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Executive summary

This report is the final project report for the Acacia Pilot Project. It gives a
summary of the complete Pilot Project, which comprised six research topics
and data matching trials in two local authority areas. It also gives a more
detailed review of progress since the publication of the Interim Project report
in December 2003.

The Acacia Pilot Project has been a major collaborative exercise between six
organisations. As such the method of working was quite different from projects
undertaken by most of the participants in the past. A number of lessons have

been learnt concerning such exercises, covering governance, project
organisation, project resources and public relations. Work outstanding and
other work still to be done is identified.

The main findings covered the local authority naming and numbering process,

the address lifecycle, processes for address creation and address data
maintenance, issues of address data quality and objects without postal
addresses.

The main findings are as follows:

There are minor discrepancies between Acacia partners datasets. These
have a big impact on automatic matching and impede linkage between
partners’ datasets.

Individual address errors were found in all datasets. These included minor

errors of format and syntax.

Duplicates occurred in most datasets. These were mainly due to building
name change.

Relatively low match rates were achieved in automatic matching of multi-
occupancy properties, matching sub-units and sub-unit to main unit.

Creation of a single address infrastructure requires:
o0 selection of best quality source for each category of data;
0 matching source data;
o resolution of the failures to matches.

National address data matching is best done once rather than by all
partners. It is not sensible to try to match all data with all.

Matching rates of up to 95% are achievable using software (where the
same address exists in each dataset).

Resolving un-matched data requires a major effort. It requires local
knowledge and may require inspection on the ground.

Simultaneous multi-way matching is not an effective maintenance process.

Having multiple organisations maintaining addresses and communicating
changes leads to an exponential growth in the effort required to cross-
match these. A central source of change information is needed.
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Maintenance of a standard address dataset requires:
o definition and use of categories of addressable objects;
o adoption of core address components;
0 aclear address lifecycle;
0 arule base to manage other aspects;
0 data management and quality management.

Local authorities are among the first to become aware of new and changed
properties. Their local knowledge and statutory obligations are important in
resolving addressing anomalies.

Coordinates are of great benefit for checking addresses (especially of
objects without postal addresses).

The National Street Gazetteer in its current form is inappropriate for
addressing purposes. The ‘New NSG’ process, used to provide street
names to NLPG, appears to offer a viable feed of street name information.

Individual organisations’ IPR, licensing and pricing issues were set aside
to enable the Acacia Pilot Project to be undertaken. These issues need to
be resolved for any national address infrastructure.

The following recommendations are made:

An appropriate national level organisational infrastructure should be
established to implement the Acacia vision.

Any solution adopted should be national and work with DNA Scotland and
Pointer (Northern Ireland) to achieve UK-wide applicability.

The roles and responsibilities of all the partners in address creation and
maintenance should be defined, including the role of NLPG.

The first stage of a joined-up national address infrastructure is the linking
of source datasets. Migration of datasets will be a longer-term project.

In order to take advantage of a joined-up address infrastructure, all
organisations involved in the address creation and maintenance process
will need to review and rationalise their internal business processes to take
advantage of collective activities wherever practicable.

Acacia stakeholders and other address data users should review their
business processes to establish a continuous data improvement process
and to extend their data and quality management functions. This may
require changes to their internal business processes.

A form of centralised update model should be adopted, whilst recognising
that many of the components will remain distributed. Further work is
required to evolve effective centralised processes that best fit the needs of
all the source data providers participating.

Organisations should obtain new addresses from the definitive source of
addresses, where possible, rather than create their own.

Page 3 of 47 11 May 2004



Project Acacia Pilot Project Final report

Individual organisational responsibility should be assigned for each of the
core components of the address.

The address lifecycle model should be further developed, including
detailed examination of other address data users, to clearly record the
stages that an addressable object goes through.

The Naming and Numbering function in local government should be
integrated with the street and land and property gazetteer functions.

Approved addresses and address changes should be formally notified by
the Local Authority.

Address data linking should be done once rather than by all partners, as it
is not practical to try to match all with all.

More comprehensive guidelines should be produced for implementation of
BS 7666 in general and building local land and property gazetteers in
particular.

The further development of BS 7666 should be supported to make it more
widely applicable.

The initial classification scheme produced for addressable objects should
be further developed.

A more comprehensive independent data quality audit should be carried
out on the NLPG.

The commercial and IPR issues associated with addresses must be
resolved.
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1. Introduction

1.1 The Acaciaprogramme

The Acacia programme is a collaborative project run by a partnership of
government agencies to investigate and define the requirements for a single
national infrastructure of joined-up, consistent, high quality, well-maintained
addresses and property information.

The Acacia partnership comprises Ordnance Survey (OS), Land Registry,
Registers of Scotland (RoS), Valuation Office Agency (VOA), Improvement
and Development Agency (IDeA), and the Royal Mail. They concluded a
Memorandum of Understanding (MOU) [Ref 1], signed in September 2002,
that documents the intention of each member to develop and implement the
Acacia programme and describes the Acacia vision.

The Acacia Programme Executive Board (PEB) was set up after the
publication of the Memorandum of Understanding between Acacia Members.
The PEB Members consisted of the Chief Executives or the relevant Directors
from each of the six member organisations, meeting under an independent
Chairman and supported by a Programme Leader both appointed from
outside. The PEB Chairman was Andrew Edwards CB. The Vice-Chairman
was Peter Collis, Chief Land Registrar for England and Wales. The
Programme Leader was Robin McLaren. The PEB had a Programme
Technical Team Chaired by Mike Traynor from Registers of Scotland.

The main reason for the involvement of the Registers of Scotland was to
ensure that the parallel initiatives being advanced under the Acacia
programme and the Definitive National Addressing - Scotland exercise,
followed a complementary path. Acacia work has been centred upon England
and Wales, but the aim taken together with other complementary initiatives
has also been to provide solutions capable of supporting application on a
United Kingdom basis.

1.2 The Acaciavision

The Acacia vision is one of an infrastructure of joined-up consistent,
maintained address and property information. The Acacia Memorandum of
Understanding [Ref 1] describes the aim of the Acacia work programme as

"... to co-ordinate the development and maintenance, and promote the
use, of a definitive, consistent and joined-up national infrastructure of
property addresses and related data with the related mapping so as to
facilitate major economies, efficiencies and service improvements both
in the public sector and throughout the economy.

As currently envisaged, the programme aims to promote the
development and maintenance in the national interest of definitive
national databanks of addresses (including postal and other elements),
streets, non-addressable properties and in due course property
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ownership and occupancy parcels, together with the related definitive
mapping, all linked together and held as a land and property layer
within the framework of OS MasterMap, and all continuously updated
and readily accessible to users."

1.3 Overview of the project

The Acacia Pilot Project was commissioned by the Acacia Programme
Executive Board. Project planning was undertaken early in 2003 with the
Project Initiation Document being issued in May 2003. The main data
matching work got under way in August. A progress report was issued for the
AGI conference in October 2003, and an Interim Project Report [Ref 2] was
issued in December 2003. More information about the background to this
project is given in the next section.

In essence, the project consists of three major areas of work:

research topics,
data matching trials and demonstrator,
other investigations.

Each of these work areas are described in more detail below. Project work
was initiated in May 2003 with the establishment of the research teams and
then the appointment of Northgate to undertake the data matching trials and
demonstrator. Due to ill health of David Weatherill, the Project Manager
position had to be changed. In August 2003, project management of the Pilot
Project was taken over by Rob Walker and Kate de Groot.

1.4 This report

This report is the final project report for the Acacia Pilot Project. It gives a
summary of the complete Pilot Project to date with a more detailed review of
progress since the publication of the Interim Project report in December 2003.
It has been produced by the Project Managers of the Pilot Project, Rob
Walker and Kate de Groot, using input from the research teams.
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2. The Acacia Pilot Project

2.1 Research topics

The technical research covered the following topics:
1. Objects without postal addresses
2. National Street Gazetteer
3. Multi-way cross-referencing
4. Quality
5. OS MasterMap/PAI Dichotomy
6. Maintenance

For each research Topic, a research team was established from the Acacia
partners. The members of the research teams are listed in Appendix B. Each
research area was co-ordinated by a research team leader from the
stakeholder organisations. The research team leader was responsible for the
production of a research report for their specific topic of research. A summary
of the findings of these research topics is given in section 3.

2.2 Project deliverables

The major deliverables of the Acacia Pilot Project are:
Acacia Pilot Project Final Report
Research Reports for each of six technical research topics:

o Objects without postal addresses

National Street Gazetteer

Multi-way cross-referencing

Quiality

OS MasterMap/PAI Dichotomy

0 Maintenance
Slide show demonstrator for data matching findings
Storyboards for the two possible referencing solutions

© O O0Oo

There are also various other technical reports that have been produced by the
six research teams as part of the research process (see references).

2.3 Data matching trials

Data matching trials were carried out for two local authority areas,
Basingstoke & Deane Borough Council (BDBC) and Aylesbury Vale District
Council (AVDC). In these trials, address datasets from the Acacia participants:

Intelligent Addressing — NLPG Data,

Royal Mail —PostCode Address File (PAF),

Ordnance Survey — Address Point (OSAP),

Land Registry — Land Registry Data,

Valuation Office — Council Tax (CT) and Non-Domestic Rates (NDR)

were matched by an external contractor, Northgate (formerly Blue 8). This
work is reported in Section 4.
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2.4 Other work

2.4.1 Investigation of multiple-occupancy addresses in Nottingham

An investigation of addresses of multi-occupancy residential and commercial
property has been undertaken. The data used was that of the Acacia partners
for the area of the City of Nottingham. The work identified some groups of
multi-occupancy properties and the different needs and practices of the
partners in recording this type of address in the different source datasets. This
was a piece of targeted evidence-based research, rather than a trial. The
work made recommendations as to how data for such addresses should be
created, disseminated and maintained. It was carried out by an outsider
independent of the Acacia partners, and is reported separately.

2.4.2 Address Requirements Study

A short investigation was carried out into business requirements for
addressing. The requirements of a number of organisations were investigated,
including the Acacia partners, other key government bodies such as ONS and
the Office of the e-Envoy, local authorities, and other major users of address
data such as utilities and market analysis organisations. This work was carried
out by Rob Walker Consultancy Ltd, and is reported separately.

2.4.3 Benefits and Costs Study

The objective of this study was to quantify the benefits of a single national
infrastructure of joined-up, consistent, well-maintained addresses and
property information and to develop a benefits realisation plan, concentrating
on the business aspects rather than the technical aspects. It built upon the
work item on business requirements, and took into account the results of the
maintenance trials and their effect on stakeholders’ business processes.

The study aims were:

- to assess the key business benefits of a single national infrastructure
of joined-up, consistent, well-maintained addresses and property
information;
to review estimates for the costs of setting up and maintaining such an
infrastructure;
to estimate the potential benefits and costs to the stakeholders,
including Office for National Statistics, Office of the e-Envoy, Local
Authorities, the Home Office, the Department for Transport and value
adding firms;
to identify critical factors for benefits realisation;
to indicate plans for wider user research;
to identify other business issues that might affect implementation, such
as data ownership and Intellectual Property Rights.

The study was carried out by Frontier Economics Ltd and is reported
separately.
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3. Theresearch topics

3.1 Research Topic 1 - Objects without postal addresses

3.1.1 Scope and Objectives
The terms of reference for this Research Topic were:

1. to consider Acacia requirements in respect of non-postal addresses
and agree a definition of non-postal addresses for use in the pilot.

2. to consider specific issues around non-postal addresses needing to be
linked through multi-way cross-referencing for Acacia.

3. to consider additional needs for use and maintenance requirements in
respect of this category of addresses.

The work carried out is reported in the Interim Report [Ref 2] and the
Research Topic 1 report [Ref 3].

3.1.2 Conclusions and recommendations
The main findings of this research topic were as follows:

a) Issues of addressing are generic to all geographical objects, and non-
postal addresses should be considered in this context. Postal addresses
are a subset of all addresses identified for a specific application — the
delivery of mail. The issue is how to address all objects of interest. The
terms “non-addressable” and “non-postally addressables” should not be
used. The term “objects without postal addresses” should be used instead.

b) The requirements of the Acacia partners for inclusion of objects without
postal addresses are widely different. The priority has been agreed to be
those needed by VOA and Land Registry. These include halls, places of
worship, industrial/storage units, car parks, and land parcels (ownership
and occupancy). A catalogue of the common objects has been developed.
This should be tested against users needs.

c) Geocoding is likely to be of great benefit for identification of objects without
postal addresses. This needs to be to a high standard, with an indication of
positional accuracy. However, geo-references are not in themselves likely
to be an adequate single reference for all Acacia purposes.

d) Standard practices for creating addresses for categories of objects without
postal addresses are required, and should be further developed by the
Acacia partners in collaboration with the users. Address standards and
conventions should be set up for the different categories.

e) Geographic referencing should use the BS7666 address structure of
primary addressable objects (those with their own address) and secondary
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addressable objects (those addressed relative to a primary addressable
object). No requirement has as yet been identified for lower levels of
object.

3.1.3 Work done since interim report

A preliminary set of key objects of interest was given in the Interim Report.
This has now been developed into a catalogue of elements. This is included in
the RT 1 report [Ref 3]. The main ones identified by the Acacia partners are:

halls (e.g. village, church, club)
places of worship
industrial/storage units

car parks

land parcels — ownership

land parcels - occupancy

public conveniences

sports grounds

mineral/mining workings

utility plant/sub-stations/above-ground installations
new properties with plot numbers
lock-up garages

car parking spaces

beach huts

communication masts/aerials

This list needs to be reviewed with other potential users.

3.2 Research Topic 2 - National Street Gazetteer

3.2.1 Terms of Reference
The objectives for research as detailed in the Terms of Reference were:

to define the Acacia participants requirement for street names in
addressing;

to make a comparison of street names from the New NSG process (i.e.
streets contained in the NLPG) against the Acacia participants street
information (results of Research Topic Four:- QA Assessment of Sources
of Data);

to define the Acacia participants business processes for creating and
amending street names;

to identify the problems with the original NSG process in meeting Acacia
participants requirements for street information;

to evaluate how the Acacia participants (in particular, but not limited to,
local government via the New NSG process) are resolving the current
issues;
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to make recommendations on how the New NSG process can be
improved,;

to define the business processes for disseminating street name
information through the Acacia participants datasets;

to review work conducted to link NSG street data to Ordnance Survey’s
Integrated Transport Network (ITN).

Robin Waters of RSW Geomatics Ltd was commissioned to produce a report
[Ref 49] on the issues relating to street information within the Acacia project.
The findings are summarised here, while the Research Topic report is given in
reference 5.

3.2.3 Conclusions and recommendations

The main conclusions and recommendations of this work were as follows:

a) A central source of street names is required by all users, but does not
exist to the satisfaction of any. The lack of such a source of street
names leads to unnecessary duplication of effort in creating an address
infrastructure.

b) The current National Street Gazetteer (NSG) is inappropriate for
addressing purposes, because it is not sufficiently up to date, and is not
complete. The currency of the NSG, and the consistency between it
and the National Land and Property Gazetteer is improved by Street
Naming Authorities using the ‘New NSG Process’. Local authority
processes are being modified so that Unique Street Reference
Numbers are assigned by Street Naming and Numbering Authorities to
streets needed for addressing in Land and Property Gazetteers.

c) Unnamed streets present problems for Local authorities. The definition
of a street for Highway Authority applications does not always coincide
with a street as used for addressing purposes, especially when the
street is unnamed.

d) The Traffic Management Act, announced in the Queen’s speech in
November 2003, is intended to improve the management of utilities’
streetworks and to coordinate these works with other roadworks. This
initiative is an opportunity to improve the NSG, so that it links street
name information (held by local authorities) with mapping held by
Ordnance Survey. The findings of this Research Topic should be
reconsidered when the impact of the new Department of Transport
street initiative is better understood.

e) Case studies and best practice guides for local street gazetteer
creation by local authorities should be enhanced. Greater control needs
to be exerted over gazetteer creation to ensure that the procedures are
followed.

f) The NLPG and NSG are not currently widely available to users. Itis
strongly recommended that commercial and IPR issues are resolved as
a matter of urgency in order to make them available to all potential
users.
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3.3 Research Topic 3 - Cross-referencing between datasets

3.3.1 Overview

The primary objective of Acacia is to provide a means of joining up the key
address datasets. This research topic examined the cross-referencing of the
stakeholders data-sets that require to be linked to achieve the Acacia vision. A
mechanism is required to establish, and maintain, a linkage across the
primary address views.

The need for cross-referencing between entries in different datasets is agreed
between Acacia partners. This is for purposes of accessing other
organisations’ data, promulgating updates and supporting user needs to
bridge the divide of the different national address datasets.

Two implementation models have been identified, a linked-identifier model
(Ordnance Survey proposal) and a hub model (NLPG).

Opinion is divided between members of the PTT on how cross-referencing
should be implemented. Ultimately it will be the user organisations who will
determine which (indeed, if either of these) model works for them.

3.3.2 The centric hub approach

In this, a unique identifier is used for each addressable object and associated
address, which is then used by other datasets. It is essential that this identifier
is readily available and not subject to any restrictions. Where cross-
referencing to a local dataset is required, this is done at that end. This is the
essence of the NLPG model, which uses the UPRN (unique property
reference number) as the unique identifier. This is described further in
Reference 6.

3.3.3 The linked identifier approach

In this approach, a small core of address identifiers (e.g. PAF key, UPRN and
OSAPR) are conflated in a separate look-up table. This is maintained by a
single agency. This allows each participant to carry on using their existing
identifiers for their own business purposes. When linking to another dataset,
the appropriate cross-reference is located. This permits multi-way cross
referencing, and operates bi-directionally, i.e. any organisation can relate their
identifier to a corresponding address identifier in another organisation’s
database. This method is described further in Reference 6.

3.4 Research Topic 4 - Quality assessment of source
datasets

3.4.1 Introduction

The purpose of this research topic was to assess the level of improvements
made to each stakeholder database as a result of the matching exercises in
the pilot areas of Basingstoke & Deane and Aylesbury Vale. The exercise also
aimed to identify improvement opportunities through exchange of data
between stakeholder datasets. It also identified the different ways that data for
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the same property is held within each dataset. The full report is given
elsewhere [Ref 7]. This updates the report given in the Interim report [Ref 2].

The Pilot areas used for the trial were both at different stages of their LLPG
construction. Aylesbury Vale had an established LLPG, which was
maintained on a regular basis and included large numbers of OWPAs.
Basingstoke & Deane were still in the process of constructing their LLPG at
the time of the data download in July and their database included very few
OWPAs.

3.4.2 QA Baseline

Each partner organisation produced quality baseline statements for their
respective databases. These covered the areas of database accuracy,
consistency, currency, definition and uniqueness of addresses on their
databases. The individual baseline information for each organisation is held in
Reference 7.

3.4.3 Unmatched Data

It should be noted that the terms used here of “unmatched” and “non-
matches” do not imply that the data is missing from both or all datasets, but
that in many cases the software used for the Pilots has not matched it.

Following the initial examination of unmatched data for Basingstoke & Deane,
Land Registry, VOA and Royal Mail raised concerns about the matching rate
and the number of records to be checked as a result. It was felt that the
number of unmatched addresses could be greatly reduced through an
understanding of both the structure and geographic spread of the respective
databases. Not all unmatched features indicated an error in a stakeholder
database.

3.4.4 Unmatched Data Analysis

Each organisation produced a report detailing their findings for the pilot areas.
The detailed analysis from each stakeholder has been included in the detailed
report [Ref 7].

In many cases it was found that the unmatched data was held correctly by
both NLPG and the Stakeholder, but had not matched due to differences in
field format, locality information or the inclusion of additional information, such
as ‘PH’, ‘Farm’, ‘Cottage’ or ‘Flat’.

The main areas, which produced non-matches between the NLPG and the
stakeholder databases, were:

Postal versus Geographic Address — In many cases, addresses were found
not to match due to differences in Locality/Post Town description. The use of
incorrect Postcodes was a feature found in the Aylesbury sample and to a
lesser extent in Basingstoke & Deane.
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Commercial Properties — These are by their nature subject to frequent
change. These unmatched addresses were typified by change to business
name, business moved/ceased trading or differences in unit numbers.

New Development — There were clearly differences as regards when this
information was needed by the respective partners. This is covered in more
detail below under property lifecycle.

Land Description — Examples of different descriptions of the same land
parcel were evident within the non-matches for both pilot areas.

Errors within stakeholders/NLPG database — These were common to all
stakeholders and resulted from historic data, internal processes and internal
failures.

Duplicates - These accounted for 17% of Land Registry errors within the
unmatched files for Basingstoke & Deane. These were less of problem for
PAF, but examples of both the old and new house name being held on the file
were found.

Syntax/format errors — These were mainly spelling errors or slight
differences in format. Differences in building names accounted for 18% of the
non-matches between Land Registry Property Gazetteer and NLPG in
Aylesbury Vale.

3.4.5 Property Lifecycle

The examination of unmatched data clearly demonstrated the different
requirements of each stakeholder in relation to new developments. NLPG
required this at pre development stage, Land Registry at the registration
stage, PAF and VOA at the occupancy stage. It was difficult to confirm the
exact status of properties at the time of the data download.

This was evident in Aylesbury Vale, where a large number of officially
numbered unmatched properties in postal area HP19 were provided by
NLPG. When Royal Mail investigated these in early March, it was found that
55% had been added to PAF between July 2003 and March 2004 as
deliverable addresses, 32% were still under construction, with 13% added as
ready for occupancy as a result of a field check.

Land Registry also found difficulties in reconciling the plot numbers on its
address database to the final street numbers from external sources, which
has led to duplicate records being created.

3.4.6 Outputs from Research Topic 6 — Data Maintenance

The early findings from the maintenance trial have to a large extent confirmed
the results of the analysis of the unmatched data files for Aylesbury Vale &
Basingstoke & Deane. Issues surrounding new developments, commercial
properties, positional accuracy and OWPAs were all found during the trial
period.
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Access to the other stakeholders’ versions of the address made it an easier
process to resolve any non-matches, as this provided alternative versions of
the address or positional reference.

The trial also confirmed the different stages of the property life-cycle, with the
NLPG entry date being in most cases several months ahead of anyone else.
This was followed by Land Registry registering the property and the details
then being entered on PAF. The latter two events were usually closely linked.

3.4.7 Conclusions
The main conclusions from this work were as follows:

1. Common non-matches between datasets were due to differences in
locality and town/Post Town. Some incorrect postcodes were found in
Aylesbury Vale and Basingstoke & Deane.

2. A high proportion of non-matches occurred where organisation name was
used for the Primary Address Object Name

3. Different organisations have different requirements for new addresses, and
include new addresses at different stages in the address life cycle. Land
Registry had difficulties reconciling plot numbers with final house numbers.

4. Individual address errors were found in all datasets. These included minor
errors of format and syntax.

5. Duplicates occurred in most datasets. These were mainly due to building
name change.

6. Each organisation found that the use of local knowledge was valuable in
resolving data queries, this included Royal Mail (Delivery staff), OS (Field
Officers) and NLPG (Street naming/Numbering).

7. The findings in Aylesbury Vale are in general agreement with those found
earlier in Basingstoke & Deane.

8. The Project has usefully identified a number of data, process and timing
"discrepancies" between the Acacia Partners that will need to be resolved
in order to enable a sustainable degree of quality of match to be
maintained between them.

3.4.8 Recommendations
The recommendations from this work are as follows:

1. The data matching process needs to be refined, in order to eliminate
common causes of unmatched data across the stakeholders’ databases.
In their analysis work each stakeholder had identified addresses that they
feel should have been matched. It was felt that where databases coincided
a match rate of up to 95% was achievable using software, but higher
matches can jeopardise the quality of the match. Data evaluation and local
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knowledge would be required to resolve the remaining unmatched
addresses

2. Each organisation should look at improving their own data processing
systems to eliminate the repetitive errors found within the analysis.

3. Where data is received from another organisation, there is a need for the
Partners to gain an understanding of each other’s organisational and
operational addressing structures.

4. In any matching process, a clear understanding of the matching processes
used is required in order to understand what elements within the
addresses are matched/unmatched.

5. Acacia partner organisations need to understand that each organisation
will recognise an address at different stages of its lifecycle and will reflect
changes to that address in a different way (e.g. a property converted in to
flats could be held as one or several entities by the respective
stakeholders).

6. Careful consideration of resource requirements needs to be given in any
matching between organisations' datasets, as the resolution and analysis
of the unmatched data has proved costly both in terms of time and
resource.

3.5 Research Topic 5 - Impact of OS Land-LineMasterMap
dichotomy

3.5.1 Ordnance Survey Positional Accuracy Improvement Programme

Ordnance Survey has embarked upon a five year programme to improve the
accuracy of 1/2500 mapping due for completion in early 2006. This will affect
over 150,000 Km? of 1/2500 scale Land-Line and OS MasterMap Mapping
and the first improved tiles are already released.

The Positional Accuracy Improvement (PAI) programme aims to improve the
positional integrity of the base mapping in rural areas. This arises from
decisions made in 1938 to revise the 19™ century mapping and recast this on
the National Grid, rather than resurvey rural areas (as was the case with
urban 1:1.1250 and mountainous 1:10,000 mapping). As former rural areas
have been developed, particularly around the edge of towns, Ordnance
Survey has become increasingly aware of these mapping inaccuracies. In
some cases, there is not enough space on the map to accommodate the new
development. The problem has also been highlighted by the increased use of
accurate Global Positioning Satellite (GPS) surveying technology by both the
Ordnance Survey and developers’ surveyors. This often reveals significant
discrepancies between the map and true national grid positions of features.

The PAI programme is divided into two main parts:
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rural areas which will be upgraded mainly through aerial
photographic survey methods;

selected rural towns which will also involve an upgrade to the
1/1250 survey specification with a 0.4 metre rmse. This program is
due for completion in late 2004.

Several major awareness campaigns have and are being promoted, some in
conjunction with the Association for Geographic Information (AGI), supported
by briefing material and tools from software vendors. PAl is also an issue in
several other countries.

The purpose of this research topic is to assess the effect of Ordnance Survey
developments on Acacia. The full report is in reference 8.

3.5.2 Scope and Objectives
The terms of reference for this research topic were as follows:

1. identify and log potential issues for Acacia demonstrator arising out of
use of OS Land-Line® or OS MasterMap® digital map data in trial
candidate areas;

2. identify wider issues for future users including migration between these
formats;

3. consider future requirement for point co-ordinate reference in OS
MasterMap (in addition to TOID);

4. analyse current update regimes/update frequency and identify effects
on synchronicity of address and co-ordinate relationship;

5. assess effects of Ordnance Survey PAI programme on address/co-
ordinate synchronicity including issues arising from users retaining pre-
PAI mapping. Produce recommendations on effective regimes for
managing address data through migration phase and implementation of
PAI data. Provide details of any necessary versioning arrangements.

3.5.3 Conclusions

The main conclusions from this work were as follows:
1. The OS Land-Line/MasterMap Dichotomy and Positional Accuracy
Improvement (PAI) issue is primarily one of awareness amongst users.

2. Since geo-references are widely used within Acacia partners datasets, this
issue is of sufficient importance within the Acacia environment that it
should be flagged as an industry issue, and needs to be considered within
the data maintenance process. It is recommended that guidelines are
produced on this.

3.6 Research Topic 6 - Data maintenance

3.6.1 Introduction

The issue of data maintenance is particularly important in the situation where
several players are combining forces to improve consistency, currency,
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completeness etc, eliminate significant duplication and improve on the current
baseline in address management.

The Interim Reports for RT3 Cross (Referencing) and RT6 (Maintenance)
highlighted the issues arising from the different remits of each organisation
and how this affects the scope in terms of content, completeness,
consistency, currency etc of the data collected by each organisations, their
data flows and their priorities.

When considering the conclusions and recommendations and future work, it
should be borne in mind that the Aylesbury Vale pilot was of limited duration
(5-6 weeks), not all data was exposed and was therefore a small sample over
a short period of time. In addition, the pilot was based on one of the more
mature LLPGs in England and Wales and may not be representative overall.

3.6.2 Understanding address data and its connectivity

The Acacia Interim Report [ref 2] highlighted the levels of database change
each of the Acacia members were processing independently. There was little
guantifiable or documented evidence regarding this change.

The report highlighted the need to focus on better understanding the data and
data processes. More fundamentally, it needs to be determined which data
were of relevance to anyone else and if so how would that data contribute to a
better national address dataset.

3.6.3 The maintenance pilot

The pilot was restricted to Aylesbury Vale DC area and ran from 19" January
to 26th February 2004.

The data used for the trial was weekly live data extracted from the
organisations’ databases during the previous week. This meant that some
“new” and change information was already known to some participants,
because their databases were not synchronised at the start. Whilst not
desirable, this complication did not prevent valuable lessons and quantifiable
evidence being gathered.

As a pragmatic solution in the limited time available, it was agreed that a
simple change file would circulate on a weekly basis. All the change was
recorded in a log file using Microsoft Excel. Each organisation would add
changes to the file and annotate those entries that others had entered. The
pilot was supported by an agreed set of guidelines and working parameters.

The change file was directly updated by Royal Mail, HM Land Registry and
Ordnance Survey. Since the Valuation Office and Aylesbury Vale had a
transfer link to Intelligent Addressing, IA updated the log in their behalf. The
process was conducted on a “round-robin” basis each week. The aim was to
draw out the data issues of:

what change is occurring?
why is it occurring?
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when is it occurring?
how is it occurring?
which change is of real value?

and to identify ways of better relating and interfacing the steps undertaken by
each organisation. This work is reported in full in reference 9.

3.6.4 General findings
Overall it was found that:

this was a quiet time of the year in Aylesbury Vale with little new
development taking place - this was supported by reference to staff that
we each have on the ground (local authority, Royal Mail, Ordnance
Survey field staff);

there was enough change data traffic to illustrate several data issues,
although the lack of synchronicity in the original datasets limited an
extensive interpretation of the outcomes;

it would be unwise to make definitive statements at national level from
this sample, which should be considered only as “indicative”

there was sufficient material to help to better understand some specific
issues about the interaction of the datasets and help move towards a
common solution;

3.6.5 Summary metrics

575 entries were logged in the change file over the 5 weeks of the pilot.
345 “new addresses” were added - it was discovered that 56% of these

were known about by one or more other participants, so these should
also be classed as “change”;

there were a total of 165 recorded “Changes” [of either address,
location or classification] and for 131 of these [i.e. 80%] at least one
other participant would consider the change to be only an alternative
(e.g. a different geocode) or not of significance to them (e.g. internal
organisational change information);

there were 65 address “Deletions” - which came from either Royal Mail
or Land Registry;

there were 130 OPWAs of which 86 [or 66%] were land parcels;

very few of the land parcel descriptions collected during the pilot follow
a common syntax and the record structure also varied - there may be
scope to improve this through the Feature Catalogue and the internal
procedures;

51 of the entries were outside the AVDC boundary;
there is potential scope to reduce the Change traffic through
(&) better synchronisation beforehand

(b) a better data structure and agreed Rulebase.
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This is unlikely to reduce the traffic by the full 80% but significant
reductions should be possible, perhaps more in the order of 50-60%.

3.6.6 Better understanding a complex dataset

The findings of the trial justified the decision to focus on better understanding
fundamental issues about the data — and not to optimise the update process
at this stage. The work showed that all kinds of address related data is
changed in each organisation and that some of this information is valuable to
others. Equally participants found some changes to be of little or no benefit to
them.

However all change transmitted takes time to process and the need to
minimise this supports the need for better standardisation, a better framework,
models, procedures and documented best practice.

Even in a short trial such as this, a great deal was learnt by the participants
about:
areas of commonality with other members data;
changes that participants considered of lesser significance;
by participants about their own data, their systems and
idiosyncrasies within organisations.

Reassuringly, there was nothing significantly new found, yet it was beneficial
to discuss and develop ideas and concepts with colleagues in other
organisations and to learn that they had encountered many of the same or
similar issues in the past, thus offering a basis for informed resolution of
several data issues.

3.6.7 Datafindings
The main findings concerning the data were as follows:

The absence of unique or matched identifiers (to aid lookup) meant
that all records had to be manually text matched. This often led to two
or more iterations to find the correct address and took a lot of the time.
However, a simple cross-reference table was produced, but was not
available at the start of the trial. Where the cross-reference file was
used and identifiers deployed in the change file, this aided other users.

The respective datasets had not been matched, cleaned or
reconciled. Therefore minor discrepancies within stakeholder data-sets
(e.g. spelling or address format/structure) had a big impact on the
above matching of addresses. This would have a similar negative
impact on automatic matching and is an obstacle to a single or linked
data-set between participants. Resolution of discrepancies will
ultimately require determination on the ground if alternative processing
methods fail.

Not all available data was used and added to the change file. The
value of doing so was weighed up against the time required and it was
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considered to have little direct advantage to the process. Similar
decisions occurred in most of the organisations participating.

Little (if any) of the change recorded was real-time change related (i.e.
recorded at the exact time the change occurred). The entries usually
picked up on transactions within the organisations which had been
triggered in their system by an event of some kind. This reflected the
workflow of the organisation. This simply reflects the real world
transactions and business cycles of each organisation.

Some of the change was not seen as important by one or more of
the organisations. This included changes to geocodes, small text
changes and other minor changes. In some cases this also highlighted
an inability to adequately identify the source record without additional
information. With regular synchronisation and an agreed Rulebase it
may therefore be possible to reduce the change traffic by 50-60%.

Some of the update components were determined to be “tentative”
in nature e.g. an address out for consultation. It was discovered in the
pilot debrief that the local authority address entry is inserted when the
address goes out for consultation with several stakeholders e.g. Royal
Mail, emergency services. This takes 60 days, but there was not a
further exercise to update/confirm those addresses if there were
amendments arising from the consultation process. Across some
Acacia partners, at least, the preference would be to take action once
the component is resolved “as definitive”.

It was therefore generally agreed that all participants sought
“authentic and definitive” records in the update process. The
definitive component (i.e. name/number, postcode, georeference,
attributes etc) should be determined by the most appropriate body.

From experience, it was also considered that some of the information
had a short life span, for example some land parcel references would,
within a few months, be overtaken by several housing plots and
perhaps the residual land feature. This is less easy to manage since
the time between land purchase and subsequent sale can range from
months to years.

3.6.8 Address lifecycle

A simplified land/address lifecycle was developed in order to better
understand processes and related events at which points different participants
made changes to their data or recorded change intelligence. The lifecycle
chart is shown in Figure 1.
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Figure 1. Simplified address lifecycle.

3.6.9 Related issues

Any joint processing will be ineffective unless IPR issues are addressed for
data inputs and outputs and the relative value of those transactional
components passed in update to other participants and to third parties.

The introduction of any aspect of joint working will require some re-
engineering of (member) organisational business processes.

Since different organisations take responsibility for different aspects of
addressing, these national datasets have to be managed as a “distributed”
network of databases to make them manageable. In taking a holistic view
of address components, it is clear that one or more central data processing
units would be a preferable method of operation for the future to ensure
synchronisation of key components.

Most of the organisations in Acacia have a central facility for their own
datasets, taking inputs from several sources, internal and external,
assimilating it and distributing it. This method is therefore well proven. As a
dedicated process the Ordnance Survey proved the address hub approach
in the 1998-2000 NLIS pilot. LGIH/IA have developed a similar model
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since then to aggregate LLPGs and service Land Registry and VOA needs
for UPRNSs in support of other projects.

A centralised model (or at least a minimum number of directly interfacing
central servers) is clearly the preferred approach for all members of Acacia
but how the existing services will be configured to minimise business re-
engineering and maximise address improvements across the data
providers has not been investigated in this project.

3.6.9 Conclusions

Overall

Building and maintaining a common national address infrastructure is a
complex process, but feasible through a multi-lateral approach if:
a set of core address components are documented and agreed;
a shared rule base is defined, documented and adhered to.
the update process/sequence is clear and meets the needs of all
participants, and roles and responsibilities are agreed and adhered to.,

Technical

Minor discrepancies within stakeholder datasets have a big impact on
automatic matching and impede a single joined-up address
infrastructure between participants.

Resolving un-matched data can require a major effort (ground
inspection).

The absence of widespread use of similar or linked identifiers means
that data matching must be made on address strings in many cases. ,
This caused a very substantial work overhead and is a barrier to
automation.

The lack of standardisation in several areas across and within
participants’ databases made reconciliation for update very difficult
(identifiers not easily available, lack of structure, inconsistency in the
use of fields, inconsistent content, no status, alternative values which
were often considered to be of little value etc).

Similar change information is often received from several sources, and
it can be difficult to establish the "authentic" version.

Temporary names and numbers are often incorporated but not
necessarily confirmed or updated e.g. as a result of consultation.

Most Acacia members are only interested in the final (authentic)
version of the change, other information is often useful as intelligence.

Some transactions occur early in the address lifecycle and linking early
versions of addresses to their later reincarnations can be problematical.

It is difficult with current data structures to differentiate between
changes (in the real world), quality improvement (to the data) and
temporary changes (i.e. short-lived addresses).
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It is difficult with current data structures to keep track of name changes
(house, organisation etc). In particular, the use of organisation name
(e.g. ‘The Sports Shop’) for the Addressable Object creates problems.

It is believed that significant reductions in update traffic (in the order of
50-60%) can be made through better standardisation and arulebase.

The update process needs to be automated to be effective but requires
an approved and agreed structure, standards and a political will to
achieve this.

Business

The number of partners involved in a multi-lateral approach adds to
complexity of the data and its flows exponentially.

The business cycles of update participants are all different and affect
the flow, hence little real time change is currently available in real time.

The business processes of each organisation are critical — it is
unrealistic to expect any significant change to attain address
consistency across them all, were that change to jeopardise the
business functions.

3.6.10 Recommendations

The Acacia partners should agree on the scope of all “Objects to be
Addressed”. These will need to be uniquely identified. A satisfactory
method of linking must be agreed and established across the address
datasets to enable greater cross-connectivity. This needs to fully
support all participants engaged in updating, and users to enable
automated look-up via identifier for all transactions.

Further work should be carried out to develop a better broader
framework for addressing accommodating:
o0 core National Address components and
o0 extensibility to support further applications address datasets and
attribution.

The framework should incorporate and define a list of addressable
objects which should comprise address, location and classification.

The address lifecycle should be developed further to model
organisational intersect points with the lifecycle to better synchronise
those organisations providing updates to the core national address
components.

The main sections of the address rulebase should be developed
including best practice and guidelines sections, supported by metadata
essentials and quality criteria. When sufficient progress has been
made, the outputs could be fed into the BS7666 review at the
appropriate time.

A form of centralised update model should be adopted, whilst
recognising that many of the components will remain distributed.
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Further work is required to evolve effective centralised processes that
best fit the needs of all the source data providers participating.

4. Review of data matching

4.1 Objectives of the data matching trials
The objectives of the data reconciliation exercise were:

to review the address data matching carried out by local authorities as
part of their LLPG development process;
to repeat the matching process using the constituent datasets of
Intelligent Addressing — NLPG Data,
Royal Mail — Post Office Address File (PAF),
Ordnance Survey — Address-Point (OSAP),

Land Registry — Land Registry data,
Valuation Office — Council Tax (CT), Non-Domestic Rates

(0]

O O0o0oo

(NDRY);

to compare the results obtained with the LLPG, to make observations
and to look for anomalies in the data used and produced.

Two local authorities participated in the study: Basingstoke & Deane Borough
Council (B&DBC) and Aylesbury Vale District Council (AVDC).

As a result of this exercise, Northgate documented observations and
recommendations on matching levels, reasons for mismatches and potential
routes to achieve better matching levels. Un-matched datasets were made
available to the originator of the data-set for review and for input into
Research Topic 4, Quality Assurance of Source Datasets.

4.2 Summary of the findings for Basingstoke and Deane

4.2.1 Matching Statistics

The Northgate application made use of fuzzy matching techniques to link
addresses that would otherwise fail a like-for-like comparison match.

Table 1 lists the numbers of matches obtained against the NLPG target
dataset by the various source datasets. This shows how each of the datasets
relate to the NLPG in isolation. With a match rate of 89-93% there is a
relatively close correlation between the NLPG and the donor datasets.

Table 1 NLPG vs Donor Dataset Match Rates

NLPG | Match | Donor records not NLPG records not
hits Rate matched to NLPG | matched to Donor dataset
AP 60846 | 91% 5925 6270
PAF 60070 | 92% 5482 7046
LAND
REGISTRY | 60864 | 93% 4855 6252
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CT 55692 | 89% 7393 11424

NDR 1266 34% 2410 65850

4.2.2 BDBC LLPG production

The LLPG production process carried out at Basingstoke & Deane is detailed
in the Northgate report [Ref 10]. As at September 2003, the BDBC LLPG
contains 69,000 BLPUs. This has taken approximately 3 man-years worth of
resource to produce.

BDBC felt that there was insufficient guidance or rules for the criteria for
adding or deleting a property. Furthermore, BDBC themselves have not
documented the rules they have applied locally.

The LLPG production task was made considerably easier as a result of the
significant local knowledge within BDBC and the guidance of Winchester City
Council. After receipt of the initial NLPG cut, BDBC made little use of AP, due
to their lack of confidence in both content and coordinates. It was felt that ER
& PAF were their most accurate datasets, whilst digitising further coordinates
from OS Land-Line.

BDBC consider that their LLPG was 90% complete at June 2003.

4.3 Findings for Aylesbury Vale

4.3.1 NLPG extract statistics

The number of entries (BLPUs), and the numbers of Land and Property
Indicators (addresses) in the Aylesbury Vale LLPG are given in Table 2.

The NLPG data for AVDC contains many objects without postal addresses,
however there is no simple way to distinguish between the record usage types
from the base NLPG DTF data format. Examples of objects without postal
addresses include bus shelters, substations, playgrounds and some 2700
garages.

Table 2. NLPG extract statistics for Aylesbury Vale.

Total number of BLPUs in file 83629
Approved: status 1 82273
Candidate: status 5 1210
Provisional: status 6 0
Historical: status 8 145
Rejected: Status 9 1
Total number of LPIs in file 83891
Approved/Preferred — LPI Logical Status 1 82527
Approved Alternative — LPI Logical Status 2 903
Alternative — LPI Logical Status 3 2
Candidate — LPI Logical Status 5 266
Provisional — LPI Logical Status 6 0
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Historical — LPI Logical Status 8

192

Rejected — LPI Logical Status 9

0

4.3.2 Matching statistics

Table 3 outlines the numbers of matches obtained against the NLPG target

dataset by the various source datasets. This shows how each of the datasets
relate to the NLPG in isolation (there is no guarantee that the matched
records from the donor datasets are the same properties). However, with a
match rate of 86-97% this shows a relatively close correlation between the
NLPG and those donor datasets.

Table 3. NLPG matching rates for AVDC

Total Matches | Misses | Total number of records | % Match
OSAPR 67047 3543 70590 95%
PAF 62290 2545 64835 96%
LAND
REGISTRY 74841 3142 77983 96%
CT 63728 2134 65862 97%
NDR 3782 617 4399 86%

Tagging the matched NLPG records with the unique reference of the matched
donor dataset record enabled an examination of the post-matching database
to answer questions along the line of ‘How many NLPG records are found in 2

out of 4 datasets, or 3 out of 4’.

Table 4 shows the number of NLPG records that were not matched by the
various donor datasets. This figure will include all the objects without postal

addresses of local interest. The cumulative column shows the number of

records matched by either 3 or 4 donor dataset, 2, 3 or 4 donor datasets and

SO on.

Table 4. NLPG vs combined donor datasets matching statistics

Number of | Cumulative
records no of records | %

NLPG records matching 4 datasets 52,665 63%
NLPG records matching 3 datasets 8,241 60,906 10%
NLPG records matching 2 datasets 2,212 63,118 3%
NLPG records matching only 1 dataset 2,443 65, 561 3%
NLPG records matching 0 datasets 18,330 83,891 22%
Total 83,891
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4.3.3 AVDC LLPG production

As part of this exercise, Northgate reviewed the process undertaken by AVDC
to produce the current LLPG/NLPG for the district. In 1997, a project to
produce a Gazetteer Management System was started. A data matching
exercise was undertaken using address datasets from Council Tax (CT),
Ordnance Survey Address-Point (OSAP), Electoral Roll (ER), Planning,
Building Control and Non-Domestic Rates (NDR). This was completed in
1999, with the gazetteer containing about 50,000 records.

It was recognised that the NSG being used was incomplete. As a result
Buckinghamshire County Council worked with AVDC to produce a definitive
NSG. This was a manual activity, with Ordnance Survey’s OSCAR dataset
being used as a reference point. It is estimated that between 100 and 150
new streets were added, equivalent to an additional 10%. The County Council
are actively working with their other District Councils to improve the quality of
their respective NSGs.

Work then commenced to improve the quality of the AVDC LLPG. lItis
estimated that between 4 and 5 man-years of resource has been used to
reach the current position since 1999. It has been a wholly manual activity.
The current LLPG stands at approximately 83,000 BLPUs and this is viewed
as being over 95% complete from a postally addressable perspective by
AVDC.

In addition to the 83,000 BLPUs in the AVDC LLPG, an additional 3,000 are
marked as “local records”. These include some planning applications,
litterbins and garages. The criteria used to add and delete records to or from
the LLPG has not been documented. Similarly the criteria for classifying some
records only as “local records” of the LLPG have not been documented.

AVDC provided their first export to the central NLPG hub in November 2000,
and subsequent ones have been provided in early 2002 and in July 2003.
Intelligent Addressing returned less than 20 records as errors with this last
export.

4.3.4 General observations

A number of general observations can be made about the data:
location of properties on different roads - there were many problems
associated with properties allocated to the wrong road, typically corner
properties which may be allocated to either of the two roads bounding
the property;
there are a large number of objects without postal addresses within the
dataset;
Industrial Estates (and business parks) account for many mismatches
between NLPG and OSAP/PAF, owing to the latter’'s use of the street
field to hold the name of the industrial estate, whereas NLPG tends to
hold an industrial estate as a BLPU, neither of which would seem to be
the best practice;
LLPG custodians re-naming streets - There are many instances of
street names being different between two datasets.
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4.3.5 Observations on a single AVDC Postcode

Certain characteristics of the datasets can be illustrated through a comparison
of records from a single postcode. Some of the main findings, which are
given in the full Northgate report [Ref 10] were:

PAF appears to have a complete list of addressable properties;

grid references from OSAP show many duplicates, including buildings
that are clearly separate from each other;

CT contained some variations in address;

miss-matches in number of subdivisions of some multi-occupancy
properties;

possible postcode anomalies in the NLPG dataset;

NLPG has some “group” parent properties;

Grid references in the NLPG data show much more variation.

4.4 Conclusions from matching exercise

4.4.1 Data Quality

Common Address Structure

There is a wide range of address structures in use across the stakeholders.
Even within single datasets there is variety in the interpretation and
implementation of address structures.

Similar levels of data consistency exist across datasets

The matching levels achieved are broadly similar for AP, PAF, CT and Land
Registry for the local authorities examined. NDR was substantially more
difficult to match, largely due to the presence of multi-occupied properties and
the use of occupier names for identification.

Records in donor datasets but not in NLPG

A significant number of records have been found to be in some of the donor
datasets but not matched to the NLPG extract. For example in PAF, about
5000 records were not matched to the NLPG but were matched against the
secondary Address-Point dataset with a position that confirms them as being
within BDBC. This equates to approx 8% of the NLPG records. Similarly to
PAF, some 5000 records within the Land Registry dataset (approx 7%) were
matched to the Address-Point dataset with a position confirming them as
within BDBC, but were not found in the NLPG dataset.

Lack of clarity over Building Name/Street/Locality
There are many instances where there is a lack of clarity between what is the
Building Name or the Street Name or the Locality.

Spelling Issues
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Matching has been hampered by spelling discrepancies. Some of the more
common of these can be dealt with through use of fuzzy matching. Many will
be rejected and will need to be dealt with as manual updates.

Synonyms

There is frequently a lack of clarity over names of buildings, streets or
localities. One way to deal with this potential confusion is to create synonyms
that can be used by the matching routine as alternative hames.

NDR

It has been more difficult to get a precise match with NDR, as most of the
matching is on organisation names, which have more inherent variation in
them. Further examination of the role of NDR in the LLPG production process
needs to take place.

File Update Timing Issues

There are some examples where the various datasets are out of sync due to
differences in update timing. This often happens due to differences in
business process; Royal Mail will remove demolished (or other out of date
addresses) as soon as possible. Ordnance Survey will often not resurvey an
area undergoing demolition, but will wait until redevelopment has been
completed.

4.4.2 Importance of the NSG

Coverage of the NSG

Some 15-20% of the BDBC streets and up to 10% of AVDC streets were not
in the Hampshire NSG at the start of the LLPG production process and were
therefore not included in the production of the initial cut of the NLPG.

Completion & Co-ordination of NSG

The process for creating a definitive NSG between LAs and Counties and
other stakeholders is not clear. This could be improved through the use of
automated matching techniques and datasets such as OS’s OSCAR or
Integrated Transport Network.

Un-named Streets

The initial NLPG cut was created using the NSG as a base for initial coverage
of streets. Where tracks, paths, unadopted roads etc. were missing from the
NLPG, the associated properties were also missing. BDBC have since been
infilling these missing properties using Electoral Roll and other Local Authority
data sources.

4.4.3 LLPG production by Local Authorities

Local Knowledge & Cooperation between agencies

BDBC'’s LLPG production task was made considerably easier as a result of
the significant local knowledge within BDBC and the guidance of Winchester
City Council.
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Need for further guidance & rules

Both BDBC and AVDC perceive that further guidance or rules as to the criteria
for either adding or deleting a property would aid the process. There is a lack
of guidelines and standards across the various organisations involved.
Furthermore neither BDBC or AVDC themselves have not documented the
rules they have applied locally.

Requirement to have every property linked to a street

The NLPG follows the BS7666 standard, which requires every property to be
linked to a street. This raises issues which need further investigation, as it
causes problems in rural areas.

Use of Address Point

Both BDBC and AVDC made little use of Address-Point due to lack of
confidence in the coordinates. It was felt that ER & PAF were their best
reference datasets for the LLPG production process.

Current Position

BDBC feel that their LLPG is 90% complete and AVDC regard their LLPG as
being approximately 95% complete. They are under pressure to complete it so
that it can support a number of e-government initiatives currently underway
within the Local Authority.

4.5 Recommendations from matching exercise

45.1 Data Quality

1. BS7666 should be implemented with a common level of interpretation by all
stakeholders.

2. Guidelines should be produced to help facilitate a consistent understanding
and application of the BS7666 standard.

3. Current business processes within LAs should be reviewed and refined for
address data handling.

4. Matching rates of up to 95% are achievable using software (where the
same address exists in each dataset).

5. A maintenance routine should be developed and implemented that updates
LA NDR files from an address perspective.

6. CT data should be reconciled with Electoral Roll data.
4.5.2 Importance of the NSG

1. Before data matching occurs, every effort should be made to ensure a
comprehensive and accurate NSG.

2. The NSG should be completed, then agreed and integrated into the NLPG
before an LA embarks on the LLPG production process.
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3. The NSG update process needs to be clearly defined, with a tight
relationship between district and county authorities.

4. Automated matching techniques and other datasets should be utilised to
create a definitive NSG prior to the LLPG production process.

5. A process should be defined to allow Local Authorities to create their
definitive NSG in the most efficient manner.

45.3 LLPG production by Local Authorities

1. Local Knowledge & Cooperation between LAs and other bodies

LAs should use the local knowledge from their staff and work together with
neighbouring authorities to coordinate actions and agree standards.

2. Lack of guidance & rules

There should be central guidance as to the criteria for either adding or
deleting a property from the LLPG, and these should be reviewed and
implemented locally as appropriate. The NLPG Data Entry Conventions do
provide some guidance, but these need to be enhanced.

3. Initial matching of LA data to create the LLPG

An intelligent automated process should be used in the initial production of the
LLPG, allowing the LA to concentrate their resources on fixing the anomalies.

4. Use of alternative datasets

The Electoral Roll and other commercially available datasets should be used
to provide further information to the matching process.

5. Creation of New Properties

The business process for creation/update/deletion of properties across all the
datasets should be examined, reviewed and documented. Guidelines should
be published and available to all.

6. Utilise a GIS to provide a visual approach to data analysis

A GIS should be utilised to map NLPG properties, provide visual mechanism
of locating obvious holes or out of area properties.
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5.

Summary of pilot project findings

5.1 Local Authority Naming and Numbering

1.

In Aylesbury Vale, it was found that the naming and numbering function is
not adequately integrated with the street and land and property gazetteer
functions.

Separate lists of new (street and property) addresses are created for
consultation and for approved addresses. These are not always formally
communicated to all Acacia partners. Address changes are also not
formally notified.

5.2 Address lifecycle

1.

Addressing issues are common to all types of objects, and postal
addresses are just a subset of all addresses.

There are different approaches to addressing among the Acacia partners,
and a range of address structures in use. This creates complexity and
hinders interoperability between datasets.

The Acacia partners have different requirements, especially for timing of
address creation, with their interest in addresses intersecting at different
stages in the address lifecycle.

The Acacia partners’ datasets can only be completely synchronized where
business requirements and processes coincide.

Further work is required to develop a comprehensive address lifecycle
model covering all of the various address perspectives.

5.3 Address creation

1.

New addresses may be created by different organisations for the same
new object, resulting in inconsistent addresses. Individual responsibility
needs to be established for each aspect of an address. The local authority
is crucial in this process.

The National Street Gazetteer in its current form is inappropriate for
addressing purposes. The ‘New NSG’ process, used to provide street
names to NLPG, appears to offer a viable feed of street name information.

Some organisations other than Royal Mail assign postcodes, particularly to
OWPAs and planned properties. Maintenance of postcodes by other
organisations can be problematic.

A classification scheme is required for all addressable objects, to identify
the type of object is that is being addressed. A preliminary set has been
produced. This needs to be further developed.

There needs to be rules for descriptions of land parcels.
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5.4 Address data maintenance

1.

The same change information is often received from several sources and
requires verification by data owners in the appropriate sequence, in order
to establish the "authentic" version.

It is difficult to keep track of name changes (e.g. house name, organisation
name). In particular, the use of organisation name for addressable object
creates problems, as the name can move to a new object, e.g. a shop
moves to larger or smaller premises in the same street.

It is often difficult to differentiate between changes (in the real world) and
corrections (to the data).

Change information from multiple sources makes it difficult to have an
authentic version of the data

Having multiple organisations maintaining addresses and communicating
changes leads to an exponential growth in the effort required to cross-
match these. A central source of change information is needed. Address
information should come to a single point and be disseminated from there.

Too much minor change information is currently being transmitted (e.g.
coordinate change due to positional adjustment).

. Local authorities are among the first to become aware of new and changed

properties. Their local knowledge and statutory obligations are important in
resolving addressing anomalies.

Coordinates are of great benefit for checking addresses (especially of
OWPAS).

Resolving un-matched data requires a major effort. It requires local
knowledge and may require inspection on the ground.

10.A process of continuous improvement to data maintenance is required.

11. Simultaneous multi-way matching is not an effective maintenance

process.

12. Maintenance of a standard address dataset requires:

- definition and use of categories of addressable objects;
- adoption of core address components;

- aclear address lifecycle;

- arule base to manage other aspects;

- data management and quality management.

5.5 Address data quality

1.

Individual address errors were found in all datasets. These included minor
errors of format and syntax.

Some incorrect postcodes were found in the LLPG for Aylesbury Vale
(20%) and Basingstoke & Deane (2%).

Duplicates occurred in most datasets. These were mainly due to building
name change.
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4. There are minor discrepancies between Acacia partners datasets. These
have a big impact on automatic matching and impede linkage between
partners’ datasets.

5. A common cause of non-matching between datasets was due to
differences in locality and town/posttown.

6. Matching rates of up to 95% are achievable using software (where the
same address exists in each dataset).

7. There are difficulties reconciling plot numbers with final house numbers.

8. Relatively low match rates were achieved in automatic matching of multi-
occupancy properties, matching sub-units (e.g. ground floor flat — flat A)
and sub-unit to main unit.

9. The findings in Aylesbury Vale were in general agreement with those
found earlier in Basingstoke & Deane.

5.6 Objects without postal addresses

1. All Acacia partners except Royal Mail are interested in OWPAs.
2. Knowledge of the type of object is important in its addressing.

3. Written descriptions of OWPAs are highly variable, and guidelines for their
creation are required.

4. Use of organisation name for addressable object name causes problems
as they are subject to frequent change, and do not stay with the property if
the organisation moves.

5. Land parcel descriptions are highly varied, and guidelines are required for
their creation.

6. Coordinates are valuable for checking addresses of OWPASs.

7. Some organisations attach fictitious-postcodes to OWPAs. This can create
problems as they may not be maintained.

5.7 Otherissues

1. Creation of a single address infrastructure requires:
- selection of best quality source for each category of data;
- matching source data;
- resolution of the failures to match.

2. National address linking should be done once rather than by all partners. It
is not sensible to try to match all data with all.

3. OS LandlineMasterMap dichotomy and PAI issues are primarily issues of
awareness, and guidelines are required.

4. Individual organisations’ IPR, licensing and pricing issues were set aside
to enable the Acacia Pilot Project to be undertaken. Similar arrangements
need to be put in place for any national address infrastructure.
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6. Lessons learnt

6.1 General

The Acacia Pilot Project has been a major collaborative exercise between six
organisations. As such the method of working was quite different from projects
undertaken by most of the participants in the past. A number of lessons have
been learnt concerning such exercises, the key ones of which are identified
below.

6.2 Governance

For a project such as Acacia that is aimed at providing a solution to an issue
that cuts across a range of government activities, and involves several
different public bodies, there needs to be a suitably empowered senior
champion in government. This is necessary to ensure that the wider
government and public interest prevails over the needs of individual
organisations.

6.3 Project organisation

A multi-agency project of the scale and complexity of Acacia will have a high
prOJect management overhead and requires:
an empowered champion in government,
funded programme management,
a Project Office to coordinate the day-to-day activities and handle
internal and communications
dedicated staff resources including staff seconded from stakeholder
organisations,
clear and concise project scoping, planning and management,
appropriate managed public relations.

6.4 Project resources

Much of the work was carried out on a part-time basis by staff from Acacia
partners organisations, all of whom had other duties to perform. There was
much pressure on them to contribute to Acacia as well as to undertake their
day-to-day work. If rapid progress is to be made in such projects, it is
necessary to have dedicated staff available. More specific research and
consultancy skills would also have helped achieve results sooner. People
from the partner organisations are needed with the time available to complete
the work, and in addition independent consultants to lead the project teams.

6.6 Public relations

The Acacia project had a high industry profile, as the issues it was tackling
were well known within the user community. Thus public relations are very
important. It is essential in such a project to have regular communications to
the stakeholders and to the wider user community, and not just wait until
formal reports are delivered. A web site containing regular updates on
progress would have been helpful.
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6.7 Address data matching using contractors

Address data matching can be done in a variety of ways, and there are
several organisations offering commercial services to carry out automated
matching. Different results are likely to be obtained depending on the methods
used. The rules to be applied to match slightly different addresses need to be
agreed (e.g. allowing some missing fields and additional data). The objective
is not to produce as a many matches as possible, as erroneous matches are a
bigger problem than matches being missed.

6.8 Work outstanding

Several activities were planned (see Annex A), but not carried out during the
Acacia Pilot Project, mainly due to a lack of resources. These included the
following:

review of data access/dissemination;
demonstrations of the trial pilot results data, and focus groups to
assess market reaction to Acacia;

a post-implementation review of the Acacia Pilot Project.
These activities should be carried out as part of any follow-on activities.

6.9 Other work required

The Acacia Pilot Project has done a lot of useful work. However, before the
Acacia vision of joined-up consistent, maintained address and property
information can be implemented, the following must also be done:

assessment of the impact of address data from other Acacia partners
on each stakeholder organisation’s data processes;

testing of the catalogue of objects produced by RT1 against other
organisations’ datasets;

establishment of guidelines for address implementation for the
categories of addressable object identified;

enhancement of the guidelines for the process of creating local
gazetteers and also for the individual address life cycle;

independent quality control checks of the NLPG;

evaluation of alternative maintenance models for national
implementation;

continuing market research to test user and market reaction;

coordination with related projects such as DNA-Scotland and Pointer
(Northern Ireland);

continued communication on the findings of the pilot project;

resolution of commercial and IPR issues in order to make joint
datasets available to all potential users.
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7.1

7.3

Recommendations

Further work

A more comprehensive independent data quality audit should be
carried out on the NLPG.

. An evaluation of alternative maintenance models for a national address

infrastructure should be undertaken, including that of the NLPG.

. The roles and responsibilities of all the partners in address creation and

maintenance should be defined, including the role of NLPG.

. An appropriate national level organisational infrastructure should be

established to implement the Acacia vision.

. There should be further work to complete a cost/benefit study, and to

develop a business case for the implementation of the Acacia vision
(whatever the technical solution adopted).

. More comprehensive guidelines should be produced for corporate

implementation of BS 7666 in general and building LLPGs in particular.

. The further development of BS 7666 should be supported to make it

more widely applicable.

Local authorities

The Naming and Numbering function in local government should be
integrated with the street and land and property gazetteer functions.

Approved addresses and address changes should be formally notified
by the Local Authority.

Address data

The first stage of a joined-up national address infrastructure is the
linking of source datasets. Migration of datasets will be a longer-term
project.

Any solution adopted should be national and work with DNA Scotland
and Pointer (Northern Ireland) to achieve UK-wide applicability.
BS7666 should be used wherever possible.

The initial classification scheme produced for addressable objects
should be further developed.

The address lifecycle model should be further developed, including
detailed examination of other address data users, to clearly record the
stages that an addressable object goes through.
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6. A form of centralised update model should be adopted, whilst

recognising that many of the components will remain distributed.
Further work is required to evolve effective centralised processes that
best fit the needs of all the source data providers participating.

. Organisations should obtain new addresses from the definitive source

of addresses, where possible, rather than create their own.

8. Postcodes should only be assigned by Royal Mail.

9. Individual organisational responsibility should be assigned for each of

the core components of the address.

10.The commercial and IPR issues associated with addresses must be

resolved.

11.Address data linking should be done once rather than by all partners,

as it is not practical to try to match all with all.

7.4 Business processes

1.

2.

In order to take advantage of a joined-up address infrastructure, all
organisations involved in the address creation and maintenance
process will need to review and rationalise their internal business
processes to take advantage of collective activities wherever
practicable.

Acacia stakeholders and other address data users should review their
business processes to establish a continuous data improvement
process and to extend their data and quality management functions.
This may require changes to their internal business processes.
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Annex A Background to the Acacia Pilot Project

At a meeting of the Acacia Programme Executive on the 19" December 2002,
a decision was made ‘to pilot the Acacia proposals in practical terms in a
particular geographical area or areas. The pilots would build Acacia for the
areas concerned. This would illustrate the pains in building it, the synergies,
costs, legal issues, customer reactions and implications for the individual
businesses.” As well as the practical trials, more detailed research on specific
areas of interest would also be undertaken.

The high level objectives of the Pilot Project were agreed as:

0] to ensure shared programme ownership with Acacia partner
organisations working on a collaborative basis;

(i)  to create an initial definitive Master Address Source for the pilot
areas;

(i)  to explore and optimise the existing NLPG data cleansing process and
produce clear metrics on any improvements (this may not produce the
final solution, but will provide key steps on that journey);

(iv)  to understand the relationship and dependencies between the Master
Address Source and the National Street Gazetteer;

v) to undertake QA on source datasets to check quality statements;

(vi)  to explore options and optimise the maintenance regime with clear
roles and responsibilities (this may not produce the final solution, but
will provide key steps on that journey);

(vii)  to prepare a cohesive and collaborative Communication Strategy to
promote the Pilot;

(viii)  to determine the market reaction to the pilot, especially the perceived
value of data and the level of quality required;

(ix)  to assess the impact of Acacia data on the stakeholders organisations,
especially access and dissemination issues;

) to estimate the costs of a national roll-out of Acacia, collectively and for
each partner organisation.
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Definitions

address

means of referencing an object for the purposes of unique identification and
location

addressable object
real-world object that has a fixed location and may be identified and
referenced by means of one or more addresses

basic land and property unit
area of land, property or structure of fixed location having uniform occupation,
ownership or function

Definitive National Addressing - Scotland

A programme which aims to compile, maintain and deploy a sustainable
Scottish address database which is derived from Local Authorities, Regional
Assessors and other data sources as appropriate.

land and property gazetteer
index of basic land and property units for a defined area

national land and property gazetteer

aggregation of local land and property gazetteers to provide complete
coverage of Great Britain

postcode
set of characters identifying a group of postal delivery points, defined by the
Royal Mail to facilitate the sorting and delivery of mail

posttown
town having a Royal Mail postal sorting office

primary addressable object
addressable object that can be addressed without reference to another
addressable object

secondary addressable object

addressable object that is addressed by reference to a primary addressable
object

street
whole or part of a highway, road, lane, footpath, square, court, alley or
passage

unique property reference number
unique numeric identifier for a basic land and property unit
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Abbreviations

AGI
AVDC
B&DDC
BLPU
CT
DNA-S
DNF

HA

IDeA
IPR
ITN

LA
LGIH
LLPG
MOU
NDR
NLIS
NLPG
NSG
ONS
(O
OSAPR
OS ITN
OWPA
PAF
PAI
PEB
PTT
QA

RM
RoS
TOID
UPRN
USRN
VOA

Association for Geographic Information
Aylesbury Vale District Council
Basingstoke and Deane Borough Council
Basic Land and Property Unit

Council Tax

Definitive National Addressing - Scotland
Digital National Framework

Highway Authority

Intelligent Addressing

Improvement and Development Agency
Intellectual Property Rights

Integrated Transport Network layer of OS MasterMap
Local authority

Local Government Information House
Local Land and Property Gazetteer
Memorandum of Understanding
Non-domestic rates

National Land Information System
National Land and Property Gazetteer
National Street Gazetteer

Office for National Statistics

Ordnance Survey

Address-Point Reference

Ordnance Survey Integrated Transport Network
Object without postal address

Postcode Address File

Positional Accuracy Improvement
Project Executive Board

Project Technical Team

Quiality assurance

Royal Mail

Registers of Scotland

Topographic Identifier

Unique Property Reference Number
Unique Street Reference Number
Valuation Office Agency
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