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PUBLIC POLICY AND THE DIGITAL GEOSPATIAL REPRESENTATION
OF DESIGNATED LAND USE IN THE UK – PART 1
Dr. STEPHEN SAXBY ∗

ABSTRACT – In the post-war period, since the National Parks and Access to the
Countryside Act 1949, successive UK governments have developed policies for the
management of land use and marine conservation. This process accelerated at the
Millennium with the passage of the Countryside and Rights of Way Act. Now, in
2006, the present Government has promoted the passage through Parliament of both
the Commons Act and the Natural Environment and Rural Communities Act, and a
new Marine Bill is not far behind. If successful such measures will further expand and
develop the means to secure and protect designated land and the marine environment.
An important issue here is how the Government plans to embrace digital geospatial
techniques in the development of policy towards the conservation and management of
such geographic space. A more specific issue concerns the prospects for conversion
from paper to digital form of maps of open country, commons, town and village
greens and public rights of way that carry conclusive or definitive status in court. This
paper, presented in two parts, looks at current developments and recent research on
these topics and assesses the feasibility of such transition. In doing so it takes account
of eGovernment and transformational policies and the mechanism to promote
digitisation of records set out in the Electronic Communications Act 2000. It
concludes that the adoption of geospatial techniques as a tool for developing policy
towards designated land and the marine environment has much to commend it, as
does development of a national geographic information strategy for government as a
whole. Whilst the paper focuses on developments in UK law, the policy issues raised
are applicable to all governments and jurisdictions.
PART I
1.
∗

Introduction
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Establishing legal identity in land designation is a growing and under-rated problem
for policymakers, but one of considerable practical importance. The issue is,
nevertheless, a familiar one for government lawyers, as it represents the legislative or
evidential foundation upon which a great deal of policy-making depends. For the past
ten years or so governments, in many jurisdictions, have been designing policies for
the delivery of more efficient and effective public administration, through the
utilisation of the information and communication technologies (ICT). In recent years
this has led to the announcement by such administrations of eGovernment strategies.
These are designed to create more accessible public services and improved
information sharing, both within government and to the public at large and are built
around more efficient engagement with digital technology. More recently, the vehicle
of eGovernment has given way to a ‘transformational agenda’ in many jurisdictions. 1
The latter is more closely concerned with measuring the performance of government
in relation to deployment of ICT than in discussing how to engineer the process itself.
The need to improve the quality of a wide range of policies, measured by a test of
‘public value’, appears uppermost.
The practical outcome of much of this has involved considerable internal
reorganisation within the public sector. For the UK the tendency has been to disperse
the delivery of this agenda among a number of new policy units and offices within the
Cabinet Office and HM Treasury. For local government the lead has been taken
through the Office of the Deputy Prime Minister (ODPM). In May 2006, however,
following a Cabinet ‘reshuffle’, it became the Department for Communities and Local
Government (DCLG). Cutting across these developments, both at European and
domestic level, is a ‘better regulation agenda’,2 designed to reduce costs and
unnecessary regulation, operating under the guiding principle that “less is more”. At
the same time there has been a general widening of the gap between policy making
and delivery in the UK, evidenced by the growing number of agencies and statutory
bodies applying policy in a range of different fields. Devolution has also contributed
here. This trend can be particularly observed in the case of rural policy in terms of the
management of designated land use. The efficient regulation of land use policy carries
with it a high level of responsibility and the prospect of a broader range of
government policies and service delivery obligations that intersect with that use.
Improving the quality of land management through better coordination of the diffuse
policies and duties involved, and improved communication between statutory
undertakers, is increasingly vital to the success of this agenda.
The development of ICT has brought with it new tools to assist government in the
performance of its central tasks. In terms of understanding the issues and building
policies in respect of land use and the marine environment, the growth of tools based
on digital spatial representation of such geographic space has been significant. Its
1
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topographic features and the capacity to add layers of added-value information offer a
powerful resource to policy makers and other interested parties. At issue, however, is
the extent to which the Government is making good use of digital geospatial resources
to enhance land use and marine conservation policy or whether what is happening is
taking place more by default than as a result of any purposeful strategy? There is also
a question about government attitudes towards digital conversion of definitive paper
maps and map registers that carry evidential value in court.
The objective of this paper, then, is to critically examine the extent to which digital
geospatial resources are being successfully assimilated in UK administration of
designated land use and policy towards the marine environment. It will be argued that
such digital resources are becoming increasingly valuable as tools to assist
understanding of the impact of policy and policy connections in these fields, with
potential to contribute, at some future stage, to the management process itself. Part I
of the paper begins with analysis of post war developments in designated land use and
marine conservation policy in the UK. This is followed by discussion of the evolution
of domestic mapping technology and geospatial resources. The central role of
Ordnance Survey, working with successive governments to build an efficient spatial
data infrastructure is identified and assessed, and linked to specific applications in the
subject area.
Part II of the paper considers policy towards the establishment of conclusive and
definitive maps and records in electronic formats. Specifically, it explores the
legislative steps in the Commons Bill 2005 [HL 173] to permit digital conversion of
registers of common land and greens, and for conclusive maps of access land
provided for in the Countryside and Rights of Way Act 2000 (c.37) (CROW Act
2000). The case is presented for extending this approach to electronic definitive maps
and statements of public rights of way under statutory powers available to trigger such
action in the Electronic Communications Act 2000 (c.7) (ECA 2000). The paper
concludes that adoption of a national geographic information strategy within UK
public administration would benefit government as a whole and advance both existing
policy for eGovernment as well as the new ‘transformational government’ agenda
launched in 2005.

2.

Post War developments in designated land use

Outside the framework of general land use planning and highways legislation, UK
policy for land conservation, since World War II, has been driven by a legislative
process that identifies and provides for specific areas or categories of land or land use.
This has been accompanied by the formation of appropriate statutory bodies, with
responsibility for the discharge of the obligations laid down for the purposes
designated. This policy for conservation of the habitat, through site designation, is
evidenced by the National Parks and Access to the Countryside Act 1949 (c.97)
(NPACA 1949). Part II of NPACA 1949 provided for the designation of national
parks and for the establishment of a National Parks Commission to oversee their
management and conservation, in partnership with the relevant County Councils. 3
3

The first 10 British national parks were designated in the 1950’s. An eleventh “equivalent” was
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Section 87 also designated areas of outstanding natural beauty (AONB) outside
National Parks supervision. Local Planning authorities were further given powers to
conserve and enhance the areas identified. NPACA 1949 also built on the Rights of
Way Act 1932 by establishing procedures for recording the existence and location of
public rights of way (PROWs). This took place on definitive maps, representing
conclusive evidence in court of the rights in question. These provisions were later
replaced by the Wildlife and Countryside Act 1981 (c.69) (WCA 1981). 4
In the 1960’s there were further developments with common land and country parks.
The Commons Registration Act 1965 (c.64) (CRA 1965) was introduced to establish
definitive registers of common land in England and Wales. Commons, for the most
part, comprise land which escaped inclosure in the 18th and 19th centuries. They
range from “the large hill commons of Wales and the north and south west of
England, to the smaller commons of south east England.” 5 The Countryside Act 1968
(c.41) also created country parks 6 - areas of public open space, usually near towns and
cities that provided a rural atmosphere. Responsibility for these passed to local
authorities. Many country parks were designated in the 1970’s. In the 1980’s the
process continued with the creation of sites with special scientific interest (SSSI).
These were designated by section 28 WCA 1981 to create “areas of special interest by
reason of their flora, fauna, geological or physiographical features….. the best
examples of our natural heritage.”7 The Act also established marine nature reserves
(MNRs) with similar status to National Nature Reserves (NNRs). 8
In the decade following, relevant legislation focused on improving the land
management process. Measures also sought to enhance the quality of service and find
better ways of achieving the original objectives implicit in the designations. The
Rights of Way Act 1990 (c.24) made provision to control interference by farmers with
rights of way, through ploughing or positioning of crops. New powers were granted to
local authorities for this purpose. The Environmental Protection Act 1990 (c.43)
reshaped the Nature Conservancy Council, handing responsibility for nature
conservancy 9 to bodies representing England, Scotland and Wales. 10 A further
on 1 March 2005. The South Downs is currently in the process of completing its designation as a
national park.
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measure, in the form of the Environment Act 1995 (c.25), gave each National Park its
own National Parks Authority (NPA). Each was vested with statutory duties to
conserve and enhance “the natural beauty, wildlife and cultural heritage of the areas
specified …[while] promoting opportunities for the understanding and enjoyment of
the special qualities of those areas by the public.” 11 New agencies and standards were
also established for environmental protection. 12
Significant further changes to the regulatory framework of designated land use took
place in 2000 with the passage of CROW Act 2000. The Act introduced a new right
for the general public to “enter and remain on any access land for the purposes of
open-air recreation.” 13 By section 1, “access land” includes registered common land
as well as “open country”, i.e. land that the appropriate countryside body for England
and Wales identifies as consisting “wholly or predominantly of mountain, moor, heath
or down.” 14 Section 4 imposed a duty on the appropriate agency to map all access
land and to produce ‘conclusive maps’ (as defined by section 9) once the process of
issuing draft maps and dealing with appeals was undertaken and completed. Such
maps were required to distinguish between open country and registered common land,
although there was no obligation to distinguish between the different categories of
open country. By section 11 (3) of the Act, the power to issue regulations was granted
to permit publication in electronic form, provided the same map was capable of being
reproduced as a printed copy. On 31 October 2005 the new ‘right to roam’ came into
effect across the whole of England, embracing an area of 4000 square miles.
According to the Countryside Agency (CAg), 80% of the land was ‘new’ access land
to which, up to 2005, no statutory right of access existed. 15
Of particular significance for future development of accurate definitive maps is the
introduction of a scheme, set out in CROW Act 2000, to identify presently unrecorded
PROWs and to set a cut-off date for this purpose. Sections 53-56 of the Act stipulate
that those rights of way in existence before 1949, that have remained unrecorded, will
not be added to the definitive map after 1 January 2026. The date is extended by five
years with respect to unrecorded PROWs that came into being after 1949. 16 The CAg,
at the request of the Government, has since commenced a “lost ways” project,
11
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Forestry Commission for example has dedicated 700 square miles of forestry as ‘access land’. The
Countryside Agency, which is funded by DEFRA, was established by the Government in 1999 to
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who live there, and, help everyone, wherever they live and whatever their background to enjoy the
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DEFRA’s Rural Strategy. See further:
www.countryside.gov.uk/WhoWeAreAndWhatWeDo/Index.asp.
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Section 55 introduces similar arrangements for bridleways.

designed to locate and register as many PROWs and bridleways as can be found
within the designated period. 17
In 2005-06 the accelerating trend towards further regulation of designated land
continued with the passage of two additional measures through their Parliamentary
stages. The Commons Bill 2005 18 was introduced in the House of Lords on 27 June
2005 with the aim of improving the commons registration system brought in by CRA
1965. This includes a statutory process for the establishment of electronic registers. It
also restricts de-registration or severance of common land in order to preserve its
continuity. 19 In addition, the Bill provides scope for the Secretary of State, or
National Assembly of Wales, to appoint statutory Commons Associations (CAs) to
bring commoners, landowners and other interested parties together to manage
commons more effectively and, in particular, to develop sustainable agricultural use.20
Schemes can be introduced in respect of agricultural activities and the management of
vegetation and rights of common. 21
A second measure is the Natural Environment and Rural Communities Act 2006
(c.16) (NERC Act 2006) which implements key aspects of the Government’s Rural
Strategy that was published by the Department for Environment Food and Rural
Affairs (DEFRA) in 2004. 22 This includes the merger into a single independent
integrated agency – Natural England – of the functions previously discharged by
English Nature, the CAg and the Rural Development Service (a DEFRA Directorate).
The aim is for Natural England to ”ensure that the natural environment is conserved,
enhanced and managed for the benefit of present and future generations”. 23 It must
also “work in close partnership with other organisations that have a major role in
relation to the natural environment; in particular the Environment Agency, the
Forestry Commission and English Heritage.” 24 Within this framework, a Commission
for Rural Communities is also established to represent Natural England in promoting
“rural needs”, i.e. the social and economic needs of the inhabitants of rural areas. 25
The Act also extends to all public authorities duties to conserve biodiversity, 26 and
17
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Commons Bill [HL 49] 2005. See:
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strengthens the law governing pesticides harmful to wildlife, the protection of birds,
the treatment of invasive non-native species, enforcement powers in connection with
wildlife, and the protection of SSSIs. 27 Thus, the trend to create ‘distance’ between
the policy and delivery functions in environmental regulation continues.
In addition to the statutory land designations just outlined, additional classifications of
land use for various conservation purposes are provided via EU directives and other
international treaties that relate to the United Kingdom or the waters around it. For
example, the EC Directive on the Conservation of Wild Birds 28 provides, in Article 4,
for the identification of Special Protection Areas (SPAs). This deals with the
conservation of species either in danger of extinction, vulnerable to changes in
habitat, or otherwise considered rare or in need of special attention. A total of 246
SPAs have been classified in the UK to date, with another 13 under consideration. 29
In addition, the EC Species and Habitats Directive 30 creates protected Special Areas
of Conservation (SACs), designed to conserve the 189 habitat types and 788 animal
and plant species (excluding birds) considered most in need of protection. 31 608
designations have been made so far in respect of the UK, covering an area of 4.36
million hectares. 32
More recently there has also been considerable regulatory activity in relation to water,
where accurate digital spatial representation of the designation and character of
geographic space can offer a potential planning and management tool. The Water
Framework Directive 33 imposes water quality standards on all inland and coastal
water authorities by 2015. 34 This will require the precise identification of inland
surface waters, transitional waters, coastal waters and groundwater areas in relation to
which a variety of obligations and duties arise. This has been implemented in the UK
by statutory instrument in respect of river basin districts in England and Wales.35
http://www.biodiv.org/ default.shtml).The product of this was the launch of ‘Biodiversity: the UK
Action Plan’ in 1994. The UK Biodiversity Partnership replaced the UK Biodiversity Group in 2002.
See: www.ukbap.org.uk/default.aspx.
The new provisions are found in Part 3 NERC Act 2006, ss. 40-42.
27
NERC Act 2006 ss. 43-58.
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Council Directive of 2 April 1979 on the conservation of wild birds (79/409/EEC);
europa.eu.int/eurlex/en/ consleg/pdf/1979/en_1979L0409_do_001.pdf. The directive was introduced in
response to the 1979 Bern Convention on the conservation of European habitats and species. The
annexes identifying species were amended by the Environment Chapter of the Treaty of Accession
2003.
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SPA sites cover an area of 1.482 million hectares in the UK. Source: http://www.jncc.gov.uk/page1399.
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Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild
fauna and flora. The directive has been transposed into UK law by The Conservation (Natural Habitats,
&c.) Regulations 1994 SI 1994 No.2716. See also note 87, post.
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Government of the Member State (i.e. UK); Sites of Community Importance (SCI’s) adopted but not
yet formally designated and Candidate or possible SAC’s submitted or being considered for submission
to the EC.
33
Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000
establishing a framework for community action in the field of water policy.
See: europa.eu.int/eur-lex/pri/en/oj/dat/2000/l_327/l_32720001222en00010072.pdf.
34
Ibid see Article 4.
35
The Water Environment (Water Framework Directive (England and Wales) Regulations 2003 (SI
2003 No. 3242) at: www.opsi.gov.uk/si/si2003/20033242.htm. See further note 87, post.

Also, the Convention for the Protection of the Marine Environment of the North-East
Atlantic (the OSPAR Convention) 36 provides an international framework for
protecting the marine environment and addressing sources of pollution that might
affect the maritime area. 37 The OSPAR Commission 38 also operates strategies for
marine protection in relation to biological diversity and ecosystems, eutrophication, 39
hazardous substances, offshore oil and gas, and radioactive substances.
In terms of the marine environment, a substantial amount of work is currently
underway to implement the Government’s vision for “clean, healthy, safe, productive
and biologically diverse oceans and seas”. In December 2004 the Prime Minister and
Secretary of State for DEFRA launched the Department’s five year strategy. 40 This
included plans for a new Marine Bill which also became a Manifesto commitment for
the re-elected Labour Government in 2005. The 2005 Queen’s Speech committed the
Government to publication of a draft Bill by November 2006. 41 The aim of the Bill
will be to provide an improved system for ensuring sustainable development of the
marine and coastal environment that will tackle both the use and protection of marine
resources and the conflicting demands imposed by energy, aggregates, shipping and
fishing.
Implicit within the proposal for the Bill is the acceptance that governance of the
marine environment can only be protected through integrated stewardship, involving
all the relevant interests and statutory undertakers. 42 The point has been made that,
36

Convention for the Protection of the Marine Environment of the North-east Atlantic adopted in Paris
on 22 September 1992. See: www.ospar.org/eng/html/welcome.html. It replaces the earlier Oslo and
Paris Conventions. See further: www.ospar.org/eng/html/welcome.html. The Convention came into
force in 1998 supported by the original 14 contracting states.
37
The OSPAR Commission website states that the sea area covered by the Oslo Convention 1972, the
Paris Convention 1974 and the OSPAR Convention 1992 is the North-East Atlantic. This is defined as
“extending westwards to the east coast of Greenland, eastwards to the continental North Sea coast,
south to the Straits of Gibraltar and northwards to the North Pole. This maritime area does not include
the Baltic or Mediterranean seas; the Helsinki and Barcelona Conventions apply in these sea areas.”
Source: www.ospar.org/eng/html/welcome.html.
38
The OSPAR Commission is the forum through which the contracting parties cooperate.
39
Eutrophication” means “the enrichment of water by nutrients causing an accelerated growth of algae
and higher forms of plant life to produce an undesirable disturbance to the balance of organisms
present in the water and to the quality of the water concerned, and therefore refers to the undesirable
effects resulting from anthropogenic enrichment by nutrients as described in the OSPAR Common
Procedure. Source: www.ospar.org/eng/html/welcome.html.
40
Delivering the Essentials of Life – Defra’s Five Year Strategy Cm 6411 (presented to Parliament by
the Secretary of State for Environment, Food and Rural Affairs by Command of Her Majesty,
December 2004) See: http://www.defra.gov.uk/corporate/5year-strategy/index.htm.
41
On 29 March 2006 a consultation document on the Marine Bill was published viz., A Marine Bill – A
consultation document of the Department for Environment, Food and Rural Affairs (DEFRA, March
2006). The consultation covered “four key areas: planning in the marine area, licensing marine
activities, how to take forward marine nature conservation proposals and the potential for a new marine
management organisation”. The consultation period closed on 23 June 2006. For details of the Bill
itself see: www.defra.gov.uk/environment/water/marine/uk/policy/marine-bill/key.htm.
42
Safeguarding our Seas- A Strategy for the Conservation and Sustainable Development of our Marine
Environment (DEFRA May 2002) at:
www.defra.gov.uk/environment/water/marine/uk/stewardship/pdf/marine_stewardship.pdf. The first
integrated assessment of the state of the seas across the whole continental shelf took place in March
2005: Charting Progress – An Integrated Assessment of the State of UK Seas (Scottish Executive,
Department of the Environment, Welsh Assembly Government and DEFRA, 1 March 2005) at:
www.defra.gov.uk/environment/water/marine/uk/stateofsea/chartprogress.pdf. See further note 85 et
seq, post.

whereas a reasonably well developed land use planning system exists in the UK, there
is no overall framework in existence for planning the use of the sea. 43 To remedy this
problem the Government has proposed a Marine Spatial Planning (MSP) model for
the management of activities in the marine environment. The Department for
Environment, Food and Rural Affairs (DEFRA) has offered a definition of the
concept as “a strategic plan for regulating, managing and protecting the marine
environment that addresses the multiple, cumulative and potentially conflicting uses
of the sea”. 44 The plan is seen as a better way of ensuring that sectoral activities, for
example oil and gas development, permit the wider context to be considered during
strategic environmental assessments. If good plans can be produced, developers will
have a clearer advance indication of what types of development might be acceptable,
while regulators will be better able to address the “cumulative impacts on marine
biodiversity of multiple developments in a given area”. The upshot of that could be
“sustainable development” that includes “economic, social and environmental
objectives”. 45
This paper could continue to identify an ever more detailed breakdown of categories
of land, land use and marine areas, identified by a regular stream of new designations
and duties. Such categorisations encompass major conservation issues related to
climate change, earth heritage, animal species, plants and habitats etc., in addition to
further delineations arising from statutory obligations, already discussed, placed on
responsible authorities here in the UK. On top of these is the extensive range of
related designations of land, marine uses and boundaries arising, inter alia, from
planning, housing, utilities, health and safety, defence, emergency services and other
service obligations. In times of emergency, accurate geospatial information will be
crucial to an effective response of the kind that might be required, for example, in the
event of the spread of avian influenza in the UK. 46 Similarly, the need for accurate
and in some cases conclusive maps, preferably available in digital form to the public
at large, is a necessary requirement where individuals may be exposed to civil or
criminal liability in respect of activities or events taking place within geographic
space. A range of control orders or permissive licensing may also be involved, in
which case the availability of accurate geographic information may be crucial to
understanding and performance of the duty. If Government and its appointed agencies
are to administer these responsibilities to the best of their ability, the relevant
designations of land and marine uses will need to be spatially identified and the links
and intersections, both physically and in terms of responsibility, made clear.
Suffice it to say that government faces a major challenge here if it is to grasp this
complexity and develop modern management solutions to embrace these
responsibilities. All governments operate at a level of inefficiency. Mistakes and
43

Potential benefits of marine spatial planning to economic activity in the UK (Final report to RSPB by
GHK Consulting Ltd, in association with Scott Wilson, December 2004) para 1.2 at:
www.rspb.org.uk/Images/MSPUK_tcm5-66082.pdf.
44
Safeguarding Sea Life – The Joint UK response to the Review of Marine Nature Conservation
(Welsh Assembly Government, Department of Agriculture and Rural Development, Scottish Executive
and DEFRA, December 2005) p.32 Recommendation 7 at: www.defra.gov.uk/wildlifecountryside/ewd/rmnc/pdf/rmnc-review-1205.pdf.
45
Speech by Elliot Morley MP, Minister of State, Climate Change and Environment at the “Coastal
Futures 2005” conference, The Brunei Gallery SOAS University of London 19 January 2005.
46
See for example, Consultation on plans to implement Council Directive 2005/94/EC on the control
of avian influenza (DEFRA 13 February 2006).

inefficiencies are an inevitable part of the process of planning and decision making
within a democracy. However, the policy issue here concerns the failure, until
recently, of public administration to approach land use planning as a whole and begin
to utilise geospatial planning techniques in policy development of the kind now
proposed for the marine environment. The potential exists for the expansion of digital
geospatial tools among a wide range of planning and management tasks affecting land
and land use. 47 Arguably what is needed to support this process is a geographic
information strategy. This might help determine when such techniques should be
applied, what technical specification should be adopted in each case and who should
be involved in developing and accessing the tools concerned. 48 The additional
formulation of schemes for conclusive and definitive maps might also add value to the
policy and help determine priorities for implementation.
Evidence that the Government has recognised this issue came in April 2005 with the
appointment of an independent Geographic Information Panel (GI Panel). Its terms of
reference were defined on appointment as offering “high-level advice to ODPM
Ministers on geographic information issues of national importance for the United
Kingdom” and encouraging “more effective, extensive and systematic use of
geographic information” within the public sector. 49 The Panel commented at the time
that an effective GI strategy would reduce duplication and cost thus ensuring
“effective and consistent provision, management and utilisation of geographic
information, to support and sustain the needs of the citizen, business and
government”. 50
It is submitted that, while public administration has of course over time developed its
land use planning capabilities, digital geospatial techniques can add value to such
activities and, in so doing, contribute something to the Government’s modernisation
and now ‘transformational government’ agendas. The process of utilising ICT to
improve the delivery of public services could be applied across a wide range of public
sector activities. 51 As a result, policy insights might be gained, the cumulative effect
being to offer the potential of improved performance and cost efficiencies in the
47
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See further: Dr. Stephen Saxby, ‘Public policy and the development of a UK National Geographic
Information strategy’, [2006] 14 International Journal of Law and Information Technology No. 2 pp.
147-194. See also note 229, post.
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Chief Executive of Ordnance Survey.
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Work to date on GI strategies in the United Kingdom – Background Paper GIP 1/05 (Geographic
Information Panel, 16 March 2005).
51
There is a substantial volume of official publications on this issue. See further: Dr. Stephen Saxby,
‘A critical analysis of the synergy between eGovernment and related policies in the UK’ [2006] 12
C.T.L.R. Issue 6. Sources of original eGovernment policy, published in 1999-2000, are: Modernising
Government Cm 4310 (The Stationery Office, London, March 1999); eGovernment: a strategic
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move to a ‘transformation’ policy came in 2005-06 with Transformational Government – Enabled by
Technology, Cm6683 (The Cabinet Office, November 2005); Transformational Local GovernmentDiscussion Paper (Cabinet Office, Chief Information Officer Council, 28 March 2006); and
Transformational Government – Implementation Plan (Cabinet Office, 29 March 2006).

delivery of such tasks that might never have been achievable prior to digitisation. In
the context of land use planning, geospatial techniques will have an important role to
play in providing the base lines for studies and monitoring the impacts of policies and
their delivery. Whilst it is right to caution against attributing too much, too soon, to
the contribution of geospatial techniques as a management tool, 52 such a role should
not be ruled out or underestimated in the future.
Within the conservation arena the challenge is clear. At a basic level the different land
and marine uses and designations need to be mapped. Traditionally that would have
been on paper. Now such data can be held and interrogated digitally in databases and
communicated via computer screens and mobile devices. Increasingly this
encompasses spatial satellite imagery as well. Consideration of an aspect of this issue
surfaced, in the mid 1990’s, when the then Department of Environment (DOE) 53
began to argue that there was a “paucity of information about the extent and
distribution of land use in the United Kingdom,” which was detrimental to good
government. 54 Research conducted during this period suggested a need for basic data
from which to “monitor changes in land use in both urban and rural environments”.55
To accomplish this task the DOE and its successor departments drew on the
continuing work of the Natural Environment Research Council (NERC) in
maintaining the Countryside Survey 56 and to Ordnance Survey (OS®) for assistance
in developing geospatial tools. In the UK the history of mapping and, therefore, of
exploitation of geospatial representation i.e. information that is referenced by
geographic location, goes back two centuries. In OS lies a pool of expertise that spans
this entire period.

3.

Key stages in the development of mapping technology

In practical terms the UK has already gone quite some way towards establishing
standards and infrastructure for possible development of the geospatial model just
described. The history of map making and its transition from offline to online format
can be firmly linked to the work of Ordnance Survey which has, for many decades,
developed and maintained a national UK topographic database, now known as the
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Ibid.
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National Geographic Database (NGD). 57 In its offline existence the physical form of
the map defined its nature. This was “usually a rectangular sheet of paper with a
simplified abstraction of part of the world’s surface depicted on it.” 58 When the first
national set of mapping was completed in 1895 it was based on a scale of 25 inches to
the mile. 59 Later on, in 1938, following the Davidson Committee Report, 60
retriangulation into a national grid system 61 took place, based on the international
metre unit of measurement. Further improvements subsequently occurred in
photographic and printing technologies. These gradually increased scope for more
complex depictions of features, including the use of colour. 62
Initial elementary engagement with digital technology during the 1970’s resulted in
progression towards greater complexity in the use of “width, colour and line type as
part of the plot program”. This could distinguish, for example, “building outlines from
road edges.” 63 But more significantly, the concept of a ‘map’ as a ‘data set’ accessible
by screen display emerged. Through use of software, crude forms of ‘processing’ map
data became possible for the first time. This led in 1971 to the commencement of a
project by OS to digitise its 230,000 large scale paper map sheets. The primary
purpose was to secure efficiencies in internal map production. 64 The first generation
of the NGD was completed in 1995. 65 This underpinned the launch of OS’ first
‘flagship’ digital business product - ‘Land-Line®’ - and other data sets. 66 Land-Line
comprised, in effect, a set of digital lines depicting man-made and natural features.
These ranged from houses, factories, roads and rivers to marshland and administrative
boundaries. The data were drawn to three separate scales: 1:1,250 for urban (larger
towns, cities); 1:2,500 for rural (rural areas, small towns); and 1:10,000 for moorland
(sparsely populated areas, mountains and estuaries). 67 Due to its linear structure LandLine was limited, however, to the extent that a geographic feature, such as a building
boundary, would be recognisable only as a building boundary rather than the actual
57
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physical feature occupying that space. The boundary line would not disclose, for
example, whether the physical structure concerned was a fence or a party wall. 68
In April 2000, a further important step forward was taken when OS announced a
programme to convert the “unstructured, tile-based data” of Land-Line into an
“object-based, seamless data set” that would form the basis of its new second
generation digital product - OS MasterMap® (OSMM). 69 As its name implies, Landline was primarily a set of digital lines coded according to what those lines depicted. 70
In OSMM, however, real-world objects would be represented by closed polygons 71
and depicted as a series of area, point, line and text features. 72 This would offer
greater scope, accuracy and versatility in digital mapping that would assist
policymakers in the sense of the additional data it disclosed and the new applications
to which it could be applied. To make this transition possible, every fixed feature of
Land-Line needed to be “cleaned, restructured, polygonised and reclassified” so as to
create the Topographic Layer of OSMM. It was decided to locate these topographic
features within nine themes: roads, tracks and paths; land; buildings; water; rail;
height; heritage; structures; and administrative boundaries. 73 Each feature was also
assigned a unique topographical identifier (TOID) 74 linked to a polygon that defined a
particular feature on the database. Within a year more than 400 million TOIDs were
produced, although this has always been a movable number as demolitions and new
build projects change the TOID count. 75
OSMM was launched by OS in November 2001 using 1:1,250, 1:2,500 and 1:10,000
scales in its Topography Layer for urban, rural and mountain/moorland areas
respectively. This represented its most “detailed, flexible and intelligent” mapping
product to date. 76 It was structured in a manner compliant with the Digital National
Framework (DNF) - the industry standard for “integrating and sharing business and
geographic information from multiple sources.”77 Since 1999 the DNF has evolved as
an ‘open initiative’ with the aim of becoming a “definitive, inclusive, structured,
reliable, cost effective and flexible means for integrating all kinds of information that
has location as a common denominator”. OSMM has provided the main foundation
for the DNF, giving users the power to select precise geographical areas within the
68
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specific themes required, such as roads or buildings etc., and to integrate them, if
desired, within the customers’ own specific data sets. As such, it offers greater
potential for the exploitation of digital geospatial information within government
administration than did Land-Line.
OS makes five quantifiable quality statements for OSMM, which is important to
maintaining the integrity and currency of the product and its value to government. The
most important of these is positional accuracy. To a great extent the history of map
making 78 is inextricably linked to the development of tools, such as the map, to
translate the physical world into an ever more accurate and detailed model. The
systematic breakdown of Great Britain into progressively smaller grid areas, as part of
the National Grid, 79 provoked the first set of approximations to be made to maps that,
up to that point, had been based on much less precise projections. 80 There were
problems, in particular, with the 1:2500 conversion in rural areas that had been
derived from the old County map series that predated the National Grid. In such cases
positional errors of up to13 metres were identified. Such concerns led, in April 2001,
to the launch of the OS Positional Accuracy Improvement Programme (PAI) for the
1:2,500 scale. This is designed to resolve inaccuracies over a five year period using a
uniform resurvey specification. 81 OS argued that modern quality standards demanded
greater accuracy, particularly now that new tools such as Global Positioning System
(GPS) 82 surveying technology and digitally scanned aerial photography were
available for the collection of mapping data. The PAI programme then is a major ‘one
off’ exercise, taking place outside the normal five year updating cycle for rural
revision.
The speed with which OSMM has come into being creating a seamless, layered
geospatial database of geographic information for Great Britain is no small
achievement. This is especially so given the fact that, by using common standards and
principles defined within the DNF, the path is open for OSMM to become a template
for a wide range of GIS applications within Great Britain. Such has been OSMM’s
success that a timetable for the withdrawal of its Land-Line predecessor after March
2008 is now firmly under consideration. 83

4.
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Digital geospatial technology and its potential as a policy tool
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The bold decision by the incoming Director General of OS to order work to
commence on a ‘DNF compatible’ conversion of the NGD was an act of faith in the
concept that an over-worked OS remarkably achieved within a 14 month timescale. 84
It is submitted that, as a tool, OSMM and the pool of knowledge and experience
gained through its development, has much to offer other data providers, policy makers
and statutory undertakers as they build their own managerial capabilities in relation to
land management and marine conservation. By embracing the vision of the evolving
DNF, including now its extension offshore, OSMM has delivered a flexible tool for
potential geospatial integration of all kinds of information.
For example, through collaboration between OS, British Geological Survey (BGS)
and UK Hydrographic Office (UKHO), an integrated coastal zone mapping project
(ICZMap®) commenced in April 2001 and ran for two years. The result is the staged
development of a marine topographic map produced by SeaZone Solutions Ltd.,
(SSL) - a company set up by UKHO. SSL is “working closely” with OS to ensure that
its marine base reference information is “interoperable at the coast with OSMM”. It
also now extends the DNF to UK territorial water limits 85 and satisfies the need for
“joined up data at the land-sea interface” welcomed by the 145 local authorities with
responsibility for the coastline. During the course of the ICZMap project the case was
stated thus:
“Historically the coastline has formed the boundary of Ordnance Survey mapping (down to
mean low
water) and United Kingdom Hydrographic Office chart data (up to mean high water).
An integrated
approach to the management of the coastal zone is therefore being investigated. The
provision of
geographic information is important in this context. A major problem is the way this
information is
currently made available to the public, managers and policy makers. Currently it is
only available as diverse terrestrial and marine data sets from various providers, not as an integrated
and accessible common package from one source.” 86

The key drivers here are legislation, such as the Water Framework and Habitats
directives, and the need to assess the risks arising from climate change, coastal
erosion and flooding. 87 OS asserts that this initiative will assist the Government in
fulfilling its commitment to monitor and assess these impacts and help it conduct
research into potential solutions. It argues that providing data sets that are “readily
interoperable” will “drastically reduce the time spent in data preparation and
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the Ordnance Survey Ev 140-143. See also notes 30-35 ante.

independent consultancy” and produce a “common framework upon which decisions
at the coastline could be shared”.
At the core of OSMM is its ability to “link multiple information sources to a
definitive location reference” through unique identifiers – TOIDS - within a ‘create
once, use many’ model environment. 88 Its endorsement of DNF principles, moreover,
has the potential to widen adoption of the standard, with resulting future benefits for
data sharing of the kind just illustrated. It will also stimulate reduced costs in data
handling and maintenance. OSMM, by adhering to the guiding principles of the DNF,
has committed itself to the positive requirement that data should be “captured at the
highest resolution whenever economically possible”. This offers the prospect of a
more versatile resource for a wider range of applications.89 The DNF’s adherence to
information integrity in georeferencing is also met in OSMM’s ‘intelligent’ featurebased Topography Layer data set, through its quality assurance statements, PAI and
cyclical updating programmes.
In terms of land management, the potential of OSMM as a geospatial planning tool is
best illustrated by the Government’s response to the perceived information gap,
identified in the 1990’s, as to the extent and distribution of land use in England. 90 Out
of this grew a proposal for a National Land Use Database (NLUD). Its objective was
to “develop a complete, consistent and detailed geographical record” of land use and
land cover 91 in England that would be kept up to date. The aim was to deliver
information to users that fulfilled certain business criteria. 92 The release of OSMM in
2001 added impetus to the project since it underpinned the emerging DNF. In this
respect OSMM was unlike contemporary data sets such as Land Cover Map 2000
(LCM2000) which had not followed suit due, in part, to its overlap in development
with the DNF. 93 A pilot study, funded by the Department for Transport, Local
Government and the Regions (now DCLG), considered the potential of OSMM for
development of a “standardised land use classification to support integration of data
from multiple sources”. 94 Subsequent research involving both OS and ODPM, created
data sets with complete land use classification covering both urban and rural areas. To
complete this task, a number of potential sources were investigated for obtaining the
land use attributes. These included feature codes and text from OS digital mapping;
ODPM land use change statistics; aerial photography; satellite and address-based
data; and third party public sector data sets. The initial research concluded that
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“significant levels of coverage and accuracy could be achieved” by attaching land use
attributes to OSMM. 95
Current research has further explored the NLUD classification scheme in a County
Demonstrator project that seeks to improve the methodology developed for the pilot
study and to “test the effectiveness of its application over a wide area.” 96 The
researchers also reported on progress made in allocating land use and land cover
intelligence to OSMM polygons. This was essential given that OSMM’s Topography
Layer does not prescribe formal land use classification. Although certain land use
information can be derived from the descriptive attributes of OSMM features, such as
the uses made of some buildings and structures e.g. as schools, public houses etc., the
Topography Layer does not indicate the use, as such, or necessarily the land cover
type at the location in question. The NLUD classification scheme has now come
through several iterations. Its Version 4.4 which was developed and tested during the
project period, contains 13 land use and 10 land cover classifications, broken down
thereafter into groups of more detailed listings. 97 The project team 98 concluded that
OSMM polygon data formed “an excellent topographic map base for land cover and
land use mapping.” 99
The initial development of these applications, in conjunction with OSMM, creates
new opportunities for agencies, such at the National Parks Authority, Natural
England, the Forestry Commission and local authorities etc. They can now begin to
adapt and develop this resource in the discharge of their own statutory conservation
and land management obligations. This can be accomplished with greater spatial
accuracy and polygon definition than has been the case up to now with LCM2000.
ODPM anticipated that this collaboration would “provide a consistent nomenclature
for land-based classification” across all parts and tiers of government and that, in due
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course, it might become a de facto national standard. 100 It asserted that the two
dimensional approach towards land use and land cover offered a flexible and effective
classification scheme, particularly where the two were classified simultaneously and
therefore capable of serving many different uses and applications. 101 It is submitted
that this form of collaborative arrangement, using OSMM, is illustrative of the kind of
model that might be adopted by other projects in the future.
At issue, however, is where OS decides to draw the line in terms of adding to its own
base line product specification. Over time it can expect pressure to be brought from a
number of users and potential users to add new themes, features and other data
attributes to the OSMM template. Once agreed upon, however, all such additions
must thereafter be maintained. Careful judgment must therefore be exercised by OS to
deal with customer requests for the integration of new features into its base map
design. Decisions will need to be taken on an continuing basis to determine where
changes would be prudent and beneficial to OSMM’s evolution. 102 Such changes are
likely to be those that facilitate widespread ‘added-value’ to the customer base,
enabling the latter to maximise their exploitation of the product. This contrasts with
specific costly new commitments that may have only narrow application within the
market place. This issue is likely to become more complex still should OS find itself
reliant upon third party sources of data supply. OS must also be mindful of the fiscal
rules that govern its operations. As a Trading Fund operator, OS is mandated to pay
its way from the revenue generated from its commercial activities. In its case, this
must come from the sale of maps and geospatial data sets, as well as income from
licensing agreements reached with commercial partners. As its shareholding
department OS must also make a return, through dividend payments, to HM
Treasury. 103
A successful example of collaboration in the exploitation of OSMM has taken place
between the CAg and Black & Veatch Consulting Information Solutions Group
(BVC). 104 The latter has developed a long standing relationship with OS and is part of
the OS Developer Programme. This offers “technical support to individuals or
companies who have location or map-based applications or service ideas they want to
develop for the market place.” 105 CROW Act 2000 places a duty on the CAg to map
the new access rights granted under the Act in respect of open country (mountain,
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moor, heath and down) and registered common land in England. 106 On 9 January
2001 a contract was signed with BVC to commence a £16 million mapping project
over a five year period. In April 2001 work began on the first two of eight mapping
areas defined by t CAg, involving staged completion of the task set out within a
mapping timetable and consultation process laid down by the statutory scheme. 107
The first conclusive map was published on 4 May 2004 and this was followed by
completion of the regional ‘roll out’ for all eight areas by 16 August 2005. The task
was therefore completed ahead of schedule and certainly prior to the commencement
of the new ‘right to roam’ on 31 October 2005. 108
This project has been the first to use OSMM on a national scale. This has involved the
development of a methodology 109 containing a rule base for identifying the land types
subject to the new access right that encompasses more than 7% of the total land area
of England. 110 This involved establishing working definitions of the relevant land
types and locating the best data sets available to implement these definitions in the
production of the initial consultation maps. The Moorland Map of England, drawn up
by the Agricultural Development and Advisory Service 111 in 1992-93, supplemented
by National Park maps of moor or heath 112 and appropriate Environmentally Sensitive
Area (ESA) data, 113 were used to identify mountain and moor. Heath and down were
found using the relevant land cover classes 114 within Phase 1 habitat survey. This
locates the habitats contained within or making up a particular site. 115 Subsequent
testing and refining of the mapping methodology, using these definitions and data
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sets, was led by the GeoData Institute at Southampton University, one of the partners
within the project consortium.
An illustration of the benefits that can be obtained from collaboration within a digital
mapping project of this sort was the agreement reached between the CA and the
Wildlife and Access Advisory Group (WLAG) 116 on those species and features
considered to be most sensitive to increased access. Adopting this guidance, CAg
“worked closely with English Nature to establish whether the presence of sensitive
features, combined with increased visitor numbers” warranted intervention through
“management measures or restrictions.” 117 The result was that issues relating to
access and nature conservation could be reconciled with respect to the vast majority
of SSSIs on access land. 118 Where appropriate, entry points and paths were carefully
sited, together with provision of suitable information designed to “steer people away
from sensitive features.”
Future collaborations among a wide range of projects and initiatives are also likely to
be fostered as a result of the Multi-Agency Geographic Information for the
Countryside (MAGIC) project, which commenced in April 2002. This involves a
partnership which originally consisted of DEFRA, former ODPM, English Heritage,
the Forestry Commission, the CAg, English Nature and the Rural Development
Service. These organisations all have a role to play in development and
implementation of rural policies for England. 119 The project was led by DEFRA’s
Geographic Information Unit and offered a “one-stop shop for rural and countryside
information,” granting participating organisations access to a range of information
supplied by other partners to the project. 120 In August 2003 the project launched a
‘download facility’ offering public access to a wide range of data sets of land
management schemes, as well as countryside and environmental designations. 121 A
Coastal and Marine Resource Atlas 122 was also commissioned by the project
collaborators, updating the 1990 Government and Industry sponsored ‘coastal
sensitivity’ maps produced by the Nature Conservancy Council. The Atlas, which has
been designed as a web based tool, offers access to a wide range of information on
coastal and marine resources and is intended to support strategic environmental
planning. MAGIC also supplies links to ‘support information’, where more complex
searches between websites and applications can occur. Summary data is additionally
provided to the public via the Countryside Information System (CIS). 123 MAGIC
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See: www.cis-web.org.uk/home/. CIS, version 8.0, contains a “wide range of environmental data including landscape features, vegetation habitats and topography for each one kilometre square of
Great Britain.”

contains the five scales of OS base mapping provided under the Pan Government
Agreement. 124 The intent of MAGIC is to raise awareness within the participating
organisations of each others’ contributions to rural policy. By such means, a greater
understanding of the respective roles of the participating agencies can be built, with
resulting efficiencies and potential deeper insights into the development and pursuit of
policy.
It is beyond the scope of this paper to proceed now into further analysis of how
specific GIS applications are being developed among all those departments,
authorities and agencies involved in land management and conservation. It is similarly
unproductive to commence a detailed description of the extent to which OSMM or,
indeed, any other geospatial planning product, might feature as a tool to aid the
fulfilment of such obligations. Each agency needs to undertake its own cost/benefit
analysis of the benefits, policy insights and efficiency gains to be obtained from
investment in GIS technology. What is clear, however, is that a transition is now
taking place towards more widespread routine adoption of GIS techniques within the
mainstream of public administration. No doubt supported by the GI Panel, 125 an ad
hoc pattern of reassessment and review now appears to be underway, evaluating how
geospatial tools might contribute to fulfilment of the remits of these public sector
organisations.
The above projects illustrate what can be achieved. They also illustrate how an
interface is being built between the core template of OSMM and the data sets that
define the specific applications that OSMM customers are developing to overlay upon
the base map. This will often involve assembling data from several different sources
to merge within OSMM. The form such integration takes will depend on the needs of
the customer. It remains crucial then for OS to continue developing its products so as
to provide as versatile, ‘leading edge’ and customer focused resource as it can.
Nevertheless, the challenge should not be underestimated. One specialist observer
commented that the problem here was that each user approached the issue of cover
and use of land and property from a different perspective. This might be, for example,
in relation to taxation, the environment or in pursuit of various forms of statistics.
There was also a danger of duplication if separate geospatial projects were initiated
that overlapped with existing programmes. 126 Whilst it was desirable to seek ways to
“join up more”, this represented “more of a challenge than first meets the eye” and
obtaining funding for such collaborative activity was always likely to present
problems.
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For central and local government, however, a support structure is available to
stimulate and underpin this process. A range of interesting case studies, showing how
OS GIS products are supporting e-Government transformation agendas, have been
catalogued. 127 Two agreements have also been entered into by government with OS to
help channel such resources through. In 2003 OS and ODPM announced a nonbinding Pan Government Agreement to supply central government with access “to a
portfolio of OS digital map products.” 128 This three year agreement is designed to
help central government make better use of geographic information. By 2004,
evidence showed that more than 200 central government customers had utilised the
agreement. 129
In May 2005 a revised Mapping Services Agreement (MSA) 130 was also reached with
local government, the first to be entered into through European competitive tendering
processes. 131 Under its terms The Improvement and Development Agency (IDeA)
undertakes to secure “best value” for the supply of current digital mapping and
geographic data, such as OSMM, to more than 500 local government organisations.
The aim is to “use the power of geography to meet eGovernment targets” 132 and to
develop economies of scale in the development of better front-line services. This
might take place, for example, through access to consistent topographic, address and
integrated transport network data for use in the delivery of a wide range of services.
A key stance, that will assist OS in maintaining the integrity of OSMM, is its decision
to retain control over TOID allocation. Topographical indicators offer users a robust
127
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referencing system that stays with the feature throughout its life. However, to
maintain the integrity of the scheme, it needs to be carefully administered. OS has,
therefore, decided to control the distribution of TOIDs itself, rather than allow others
into the process. In the past OS sometimes agreed to reserve a ‘TOID number range’
for those organisations wishing to issue their own identifiers. The plan in future is for
an organisation to register a ‘prefix id’ first, so that they can then use their own range
of numbers. 133 Beyond its descriptive characteristics it is important to note that the
TOID does not link the feature it represents to National Grid coordinates, and
therefore does not provide an inherent reference to geographic position. OS made this
decision, it said, to retain the strength of the TOID scheme. Adding positional
‘intelligence’ to the TOID would impact upon the strength of the identifier, which
stays the same throughout the life cycle of the feature. If coordinates were introduced
and the position of the feature moved, its “coordinate position would change”. This
small but significant event would result in the issue of a new TOID thereby destroying
any historical links previously tied to the feature.
This is a sensible decision for OS, not least because of the saving in maintenance
costs that would otherwise accrue with adoption of geographic positioning.
Nevertheless, given the reliable quality statements on positional accuracy that come
with OSMM, which potentially expands its versatility, to what extent might the
Topography Layer of OSMM be integrated within statutory schemes to accord
definitive status 134 to the digital representation of certain types of feature? More
precisely, under what circumstances might the statutory framework established under
CROW Act 2000 to facilitate conclusive maps of access land, which also paves the
way for their possible future digital conversion, offer a suitable model for legal
recognition of other digital conversion schemes in respect of definitive maps and
statements of public rights of way (PROW) as well as registers of commons and town
or village greens?
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