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Annex 6 - Soils Monitoring
case study

This case study is based on a review of the key documents cited as references and on interviews with:

Policy Customers for the Soils research programme:

Sharon Ellis
Head of Soils Policy Division

Soils Research Programme Managers:

Peter Costigan

Sal Burgess

Dan Baird

Major research partner:

Jane Morris, Environment Agency

Soils Science Experts:

Stephen Nortcliff, Reading University

Mark Kibblewhite, National Soil Research Institute, Cranfield

UK SIC:

Judith Stuart, Defra

1
The rationale for soils monitoring

1. Defra’s 5 year strategy is set out in its 2004 publication Delivering the Essentials of Life (Defra 2004). One of the Department’s Strategic Priorities is to protect the countryside and natural resources and one of the Strategic Outcomes sought is to “protect and enhance the natural environment now and for future generations and establish a robust framework for future development decision that respect environmental constraints”. Unlike air and water issues, soils were not an explicit part of the Strategic Priorities set out in the 2004 strategy, though soils issues were covered with respect to the Entry Level Stewardship scheme and partnerships with Other Government Departments (OGDs). However, the strategic outcome of protecting and enhancing the natural environment is recognised in the Evidence and Innovation Strategy (E&IS, Defra 2005), which includes the key policy outcome, “soil resources protected and sustainably managed”. The E&IS text explains that soils are a key resource, lists vital functions they provide and concludes that there is a continuing need for evidence “to optimise the different functions…. and provide a sound platform for further policy development”. Thus the E&IS is the first time soils have been given strategic importance in their own right, representing a heightened status of soils research. 

2. Defra’s strategic aims for soils are implemented through the Soils Action Plan (SAP, Defra 2004). The vision given in the plan is "… to ensure that England's soils will be protected and managed to optimise the varied functions that soils perform for society (e.g. supporting agriculture and forestry, protecting cultural heritage, supporting biodiversity, as a platform for construction), in keeping with the principles of sustainable development and on the basis of sound evidence." In order to achieve this, Defra set out aims, including: “a better understanding of, and access to, information on the state of our soils and the physical, chemical and biological processes which operate on and within them”. The SAP also contains a set of “core actions” including a commitment to “work with stakeholders to identify the indicators which should be built into a national soil monitoring scheme, in order to develop a scheme which meets both national and European requirements” (core Acton 11). 

3. The E&IS also contains an outline of specific evidence needs and picks up evidence needs for this core action from the Soils Action Plan. These include the development of “policy relevant and appropriate indicators of soil health, functional diversity and biodiversity” and improvement in basic understanding of processes to underpin the work. 

4. For Defra, the immediate policy that drives the development of monitoring systems for soils operates both at a UK and a European Level. Current drivers include:

· The First Soil Action Plan for England: 2004-2006

· The EU thematic strategy for soil protection

· The Sustainable Farming and Food Strategy

Defra sees its priority as ensuring that there is the evidence base required for developing policy in response to these drivers. This includes, crucially, providing information about the current status of soils, in respect of their different functions, and their trajectory. It also requires methods to be developed to monitor future change
. The first step, given in the SAP Action 11, is “to develop a soil health indicator based on organic matter content”. This is to be part of the Sustainable Farming and Food Strategy. The specific aim given in the SAP is “to pilot a monitoring scheme, in order to test what is practicable, in 2005 and to have an agreed range of indicators identified by the end of 2006. 

5. Defra’s programmes associated with soils monitoring, then, are sharply focussed on the need to provide evidence for developing policy. The first step is to develop soil health indicators, with the expectation that they will be based on Soil Organic Matter (SOM). 

2
Historical context for soils monitoring

2.1
The policy context

6. Although it has been recognised in UK since the agricultural revolution of the mid 19th Century that the quality of soil was an important factor in agricultural production, and the UK had a systematic survey of soils since the middle of the 20th Century, it is widely remarked in the 1990’s that in environmental policy, soils were neglected compared to air and water. The RCEP, in its 1996 report, The Sustainable Use of Soils highlighted the importance of soils and recommended urgent Government action. In launching the report, the Commission’s Chairman Sir John Houghton said: ‘Soil, air and water are the three essentials for life on land. Up to now environmental policies have often taken soil for granted. We believe the government should draw up and put into effect clear policies to protect this important resource’. In its 1997 response to the Commission, the Government accepted the broad thrust of the Commissions. It noted that the matter of soil quality was included in the 1994 Strategy for Sustainable Development, itself a response to the 1992 Rio Earth Summit. 

7. In ‘A Better Quality of Life’ (1999) the Government made a commitment to ensure that soil protection received equal priority to that of air and water. 

8. A Draft Soil Strategy for England was published by Defra as a consultation document in March 2001. This Strategy provided the first comprehensive statement on the state of UK soils, and how the Government and its partners are managing and improving this resource. The Strategy was praised for the clarity of its analysis of the main threats to soils, but received some criticism for not detailing specific objectives and actions. 

9. In 2002, the Government launched a consultation on a Sustainable Farming and Food Strategy. This included indicators for sustainability in food production, amongst them the assessment and monitoring of soil quality. 

10. Following the consultation, the First Soil Action Plan for England was launched in May 2004. The Action Plan addressed criticisms by identifying 52 actions for Government and its partners, based on current work on soils. The Soils Action Plan remains the latest UK statement of policy on soils and Defra officials see it as the main driver for the further development of soils monitoring systems for the UK.

11. The First Annual Report for the Soil Action Plan, which examines its progress so far, was published in June 2005. There is an Advisory Forum through which stakeholders can express their opinions on how effectively the Action Plan is being implemented and its progress. This Forum has the dual role of overseeing progress and helping to deliver the Action Plan. The Forum meets twice a year, with papers resulting from these meetings published, and a monthly newsletter is circulated to keep Forum members informed of the progress made on the Action Plan.

2.2
Development of indicators for UK soils

12. Assessments of soil quality have their origins in the work of Kellogg (1943)
 in the USA and Clark (1951)
 in the UK. However, the use of soil indicators for monitoring soil quality is more recent.

13. The 1990 environmental white paper This Common Inheritance (Defra 1990) contained a section on land and a commitment to an assessment of the associated natural resources. ‘The UK Environment’ (DoE, 1992)
 which followed, although not assigning indicator values in its assessment, was the first attempt to provide a comprehensive picture of soil quality in terms of environmental concerns for England and Wales
.

14. The 1996 sustainability report, ‘Indicators of Sustainable development for the United Kingdom’ (DoE, 1996)
 highlighted the importance of soils as a national resource and included two indicators for soil quality, related to the nutrient and organic matter status of soil, and the concentrations of heavy metals in soils.

15. The 1996 RCEP report ‘Sustainable Use of Soil’
 contained, amongst 91 recommendations, four specific references to soil monitoring:

· Recommendation 1: that the Environment and Agriculture Departments jointly draw up and implement a soil protection policy for the UK

· Recommendation 7: the setting-up of a national soil quality monitoring scheme

· Recommendation 89: the inclusion in future surveys of biological measures of soil quality

· Recommendation 91: that comprehensive resource inventories be developed which: “quantify trends in physical terms, so that losses and gains in soil assets, including urbanisation and contamination, can be evaluated”

16. A set of sustainability indicators produced by MAFF (MAFF 2000)
 included the organic matter content and heavy metals accumulation of agricultural topsoils. 

17. In 2000, in response to the RCEP 1996 report, a group of public stakeholders
 funded a project under the joint leadership of the Environment Agency and Defra/MAFF to identify and develop a set of national indicators for soil quality' (Defra Code SP0512, EA Code P5-053/PR/02). The project was designed to develop indicators for soil quality and diversity for use by the partners in soil monitoring. The final report
, published in 2002 concluded;

“that soil quality indicators (SQIs) should be based on soil function, with the most important functions being those of environmental interaction, food and fibre production, building platform, support for ecological habitat and biodiversity, the provision of raw materials and protection of cultural heritage. From a choice of 67, the report identified nine key functional soil quality indicators”
. 

18. The report also listed nine key questions which monitoring schemes should focus on, including “what is the purpose of monitoring” and “how can the robustness and integrity of the monitoring system be maintained”
. The report also notes that:

“Any soil monitoring scheme would lose much of its value if the structure and protocols are not robust. It must be designed to withstand changes of technique, staff and government, with few operating procedures left to subjective judgements, as the information gathered will increase in value with the length of the monitoring period”
.

19. In 2004 the Environment Agency produced a report under the title “The State of Soils in England and Wales” (2004), which became a key input to the Defra Soils Action Plan: 

“The report provides the evidence that underpins both the actions in this plan [the Action Plan] and the Environment Agency’s own Soil Strategy, which will set out its role in taking soil protection forward
.” 

20. The report found that there was a lack of good quality information on UK soils. These documents were also aimed at the European Commission and were expected to “provide a positive steer to work on a European Thematic Soil Strategy which is being progressed by the Commission”
. 

21. The indicator set published in the Sustainable Farming and Food Strategy consultation draft in 2002, aimed at monitoring sustainability in farming and food included, as its headline indicator, the organic matter content of agricultural topsoils. We understand that although the SOM indicator was agreed in early Jan 2005, Defra is waiting for ministerial clearance for all SFFS indicators.

22. The 2004 SAP contains a number of references to monitoring sustainability of soils. Action 11, the most relevant to soils monitoring, is as follows: 

“Defra will work with stakeholders to identify the indicators which should be built into a national soil monitoring scheme, in order to develop a scheme which meets both national and European requirements. We will also work with colleagues in Scotland, Wales and Northern Ireland to ensure effective collaboration on these issues, where appropriate. The first step will be to develop a soil health indicator based on organic matter content as part of the Sustainable Food and Farming Strategy. We will aim to pilot a soil monitoring scheme, in order to test what is practicable, in 2005, and have an agreed initial range of indicators identified by the end of 2006.” 

23. Parallel developments in academic research o soil indicators include Doran & Parkin (1994) and Romig et al. (1996).

Institutional developments: The UK Soil Indicators Consortium

24. In 2003, the UK Soil Indicators Consortium was formed. The core membership of the consortium was the same stakeholder group that had funded the 2000 EA/Defra-MAFF project 'Identification and development of a set of national indicators for soil quality' project, plus some additional members. It has the aim implementing the findings of the report. The group oversees the development of a set of national soil indicators, and the design of a UK soil monitoring framework. Its remit is as follows: 

· “Identify the indicators that should be built into a national soil monitoring scheme 

· Develop a scheme that meets both multiple national and European requirements 

· Suggest the best mechanisms for funding and undertaking this monitoring”

Its objectives include:

1.
To develop a set of policy relevant and scientifically robust indicators of soil quality that:

· Cover all of the functions of soil 

· Will pick up significant changes in soil quality in a timely manner 

· Will meet the different requirements of the member organisations (make best use of collected data) 

· Make use of existing research into indicators being supported by the member organisations 

2.
To develop a national monitoring scheme that:

· Will better establish the state of our national soils 

· Can be tailored to available resources and individual organisation needs 

· Will be designed to pick up significant changes in soil quality 

· Builds upon previously funded research on the design of monitoring schemes”

The approach taken is in 4 stages
: 

Stage 1:
Policy sift of initial indicators

(An initial sift has now been completed)

Stage 2:
Scientific robustness testing

(Now mostly completed)

Stage 3:
Further gap analysis

Stage 4:
Monitoring scheme

Choice of Soil Organic Matter as a key indicator
25. Soil organic matter (SOM) is considered by Defra to be “probably the most useful single indicator of the sustainability of the soil resource”
. The organic matter content of agricultural topsoils (measured as soil organic carbon [SOC]) is a headline indicator for the Sustainable Farming and Food Strategy. Organic matter enters soils following the decomposition of living organisms and their waste products.

26. SOM is composed principally of carbon, nitrogen and phosphorus, as well as trace elements, and is an essential component of mineral-based soils with important implications for soil function. Both SOM and SOC are subjects in the Defra Soils research programme. We have been told that both are fundamental to soil functioning, can be seen as indicators of overall soil status, and will be key features of any suite of indicators.

27. Defra consider that SOM provides more useful information for monitoring soil sustainability than SOC alone. We have also been told that organic matter is less well-defined than carbon, and that SOC is the more precisely defined term. Defra, however, have replied that precision depends upon the method of analysis undertaken and that SOM remains a more useful indicator of sustainability. The Defra soils research programme principally refers to SOM when discussing the research programme in broad terms
. This case study follows this practice. 

3
The Defra soils research programme

28. The work which Defra is carrying out in accordance with Action 11 of the First Soil Action Plan for England falls into four broad categories, one of which refers specifically to research on SOM and its use as a principal indicator: 

· “Developing a headline indicator of soil quality - organic matter 

· Developing biological indicators 

· Investigating the use of remote sensing to monitor soil”

· Projects in support of UKSIC, e.g. robustness testing of indicators

29. Within the soils programme as a whole, Defra has been funding a range of projects on SOM. These include research into changes in the levels of SOM over time and methods for increasing these levels:

SP0501:
Effects of farm manure additions on soil quality and fertility 

SP0504:
Effects of fertiliser nitrogen additions on soil quality and fertility 

SP0521:
Changes in organic carbon content of non-agricultural soils 

SP0523:
Development of economically & environmentally sustainable methods of C sequestration in agricultural soils 

SP0530:
Organic manure and crop organic carbon returns - effects on soil quality 

SP0545:
Spatial analysis of change in organic carbon and ph using re-sampled National Soil Inventory data across the whole of England and Wales 

In addition, the programme includes projects focused specifically on developing SOM as a principal indicator of soil quality:

SP0306:
Critical levels of soil organic matter 

SP0310:
To develop a robust indicator of soil organic matter status

SP0519:
Critical levels of soil organic carbon in surface soils in relation to soil stability, function and infiltration

SP0533:
Initial assessment of the projected trends of SOC in English arable soils modelled decline in soil organic content since 1940

SP0546:
Soil organic matter as a headline indicator of soil health – vulnerable soils

30. Other indicator research projects, undertaken as part of the research Defra is contributing to UK SIC, include projects SP0529 (“Soil quality indicators- developing biological indicators”), SP0548 (“Soil indicator robustness testing: food and fibre”) and SP0554 (“Soil indicator robustness testing: foundation for the built environment”)
. 

31. One example of the work being undertaken, project SP0529 the Soil Quality Indicator Development project (SQIDI) is an assessment, based on current data, of the potential of biological indicators as a means of discriminating between soil/land-use combinations and as a gauge of soil functional capacity. It involved formulating a priority list of candidate indicators. This phase of the project has now been completed. SP0534 (SQID II, the second phase of the project) includes two field trials, one to assess whether the biological indicators are sufficiently sensitive to detect environmental changes, the second to assess whether the indicators are robust across the range of soil and land-use combinations found in the UK. This study will have three main outputs:

· The standard operation procedures established for this project may be used in any soil monitoring scheme

· The results will show UK SIC which biological indicators can be used in a national-scale soil monitoring scheme, as well as answering other policy-related questions

· The study will assess the ecologically-relevant components of the soil community, which will be useful to the wider soils research community 

32. Key findings so far from the Defra soils research programme include the following:

· Projects SP0306 and SP0519 have found that there is a lack of robust evidence for setting a critical level of SOM, below which soil function and properties decline. Crop yields in the UK have increased despite declining SOC

· SP0546 has identified two groups of vulnerable soils with respect to SOM: first, those at or below a lower threshold, which is more relevant to food and fibre production, and second those above the threshold but which are showing a greater than average rate of loss, which is more relevant to climate change. This work has developed a recommended target for SOM: “To halt the decline of soil organic matter caused by agricultural practices in vulnerable soils by 2025, whilst maintaining, as a minimum, the soil organic matter content of other agricultural soils, taking into account the impacts of climate change”

· SP0310 identified fifteen ‘indicative SOC management ranges’ for topsoils based on ‘physiotypes’

4.
Management practices

33. The following paragraphs describe how Defra manages its soils research programme, using the ten OST Science Review criteria as a framework. 

34. During our work on this case study we heard a wide range of different opinions about the development of soils monitoring systems for the UK. It is our purpose here to record the different viewpoints and, where possible, to reconcile or explain them. It is not our role to conclude on them. 

35. The differences we have observed appear to stem mainly from the different external interpretations of Defra’s remit on soils monitoring in particular and for commissioning science in general. There are also some fundamental scientific differences and differences of opinion on the operational responsibilities of Defra and we have pointed these out. 

Criterion 1: …has developed a clear, overall science strategy

36. The key expressions of Defra’s science strategy in respect of soils monitoring are; the Evidence and Innovation Strategy, the Soil Action Plan, and the work of UK SIC. The performance of Defra soils programme relative to this criterion can be assessed with reference to these three crucial elements.

Evidence and Innovation Strategy

37. The Evidence and Innovation Strategy is organised around Defra’s Strategic Priorities and the Key Policy Outcomes that give them substance. Amongst the eight key policy outcomes in the Natural Resource Protection section of the Evidence and Innovation Strategy (E&IS) is a major statement of aims for soils policy. This clearly sets out Defra’s high-level strategy in relation to soil resources: 

“Soil resources protected and sustainably managed in England. Soils are a key resource that provide six vital functions for society:

· Food and fibre production

· Buffering pollutants

· Reservoirs of biodiversity

· A platform for built development

· Protecting our cultural heritage

· Storing vast amounts of water and carbon that would otherwise exacerbate flooding and climate change

38. It goes on to describe future priorities:

“We need evidence to recognise and optimise the many different functions that soils perform, and provide a sound platform for further policy development”
. 

39. The Strategy sets out the main areas which should be targeted by future research. These include improving basic understanding of the “dynamics and role of soil organic matter” and the “impact of Soil Organic Matter (SOM) inputs on soil quality and fertility”
. The E&IS clearly identifies a number of synergies and conflicts between policy outcomes in the Natural Resource Protection section, but some are missed. For example, another stated research need is to “develop integrated models of climate change impacts on soil function and capability and changes in SOM stocks”
, but it is not clear how this ties in with the section of the E&IS on climate change
. The E&IS also includes a graphical summary
 of the evidence and innovation needs for the different Strategic Priorities. Commentators noted that they found that section on protecting the countryside and natural resources, clearer than some of the other graphical summaries provided in the Strategy. 

40. Overall, the recognition within the E&IS that soil resources per se need to be protected and sustainably managed was welcomed by commentators. However, it was suggested that, within the process for producing the E&IS, some opportunities were lost, for example, in the case of the soils section, for forming innovative links between the management of soil resources and the services they provide to society were not identified in the Strategy
 It was also suggested by one external commentator that soils should receive their own section in the E&IS, and should be given priority for Defra investment
.

The Soil Action Plan

41. The Soil Action Plan (SAP) sets out Defra’s strategy and responsibilities for soils. It has done this, we were told, in a way that reduces any potential overlap with the Environment Agency’s responsibilities (as set out in its Soil Strategy). The work of the two bodies is complementary. Collaboration occurs between them and with the Welsh Assembly. The Soil Strategy and the Soil Action Plan, combined with this collaboration, avoid overlap and clearly set out the roles of each. There was also collaboration between the two bodies when writing the Strategy and Plan as both were supported by the evidence drawn together in the Environment Agency’s State of Soils report. This included on-going consultation and a joint launch of the two documents. The different roles of each are reflected in the documents; the Soil Strategy has greater detail on monitoring since the EA is a delivery body with specific areas of operational work, which it carries out with a range of partners. Defra, we were told, has a mainly national overview, and this corresponds well with EA’s geographical remit. A contractor who has worked for both organisations reports that Defra and the Environment Agency share a good strategic understanding of soils, although, he notes that, in his view, the Environment Agency has a greater interest in the actual state of soils.

42. The Soil Action Plan covers England, but the Defra research programme includes England and Wales, although this apparent discrepancy is Defra-wide and not limited to soils research. This recognises the reality that here has never been a large budget for environmental research in Wales. Wales has its own environment strategy, due to be published shortly, which will include soil concerns, and Defra has direct liaison with the Welsh Assembly. At a UK level, there has always been a distinction between Scotland and England in terms of soils research and Scotland has its own soil science capacity in the Scottish agricultural research institutes. The SNIFFER (Scottish and Northern Ireland Forum For Environmental Research) research programme, we were told, is well-coordinated with the Defra one, with some valuable interaction occurring, avoiding duplications and producing better-balanced UK soils research activity. Thus it appears that there is generally good territorial cover in UK soils research.

43. Overall, Defra has successfully produced a strategic approach to soils, which makes good use of the Environment Agency’s state of soils report. Action 11 has provided a focus point for the development of the research programme on soils monitoring and soils indicators. The benefits of such a strategic approach are already being seen; the SAP has led to Defra’s soils work becoming very much more focussed, both scientifically and strategically, in the last few years, with a greater English commitment to soils research. This represents considerable progress, although developing a fully coherent soils strategy is still a work in progress. In the opinion of some of those we consulted, part of the credit for this goes to the EU initiative on soils, which is driving the adoption and implementation of this strategic approach to some extent. Commentators also praised the Soils Unit, which is well-led by Sharon Ellis and has become notably more strategic in its approach. Thus there is now a more joined up and strategic approach to soils.

UK SIC

44. Defra has commissioned three projects on soils indicators for UK SIC and a further three projects for their own use and which now feed into UK SIC As UK SIC is a multi agency policy working group, Defra is clearly not wholly responsible for its outcomes and how it has developed its research strategy. The working of UK SIC are, however, important to the overall development of UK soils indicators and comments on its strategy are therefore relevant to the assessment of Defra’s research strategy. General comments received on the strategy of UK SIC are as follows. 

45. One interviewee suggested that, although the individual projects within the UK SIC portfolio of research is contributing a great deal, there is lack of overall structure. One explanation suggested for this is that UK SIC’s research is targeted at filling gaps in research as they arise, rather than funding a more general soils research programme. The strategy of the UKSIC, as a policy working group, is focussed on immediate policy-driven concerns, rather than on building an overall understanding of the state of soils and how they function. For instance, the “sift” of indicators undertaken by UK SIC is entirely policy-driven, and focused on which indicators are required to measure the outcomes of policy initiatives relating to soil, rather than which indicators are required to better understand soils per se.
 The logic behind this is driven by Defra’s role in the Soil Action Plan, which sets out commitments, and thus requires knowledge on how to meet these commitments. There is a question over whether this strategy will lead to a lack of information on the functioning of soils in the future, and less evidence-based policy-making, with the current approach being pragmatic but short-term. Indeed, there is a view that immediately after the 1996 RCEP report, there was a better understanding of the UK’s soil status than there is today, as this report led to large monitoring and research programmes. However, monitoring of soils has continued since then: Countryside Survey 2000 (planned again for 2007), Representative Soil Sampling Scheme to 2003, NSI resurvey of less intensively managed soils in 2003, EA led UK soil and herbage survey (to finish later this year), G-BASE and G-SUE studies by BGS are ongoing. UK funding on soils research has been relatively stable from 1995 to 2003, the time of the UK Soil research audit: 


http://www.defra.gov.uk/environment/land/soil/pdf/audit-report.pdf 

46. Defra soils unit, however, points out that its research remit is to focus on producing evidence for immediate policy development and does not cover long term strategies for UK soils research. It comments that the purpose of government monitoring is specifically to contribute to the policy process and that this also contributes to a general understanding of UK soils. It also funds research on scoping and applying soil indicators as well (SP0529 and SP0534), although much of this research falls within the remit of the research councils rather than Defra. 

47. In summary, the strategy for Defra’s soils research is clearly set-out in the E&IS: it is to find a set of indicators which will enable the Department to understand changes in soil quality, as an input into halting the decline of this quality. The next part of the Strategy is to develop a set of indicators and implement them, and this is currently being carried out under the guidance of UK SIC. There is, however, a marked difference of opinion over what the soils research programme remit should be and, on the part of some external stakeholders, confusion over what the remit actually is, with the expectation among some stakeholders that Defra should take a more prominent role in developing understanding of soils in the UK

Criterion 2: …‘horizon scans’ to identify future science-related issues

48. Although the current programme is not based on formal horizon scanning techniques, it does follow from an analysis of the current and future needs of the policy agenda. UK SIC tries to ensure that it will be able to answer future policy questions. We have been told that the soil science communities have been closely engaged during the development of the soils action plan (see Annex A of the SAP with the members of the Steering Group and those who provided additional input) and that they have been consulted on the development of indicators (e.g. see p158 of http://publications.environment-agency.gov.uk/pdf/SCHO0306BKIQ-e-e.pdf for a list of those consulted in this project). This has enabled the soils unit to consider the future pressures on soils and developments in scientific techniques for indicators. Although this kind of forward look is not done to a set time frame, soils change at a relatively slow rate and UK SIC is effectively looking into the long-term future. Defra is also working on up-and-coming issues for soils, such as Climate Change, and a workshop on this is planned. 

49. A systematic forward look has also been undertaken as part of some individual projects, e.g. SP0529 reviewed the global literature on emerging techniques for assessing soil biology. The development of these techniques has been mainly done by scientists working internationally: new analytical techniques have not been ignored in the UK, but they have not played a large part in UK SIC’s work so far. 

50. We were told that the formal Defra HS exercise produced a long list of issues, including such contextural factors as changes in the world economy, but it proved difficult to see how these would impact on soils, and the Soils Unit has not done much work on this so far. 

51. There is significant horizon scanning activity at the EU-level, within the ENVASSO (Environmental assessment of soil for monitoring) project, a framework project to support EU soil policy. This project is co-ordinated by NSRI and Defra has recently agreed to contribute, together with the JNCC and Welsh Assembly Government (WAG) by funding NSRI to share the results with the UK. 

52. Commentators believe, however, that there is a definite opportunity for greater horizon scanning for soil indicators, which is not currently being exploited by Defra.

Criterion 3: …reviews and harnesses existing science and identifies gaps and opportunities for future research

53. At each step in the development of the soils indicators programme, Defra has reviewed the current science, and much of the resulting programme is focussed on activities that build on existing work or enable it to be consolidated. The work has been taken forward by communities of scientists and other stakeholders creating a wide network of linkages to other programmes. This ensures that a broad range of existing science is harnessed in developing the programme.

54. In the second stage of the Soils Quality Indicators Development (SP0534), for example, the consortium aims to “link with the Countryside Survey 2007 for the Discrimination trial and access long-term experiments for the Sensitivity trial, through arrangements with the UK Sewage Sludge Trial, and CEH/Defra. The data derived from CS2007 squares will be maintained by CEH within the ORACLE-based Countryside Information Data System as a component of the MASQ database”
. 

55. Defra soils unit has not yet contracted geostatisticians to develop a monitoring system as it felt that the use of this type of expertise was not appropriate at this stage, although it intends to use geostatistics at the next stage of the programme. It has funded a number of geostatistics projects in the past in the wider soils programme and uses all previously commissioned work in scoping future work. However, there is the view in the scientific community that the soil quality indicators work has not harnessed existing knowledge very well. This community includes experts in geostatistics, who were not involved in the formulation of the research programme. It has been suggested to us that such consultation is critical when producing a research programme, since the Government lacks expertise in some important areas, including geostatistics. We were told that the absence of this kind of consultation has led to geostatistics being under-utilised in particular specialist areas, including the use of geostatistics in the programme. We were told that Defra, internally, lacks the geostatistical expertise required to understand how soils function at different scales, and that there is therefore insufficient understanding of the scientific process used when assessing such variable systems: generalisations should not be applied from one scale to another without adjustment. 

56. It has been suggested to us that there is a need for improvement, at the departmental level, of the understanding of existing science, perhaps in part because Defra has not been a direct participant in international work, such as the European ENVASSO project. Defra rejects this suggestion and cites as one example its involvement in SNOWMAN, an FP6 ERA-Net of national environmental regulators working to co-ordinate European research on soil contamination and water pollution.

57. It is the view of representatives from Defra and other members of UK SIC that the Department is harnessing what it needs in terms of existing research, and is currently determining what new knowledge gaps need to be filled. Defra worked with the Environment Agency to develop the SAP, taking the EA work on the state of soils as a basis, with each action identified underpinned by research from that report. UK SIC also used this report when reviewing which indicators are likely to be important now and in the future. The 'Identification and development of a set of national indicators for soil quality' (SP0512) study included a full review of the existing science, although it was biased towards agricultural indicators, reflecting the historical bias in the science. However, consideration of soils for functions other than agriculture has been moving up the agenda since the SAP was published in 2004. The UK SIC work has entailed all the member organisations examining the science each has undertaken in order to inform the indicators selection and gap analysis. UK SIC has received a limited amount of geostatistical input so far, from the teams at NSRI and Rothamsted and there has been geostatistical input to check the robustness of different options proposed for the monitoring process. More input will be required when the design stage of the monitoring programme is reached.

58. One contractor told us that, in their view, one of the advantages of the SAP Advisory Forum has been that the Soils Unit is now more willing to seek advice from external experts and that this is improving its use of existing knowledge. We were also told that the Soils Unit has been pro-active in getting members of the wider soils community involved in Defra’s research and encouraging a broader debate.

59. Liaison between the Environment Agency and Defra in particular is considered to be good as the person-to-person contact is high. This was said to improve the flow of existing scientific knowledge from the Environment Agency. Previously, we were told, there had been problems about the sharing of work, arising from competition for the scarce resources within the Soils Community.

60. Overall, it is believed by external commentators that existing knowledge is still not being harnessed as effectively as it could be. This is considered to be partly due to the small number of people in the Soils Unit, and the recent huge increase in policies relating to soils. Furthermore, comprehensive reviews of existing data, e.g. for project SP0512, are now several years old. This is a question of research priorities within the context of limited funding. It is considered, however, that this situation has improved recently, with greater communication amongst different parts of the soils community, such as between Defra and the EA. 

Criterion 4: …commissions and manages new science
61. The nature of the work commissioned by Defra is broadly consistent with the research gaps identified in other countries. The main gaps in soils research are in soil biology, and understanding what measurements are required to determine the biology of the soil system. The SAP identifies the need for biological studies and indicators. Similarly the European Commission has made this a priority in the SD7 programme. 

62. The Soils Unit follows Defra guidelines in commissioning new work, using Science in Defra (SID) forms to capture the different stages in the process from the initiation in a ROAME statement through the proposal stages to the reporting cycle. 

63. Defra commissions short review projects in order to focus subsequent areas of research and ensure value for money. Some external parties see these short reviews as the symptom of a haphazard commissioning process, with the reviews being required to check what work has been done as Defra has lost sight of its strategic focus. Currently Defra soils unit advertises which areas are going to receive funding through publishing its policy priorities (e.g. SAP and E&I Strategy), holding catch-up meetings with contractors who request them to discuss up-and-coming areas of work in broad terms (: detailed information on projects would give contractors receiving it an unfair advantage in an open competition), and involving the research community via the SAP and other mechanisms in scoping its priorities. However, the process is still said to not be as open as it should be; it is not always evident to potential contractors which areas are about to receive funding. 

64. Defra’s criteria for judging competitions are set out in the competition pack and unsuccessful bidders are invited to seek feedback in line with Defra commissioning guidelines. However, we were also told that the focus of the project specifications produced by the Defra soils unit is less precise than for some other commissioning bodies and it is sometimes unclear how decisions on commissioning are made, e.g. once a potential contractor has responded to an invitation to bid for work, it is not always clear why a particular bid has been unsuccessful. Defra is seen as less transparent than a research council in this respect. Contractors are used to receiving referees’ comments back and we were told that they find them useful. Sometimes the research topics do not proceed into projects, and the projects Defra has been commissioning recently have often been very short-term and thus limited. The soils unit comments that this is because such projects have been scoping studies for particular areas of work. 

65. Defra’s management of projects is viewed as reasonable overall and all commissioning by Defra as part of the UK SIC work has been compatible with Defra’s commissioning guidelines. It seems that the contracts are seen as appropriately detailed, with milestones and other progress indicators clearly spelled out. Defra is also good at checking progress throughout the lifecycle of the project. Furthermore, unlike some other organisations, Defra tends not to rewrite specifications once the project is well underway. 

66. Under UK SIC, there is a collaborative approach to the commissioning and management of science, in which Defra participates. As part of Defra’s involvement in UK SIC, the possibility of co-funding work has been examined. A new project, “national soil monitoring network: review and assessment study”, which will review the way environmental factors (e.g. air pollution) are monitored, and how this can inform soils monitoring, will be joint-funded by the Scottish Executive, Environment Agency, Defra, SEPA, and SNIFFER, with the latter leading the work. Generally the UK SIC robustness testing projects have not been put to competition if a particular research provider has good access to the data and a working knowledge of it, and is usually a leading player in the field who would be expected to bid for the work anyway. 

67. The whole of UK SIC is involved at the project initiation; all members of the consortium have the opportunity to comment on the specifications for new research before they are published, and the consortium receives progress reports and can comment on interim project reports. There are also steering groups for individual projects which members of UK SIC sit on. Generally during the course of the project there is feedback of interim deliverables to the members of UK SIC. The nature of this differs, i.e. sometimes it is a peer-review exercise, sometimes the consortium just get a preview of the work which is about to be published. The monitoring of the projects commissioned by Defra is carried out by the Science Unit in the normal manner. The management style varies between the different UK SIC members. SNIFFER, for instance, has a steering group which tends to get very involved in the management of individual projects. There is a growing awareness within UK SIC that a more concrete plan for project management is required, probably at the indicators programme level. 

Criterion 5: …ensures the quality and relevance of the work it carries out and sponsors

68. The consensus was that Defra has been successful at ensuring the quality and relevance of its work. Research is usually of an acceptable quality, with Defra generally setting the specifications for projects in such a way as to ensure quality, e.g. objectives and deliverables are clearly set out. Although this has not necessarily led to an increase in the quality of the reports, the process is seen as a valuable one. 

69. All contractors must comply with the Joint Code of Practice for Research. There has also been auditing of contractors by Defra, BBSRC, and others. 

70. For UK SIC, there is a peer review system at both ends of the project; the specifications for each project are reviewed by the consortium itself, and some proposals are peer-reviewed before they are granted funding. The Science Unit peer-review practices are followed, with final reports also peer-reviewed. These peer-reviews judge the projects in terms of the quality of their science, whereas the consortium judges whether the research is fit-for-purpose, or if it needs more work before UK SIC can use it. 

Criterion 6: …uses science and scientific advice, e.g. in formulating policy

71. The Soils Unit in Defra sees its research remit as specifically to procure evidence to underpin and develop policy. It believes that the research programme they have developed is a close fit to the policy needs. 

72. However, from the point of view of the contractor, we were told that there was a lack of transparency about how Defra uses science after a project is completed. We were told that it is particularly difficult for contractors to trace the route from final report through to policy change or another outcome, e.g. through the Defra website, particularly in the case of the more social science-based research, e.g. projects which include opinion surveys. It was considered that this may be partly because social sciences are undervalued or it may arise from unfamiliarity with this area of science. There are also said to be problems because the Defra scientists involved in generating science, are only a sub-set of people in the Department who could use the results. The Department, it is considered, often seems to lack the resources required to formulate the next stages of projects after project reports are submitted. 

73. The Department’s response is that it may be difficult for contractors to trace the route of research because no single piece of work gives the full answer to a policy question: it may be just one small step in the direction of the policy. Individual contractors may not understand how the pieces of research fit together and there are often time-lags between the output of the projects and the point when the policy the research has informed comes into effect. This may present Contractors with a problem in knowing how they should frame the work. There is, however, a new emphasis on using the regulatory impact assessment procedures. This indicates the origins of the evidence used in support of policy, and so this problem is likely to diminish. 

74. There have been some cases where Defra has used science very well. The use it had made of the Loveland report (SP0512) was given as an example of good practice. In this case the uptake of the research into policy development was supported by the contractors: Prof. Loveland himself was very active in presenting data to researchers, the EU Forum and other key bodies. 

Criterion 7: …publishes results and debates their implications openly

75. There is a general culture within Defra that once a final project report has been agreed, it should be made accessible to all. The Soil Action Plan is comprehensively covered on the web, and all the work for UK SIC is published on Defra’s website. Defra’s work on soil monitoring and on indicators has been widely published in the scientific literature.

76. However, we were told that there were cases of work not being publicised effectively, and the overall effect is considered to be somewhat piecemeal. In some cases there are problems finding information on the Defra website, with research not being made sufficiently accessible to the public. We were told that the information relevant to the farming community, in particular is difficult to access, and is therefore under-used. It is considered vital to have good information for farmers to help in managing declining SOM, particularly about how to help the farmer maintain SOM and decrease fertiliser costs. We were also told that there were, on occasions, insufficient resources available for full publication of results and that this meant that the full value of the research was not realised. 

77. We were told that some contractors believed that these shortcomings in Defra’s publication of its research arise from the emphasis Defra places on the immediate results of work. This can mean that there is less resource or encouragement for full publication. Work done on soils has potential value to, e.g., farmers, yet requires some extra resources to get it into an appropriate form. The shortcoming, in the view of the interviewees is that the resources are not available to do this. In the view of the Defra soils unit, the unit publishes via the web and uses work as appropriate, whereas it is the contractors’ responsibility to disseminate the research. 

78. There was a range of opinion among the interviewees about whether specifications of work included sufficient detail on the level of dissemination required; one suggested that it is unclear what outcomes in terms of publication are required, another commented that the competitive tenders included the dissemination activities expected, such as workshops and newsletters. Defra does not put pressure on its contractors to publish their results in peer-reviewed journals, although this is critical for effective and wide dissemination. However, one contractor suggested that Defra appears to be more interested in prospective contractors who are willing to carry out extensive dissemination of their results. There is some confusion about the dissemination requirements within the community of contractors, which may well be a Defra-wide issue.

79. Defra views knowledge transfer as an important part of the soils research programme: not only is there the dissemination within each project, but Defra has also funded a number of special issues of the Soil Use and Management Journal, including a special issue on SOM. Defra has also provided financial sponsorship for a number of soil related conferences including a satellite conference of the 2004 International Grassland Conference, and the more recent Soils conference organised by the Applied Research Forum. One contractor suggested that Defra seems to be unaware of its own brief when it comes to the publication of research, and perhaps doesn’t see itself in the role of promoting debate as much as it should do. Other major research contractors were said to be better than Defra in this respect, the well-publicised and well-attended NERC conferences were cited.

80. One approach the Soils Unit has taken, and which was used in the case of the soils research audit, is to pay the contractor separately to have the project written up thoroughly and to get it published. In the case of the soils research audit, this was written up as a journal article and published. In competitive tenders, assessment criteria include the knowledge transfer activities to be undertaken by the contractor. However, there is currently no mechanism by which Defra can chase up contractors who have published fewer articles on the project than promised. Generally researchers who work in universities have a higher rate of publication than those who work for research institutes and private companies. 

81. It is difficult for contractors to publish a complete picture of the soils research underway since each is only responsible for a small piece of this. UK SIC has tried to do this on the Defra website, although it may need to do more. The EA report on indicators pulled a lot of the work together. No single organisation holds all the data on soils, and so an individual would need to obtain information from each in order to get a full picture of all the data and research on soils in the UK. We were told that one major barrier to any effort to pull all the existing data together is the huge intellectual property (IP) problem involved. Defra is fully aware of this and commissioned an assessment of the IP issues as part of an evaluation of the LandIS system. There is also a plan for future soils monitoring research to publish all the soils data generated on a website.

Criterion 8: …shares, transfers and manages knowledge

82. Defra’s performance on this criterion appears to be mixed. We were told that there have been problems in ensuring awareness of what is going on in all parts of the soils research community. The soils research community in the UK is small, so it should be easy for researchers within it to keep abreast of what others are doing. Although there is no formal knowledge management system within the Soils Unit, the close working relations between scientists and policy makers ensure that there is considerable exchange of information within the unit. However, it is unclear how well the knowledge acquired in Defra’s soils research is disseminated to a wider audience. 

83. There is a high level of collaboration within UK SIC. Sharing of work includes collaboration on reviewing drafts, etc. For instance, the SQID workshop was attended by representatives from various UK SIC members. The next stage of work will be jointly funded through SNIFFER, i.e. SNIFFER carrying out the project management, with several from UK SIC contributing to the pot. There is high awareness of what other SIC members are doing due to the regular meetings.

84. When NSRI and the Macaulay Institute were given independent status, the soils data they held was given to them as part of their asset base and it was expected that they would recover income from the use of the soils data they held. We were told that this has created difficulties for researchers and that it is difficult and expensive for those researchers who do not belong to these bodies to use the data. The use of the data is therefore confined to a small community (something highlighted in the RCEP report). Defra’s response to this point is that bona fide researchers and those employed by Crown Users do not have to pay royalties and that there is provision for preparation fees to be met.

Criterion 9: …has implemented Guidelines 2000 and the Code of Practice for Scientific Advisory Committees

85. Guidelines 2000 on the conduct of scientific committees feed into departmental practices, and influence all Defra-funded work as a result. In the case of soils monitoring, the main advisory body is the UK SIC, classified by Defra as a formal policy Working Group. Membership comes from a range of organisations with an interest in the development of soils indicators for the UK and their implementation in a monitoring system for soil quality. Many of the UK SIC members are scientists with backgrounds in soil or environmental sciences. 

86. Some commentators, however, feel that the UK SIC should have been a properly formulated advisory committee, and describe it as an internal (to Government) ad hoc group. There is no independent indicators advisory committee specifically covering this area of work, although there have been extensive consultations with the scientific community during the development of the soils monitoring programme and there are soil scientists embedded within the SAP Advisory Forum. The Soils unit feels that there is no need for an advisory committee at this stage, though there may be in the future.

Criterion 10: …uses, maintains and develops scientific expertise (including both capacity and capacity building)

87. There are differences of opinion amongst the interviewees about whether or not soils science expertise is being maintained to a sufficient degree. One contractor told us that, as soils don’t change at the same rate as air and water, understanding trends and systems required the maintenance of long-term processes of investigation and sustained infrastructure. In his opinion, this is not sufficiently resourced at present. We were also told that there is a need to maintain a national soil inventory data set and to make it widely available but that there is insufficient budget at the moment to sustain it, and some key employees are taking voluntary redundancy, so that their expertise will be lost. However, there was a view that the inventory should probably receive funding from NERC rather than Defra. There is the perception that there is no UK framework for ensuring the long-term observation of the soil system, nor any system for ensuring that there will be sufficient scientific competence in the future for analysing observations. Defra was also criticised for not funding the development of the new remote sensing technology which is expected to improve the monitoring of soils in future. Defra has told us however, that project plans were submitted via the SA LINK programme but these were not approved by the board.

88. We were also told that Cranfield and Reading universities, among others, are producing modern soil scientists, adding a good understanding of new developments in geostatistics and understanding of natural capital to the traditional soil sciences. There is currently no shortage of new graduates, but there is a problem with the supply of experienced researchers in mid-career. Cranfield is trying to address this through accelerating the development of post-docs. Defra supported Cranfield in a NERC bid in May 2006 to develop a network of soil scientists and have funded the development of a BASIS course in soil management aimed at land managers, as well as soils educational resources for schools.

89. Defra comments that it does contribute to the development of new monitoring methods and cites the work it is funding jointly with BNSC to assess how remote sensing can monitor the extent and patterns of soil sealing and the impact of this on soil functions; and that it is probably more appropriate for some of the technology to be developed at an EU level.

90.
An alternative view expressed is that, given the direction in which soils policy is moving, there is sufficient capacity. Soil surveyors who are now approaching retirement have expressed the concern that there will be no-one able to carry out their style of soil surveys in the future. However, as a soil survey of England is unlikely to be funded any time in the foreseeable future, and different skills are needed for the monitoring of soils for policy, this capacity is not required. The capacity for the type of soils work that is intended is good, although soils work covers multiple disciplines, and there are some communications barriers between parts of the soils community so that it is not always clear what capacity there is in effect. There are some UK courses on soils work, e.g. Cranfield University has a new Soils Management MSc. The Soils Unit have started to work with higher education organisations to put in place soils research courses. For example, the National Soils Resources Institute is providing a course on soils and resources management which has been very successful so far. If a gap in the research were perceived, the Soils Unit would step in to try to fill it.

91.
The intermediate view, expressed by one contractor, is that the Soils Community is declining dramatically in size, but is still reasonably active. Defra could help by being more supportive of the community as a whole rather than individual parts of it. The SAP is considered to be a good start in this. For example, the Soils Unit produced excellent educational materials for teenagers to increase awareness of soils science and the soils science community (an initiative between the soils team and the Department for Education). The new Soils Unit team is outward looking and very willing to contact researchers if they are unsure of any facts. This inspires confidence that the UK now has a strong basis upon which to really raise awareness of soils science amongst both the farming and the broader communities. 
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