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Abstract:

A variety of archaeological Field Evaluation techniques are used by Curatorial
Archaeologists in England to assess archaeological remains prior to implementing
strategies for their protection through Town and Country Planning or Scheduled

Monument Consent procedures. Yet the effectiveness of these techniques and

methodologies applied have not previously been quantitatively tested.

This innovative research uses Process Modelling to recognise the Decision-making

processes within current archaeological Field Evaluation practice. This allows an

application of Decision Analysis, a formal theoretical approach to Decision-making,

to be used to identify thirteen Decision-making Points (DMPs) and DMP 12b is
selected from these as the key point at which the success of Field Evaluation

techniques can be tested. Data from a statistically sound Case Study sample of 100

development-led archaeological interventions is recorded using new characterisation

and quantitative measurement methodologies.

This information is fed into the Process Model of Decision-making Point 12b to
provide a measured degree of confidence in the effectiveness of a range of techniques
and methodologies. Decision Matrices are produced which show that 1t is Logically
Unsound to rely on Field-walking or Geophysical Survey to identify the type and date
of archaeological features. Even Trial Trenching, the most effective technique, can

only produce good Performance Scores for the identification of feature types on less

than 32% of the Case Study sites. Statistical Analysis of Trenching methodologies

shows that an increase to at least a 10% sample size is required for acceptable

performance improvements. .

This research changes the way we look at archaeological Decision-making with the
identification of previously unrecognised Conditions of Incomplete Knowledge at
DMP 12b. Two original new concepts (Local Locational Factors and Past Landscape

Use Patterns) are introduced as tools to assist with these, and their utility for

improvements in performance using Predictive Modelling is also explored to provide
a body of archaeological research to stimulate the profession and its operators to

advance our knowledge of Decision-making into the 21* Century.
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Glossary of technical terms

Note: The first usage of these technical terms in the text is denoted by bold text.

Alternative Courses of Action: The different types of future action which a
Decision-maker must choose between to satisfy the objectives of a Decision. In this
application of Decision Analysis to Decision-making Point 12b, the Alternative

Courses of Action are defined as the alternative archaeological Field Evaluation
techniques.

Alternative States of Nature: The different situations in which the Alternative
Courses of Action must operate to satisfy the objectives of a Decision. In this
application of Decision Analysis to Decision-making Point 12b, the Alternative States
of Nature are defined as the alternative types of archaeological remains which may be
present on a site.

Amenity Value: The description of the concept of value relating to the existence and
use of an item.

Archaeological Appraisal: Stage 1 of the formalised Archaeological Assessment
Process.

Archaeological Assessment Process: The assessment of potential impact of
proposed development and land-use change on archaeological remains and the

provision of advice on required mitigation which is formalised into processes required
by Planning Policy Guidance Note 16.

Archaeological Brief: The written document which sets the parameters to guide
archacological fieldwork to be undertaken by Archacological Contractors to the
professional standards required by Archaeological Curators.

Archaeological Contractors: Professional archacological organisations or
individuals who undertake archaeological work under contract to Developers in

response to the requirements of the local government planning process.

Archaeological Consultants: Professional archaeological organisations or
individuals who are contracted to the developer to provide archaeological advice in a
consultancy capacity before and duning development proposals.

Archaeological Curators: Archacologists whose role is to advise the Local Planning
Authority on the sustainable management of the historic environment through the

Development Control process.
Archaeological Mitigation Strategy: The written scheme setting out the

archaeological requirements for Preservation in-situ or Preservation by record which
result from development impact on the archaeological resource on a particular site.
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Archaeological Sensitivity: The professional judgement of whether a potential
development site may contain surviving archaeological remains which may be
impacted upon by development proposals.

Capta: Term used to refer to the information recorded by archaeologists from the raw
data of the archaeological resource (Chippendale 2000).

Characterisation: The classification of data by grouping elements of the descriptions
of 1ts nature.

Client Reports: Reports of Archaeological fieldwork or research which are produéed
on behalf of the developer by archaeological contractors.

Conditions of Incomplete Knowledge: The concept of a state of having limited
Information available, but it is impossible to describe exact future Outcomes of a
Decision. The limited Information available is then used to assign Probability to
Outcomes.

Connecting Objects: Graphical elements used to represent sequential movement
from one Action to another in Business Process Modelling Notation used in the
Process Models in this research.

Controllable Variable: A type of Variable Element of the Decision Environment
which can be fully predicted and controlled by the Decision-maker,

Data Objects: Graphical elements used to represent sequential movement from one
Action to another in Business Process Modelling Notation used in the Process Models
in this research.

Decision: The act or process of coming to a resolution as a result of consideration
from a choice of alternative outcomes which will achieve a goal

Decision Analysis: An application of Decision Theory used to describe the
philosophy, theory, methodology and professional practice of Decision-makingin a
formal manner.

Decision Environment: The elements of the behaviour, psychology, context, climate,
Goals and Objectives of a Decision.

Decision Framework: a mathematical model designed to characterise the Decision-
making process as a sequence of component processes.

Decision-maker: The individual or organisation operating the cognitive processes of
Decision-making.

Decision-making: the cognitive processes leading to a course of action from a
number of choices.
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Decision-making Point: Each part of the Process Model at which a Decision must be
made. These are the places in the Process at which the Archaeological Curator must
operate professional judgement to make a selection from a number of Options.

Decision Objectives: The desired end points of the operation of a Decision.

Decision Options: All of the Alternative Courses of Action which can be applied to
all of the Alternative States of Nature in a Decision-making process.

Decision Outcomes: The consequences of the occurrence of each Decision Option.

Decision Situation: The three elements of Information, Values and Logic from within
the Decision Environment.

Decision Situation Elements: The most influential Elements of each Decision
Situation.

Decision Strategy: The logical operation of the information and values of a Decision
Situation to evaluate the OQutcomes of Alternative Courses of Action

Decision Type: A classification used to define differences in Decisions by clanfying
their nature and the Options available for each.

Desk-based Assessment: The collation and interpretation of documentary sources of
information about the archaeological and historic environment resource which is
usually the first Stage of an Archaeological Field Evaluation.

Development Control: The English Local Government Planning process which
guides modern land-use development through a system of planning applications and
planning permission.

Ecozone Factors: A type of Natural Affordances, the class of Local Locational
Factors, which relate to those landscape zones which provided a mixture of resources

types for food, water and materials.

Environment Impact Assessment: A formal process fulfilling the statutory
requirement for an assessment of the likely positive and negative biophysical, social,

and other relevant effects of development proposals prior to major decisions being
taken.

Expert Models: Information on the predicted presence of archaeological remains
produced from data in archaeological research frameworks and local knowledge of
past human behaviour in the current landscape.

Explained Capta: The explained information given about the characteristics of the
physical archacological remains which is provided by the archaeological recording of

that information in the archaeological records made during Excavation and Fieldwork.

X1i1




Extreme Expected Values: The minimum and maximum expected values of a
particular Value Scale which are used to provide further parameters for Decisions
taken under Conditions of Incomplete Knowledge.

Field Evaluation: The archaeological sampling of a potential development site
through the application of a number of Evaluation techniques designed to produce
enough information on the date, nature, location, extent, fragility and state of
preservation of any archaeological remains present. This action is carried out before
the Local Authonty Planning Committee determine whether planning permission is

given, so that the opportunity for an informed Decision can be taken.

Field-walking: An archaeological technique which systematically records the

location and type of archaeological material brought to the surface of arable fields by
ploughing. Used to locate buried archaeological remains by surface recording.

Flow Objects: Graphical elements used to represent actions taken by the Decision-
maker 1n Business Process Modelling Notation used in the Process Models in this
research.

Geological Factors: A type of Natural Affordances, the class of Local Locational
Factors, which relate to the geological conditions present on a site.

Geophysical Survey: A range of surface remote sensing scientific techniques used to
record below ground archaeological resources.

Historic Environment Records: Databases of known information about the historic
environment resource which are usually held by local authorities in England and

Wales.

Human Factors: A class of Local Locational Factors, which relate to known
contemporary or past human activities or structures on or in the immediate environs
of a site.

Human Past Settlement: A class of Past Landscape Use Patterns, a new concept for
the characternisation of archaeological remains developed by this research. This class
includes all Past Landscape Use Patterns associated with human settlement.

International-environment scale: The scale of the Decision Environment which
describes the influences of the international and world-wide arena of archaeological

Field Evaluation.

Local Locational Factors: A new theoretical concept devised in this research which
represents factors which might indicate that certain archaeological remains (States of
Nature) from certain periods are present at the location of a specific site.

Macro-environment scale: The scale of the Decision Environment at the local
operational level of Archaeological Decision-making, This is defined as the -
Environmental Elements of the Curatorial Decision-making process which affect the

individual decisions being taken in the case of each development site.
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Mega-environment scale: The scale of the Decision Environment which describes
the management and execution of archaeological procedures within the environment
of a framework of national historic environment legislation.

Message Channel: The medium that carries the message in Shannon’s
Communication Model (Shannon 1949).

Message Decoder: The object which converts the signals of a message into a form the
Message Receiver can understand in Shannon’s Communication Model (Shannon

1949).

Message Encoder: The object that connects the message to the physical signals that
are sent in Shannon’s Communication Model (Shannon 1949).

Message Noise: Anything which interferes with the transmission of the message in
Shannon’s Communication Model (Shannon 1949).

Message Receiver: The person, animal or object which receives the message in
Shannon’s Communication Model (Shannon 1949).

Message Source: The human, animal or inanimate object which originally creates the
message in Shannon’s Communication Model (Shannon 1949).

Micro-environment scale: The scale of the Decision Environment at the raw data
level of operation and represents the actual archaeological remains which are
encountered during the practical operation of the Field Evaluation process.

Mitigation: Archaeological action taken to protect or record archaeological remains
from the physical effects of a development proposal. Mitigation can include the
Preservation in-situ of important archaeological remains through redesign of
development proposals or Preservation by record through full archaeological
excavation.

Monetary Value: The description of the concept of value in financial terms relatmg
to the exchangeability of an item.

Natural Affordances: A class of Local Locational Factors which represent the
physical affordances provided by the surrounding natural environment of a site.

Natural or Managed Past Landscape Uses: A class of Past Landscape Use Patterns
which relate to natural, non human processes or to less intense human processes to

manage the landscape over large areas, e.g. forestry or agriculture.

Option Decision: The DAS classification of a class of Strategy Decision which gives

the opportunity for the Decision-maker to choose Options for which there are future
opportunities to make future Decisions following the input of information at a later

date. These Options have the potential of adding value to a Decision Situation as they
allow Actions to be made at a later date to make use of additional knowledge.
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Other Explanations: Other explanations of the archaeological information made
using Explained Capta as its source. This includes any archaeological research or
interpretation using information provided by Historic Environment Records.

Parameter Element: An Element of the Decision Situation or Decision Environment
with values that remain constant throughout the Decision process.

Past Landscape-use Patterns: A new theoretical concept devised in this research
which characterises archaeological Deposit, Feature and Structures into Past

Landscape Uses Patterns.

Portfolio Decision: The DAS classification of a class of Strategy Decision in which
the different Decisions are of a similar nature, yet the Decision-maker does not have
sufficient resources to fund all combinations of Actions required to satisfy the
Decision Objectives. |

Positivism: A philosophy that states that the only authentic knowledge 1s scientific
knowledge, and that such knowledge can only come from positive affirmation of
theories through strict scientific method. |

Post-Processual: A form of archacological theory related to the development of post-
modernism in England in the 1980’s and as a critique of the scientific method of

Processual archaeological theory. Post-Processual archaeologies include Cognitive,
Contextual and other perspectives which influence the objectivity of its practitioners.

Probability of Outcomes: The likelihood that certain Qutcomes of a Decision will
OCCL.

Predictive Model: Interpretations of the expected presence and absence of
components of the archaeological resource.

Premise: A claim or reason that a particular Proposition is true or false.

Primary Raw Capta: The information contained in the single unit of information the
individual artefact, ecofact or deposits recorded as “Context Matrix” in the
archaeological record made up of the mass physical constituents of the Context.

Probability: The likelihood or chance that something is the case or will happen.
Probability theory is used extensively in areas such as statistics, mathematics, science
and philosophy to draw conclusions about the likelihood of occurrence of potential
events.

Probability of Presence: The likelihood or chance that archaeological remains of a
certain type will be present on a potential development site.

Professional Judgement: The balanced weighing of evidence in advance of
providing a Decision.

Proposition: An element of logic which forms an assertion or statement which can be
affirmed or denied by its Premises.
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Process Model: Graphical representations which describe and explain the sequence
of changes to the attributes,operations and actions which lead to a particular outcome
of a specific system.

Prioritisation: A tool used to model Probability between Extreme Expected Values
so that the distribution of Variables can be analysed.

Prior Knowledge: Information about the surviving archaeological and historic
environment resource which is held in Historic Environment Record databases.

Raw Data: the information provided by the attributes of actual archaeological
remains.

Reasoning: The thinking processes by which choices are made and problems solved.

Risk/Risk Proper: The concept of a state of Uncertainty where some possible
Outcomes have an undesired effect or significant loss.

Scientific Value: The description of the concept of value measured in terms of the
archaecological information content of an item.

Secondary Raw Capta: The information provided by groupings of Single Unit
Information to provide more complex details of information than can be obtained

from the Primary Raw Capta.

Simple Decision: The DAS classification of a Type of Decision for which only one
Decision must be made between two Alternatives.

Soil Factors: A type of Natural Affordances, the class of Local Locational Factors,
which relate to the soils present on or nearby a site.

Strategic Planning: English national, regional and local land-use planning through
the production of strategies and policies.

Strategy Decision: The DAS classification of a Type of Decision for which there a
number of Decisions to be made at the same time. Each of the Decisions may have
any number of alterative options to choose between. The chosen options for each
Decision must then combined into a coherent choice of Actions to satisfy the Decision

Objectives.

Stratigraphic Units: The deposits and contexts which make up the constituent parts
of the archaeological resource.

Subject: An issue about which Propositions are constructed.

System: A set of interacting or interdependent entities, real or abstract, forming an
integrated whole and 1s a fundamental concept of Systems Thinking. heory, which

views the world as a complex system of interconnected parts

Systems Thinking: A philosophical framework which views the world as a complex
system of interconnected parts, or a System.
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Topographic Features: A class of Local Locational Factors which represent the
topographic elements of the physical environment of a site.

Trial Trenching: An archaeological sampling technique involving the hand or
machine excavation and recording of a series of trenches on a potential development
site.

Uncertainty: The concept of a lack of certainty, a state of having limited knowledge
where 1t 1s impossible to exactly describe future Decision Outcomes.

Uncontrollable Variable: A type of Variable Element of the Decision Environment
which cannot be predicted or controlled by the Decision-maker as it 1s generated by
unrestrained and unpredictable factors.

Value Scale: A method of grading measurements of a particular type of Value on the
same scale.

Variable Element: An Element of the Decision Situation or Decision Environment
with values which takes on different values in different circumstances of the

Decision-making process.

XViil



List of Legislation referred to in the text:

DoE, 1990. Planning Policy Guidance Note 16: archaeology and planning. London: HMSO

ETS 1992, 143. European Convention on the Protection of the Archaeological Heritage
(revised). Council of Europe.

ODPM, 2004. Planning Policy Statement 12: Local Development Frameworks. Office of
the Deputy Prime Minister, London: Her Majesty’s Stationery Office.

PCPA, 2004. Planning and Compulsory Purchase Act 2004. London: Her Majesty’s
Stationery Office.

SI 1987, 764. Town and Country Planning Use (Classes) Order. London: Her Majesty’s
Stationery Office.

S1 1999, 293. The Town and Country Planning (Environmental Impact Assessment)
(England and Wales) Regulations 1999. Statutory Instrument No 293. London.
Her Majesty’s Stationery Office.

TCP, 1990. The Town and Country Planning Act 1990. London: Her Majesty’s Stationery
Office.

X1X




Acknowledgements

This research is dedicated to John and Pat Waller for giving me the interest in
archaeology, the opportunity to work as an archaeologist and the support to complete
this part-time study. Dr Mike Hodder and Iain Ferris provided support and discussions
at the beginning of the research to target its focus and encourage me to investigate the
effectiveness of archaeological Field Evaluation in this manner. Dr Gill Hey also
provided informed and helpful discussion of issues relating to this research.

Jenny Yates and Matt Montgomery provided much needed assistance with databases,
statistical analysis, replacement of hardware, space and time to write up the research
and the means to relax after long hours of study. Support, advice, computing
assistance and general encouragement was provided continuously by my much valued
colleague at the Isle of Wight County Archaeology and Historic Environment Service,
Rebecca Loader. Discussion and much support were also provided by greatly
esteemed Isle of Wight colleagues Vicky and Frank Basford. Assistance with
searching the AIP database and collecting archaeological reports was also given by

~ Gareth Talbot, Bronwen Russell and Ehren Milner from Bournemouth University.
Louise Pearson helped me to negotiate the minefield of paperwork and
correspondence as a part-time student. Thanks must also be tendered to individual line
managers from the Isle of Wight Council who have supported this research, in
particular Richard Smout, through the financial contribution of a proportion of the

costs of the research.

il

Many Archaeological Curators and Historic Environment Record Officers in England
have assisted with the data collection and provision of advice about relevant issues
during the long years of this research. They are listed under the local authority on
whose behalf they provided assistance, although some may have moved to other
employment during the intervening period between the start and finish of this
research. My grateful thanks for their kind assistance, in alphabetical order of local

authorty, go to:

Martin Oake and Stephen Coleman from Bedfordshire County Council; David
Pearson and Teresa Hocking from the Berkshire Sites and Monuments Record, as
well as Sarah Orr from the west Berkshire Heritage Service; Dr Mike Hodder from

Birmingham City Council; Particular thanks go to Julia Wise and Sandy Kidd from
Buckingham County Council for discussions and data gathering; Peter Rose from
Cornwall County Council; Bette Hopkins from Cumbria County Council; Claire
Pinder from Dorset County Council; Pete Boland from Dudley Borough Council;
Dave Buckley and Sally Gale from Essex County Council; Richard Sermon from
Gloucester City Council; Especial thanks for guidance to Jan Wills of Gloucestershire
County Council and for assistance with data collection to her colleagues Charles Parry

and Dr. Naomi Payne; Robert Whytehead, David Divers, Steve Ellwood, Barry
Taylor, Dianne Walls and Kim Stablers from the Greater London Archaeological

Advisory Service; Stuart Cakebread, Bruce Howard, Nigel Pratt and David Hopkins
from Hampshire County Council; Stuart Bryant and Alison Tinniswood from

Hertfordshire County Council; Andrew Mayfield and Dr. John Williams from Kent

County Council; Mark Benet and Jim Bonnor from Lincolnshire County Council;

XX




Calli Rouse and Brian Giggins from Milton Keynes Council; Ed Dickinson from
North East Lincolnshire Council; Susan Freeby from Northamptonshire County
Council; Neil Campling from North Yorkshire Council; Brian Durham from Oxford
City Council; Rachel Broomfield, Peta Lousie Cook and Ben Robinson from

Plymouth City Council; Clare Gathercole from Shropshire County Council; Bob

Croft, Steven Membery and Chris Webster from Somerset County Council; Alan
Morton and Ingrid Peckham from Southampton City Council; Chris Welch and Chris

Wardle from Staffordshire County Council; Dr Colin Pendleton from Suffolk County
Council; Emily Brants, Tony Howe and Gary Jackson from Surrey County Council;
Emma Jones from Warwickshire County Council; Mark Taylor and John Mills from
West Sussex Council; Tracey Matthews from Winchester City Council; Lesley Freke
and Roy Canham from Wiltshire County Council.; Mike Shaw from Wolverhampton
City Council; Malcolm Atkin, Deborah Overton and others from Worcestershire
County Archaeology Service.

Finally, great acknowledgement must be given to the guidance and support of
Professor Tim Darvill throughout the course of this research.

XX1




Chapter 1 — Introduction
1.1 Background to the research

The publication of the Secretary of State’s guidance on archaeology and planning,
“Planning Policy Guidance Note 16: Archaeology and Planning”, referred to as
PPG16, formally established the archaeological resource as one material consideration
amongst the many other economic, social, financial, environmental, and planning

concerns within the English Town and Country Planning system (Champion 1996).

The English local government planning system consists of two separate processes.
The Strategic Planning operations are delivered thrdugh policies defining land-use

change through the newly emerging Local Development Frameworks which are

replacing the County Development Plans. The Development Control process
operates the determination of planning permission for the development of individual
sites. A body of archaeological processes and practice has Ideveloped in response to
the material consideration of archaeological concerns within both of these areas of

local government operation. The principles of the local government Development
Control process involve a staged approach of informed decision-making in which

evidence is gathered on the impact of a development proposal. PPG16 advocates a

similar staged approach to the archaeological process involving sequential stages of

appraisal, assessment, field-work and mitigation practices.

A fundamental concept within the operation of the Development Control processes of
the planning system is the need for Field Evaluation of potentially nationally
important archaeological remains before the determination of planning permission.
Pre-determination Field Evaluation is required to allow archaeologists to gather
enough data to formulate justifiable and sustainable judgements on the impact of
development and the importance of the archaeological remains thought to be present

on the site. These professional judgements result in local govemment archaeological

advice on suitable Mitigation requirements to the planning officers and elected

Development Control Committee Members who determine each planning application.
The purpose of Field Evaluation within this planning framework is defined in PPG16
as.
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Thus sort of evaluation is quite distinct from full archaeological
excavation. It is normally a rapid and inexpensive operation,
involving ground survey and small-scale trial trenching, but it should
be carried out by a professionally qualified archaeological
organisation or archaeologist...Evaluations of this kind help to define
the character and extent of the archaeological remains that exist in
the area of a proposed development, and thus indicate the weight
which ought to be attached to their preservation. They also provide
information useful for identifying potential options for minimising or
avoiding damage. On this basis, an informed and reasonable

planning decision can be taken.
(DoE 1990, 21)

These formalised processes require the identification of the presence of the surviving
archaeological resource at specific sites and the assignation of suitable levels of
archaeological importance with which any remains present can be wet ghéd against
other considerations within long established Development Control procedures. These
requirements resulted in the rapid adoption of existing traditional field testing
techniques and methodologies into archaeological Field Evaluation procedures.
Quickly established as professional standards by the Association of County
Archaeological Officers and English Heritage (ACAQO 1993), the current approach to

Field Evaluation has become accepted as routine by archacologists and planning

authorities during their operation in the 1990s (Tym & Pagoda 1995).

Curatorial Archaeologists operate the Decision-making processes within the PPG16
focussed arena of local government that culminate in the application of pre-
determination Field Evaluations. This branch of the profession are required to
facilitate the prediction of the nature, extent, date, location, fragility and importance
through the application of archaeological techniques and methodologies prior to the
determination of planning permission. The data informing the judgements of
archaeological remains present, their importance and subsequent Mitigation
requirements are provided by the Field Evaluation reports compiled by

Archaeological Contractors after the fieldwork interventions are completed.
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The operation of these PPG16 required archaeological practices has been carried out,
over the last 17 years, by a growing body of professional archaeological
organisations. The archaeological Decision-making processes within local
government practice are the responsibility of Archaeological Curators who are
usually employed by local authorities. The focus of this research will be the Decision-
making processes of Field Evaluation. These processes will be examined through an
analysis of decision theory and investigations into the results of PPG16-led Field

Evaluations carried out in England over the last two decades.

There were early indications within the profession that the level of confidence in the
results of the current operation of Field Evaluation is often neither high nor consistent.
Darlington’s paper from the professional seminar published by Chester City Council
acts as a professional call for the effectiveness of the range of Field Evaluation

techniques to be tested (Darlington 1993). The continuation of this distrust of the
effectiveness of Field Evaluation approaches is shown by Cuming’s paper at the
Institute of Field Archaeolo gists Conference. This suggests that our current
approaches must be used with caution as our practices may under-estimate the range

of archaeological features present (Cuming 2000). Both papers clearly state the great

importance of accurate known information about the archaeological resource to the

beginning of the Field Evaluation process.

Yet many examples of the inability of current Field Evaluation approaches to identify
the presence of important remains have occurred since this early professional request

for caution in our methods. The unexpected discovery of continuous Late Neolithic to
Roman settlement was made during an Archacological Watching Brief at Milton in
Cambrnidgeshire. Here a pre-determination Field Evaluation had produced no evidence
of archaeological remains and known information suggested that the area was wooded
and unoccupied during the prehistoric period. Yet the subsequent three year
community excavation of the site negotiated with the developer demonstrated the
failings of Field Evaluation as a predictive method. The Late Neolithic to Roman
settlement revealed by the subsequent excavation included industrial and extensive
religious and ntual structures within a contemporary farming landscape, none of

which were predicted by the Field Evaluation process (Connor 1997).




Chapter 1 - Introduction

The continuation of this pattern of Field Evaluation failure over the first ten years
(1990-2000) of its application is demonstrated by the unexpected recovery of a unique
Upper Palaeolithic site made at the end of a PPG16 required excavation of the
remains of a Medieval village at Glaston, Rutland. Again, only negotiations with the
developer after the Field Evaluation had failed to predict the presence of such remains
resulted 1n a three month long rescue excavation funded by the British and Natural
History Museums (Thomas & Jacobi 2001). This necessity for Curatorial
Archaeologists to negotiate further excavation of unexpected remains has been

experienced personally during my career as both Planning Archaeologist and County

Archaeologist employed at three different English Local Authorities since 1992.

This early professional criticism of the current Field Evaluation process focussed on

the untested nature of the techniques and its lack of archaeological research focus.

Matthews assesses Evaluation Trenching as a poor tool for archaeological
interpretation and decries the lack of investment in effective techniques. He suggests
that the profession has taken a retrograde step with the adoption of keyhole trenching
~ as a Field Evaluation technique (Matthews 1993).

The English Heritage analysis of the Archaeological Assessment Process includes a
pronouncement that Field Evaluation 1s effective in general qualitative terms, but

acknowledges that their qualitative comparison shows that it is not an accurate
predictive tool (Champion et al. 1995, 49). Recommendations from this twelve year
old study include the suggestions that more archaeological techniques need to be used

and that theoretical and statistical methods should be applied to the improvement of
our approaches. Even the statement that English Heritage will encourage the
development of new techniques and research into the theoretical and statistical basis

of Field Evaluations has actually resulted in little improvement in our approaches

(English Heritage 1995).

The publication of the supposed quantitative measures of Field Evaluation
effectiveness from the Hampshire and Berkshire case study as part of the 1995

assessment has somewhat muddied the waters of Decision-making amongst

Archaeological Curators and Contractors (Champion et al. 1995). The results became
accepted as part of the national published standard guide to our current approach. Yet
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the Hampshire and Berkshire study, whilst claiming to provide quantitative measures
of effectiveness by counting the comparative numbers of finds and features, used a
qualitative scale of the measure of success through an Archaeological Curator’s
interpretation of the results of Field Evaluations. Yet this pioneering study does
clearly identify the potential benefits of quantitative measurements to the Decision-

making process.

L

Field Evaluation, as a tool within the Development Control process, is an aggregation

of different techniques, methodologies, sampling strategies and archaeological theory.
Yet the adoption of current practice has developed with little critical assessment of the
effectiveness of these Field Evaluation approaches at identifying the actual

archaeological deposits and features on individual sites.

The lack of reliable quantitative measures of confidence in our application of
techniques is particularly problematic because of two of the assumptions of the

theoretical approach underlying the current operation of Field Evaluation.

The first assumption is that Curatorial Archaeologists have enough Prior Knowledge

about the local archaeological resource from Historic Environment Records
(HERS), formerly known as Sites and Monuments Records, held at County, Unitary
and some District Council and National Park levels, to be able to confidently predict
the presence and importance of buried non-visible remains of the historic
environment. Notwithstanding the lacunae of knowledge of some geographic areas
due to the absence of systematic archaeological recording and the difficulties of
predicting remains which are not visible above ground level, the importance of Prior
Knowledge of the variébility, density and characteristics of buried remains has been
recognised (e.g. Haselgrove 1978). But there has been very little research into the use

of guidance parameters for the predicted nature and date of the expected remains

(Champion et al. 1995).

The second assumption is that we can reliably predict the nature of the archaeological
resource present on a particular potential development site from the results of an

investigation into a sample of 1t.
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The complexity of the archacological resource is widely accepted within the
archaeological profession (Barker 1986; Renfrew & Bahn 2000). The extreme
diversity of combinations of deposits, features and structures which represent past
human activity is constantly being redefined by new discoveries. Several theoretical
applications of characterisation have already been utilised for definition of the
resource’s complexity at various levels of focus for its management. Carver’s
approach to the characterisation of urban deposits and features has been adopted by
some Archaeological Curators (Carver & Wills 1974, Carver 1980, Carver 1981, Ove
Arup 1991; Carver 1999). The operation of English Heritage’s national Monuments
Protection Programme has categorized and sampled at a single monument, urban
areas and landscape level (Darvill 1992; Cobham 1990). The methodologies for
Historic Landscape Characterisation which are currently being applied on a county by

county basis focus on the landscape element of the historic environment (Fairclough

1999, Herring 1998). Yet none of these current approaches are sensitive enough to
provide characterisation tools which can adequately represent the elemental
components of the physical remains of past human activity which make up the

archaeological resource on a specific development site levell.

The published literature recognises that external influential factors operate within the
Decision-making situation of Field Evaluation which lie out of the control of the

archaeological Decision-maker. Darlington highlights the site determinants and
physical restraints of development (Darlington 1993). The practical constraints
resulting from the nature of the developer-funded process are also highly influential.

The commercial and temporal limitations have now been recognised in the published
literature for over a decade (Carrington 1993). The external factors have a great
influence on the methodologies including technique selection and sample size during

the Decision-making process of selecting Field Evaluation approaches (Shennan
1985; Gaffney & Gater 1993).

Three immediate repercussions of the influences of these external constraints can be

seen to have restricted the development of improvements in Field Evaluation

approaches.
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The first consequence of external constraints is demonstrated in Figure 1. This shows
a pattern of gradual decrease of the combinations of archaeological techniques used in
Field Evaluation approaches over the last decade of the 20™ century. The figures are
taken from studies compiled from national data collected from the archives of PPG16
Client Reports held by local authorities as assessed by English Heritage (1995),
catalogued and indexed by Bournemouth University (Darvill & Russell 2002) and

brought together as a library of “Grey Literature” by the OASIS project (ADS 2007).

Figure 1 clearly shows an increased reliance on machine trenching at the expense of
other techniques. The recorded figures show that Trenching was carried out on 61%
(900 of the 1493 interventions) of pre-PPG16 Field Evaluation interventions recorded
in England between 1982 and 1991. Yet the same studies show an increase to 74%
(4784 of 6492 interventions) of those undertaken nationally between 1994 and 1999.

In addition it 1s recognised that this increased reliance on one technique is associated
with a reduction 1n operation of suites of many techniques (Champion et al. 1995;
Darvill et al. 1995; English Henitage 1995). This gradual decrease in options of Field
Evaluation techniques and their use in combination is perceived by Archaeological

Curators and Contractors as being influenced by financial and time constraints of the

planning process and as not reflecting the actual effectiveness of archaeological

practices (Hey & Lacey 2001, 2).

Another effect of the financial and other external considerations of the Development
Control processes during this decade has been the limitation in application of

alternative and new techniques to archaeological Field Evaluation interventions. The
utility of Resistive Tomography (e.g. Noel & Walker 1991; Noel & Xu 1991);
Seismic methods (Goulty et al. 1990); Radar (Stove & Addyman 1989), Soil
Micromorphological analysis (Dalwood 1992; Macphail et al. 2000) and many other
potential techniques have not yet been applied to English Field Evaluation procedures.
Analysis of the 12,784 Field Evaluation interventions recorded in England between

1990 and 1999 shows that only one of the above methods was utilised. Use of Ground

Probing Radar was restricted to only thirteen interventions and there are no examples
of the use of Resitive Tomograpy, Seismic methods or Soil Micromorphology. As

new techniques are not being used in Field Evaluations, their effectiveness for the

identification of archaeological remains can not be assessed sufficiently and can not
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be compared to those already in use to assist the Decision-maker choose the most

appropriate Field Evaluation approach

The final repercussion on the current Field Evaluation épproach has been the failure to
resolve the separation between development and application of archaeological theory

as highlighted by Orton (2000a). Some archaeological research has focussed on the

application of sampling theory to archaeological fieldwork. Binford’s argument that
archaeologists must aim to recover a representative range of the variable

archaeological resource using systematic sampling has stimulated a number of

publications which have proven influential for our current practices (Binford 1964).

Case studies of the British and American application of probabilistic sampling
highlight the issues which have guided the limited research into Field Evaluation
methodologies (Mueller 1975; Cherry et al. 1978). Champion’s influential simulation
of sampling strategies at Chalton has stimulated the adoption of the current “random
sampling” practices used by Archaeological Curators, although Champion argues for

a much larger sample size that is adopted in current practice (Champion 1978).

The extant professional research into sample size and the visibility of the sampled
population have focussed subsequent studies towards these issues. O’Neill’s

demonstration of the unpredictability of a 5% excavation of a Californian midden
concludes that larger samples are necessary for trenching interventions (O’Neill
1993). Yet the majority of current English archaeological Field Evaluations still

operate with a much smaller sample size. All of the eleven trenching interventions
recorded in Hey & Lacey’s study, eight years after the publication of O’Neill’s
proposition, investigated less than 5% of the total site. Hey & Lacey, however, do
include the proposition that a sample fraction of between 5% and 10% 1s the most
appropriate for Field Evaluation (Hey & Lacey 2001, 49). English Heritage’s earlier
research also suggested that sample size, trench layout, trench length and number of

trenches are important issues for development of trenching methodologies (Champion
et al. 199)5).

Research into the sample size 1ssue has also dominated the development of Test
Pitting methodologies (Ammerman ez al. 1978; Nance & Ball 1986; Kintigh 1988;
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Shott 1987). Yet as Orton points out, the early archaeological research into
probabilistic sampling applications and our current professional practices still utilise
developments of sampling theory from the first half of the 20™ Century (Orton 2000a
& 2000Db).

More recent development of theoretical approaches allow the design of a sample to be
modified in the light of prior and gained knowledge, whilst remaining statistically
rigorous. These approaches have introduced the potential for increasing the number of

tools available for Archaeological Curators, particularly some of the principles of
adaptive sampling (Orton 2000b & 2000c).

Despite these theoretical advances in some areas of Field Evaluation practice, little
research has been undertaken on the application of theory to actual Decision-making
processes 1n the operation of Field Evaluation within the planning system. The
archaeolo gical profession has focussed on applications of professional judgement
theory mirroring developments in medicine, law and the social sciences (Darvill
1995b; Startin 1993) operating under the assumption that the Decision-maker 1s

operating under conditions of uncertainty or risk. No attention has been paid to the

identification of underlying Decision-making processes or their improvement through
the application of theoretical approaches. Because of my experience of the operation
of Field Evaluation approaches in England over the last 16 years, I am interested in

the benefits for Archaeological Curators of the investigation of the conditions under

which our Decision-making operates' and the utility of potential theoretical

applications.

1.2 Aims and Objectives of the research

The necessity for further analysis and improvement of current pre-determination Field
Evaluation approaches has emerged from a personal recognition of the limitations of
their operation within my professional capacity as a Curatorial Archaeologist
employed by three separate English local authorities over the last 16 years. My

experience has provided examples of local and national discoveries of unexpected

archacological remains and demonstrated a lack of quantifiable effectiveness
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measures for individual Field Evaluation techniques. I have recognised the need for
more robust predictive methodologies and the realisation that the current approach
cannot evaluate potential development sites for which no Prior Knowledge is
available. The desire to identify tools to assist my own operation in these areas of

professional practice initiated the development of this research.

The p1votal role of pre-determination Field Evaluation in the preservation of
nationally important remains and the recording of regionally or locally important
deposits through developer-funding must be recognised. With developer-funded
archaeological work in England each year estimated to be £30 - £40 million at the turn
of the 20™ Century, research into its improvement can have a real impact on the
operation of professional archaeology in the 21 Century (Wainwright 2000; Darvill
& Hunt 1999).

In seeking to provide the profession with tools to measure the degree of certainty with
which Field Evaluation Decisions can be assessed and improved, this research aspires
to ensure that more statistically measured judgements can be made between properly

appraised consequences in order to manage the archaeological resource more

cffectively. The overall aim of this research is to investigate the effectiveness of Field
Evaluation through an assessment of its Decision-making processes. This

investigation aims to provide tools for Curatorial Archaeologists to better structure
their approaches and to make better use of the information resources available. In

order to achieve this aim, the following objectives can be identified:

e To use process modelling of current Archacological Assessment practice to

identify the Decision-making points at which imﬁrovements could be made;

e To use an application of Decision Analysis to identify the actual processes

performed by the Curatorial Archaeologist when selecting Field Evaluation

techniques for specific sites;

o To develop quantitative techniques to measure the effectiveness of current

Field Evaluation techniques;

10
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e To measure the effectiveness of archaeological techniques from a case study

sample of PPG16-required Field Evaluations carried out in England between
1990 and 2004;

e To identify potential tools and approaches which might provide the profession

with improvements at the selected Decision-making Points.

1.3 Measuring Field Evaluation 1990 to present

A small number of archaeological research projects have investigated the performance
of some elements of Field Evaluations over the last two decades 1n England, with

varying degrees of success. A suite of three volumes was published by English

Hentage, the Government’s advisers on the historic environment, in 1995 to

document the effectiveness of the introduction of PPG16 to the Development Control

process (English Heritage 1995; Darvill et al. 1995; Champion et al. 1995).

These documents provide a commentary on the insertion of the fundamental

principles of archaeological input into the infrastructure of the planning process, with

a review of the elements of the assessment procedures between 1982 and 1991.
Information is provided on the size, land use and types of development subject to the
1333 Field Evaluations which were carried out in England during the pertod.
However, the value of the study’s conclusions on the effectiveness of Field Evaluation

is greatly reduced by two factors.

The small number of six case study sites used to analyse sample trenching and test-
pitting strategies in the third volume of this series preclude statistical analysis of the
results or the correlation of patterns which could be applied to performance models to
assist Decision-making. My personal motivation to carry out quantitative analysis of a
larger, more representative sample was stimulated by the publication of the final

volume of this study and the digestion of its implications for my own Decision-

making as a Curatorial Archaeologist (Champion et al. 1995). The realisation that the
body of Client Reports known in professional circles as ““grey literature” held in

County HERSs could provide a dataset for such analysis was provided by the personal

11
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knowledge of the contents of such reports resulting from Field Evaluations for which I

had provided the methodological requirements.

The incorrect assumption that the proportions of totals of features and finds recorded
in both Field Evaluation and subsequent Excavation can be used to represent the

~diversity of archaeological remains also limits the use of the results of English

Hentage’s 1995 study. Whilst representing a simple model of concentrations of these
archacological elements as recorded by the interventions, the diversity, date, nature
and function of the remains are not identified. From the perspective of a Curatorial
Archaeologist requiring statistically valid propositions on which to select
methodologies, this publication proved both a disappointment and a stimulus to

personal research into more useful quantitative measurements (Champion et al. 1995).

Hey & Lacey (2001) provide the most recent study into the effectiveness of Field
Evaluation techniques and methodologies in the PPG16 arena in England. This
continues both the application of research tools to explore the performance of certain

elements and the comparison of the predictions at the Field Evaluation stage with the

actual remains recorded in the post-Evaluation interventions. A particularly valuable
section of this study focuses on computer simulations of alternative trenching

strategies, but again focuses on a statistically unsound small sample of twelve sites.

However, the comparative assessment of effectiveness is carried out using expert

qualitative judgement on the likelihood of the identification of the significance of the

remains present, rather than by using truly quantitative techniques. This does not
provide the Curatorial Archacological profession with a statistically valid
measurement of effectiveness nor does it allow the assessment of whether Field
Evaluation techniques are currently being used to their best capacity or where future
- improvements might be possible. The publication of the results of this study during
the second year of my part time research into this issue highlighted the continued

professional need for statistically valid analysis of quantitative measures and provided

further evidence that my research would be of use to Curatorial Archaeologists.

Despite the failings noted above, some of the raw information from the 2001 study

provides the archacological profession with interesting patterns of the success of

12
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different Field Evaluation techniques. The qualitative performance scores assigned to
the performance of Desk Based Assessment, Field-walking, Geophysical Survey
and Trial Trenching provide some guidance for Curatorial Decisions. Each
technique’s success at identifying remains from each period is recorded (Hey & Lacey
2001, 60-61). This information 1s presented as percenté.ge scores on bar charts

although the raw data was not included in the publication. A performance comparison

table can be compiled from a visual inspection of the data as presented, although
metal detecting has been excluded as it provides performance data for the Roman
period only. The table is shown in Figure 2 and uses the original authors’ judgement
of defining a good score as being over 66%, a moderate score being between 33% and

66% and a poor score being under 33%.

Figure 2 demonstrates Hey & Lacey’s conclusions that expectations for most
techniques are poor or moderate for most periods. The application of Trial Trenching
to Roman remains is the only technique to provide a good score of 72% 1n their
qualitative measurements. Trial Trenching also demonstrably outperforms all other
techniques for the identification of the Neolithic and Bronze Age (29%), Iron Age
(60%) and Medieval (61%) periods. Noticeably all of the techniques measured failed
to score even 20% for the Anglo-Saxon period. Geophysical Survey was able to
provide moderate results for the Iron Age (32%), Roman (42%) and Medieval (38%)
periods and Field-walking produced one moderate score for the Roman period (43%)

with poor scores for every other period recorded in the study.

These qualitative results are worked into two Propositions which conclude that none
of the non-intrusive techniques were even moderately successful at identifying the
range of archaeological remains which survived on a site and that only machine Tnal
Trenching was effective at predicting character. Such Propositions require testing by
quantitative methods to allow confidence to be placed in them and my research will

aim to investigate the validity of these conclusions by the development of a

quantitative measurement technique.

Two other Propositions offered by the Hey & Lacey study will be reviewed 1n this

research by the quantitative and statistical assessment of case study data through the
proposed application of Decision Analysis. These are:

13
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. That a 3-5% sample size 1s required for a moderately good assessment of
linears, substantial and clustered remains whilst scattered and ephemeral sites
need greater sample size;

. That the size of the gaps between trenches was the most important element in

trench design;

1.4 The land-use context of Field Evaluation Decision-making approaches

The context of the Development Control decision-making process is highly relevant to

the understanding of the potential tools for professional improvements to our own
practices. The English Development Control process is essentially a spatial land-use

based system which assesses both present and future land-use patterns against national
legislation and Government guidance. The fundamental spatial land-use context for
England and Wales is set out in the Town and Country Planning Act 1990 (as

amended) which requires each Local Planning Authority to keep under review the

principal purposes for which is land is used within their area of jurisdiction (TCP

1990, 2, 13). The classes of different land-uses recorded for the basis of this land and

development system are set out in the Town and Country Planning (Use Classes)
Order 1987 (SI 1987, 764).

The underlying context and principles of this national spatial land-use approach were

reiterated in the most recent planning legislation, the first published for over a decade
in England and Wales. The Planning and Compulsory Purchase Act 2004 also
introduces a new two tier plan system for local government development processes
(PCPA 2004). Planning Decisions are now managed by local authorities through the
application of Regional Spatial Strategies and the development of a suite of
documents which make up the Local Development Framework (ODPM 2004). The
needs and opportunities for Curatorial Archaeologists to pro-actively input historic
environment management requirements into both regional and local spatial strategies
have become apparent as the process has been unfolded over the last three years. The

Local Development Schemes and Development Plan Documents necessary for these

Local Development Frameworks require assessment of impact of spatial land-use

14
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change on the historic environment. Yet the formats by which archaeological data is
currently recorded and stored are based on deposit, feature, site or even landscape
levels which accurately represent the archacological resource. The Local Authority
Planning processes require the integration of spatial past land-use approaches to
inform sustainable historic environment management. Yet there has been little

research into the linking of archaeological features and structures into land-use

patterns which will integrate into these Local Government Development Plans.

The past decade of archaeological research has highlighted certain issues such as the
relationships between modern land-use and survival of remains (Darvill & Fulton
1998). The recognition has been made that urban archaeologists are trying to
reconstruct patterns of land-use within the economic and social framework of the past
(Ayers 1991).

The most appropriate recent research for the purpose of linking past with present land-
use patterns has been the application of characterisation approaches to describe the
historic environment resource championed by English Heritage (Grenville &

Fairclough 2005). This has included national programmes of Historic Landscape

Characterisation, Extensive and Intensive surveys of historic towns and cities,
characterisation of Farmstead settlements, 20" Century remains and Seascapes.
English Heritage have shown that charactenisation can be of great use in describing
the elements of the resource so that it can be used for management purposes in spatial
planning and strategic development design. They give examples of application in

Government “Growth Areas’ such as the M11 Cornidor, Milton Keynes Urban
Expansion Programme and the Thames Gateway (Went, 2005).

Bottom-up characterisation implicit in the Historic Landscape Characterisation
programmes (e.g. Herring 1998) attempts to identify past land-use patterns from
historical sources but concentrates on monuments or landscapes, remaining

insensitive to smaller scale deposits, features and artefacts (Darvill & Gerrard 1994).

The utility of characterisation of the smaller elements of the historic environment

resource within a land-use context deserves further investigation. The nature of

surviving archaeological remains is extremely complex and detailed research into this

lies outside the scope of my research. However, Section 8.2 will investigate the
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potential of characterisation as a management tool by developing a methodology to
classify the deposits, features and structures recorded from the case study sites within

a land use context.

1.5  Utilisation of applications of Decision Theory to improve Field Evaluation

approaches

Heaning Orton’s call for the development of Decision Theory to identify potential
outcomes of archaeological judgement models (2000a) at the Institute of Field
Archaeologists annual conference in Brighton provided the long overdue impetus for
personal investigations into potential mechanisms to address some of these

professional limitations.

A variety of factors have combined to ensure that archaeologists have often
misunderstood the nature of the decisions involved in the Field Evaluation process.

These include lack of research resources and the pace of developer-led interventions
precluding closer inspections of the Decisions. The lack of time and staff do not allow

Curatorial Archacologists to take advantage of the great advances in theoretical arcas

of our own and other disciplines. Previous research into archaecological Decision-

making practice have recognised the need for archaeological Decisions to be made in
a better way, but have focussed on the arena of professional judgement. Elementary
Decision Theory shows that Decisions can be made by using two separate processes,

either “mechanistically” in which the Decision-maker does not exercise their own
judgement or “judgementally” in which they do (Cooke & Slack 1991).
Archaeological Decisions are certainly made using professional judgement, but we
must be wary of confusing the qualitative elements of Decisions with the Decision
itself. A closer examination of the processes operated within the Decision-making of
archaeological Field Evaluation shows that we are mﬁking qualitative Decisions using

some quantifiable variables.

Comparisons have been made between some archaeological Decisions and

professional judgements made by the medical profession, which conclude that the

mode of cognition will necessarily be more intuitive than scientific analysis (Startin
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1993, Darvill 1995). To ensure that a sound archaeological decision is made, it is
important to distinguish between the Decision itself and the consequences. A good
Decision is defined as being a statistically sound choice between properly evaluated
consequences of a number of options. The consequences are determined by the extent
to which each decision option meets the decision objectives (Cooke & Slack 1991).

The utility of Decision Analysis to interrogate the form, environment and objectives

of archaeological Decisions has not previously been recognised.

This research will follow a long established tradition amongst the archacological
profession by utilising applications of theory which were initially developed for other
disciplines. Decision Analysis was developed during the later 20" century from its
origins in early 20" century problem solving (Dewey 1910; Simon 1960) and through
the application of Decision Theory to operational research and systems practice
approaches made in economic, statistical, psychological, political, social sciences,
philosophical and many other fields (Watson & Buede, 1987). The term Decision
Analysis was first used by Howard in the 1960s to describe the philosophy, theory,

methodology and professional practice used to address Decision-making in a formal
manner (Howard & Matheson 1977).

Late 20" century Decision Analysis approaches have been applied to management
(Cooke & Slack 1991), accountancy (ACCA 1991), and other general applications
(Watson & Buede 1987). The Decision Analysis approach uses a mathematical model
. designed to characterise the Decision-making process as a sequence of component

processes to create a Decision Framework. Relevant elements of Decision Theory
can then be used within this framework to assist the tasks of ensuring that a sound
Decision is made. A Decision is defined as the act or process of coming to a
resolution as a result of consideration from a choice of alternative outcomes which
will achieve z{ goal (Allen 1990, 300). The Decision-Maker will identify information
about each outcome, and use logic to judge them by employing the values which are

important to the goal.

Decision Analysis attempts to identify the relationships between the Actions of the

Decision-maker and the Objectives of the Decision by the construction of models.

These models act as logical and mathematical representations of the relationships
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within and between features of the specific Decision Situation and are used to

estimate the possible Outcomes of each Course of Action.

Before undertaking the analysis, it is important to clarify the significance of the

terminology which will be used in this study. Because of the highly technical nature
of the theoretical concepts used in this research, a glossary has been provided at the
beginning of Volume 1 of this research to explain all technical terms used. All
Technical Terms are taken from other applications of Decision Analysis and appear in

bold when first used 1n the text.

The general term Decision Environment 1s widely understood to include all of the
elements of the behaviour, psychology, context, climate, Goals and Objectives of a
Decision. Decision Analysis evaluates the quality of Outcomes using only the three

elements of Information, Values and Logic from within the Decision Environment.

These elements are defined as being the Decision Situation and the relationship of the

Decision Situation to the wider Decision Environment is shown in the model in

Figure 3. As this application of Decision Analysis concentrates upon only the three

elements named above, full description of wider Decision Environment is not

necessary.

This research aims to analyse a specific application of Decision Analysis by
identifying and investigating the three elements which comprise the Decision

Situation of the Field Evaluation. A Decision Framework will be created to identify

the key dimensions of the Decision-making process which will be explained and

discussed in detail in later chapters. Theoretical tools will also be used to address the

implicit assumptions within five areas of the Decision-making process:

o The Decision Strategy;
e The Alternative Courses of Action;

e The Alternative States of Nature;
¢ The Decision Outcomes:;

o The Prediction of Probability of Outcomes.
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The Decision Strategy is the logical operation of the information and values of a
Decision Situation to evaluate the Qutcomes of Alternative Courses of Action. It is
also necessary to 1dentify methods of ensuring a quantifiable way to measure or
estimate Outcomes and to assess or compare them within the Alternative States of
Nature (Lindley 1994). The Outcomes are compared using the Decision Strategy to
1dentify which Courses of Action best fulfil the Decision Objectives. The Decision
Strategy requires the use of probability tools to predict which different States of

Nature might occur.

A high degree of certainty is required for the identification of the dimensions of these
archaeological Decisions, however previous studies have shown that Curatorial
Archaeologists remain uncertain of the complexity of the archacological resource
(Champion 1995; Hey & Lacey 2001). The detailed modelling of Decision-making
processes of Field Evaluation could identify the nature of the inherent uncertainties
and the most appropriate theoretical tools for dealing with them, either from the
existing multi disciplinary approaches (e.g. Watson & Buede 1987; Cook & Slack
1991, 54-60; Gilligan 1983; Lindley 1994; Chermnoff & Moses 1988; Fischoff et al.

1981) or by the development of appropriate new theoretical concepts.

The fundamental role of information flows within the Archaeological Assessment

Process has been demonstrated by previous studies (English Heritage 1995; Hey &
Lacey 2001). It is helpful to identify the paths of information flow during this

Decision Analysis in order to be able to assess the effectiveness of its use and

potential. It is also necessary to identify methods of ensuring a quantifiable way to
measure or estimate Decision Outcomes and to assess or compare them (Lindley
1994). The 2001 study relied on qualitative comparison and the data gathered from
their case study sites cannot be used to establish the statistical validity of the results
because the sample was too small. The attempt to produce a quantifiable measurement

of the archaeological resource noted in Section 1.2.1 above will attempt to address

this 1ssue.

The measurements from a statistically valid sample of actual PPG 16-related pre-
determination Field Evaluations from development sites, which have later gone on to

be fully excavated, will be used within this study. Utilisation of theoretical tools might
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then allow the 1dentification of the significant positions to insert that information

within the process which could improve our Decision-making.

1.6 Structure of the research

Decision Analysis requires the Decision Framework to be defined. This sets out the
processes, assumptions and theoretical tools available for the analysis of the Decisions

in the Field Evaluation process. The Decision Framework created for this research is

shown 1n Figure 4 and provides the structure of this research.

The first stage in the Decision Framework is the identification of the Decision Type
of each Decision made in the pre-determination Field Evaluation processes. Chapter 2

provides models of the entire Archaeological Assessment process in order to allow the

identification of the different Decision-making Points, which are those places where

Decisions occur. The Decision-making Point at which the choice 1s made of the most

effective Field Evaluation techniques for specific potential development sites can then
be isolated. Chapter 3 then identifies the Decision Situation elements of Logic, Values

and Information and provides models of the types of appropriate approaches to

analyse them.

Stage 2 of the Decision Framework makes the selection of the Decision Strategy by
identifying the Decision Objectives and the conditions under which the Decision
Situation operates. This is done in Chapter 4 and includes the development of two
new methodologies as potential theoretical tools for the identification of Alternative
States of Nature and the Probability of Occurrence of Outcomes. The first
methodology is the development of a quantitative performance measurement scale for

Field Evaluation techniques and the second is a new theoretical concept of Local

Locational Factors, intended to be useful 1n the prediction of Outcome probability.

The collection of a statistically valid sample of data, with which to identify the
Outcomes of each Alternative Course of Action within each Alternative State of

Nature, is the third Stage of the Decision Framework. The research methodology and

commentary on methods used for this are outlined in Chapter 5. The identification of
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the Decision Options, that 1s the Alternative Courses of Action which can be applied

to the Alternative States of Nature, as Stage 4 of the Decision Framework is carried

out in Chapter 6.

Chapter 7 1dentifies the States of Nature from the case study sample sites which have
undergone Field Evaluation to act as a model of the archaeological resource for Stage
5 of the Decision Framework. Performance measurement of Field Evaluation
techniques 1s then carried out to allow the Outcomes of the Decision Options to be
predicted, as required by Stage 6. However, Stage 7 of the Decision Framework
requires the i1dentification of probability of occurrence of each Decision Outcome.
Chapter 8 carries this out using two new theoretical concepts of Past Landscape-use
Patterns and Local Locational Factors as tools to provide more certainty to this
operation. The assessment of each Course of Action is then carried out for the States
of Nature recorded from the case study sample, as Stages 8 and 9, and the choice of |
the most appropriate Courses of Action is made as Stage 10 of the Decision

Framework.

Chapter 9 uses statistical methods to suggest improvements in the performance
patterns of the Field Evaluation techniques which make up our Alternative Courses of
Action. A remodelling of the information flow processes within the Decision-making
Point under analysis is also suggested as a means for performance improvement in
Field Evaluation. Finally, Chapter 10 draws together the results of the research and

addresses some of the implications for the archaeological profession.

Ilustrations, Tables and Appendices have been combined together in Volume 2 to

allow ease of reference for the reader.
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Decision-making 1s central to the inputs made by Curatorial Archaeologists to the
Development Control System in England and Wales. Decision-making can be
heuristically broken down initially into three tasks. The initial selection of planning
applications which require pre-determination Field Evaluation is carried out using
Decisions made about the archaeological potential of each site. The second task
requires the selection of the most effective Field Evaluation techniques and

methodologies to provide data on the location, extent, nature, date, preservation and

importance of archaeological remains from a sample of the site. The third task

consists of a Decision on the requirement for further archaeological Mitigation work
to be made using the professional interpretation of the data recorded by the Field

Evaluation.

Analysis of each of the Decisions contained within all of these professional tasks is

beyond the scope of this research. Yet detailed focus of Decision Analysis onto one

Deciston-making Point within one of these tasks might allow the utility of the
application to be demonstrated. This forms the focus of the research reported here.

The first stage of Decision Analysis, in order to allow the identification and selection

of a meaningful Decision-making Point for detailed study, is to identify the Type of
Decisions being made within the Archaeological Assessment process. The Decision-

making Point which will be subject to Decision Analysis will then be selected.

2.1 Process Models for Archaeological Decision-making

The identification of Types, and consequently the nature, of the Decisions taken
within current Field Evaluation practice can be achieved by the application of Process
Modelling. The concept of Process Modelling has developed from Systems Thinking
and has been used for mathematic modelling (Rutherford 1994), the Natural Sciences
(Lin & Segel 1998), and the analysis of Business Systems (Fettke & Loos 2006).

Systems Thinking was applied to archaeological theory in England over 40 years ago,

when Clarke used models as visual tools to create symbolic models of past cultural
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systems (Clarke 1971). The Post-Processual criticisms of this Positivist philosophy
have been discussed elsewhere (Hodder 1999) and are acknowledged in this research.
Yet the utility of my representation of the Decision-making processes in model form
is free from any interpretative symbolism as the Model of Field Evaluation depicts
stages in the actual Curatorial practice only. This approach has already been used by

English Heritage to successfully demonstrate the stages of the Archaeological

Assessment Process (English Heritage 1995, 2)

The assertions of generalization, subjectivity, simplification and omission through the

use of models as conceptual representations for complex archaeological procedures

are recognised. It is necessary to simulate the actions and processes operating within
the Decision-making Framework of Field Evaluation procedures. This will allow the

logical paths of actions and processes to be mapped into a set of statements which can

assist the application of the Decision Analysis (Cook & Slack 1991).

Process Modelling, in particular, can help to define the sequence of operations and

Decision-making Points at which professional judgements are made. In addition,

because this type of modelling shows the resources required in each procedure, it can
recognise the flow of information. This is particularly important within the operation

of archaeological Field Evaluation within the local government Development Control

practice.

It is essential to break the sequence of operations down into separate Stages so that the
processes within each can be analysed. This application of Process-modelling will
expand each of the Stages identified in the English Heritage appraisal of
Archaeological Assessment practice. Operators and students of Curatonal
Archaeology are familiar with the English Heritage model which describes the
sequence of actions required by current English local government practice (1995, 2)
and a copy of this is shown in Figure 5. Although highly simplified, this model can be
used as a starting point for my application of Process-modelling. Expansion of the

English Heritage model can be used to disentangle actions and information flows

which are currently obscured by the complicated nature of the archacological

professional practice.
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The utility of Process-modelling in this application of Decision Analysis is important
as it provides Curatorial Archacologists with the opportunity to describe what actually
occurs during professional practice of Field Evaluation under the requirements of PPG
16. 1t also allows the explanation of the logical rationale behind the actions taken. The
Decisions taken in this current practice impact on other areas of professional practice

other than the requirement to manage the historic environment resource. This

Decision-making process results in practical and financial expenses for the Developer
who must fund further work undertaken by Archaeological Contractors and
Consultants. A two-fold increase has occurred in the number of PPG 16-led Field

Evaluations carried out in England each year between 1990 and 1999. This practical

archaeological work was carried out in this ten year period by 275 Archaeological
Contracting organisations, some of whose businesses depend upon the practices of the

Archaeological Assessment system (Darvill & Russell 2002, 32).

The range of organisations and operators of the Field Evaluation process illustrates a

need for the visual appearance and semantics of the Process Models designed for this

research to be comprehensible to the wider archaeological commumty. Consequently
a standardized notation has been used to develop the Models for this research.
Business Process Modelling Notation (BPMN) represents best practice within the
business modelling community. It is a standardized graphical notation for modelling
business processes in a workflow context and was developed by the Business Process

Management Initiative (White 2004). It was selected for use in this study to allow a

standardised representation which is still relevant to the business environment of Field
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