
[image: ]The Economics of Soil
Private asset or Public good
Christian John Murray – Pre-Meeting, Personal Observation Statement  
13 March 2019  
Meeting: Attlee Suite, Portcullis House, 4-6pm on 18 March 2019



INTRODUCTION - Please note that this is a condensed analysis and as such is only intended as a guideline of past information’s and suggestion of possible future activities.

In the first instance the recognition of past environmental mandates within the EU should be recognised. The EU Thematic Strategy for Soil Protection 2006, the EU Soil Framework Directive 2007/2014, the EU 7th Environment Action plan and the General Union Environment Action Programme to 2020.  This is also supported by the UN SDG’s with targets 2.4, 3.9 and 15.3 helping us recognise the urgency for a more refined view of the value of our Soils.  There are many ways we can improve upon the mandates to improve our understanding of Soil values, communications and security. The EU frameworks along with UK internal regulations via various agencies and a plethora of supporting academic research sees us with a massive amount of data spread across a large number of organisations, with some areas of replication in regard to Soil and the presentation of its value. 
The legislative mandates and other research data will help us understand the Private asset v’s Public good discussion of Soil value.

In the UK, it is necessary to recognise the ongoing work of the UK Soil Observatory (UKSO) via UK Research and Innovation (UKRI) funding and the service UKSO brings various other agencies as a reporting centre through tying with NERC data, though it is geared towards scientific approach more than a public presentation.  We recognise agency activity through DEFRA and reports such as the Post Note 502-2015 on Soil and the reporting from standard levy agencies such as The Potato Council and AHDB. Other relevant value data is also held by HMRC. This spread of data shows us there is presently no common Government place for all data and any regulation to be coordinated in regard to Soil, we also see small discrepancies across agencies around specific data points of economic value.

PERSPECTIVES

My initial position is that Soil is presently perceived as both, a Private asset and a Public good, this based on the obvious known capital gains of Soil use and the multiple relationships Soils have within society. 
A DEFRA funded study, ‘CTE0946’, presented by Cranfield University in 2011 seems to be the most recent, comprehensive review of Economics of Soil and values with a focus on Cost of Soil Degradation in England and Wales. The study recognises a certain lack of data availability to be had at the time of action, this restricted its ability to provide a complete analysis of Value(s). The study did show that there is a critical pattern in play across England and Wales with regard to Soil security degradation and its veritable negative financial impact. 

In regard to present perspective of law, GB has several Government agencies who may influence responsibility around Soil. Scotland carries out its Soil reporting responsibility through the Scottish Soil Framework, which is mostly based on EU and UK law, with certain additions. Ireland uses its Environmental Protection Agency and like Scotland bases its activity on Soil around existing EU framework with amendments.  All countries have seemingly met obligations within the EU 2006 Thematic strategy, with regards to mapping and identification of Soil, though each country is presenting their data in different formats of visual and textual access.

Nationwide academic institutions are currently active, and Cranfield University is a focus point for Soil activity with the National Soils Resources Institute (NSRI) and support of efforts like the Sustainable Soil Association (SSA). They also have some of their own design formats for online data presentation. Several Universities in England and Wales offer Soil programs and have participated in various public and private studies. There are multiple independent service providers for Soil analysis and studying. This presents a case where many different perspectives can be drawn, depending on how much data any one reader is able to engage with.

SOIL OWNERSHIP

We see that land owners have a myriad of views of their property Soil value and there is a great range of views as to what is acceptable management and what is not. 
The larger corporate and VC investor land owners may not always take as direct responsibility as much as they possibly could. Many farmers will resist change due to risk and low margins. In the past many agricultural owners would not actively seek change, possibly because a lack of clear message and guidance was available. There is a slow trend for change now, as a next generation of farmers come into play and they have a better connection to a digital infrastructure and are better engaged with the concept of change. 

We do see an increase in Organic operations, and this provides some hope for agricultural Soil sustainability, however no common policy for Soil management and responsibility is accepted nationwide.

Soil value is only relevant as long as the Soil is productive and remains a part of a whole eco-system. Certain Growers who rent land do not feel any responsibility for the Soils directly. On the other hand, there are many land owners of smaller scale who have family history with their land, and they tend to try and take on board as much new procedure and data as they can personally engage with.  

Publicly held lands are invariably under threat due to population growth and space requirements. Public council level responsibility for Soil is invariably tied to health and safety regulations and whatever environment agency legislation may apply around treatments. Outside of flood regions, Soil is relatively low on the list of priority due to other more immediate needs for Council funds to be applied.


VARIABLES FOR ACTION

It is clear that Soil value extends beyond the direct area that it occupies, that the economic value is part of a chain, which is delicately balanced between both natural ecosystem relationships and related services of food production, water control, access/road-ways, social environment structures and climate change.

It seems that defining asset responsibility for Soil economics is going to be based on several factors, from generating a better public awareness to developing a positive will for embracing acceptance of responsibility over a long term. The need for clear and concise guidelines and information for direct land owners along with education for the support of the public has never been more urgent than now.

Certainly, the conversation for Soil is drowned by other more common issues such as carbon climate warming and materials pollution in the environment and more recently Brexit. Though Brexit is also an awakening point for many on Soil issues and it provides a cause for review and opportunity to improve many issues around Soil communications and actions.
The previous EU Soil Framework Directive took a back-seat approach to defining responsibility and parameters for actual Soil management and acceptable methodology of new process review and funding for such. It is a feel-good document that provides agreement of general direction for noted needs to improve data around Soils.

There has been a lot of research conducted since the 1970’s and the UK government has supported EU actions in reductions and elimination of certain chemicals used on Soil but there is no active legislative process in relation to the Soil directly such as we have for water and air, though promises have been made for several years of action and little has come about due to other government focus. CTE 0946-2011 study recognises the immense variables of tackling the identification of value such that, new approaches are required to solve the next steps.

It is interpreted that the nature of the far-reaching boundaries of controls and uses has made Soil value a very hard subject to align and refine to a defined set of control standards. Mappings of crop and Soil is fairly well completed though Monitoring is intermittent, we do see new Monitoring developments are in research across multiple organisations in the UK, such as the SOILS-USA monitoring program being instituted by the UKSO.  Also, the advent of the AI crop recognition programs such as onesoil.ai show how AI is becoming useful for processing and visualisation of large crop data.




UK SOILS TODAY

The present state of Soil degradation in England and Wales is identified as being at a crucial stage and in dire need of addressing, the same can be said for Scotland, Wales and Ireland. We know this issue is rampant worldwide based on individual country data and supporting UN data and the forecast is not good and worse than the UK in many other countries. 

The need for higher food production can no longer be supported with additional chemicals and we prefer to not look at GMO if we are looking towards true natural balance and quality foods. This leaves us to deal directly with our Soil.

KEY SOIL ORGANISATIONS
The list of responsible UK agencies that can influence Soil perspective includes:
· Environment Agency 
· Animal and Plant Health Agency 
· Department for Environment Food and Rural Affairs - DEFRA
· Natural Resources Wales
· Natural England
· Scotland - Scottish Soil Framework (James Hutton Institute)
· Environmental Protection Agency Ireland - EPA 

SUB Organisations - Non-commercial
· UK Soil Observatory - UKSO
· British Society of Soil Science - BSSO
· James Hutton Institute
· Cranfield University - NSRI 
· Soil Association - Organic standards
· Sustainable Soils Alliance - SSA
· AHDB
· Welsh Government Land Use and Climate Change Group

As a Private asset the controlling factor is usually generation of monies and incomes for the owners. As a Public good it is usually represented through forest areas-public park spaces, general urban developments such as roadways and flood defences.  The recently highlighted topic of carbon sequestration is now an area which can also support more direct actions as a Public good.
   In each case of Soil value consideration, we see Government is at some level involved through various agency representation. We recognise that the Common Agricultural Policy is a good place for Soil and already certain actions are placed within it, that maybe it can be amended to accommodate rewards for land owners for taking more direct action and reporting responsibility, when we leave the EU?

Agriculture may well be the most important part of the need for us to fully define Soil Economics as we are in a critical fertility and Soil loss situation. This reflects as a Private asset, that any good land should be worth more than poor land but identifying that within a common framework is yet to be achieved.


COMMERCIAL SOFTWARE INTERESTS

The private sector has embraced many software applications and more recently the wave of AI has resulted in applications for agriculture in regard to increasing production value through location, nutrient, irrigation and crop relationships. Agriculture AI technologies are underway by large corporations like; Intel, Microsoft, Mindtree, and Monsanto. 
AI seems the most sensible tool to help us efficiently interpret data relating to true Soil value. However, there are many fine details in AI development and the nature of Soils and values represent an extremely data intense subject base. 


ROUND UP
Accepting that Food production is a public good. It is suggested that UK Soil is a Public good first and should be considered a Private asset second. This based on the amount of land used for food production, access-way/roadway, public park lands, residential and commercial properties and related infrastructure use.

It is proposed that in general, Soil research within the UK is presently fractured and disconnected from any centralised point of review and therefore it is not possible to truly assimilate the data value in existence today. Now we need to bring a Public good, motivated solution to the table. We need to review other AI developments and take a best-of-breed approach for our future management of Soil in the UK, enacted through efficient data centralisation, processing and dissemination.

It is suggested to undertake a set of parallel development projects which can include a direct list of agricultural land owners and that list have a direct correlation with the production value of the land and its types of productivity.
It is expected that the amount of data presently available, including past data sets, its various locations other publications and the forecasted large amounts of incoming future data is beyond the real ability for a cost-efficient, human-tasked, data processing facility.      This would then preclude that a call for a Deep learning set of algorithms be placed, Program(s) that deal specifically with Soil and the complexities of analysis that are needed to make more accurate forecasts and assure high quality management and user communication in the future. 

It is recognised that UKSO is engaged in funded, cooperative-research into cost efficient Soil monitoring and that we consider this a priority case, an area that should receive further support as sole based UK effort and that can tie-in with new, Soil-Deep-Learning development opportunities.

New definitions of responsibility for Soil are a consideration, in example; “Stewardship Responsibility” is an older term which may find a new place today and help identify a perspective for the driving force of any positive changes. Recognising that we have to address the nation of land owners on this matter.
 Interpreted as the recognition that the next generation will be left with whatever we enact and therefore the Stewardship is responsible to prioritise the future state rather than the immediate state.  
To carry out defined expectations as agreed by the “community of Soil experts” from AI derived data assumptions. It is considered that using the Academia network in association with the Private community to build a common agreement of formats and process would then bring forward the most logical and sensible system to which then government is more easily able to identify legislation.

That such a Stewardship title would be inherent with land ownership and therefore bring a common reference to build upon. Building upon something like the SSA, a Stewardship program could be developed and enacted through Membership and UKRI funding.
It is not the intent to eliminate any existing data points in private control but to consolidate their data with Government data. It is intended to reduce data points within the Government. 

QUESTIONS
· Is it reasonable to expect Government to make firm legislation for Soil management responsibility?
· Is there an actual broad-spectrum awareness of Soil loss its impact and the forecasts of the next 50 years?
· How do we communicate with all Soil owners and users for information dissemination?
· Is AI accepted as a reasonable solution for Soil data comparison and consolidation?
· How do we identify the value of existing agencies and organisations in regard to Soil value?
· How do organisations like the National Farmers Union (NFU) participate in information dissemination and are they suitable for such information dissemination and collection of Soil perspectives?
· Can we organise a centralised reporting system?
· Should an existing Organisation such as the SSA be promoted as a central organising body or should it be a governmental body
· Can we gain support to fast track a ‘Soil Security’ funding-series, placement via UKRI/Innovate UK?
· Responsibility of Land owners - Who deﬁnes the parameters?
· What procedures, estimate of time for placing targets for Soil legislation?

WHAT CAN WE DO?

· Resolve towards immediate actions for funding for Soil fertility and volume loss reduction and resultant nutrient leaching reduction. Activate through UKRI and Innovate UK.
· Initiate development of a centralised smart information system for Soil data in UK. (Gain acceptance of all data point suppliers that this is the common brand and designation for future Soil communications).
· Develop Corporate input point with Biased filters. (Helps maintain a full discovery process through AI accommodations of unique preference requirements of each user).
· Develop ease of data access and variable reporting methods for different Soil owners/users. Make access in UKRI funding with other Private organisations like National Institute of Agricultural Botany (NIAB) for actionable, real-world, Soil security program.
· Review and provide incentives to farmers to provide participation in consolidated Soil management data.

SUMMARY

It is proposed that a focused point of Soil responsibility can be a possible sub-agency or an established non-profit organisation, which would focus only on Soil and the future of legislative activity for the defence of Soil in a long-term perspective. That such a body could act as the central coordinating development controller and the central reporting point for all contributing entities and provide a base for Land Stewards communication, who would then have a chance to be part of a nationwide responsibility for oversight within the urban and natural environments. 
In the end the onus falls upon the land owners to become motivated and participate so some form of reward should be considered to assure appropriate actions and co-operation.
Possibly, we can identify the parameters and develop programs which will then enact centralised data processing and common format presentation, utilise AI- Deep Learning for Soil; current and past data assimilation, common relationships, management practice analysis, future forecasts, legislative relationships, International Soil development data capture.

It is clear from all data sets studied that there is an inherent, Medium to High urgency for most areas of the nation experiencing Soil volume and fertility loss, and that in some areas GB is at a critical volume loss level, such as the peat Soil of the East Anglia Fens. We must take immediate action on this matter.

The philosophy of our obligation as present Stewards of the land is to keep it healthy for the next generation. As such we need to prioritise and streamline the complete world of Soil responsibility for the future health and security of all people, starting today.

Christian J Murray
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DISCLAIMER
THIS IS NOT A SCIENTIFIC REPORT AND IS BASED ON OBSERVATIONS OF THE WRITER AND IS NOT APPROVED BY ANY OF THE NAMED ENTITIES WITHIN IT.

Document review sources include: Council of the European Union.  Official Journal of the European Union. DEFRA, Cranfield University, Reading University, Bangor University, National Environment Research Council, UK Soil Observatory, AHDB, Potato
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