-located employment opportunities and greater earning power for all, so everyone has the chance to benefit from economic growth in the region4

To retain and restore the distinctive medieval landscape features, pattern, and character of the regions of the catchment3

To enable farmers to feel professional pride in their work, and reconcile the daily reality of being a farmer with their expectations / perceptions of their role / identity2

To protect labour rights and good working conditions for farmers and agricultural workers 2

To respond positively to trends in the wider economy, ensuring that inhabitants of rural areas are not left behind / suffer an unreasonable disadvantage, relative to urban areas1

To provide an environment that is attractive to starting and growing a business / helps new farmers establish and retains existing ones1

To reduce farmer reliance on subsidies and other forms of external finance 1

To increase the total farm profit / income that the farmer (and their household) has at their disposal -1

To give farmers the freedom to make their own management decisions, according to personal insights, capabilities, and desires-2

To ensure equal human rights and security / sharing access to services and benefits of prosperity fairly -3

To promote the continued application of traditional agricultural knowledge, skills, and practices -5

To protect and promote the continued practice of traditional economic activities -7

To enable people to have the freedom to choose whether they wish to stay or leave the area, and avoid situations where people are forced to leave-10



 

44 
 

Figure TBCx:  Objectives ordered according to stakeholder-defined significance. 

(Column 1: Objectives; Column 2: Significance) 

Unknown Significance 

To give farmers the freedom to make their own management decisions, according to personal insights, capabilities, and desires 10 

To ensure certainty over future funding to allow farmers to plan and invest for the future 9 

To increase the level and stability of local employment and income / increasing access to rewarding and well-located employment 

opportunities and greater earning power for all, so everyone has the chance to benefit from economic growth in the region  

9 

To promote the development of (formal and / or informal) institutions or structures that allow members of the community to 

support each other, according to their own values and norms e.g. local associations and cooperatives  

9 

To ensure equal human rights and security / sharing access to services and benefits of prosperity fair ly 8 

To enable farmers to feel professional pride in their work, and reconcile the daily reality of being a farmer with their expectations 

/ perceptions of their role / identity 

8 

To promote the continued application of traditional agricultural knowledge, skills, and practices 8 

To retain and restore the distinctive medieval landscape features, pattern, and character of the regions of the catchment  8 

To protect and promote the continued practice of traditional economic activities 8 

To provide an environment that is attractive to starting and growing a business / helps new farmers establish and retains existing 

ones 

7 

To ensure a sustainable supply of affordable, well-constructed housing, with an appropriate mix of types and tenures to reflect 

the demands, needs and means of all sections of society 

6 

To improve education services and opportunities for training and lifelong learning in the area, and improve levels of educational 

achievement, including focusing on equipping local people with the necessary skills for finding and remaining in work / ensuring a 

skilled workforce 

6 

To enable people to have the freedom to choose whether they wish to stay or leave the area, and avoid situations where people  

are forced to leave 

6 

To increase the total farm profit / income that the farmer (and their household) has at their disposal 6 

To increase the potential for farming to be an economically viable option for making a living / managing land 6 

To reduce inequality in health and life expectancy, both across society (e.g. between rich and poor), and between geographical 

areas, closing the gaps between the areas with the most deprivation and exclusion and the rest of the region 

5 

To maintain and develop diverse, vibrant, creative, and locally distinctive communities, encouraging pride in the rural community 

and cohesion within it, recognising the needs and contributions of all individuals 

5 

To respond positively to trends in the wider economy, ensuring that inhabitants of rural areas are not left behind / suffer an 

unreasonable disadvantage, relative to urban areas 

5 

To support development of a dynamic and knowledge-based economy that maximises opportunities for farm / business 

innovation 

5 

To support a heritage-led and environmentally responsible tourism sector 5 

To reduce farmer reliance on subsidies and other forms of external finance 5 

To protect labour rights and good working conditions for farmers and agricultural workers  5 

To improve access to the local historic environment, providing better opportunities for people to learn about, experience, and 

celebrate the heritage and history of the regions of the catchment, encouraging people to care for those regions and support 

their conservation, with their cultural heritage acting as a source of inspiration and enjoyment 

4 

To reduce farm vulnerability to external events / increase the resilience of farm businesses  4 

To promote new livelihood opportunities based on local resources 4 

To conserve cultivated plants and animals and their associated genetic resources 3 

To enhance the safety and nutritional quality of agricultural produce, increasing diet quality and consumer confidence in food 3 
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To increase the capacity of farming to meet local demand and contribute to national food security, increasing the resilience of the 

food chain in the face of changing conditions 

3 

To enable farmers to increase self-sufficiency in terms of resource use, minimising use of external inputs on the farm 3 

To encourage the active participation of local communities in local policy and decision-making processes, giving communities 

greater power in influencing the decisions that affect them, including in the planning, design, and long-term stewardship of their 

community 

3 

To reduce greenhouse gas emissions through more efficient energy use and increasing the proportion of energy generated from 

renewable sources 

2 

To protect / improve the resilience of rural communities to change 2 

To ensure that the natural beauty / scenic value of the regions of the catchment are recognised, conserved, and enhanced 2 

To protect the welfare, health, and well-being of livestock 2 

To conserve and restore semi-natural habitats characteristic of the catchment's regions, enhancing habitat condition and 

connectivity to establish and improve functional and resilient ecological networks 

1 

To maximise accessibility to high quality, natural spaces that the public are encouraged to visit for the benefit of their health and 

well-being 

1 

To promote the sustainable use of agricultural land for supplying local markets, reducing the UK’s dependency on non-sustainably 

managed land and the need for the long-distance transport of resources with its associated global, social, and environmental 

impacts 

1 

To promote the sustainable use of fertiliser / nutrients in a way that preserves and restores natural nutrient flows and cycles 1 

To protect and restore natural carbon stores and increase carbon sequestration 1 

To maintain / increase the quality of life, health, and well-being of those living and working in the different regions of the 

catchment, including minimising threats to public health 

1 

To enhance biosecurity to protect wildlife and livestock by managing the impact of existing diseases, reducing the risk of new 

ones, and tackling invasive non-native species 

1 

 

Not Significant 

To enable people to have the freedom to choose whether they wish to stay or leave the area, and avoid situations where people  

are forced to leave 

16 

To protect and promote the continued practice of traditional economic activities 13 

To increase the total farm profit / income that the farmer (and their household) has at their disposal 13 

To protect labour rights and good working conditions for farmers and agricultural workers  13 

To ensure equal human rights and security / sharing access to services and benefits of prosperity fairly 12 

To promote the continued application of traditional agricultural knowledge, skills, and practices  12 

To respond positively to trends in the wider economy, ensuring that inhabitants of rural areas are not left behind / suffer an 

unreasonable disadvantage, relative to urban areas 

12 

To reduce farmer reliance on subsidies and other forms of external finance 12 

To improve education services and opportunities for training and lifelong learning in the area, and improve levels of educational 

achievement, including focusing on equipping local people with the necessary skills for finding and remaining in work / ensuring a 

skilled workforce 

11 

To provide an environment that is attractive to starting and growing a business / helps new farmers establish and retains existing 

ones 

11 

To enhance the safety and nutritional quality of agricultural produce, increasing diet quality and consumer confidence in food 10 

To give farmers the freedom to make their own management decisions, according to personal insights, capabilities, and desires 10 
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To support development of a dynamic and knowledge-based economy that maximises opportunities for farm / business 

innovation 

10 

To promote new livelihood opportunities based on local resources 10 

To ensure a sustainable supply of affordable, well-constructed housing, with an appropriate mix of types and tenures to reflect 

the demands, needs and means of all sections of society 

9 

To enable farmers to feel professional pride in their work, and reconcile the daily reality of being a farmer with their expectations 

/ perceptions of their role / identity 

9 

To maintain and develop diverse, vibrant, creative, and locally distinctive communities, encouraging pride in the rural community 

and cohesion within it, recognising the needs and contributions of all individuals 

9 

To retain and restore the distinctive medieval landscape features, pattern, and character of the regions of the catchment 9 

To improve access to the local historic environment, providing better opportunities for people to learn about, experience, and 

celebrate the heritage and history of the regions of the catchment, encouraging people to care for those regions and support 

their conservation, with their cultural heritage acting as a source of inspiration and enjoyment 

9 

To increase the level and stability of local employment and income / increasing access to rewarding and well-located employment 

opportunities and greater earning power for all, so everyone has the chance to benefit from economic growth in the region 

9 

To reduce inequality in health and life expectancy, both across society (e.g. between rich and poor), and between geographical 

areas, closing the gaps between the areas with the most deprivation and exclusion and the rest of the region 

7 

To support a heritage-led and environmentally responsible tourism sector 7 

To conserve cultivated plants and animals and their associated genetic resources 6 

To protect the welfare, health, and well-being of livestock 6 

To increase the capacity of farming to meet local demand and contribute to national food security, increasing the resilience of the 

food chain in the face of changing conditions 

6 

To reduce farm vulnerability to external events / increase the resilience of farm businesses  6 

To ensure certainty over future funding to allow farmers to plan and invest for the future 6 

To promote the development of (formal and / or informal) institutions or structures that allow members of the community to 

support each other, according to their own values and norms e.g. local associations and cooperatives 

6 

To increase the potential for farming to be an economically viable option for making a living / managing land 4 

To encourage the active participation of local communities in local policy and decision-making processes, giving communities 

greater power in influencing the decisions that affect them, including in the planning, design, and long-term stewardship of their 

community 

4 

To protect and improve air quality, supporting farmers to invest in / adopt farm infrastructure, equipment and techniques that 

reduce emissions, and minimising pollution from fertiliser use 

3 

To protect / improve the resilience of rural communities to change 3 

To ensure that the natural beauty / scenic value of the regions of the catchment are recognised, conserved, and enhanced 3 

To promote the sustainable use of agricultural land for supplying local markets, reducing the UK’s dependency on non-sustainably 

managed land and the need for the long-distance transport of resources with its associated global, social, and environmental 

impacts 

2 

To reduce waste generation by minimising waste disposal and increasing recycling and re-use of materials to support the 

development of a circular economy 

2 

To reduce greenhouse gas emissions through more efficient energy use and increasing the proportion of energy generated from 

renewable sources 

2 

To maintain / increase the quality of life, health, and well-being of those living and working in the different regions of the 

catchment, including minimising threats to public health 

2 

To enable farmers to increase self-sufficiency in terms of resource use, minimising use of external inputs on the farm 2 

To maximise accessibility to high quality, natural spaces that the public are encouraged to visit for the benefit of their health and 

well-being 

1 
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To ensure the sustainable / rational management of soils for agriculture, preserving and restoring soil quality and quantity  1 

To protect and restore natural carbon stores and increase carbon sequestration 1 

To enable the agricultural sector, and wider society, to adapt to the effects of that climate change which is already unavoidable 1 

To enhance biosecurity to protect wildlife and livestock by managing the impact of existing diseases, reducing the risk of new 

ones, and tackling invasive non-native species 

1 

 

Quantitative significance defined by stakeholders according to category of objective including 

stakeholder added objectives 
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Economic
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Annex O: In progress: Draft Appraisal of Scenario according to Grouped Stakeholder-Prioritised 

objectives 

Soft Siloed 
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Hard Siloed 
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Hard Coordinated 

 
 

Soft Coordinated 
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Table of Grouped Objectives 

Category Objective 

Adaptability Water shortage in agriculture ↝  

Adaptability Effects of locked-in climate change ↝ 

Agriculture Water positive agriculture ↔↑ 

Floods Flood risk ↓ 

Functional Ecosystem Water positive river function ↔↑ 

Functional Ecosystem Biodiversity ↔↑ 

Functional Ecosystem Characteristic semi-natural habitat ↔↕ Habitat connectivity ↑  

Functional Ecosystem Natural nutrient flows and cycles ↔↕ 

Functional Ecosystem Soil quantity and quality ↔↕ 

Habitat Character Natural beauty and scenic value ↑ 

Pollution Carbon stores ↔↕ Carbon sequestration ↑ 

Pollution Waste ↓ Recycling ↑ Reuse ↑ Circular Economy ↑ 

Pollution Air quality ↑ Farming emissions and fertiliser pollution ↓ 

Pollution Sustainable agriculture for local supply ↑  

Pollution Greenhouse emissions ↓ Efficient energy and renewables ↑ 

Public Health Public connection with nature ↑ 

Public Health Greenspace access ↑ Public use for health ↑ 

Public Health Quality of life, health and wellbeing ↔↑ Health threats ↓ 

Public Health Biosecurity ↑ Disease ↔↓ Invasives ↔ 

 

Impact Assessment Summary 
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Annex P: In progress: Summary Diagrams of Scenario drivers Impact on Sustainability Objectives 

 

[This is not a completely correct draft, just one example of what each of the 4 are like] 
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Annex Q: In progress: LULC characteristics related to particular sustainability objectives for the four 

scenarios. 

 

Statistic HS SS HC SC 

Green space in and near residential areas (mean number of 

grid cells at a 500 m buffer from 1000 random points) 
1.47 1.83   

Green space in and near residential areas (mean number of 

grid cells at a 1000 m buffer from 1000 random points) 
8.45 11.3   

Ratio of residential areas with green space at 500 m (based 

on 1000 random point samples) 
0.15 0.19   

Ratio of residential areas with green space at 1000 m (based 

on 1000 random point samples) 
0.35 0.43   

Woodland in agricultural areas (arable and pasture) (mean 

number of grid cells at a 500 m buffer from 1000 random 

points) 

3.50 5.86   

Ratio of agricultural areas (arable and pasture) with 

woodland at 500 m (based on 1000 random point samples) 
0.30 0.68   

Woodland in agricultural areas (arable and pasture) (mean 

number of grid cells at a 1000 m buffer from 1000 random 

points) 

20.00 32.46   

Ratio of agricultural areas (arable and pasture) with 

woodland at 1000 m (based on 1000 random point samples) 
0.52 0.89   

Natural areas and vegetation (all woodlands plus heather 

and wetlands) in agricultural areas (arable and pasture) 

(mean number of grid cells at a 500 m buffer from 1000 

random points) 

3.74 6.45   

Ratio of agricultural areas (arable and pasture) with natural 

areas and vegetation at 500 m (based on 1000 random point 

samples) 

0.32 0.72   

Natural areas and vegetation (all woodlands plus heather 

and wetlands) in agricultural areas (arable and pasture) 

(mean number of grid cells at a 1000 m buffer from 1000 

random points) 

23.07 37.61   

Ratio of agricultural areas (arable and pasture) with natural 

areas and vegetation at 1000 m (based on 1000 random 

point samples) 

0.58 0.94   
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Annex R: In progress: Full Assessment Grid 

 

Informed By Domain SC NR SC WY/R SC DISAG Overall HC NR HC WY/R HC DISAG Overall SS NR SS WY/R SS DISAG Overall HS NR HS WY/R HS DISAG Overall Summary Objective Objective

Disag + Model Related Environmental NA NA 2 2 NA NA -1 -1 NA NA 1 1 NA NA -2 -2 Water positive agriculture ↔↑ To promote the sustainable / rational management of water resources for agriculture, protecting and improving water quality, and the availability and continuity of the water supply

Disag + Modelled Environmental 2 2 NA 2 -1 -1 NA -1 1 1 NA 1 -2 -2 NA -2 Water positive rivers ↔↑ To maintain and restore natural functions / processes within river catchments, promoting benefits for water quality, storage, and flow regulation

Disag + Modelled Environmental 2 2 NA 2 -1 -1 NA -1 1 1 NA 1 -2 -2 NA -2 Flood risk ↓ To reduce the risk posed by flooding to people, the environment, and the economy

Disag + Modelled Environmental 2 2 NA 2 -1 -1 NA -1 1 1 NA 1 -2 -2 NA -2 Characteristic semi-natural habitat ↔↕ Habitat connectivity ↑ To conserve and restore semi-natural habitats characteristic of the catchment's regions, enhancing habitat condition and connectivity to establish and improve functional and resilient ecological networks

Disag + Modelled Environmental 2 2 NA 2 -1 -1 NA -1 1 1 NA 1 -2 -2 NA -2 Greenspace access ↑ Public use for health ↑ To maximise accessibility to high quality, natural spaces that the public are encouraged to visit for the benefit of their health and well-being

Disag + Model Related Environmental NA NA 2 2 NA NA 1 1 NA NA -1 -1 NA NA -2 -2 Carbon stores ↔↕ Carbon sequestration ↑ To protect and restore natural carbon stores and increase carbon sequestration

Dissaggregation Social NA NA 2 2 NA NA 1 1 NA NA -1 -1 NA NA -2 -2 Quality of life, health and wellbeing ↔↑ Health threats ↓ To maintain / increase the quality of life, health, and well-being of those living and working in the different regions of the catchment, including minimising threats to public health

Dissaggregation Social NA NA 2 2 NA NA 1 1 NA NA -1 -1 NA NA -2 -2 Biosecurity ↑ Disease ↔↓ Invasives ↔ To enhance biosecurity to protect wildlife and livestock by managing the impact of existing diseases, reducing the risk of new ones, and tackling invasive non-native species

Disag + Modelled Social 1 1 NA 1 -2 -2 NA -2 2 2 NA 2 -1 -1 NA -1 Natural beauty and scenic value ↑ To ensure that the natural beauty / scenic value of the regions of the catchment are recognised, conserved, and enhanced

Dissaggregation Social NA NA 2 2 NA NA 1 1 NA NA -2 -2 NA NA -1 -1 Life expectancy and health inequality ↓ To reduce inequality in health and life expectancy, both across society (e.g. between rich and poor), and between geographical areas, closing the gaps between the areas with the most deprivation and exclusion and the rest of the region

Disag + Model Related Social NA NA 2 2 NA NA 1 1 NA NA -2 -2 NA NA -1 -1 Housing equality ↑ To ensure a sustainable supply of affordable, well-constructed housing, with an appropriate mix of types and tenures to reflect the demands, needs and means of all sections of society

Disag + Model Related Economic NA NA 2 2 NA NA -1 -1 NA NA 1 1 NA NA -2 -2 External inputs on farms ↓ To enable farmers to increase self-sufficiency in terms of resource use, minimising use of external inputs on the farm

Dissaggregation Economic NA NA 2 2 NA NA -1 -1 NA NA 1 1 NA NA -2 -2 Farm business resilience to crisis ↑ To reduce farm vulnerability to external events / increase the resilience of farm businesses

Dissaggregation Economic NA NA 2 2 NA NA 1 1 NA NA -1 -1 NA NA -2 -2 Local resource based livelihoods ↑↝ To promote new livelihood opportunities based on local resources

Dissaggregation Economic NA NA 2 2 NA NA 1 1 NA NA -1 -1 NA NA -2 -2 Landworker rights and conditions ↔ To protect labour rights and good working conditions for farmers and agricultural workers

Dissaggregation Economic NA NA 2 2 NA NA 1 1 NA NA -2 -2 NA NA -1 -1 Employment ↑ Precarity ↓ To increase the level and stability of local employment and income / increasing access to rewarding and well-located employment opportunities and greater earning power for all, so everyone has the chance to benefit from economic growth in the region

Dissaggregation Institutional Capacity NA NA 2 2 NA NA 1 1 NA NA -2 -2 NA NA -1 -1 Political democracy ↑ To encourage the active participation of local communities in local policy and decision-making processes, giving communities greater power in influencing the decisions that affect them, including in the planning, design, and long-term stewardship of their community

Dissaggregation Institutional Capacity NA NA 2 2 NA NA 1 1 NA NA -2 -2 NA NA -1 -1 Economic democracy and cultural diversity ↑ To promote the development of (formal and / or informal) institutions or structures that allow members of the community to support each other, according to their own values and norms e.g. local associations and cooperatives

Disag + Model Related Water / Stakeholder Added NA NA 2 2 NA NA -2 -2 NA NA 1 1 NA NA -1 -1 Water Quantity ↔ Drought ↝ To adapt to anticipated risks of shortages in the water supply for people and the environment

Disag + Modelled Water / Stakeholder Added 2 2 NA 2 -1 -1 NA -1 1 1 NA 1 -2 -2 NA -2 Water Quality ↑ To improve water quality


