
Macmillan Buildingand Surveying Series
Series Editor: Ivor H. Seeley

Emeritus Professor, Nottingham Trent University
Accountingand Finance for Buildingand Surveying AR. Jennings
Advanced Building Measurement, second edition Ivor H. Seeley
Advanced Valuation Diane Butler and David Richmond
Applied Valuation, second edition Diane Butler
Asset Valuation Michael Rayner
Building Economics, fourth edition Ivor H. Seeley
Building Maintenance, second edition Ivor H. Seeley
Building Maintenance Technology Lee How Son and George C.S. Yuen
Building ProcurementAlan E.Turner
Building Project Appraisal Keith Hutchinson
Building QuantitiesExplained, fourth edition Ivor H. Seeley
Building Surveys, Reports and Dilapidations Ivor H. Seeley
Building Technology, fifth edition Ivor H. Seeley
Civil Engineering ContractAdministration and Control, second edition Ivor H. Seeley
Civil Engineering Quantities, fifth edition Ivor H. Seeley
Civil Engineering Specification, second edition Ivor H. Seeley
Commercial Lease Renewals - A Practical GuidePhilip Freedman and Eric F. Shapiro
Computers and Quantity Surveyors AJ. Smith
Conflicts in Construction- Avoiding, managing, resolving Jeff Whitfield
Constructability in Building and Engineering Projects A Griffith and A.C. Sidwell
Construction Contract Claims Reg Thomas
Construction LawMichael F. James
ContractPlanning and Contract Procedures, thirdedition B. Cooke
ContractPlanning CaseStudies B. Cooke
Cost Estimation ofStructures in Commercial Buildings Surinder Singh
Design-Build Explained D.E.L.Janssens
Development Site Evaluation N.P. Taylor
Environment Management in Construction Alan Gr iffith
Environmental Science in Building, thirdedition R. McMullan
Estimating, Tendering and Bidding for Construction AJ. Smith
European Construction - Procedures and techniques B. Cooke and G. Walker
Facilities Management Alan Park
GreenerBuildings- Environmental impact ofpropertyStuart Johnson
HousingAssociations Helen Cope
Housing Management- Changing Practice Christine Davies (Editor)
Information and Technology Applications in Commercial Property Rosemary Feenan

and Tim Dixon (Editors)
Introduction to Building Services, second edition Christopher A Howard and Eric F.

Curd
Introduction to Valuation, thirdedition D. Richmond
Marketing and Property People Owen Bevan
Principles of Property Investment and Pricing, second edition W.O. Fraser
Project Managementand Control David Day

(continued)



Property Finance David Isaac
Property Valuation Techniques David Isaac and Terry Steley
Public Works Engineering Ivor H. Seeley
Resource Management for Construction M.R. Canter
Quality Assurance in Building Alan Griffith
Quantity Surveying Practice Ivor H. Seeley
Recreation Planning and Development Neil Ravenscroft
Resource and Cost Control in Building Mike Canter
Small Building Works Management Alan Griffith
Structural Detailing, second edition P. Newton
Sub-Contracting under the}CTStandard Forms ofBuilding Contract jennie Price
Urban Land Economics and Public Policy, fifth edition P.N. Balchin, j.L. Kieve and

G.H.Bull
Urban Regeneration R.just and D. Williams
Urban Renewal- Theory and Practice Chris Couch
1980 }CTStandard Form of Building Contract, second edition R.F. Fellows
Value Management in Construction B. Norton and W. McElligott

Series Standing Order
If you would like to receive future titles in this series as they are published, you can
make use of our standing order facility. To place a standing order please contact your
bookseller or, in case of difficulty, write to us at the address below with your name
and address and the name of the series. Pleasestate with which title you wish to
begin your standing order . (If you live outside the United Kingdom we may not have
the rights for your area, in which casewe will forward your order to the publisher
concemed.)

Customer ServicesDepartment, Macmillan Distribution Ltd
Houndmills, Basingstoke, Hampshire, RG21 2XS, England.



Estimating, Tendering and
Bidding for Construction

Theory and Practice

Adrian J. Smith
Department of Building and Construction

City University of Hong Kong

~
MACMILLAN



© A.J. Smith 1995

All rights reserved. No reproduction, copy or transmission of
this publication may be made without written permission.

No paragraph of this publication may be reproduced, copied or
transmitted savewith written permission or in accordance with
the provis ions of the Copyright, Designs and Patents Act 1988,
or under the terms of any licence permitting limited copying
issued by the Copyright Licensing Agency, 90 Tottenham Court Road,
London W1 P 9HE

Any person who does any unauthorised act in relation to this
publication may be liable to criminal prosecution and civil
claims for damages.

First published 1995 by
MACMILLAN PRESS LTD
Houndmills, Basingstoke, Hampshire RG21 2XS
and London
Companies and representatives
throughout the world

ISBN 978-1-349-13632-2                     ISBN 978-1-349-13630-8 (eBook)
DOI 10.1007/978-1-349-13630-8

A catalogue record for this book is available
from the British Library

10 9 8 7 6 5 4 3 2 1
04 03 02 01 00 99 98 97 96 95

Typeset by Ian Kingston Editorial Services, Nottingham



Contents

Preface xi

1 Estimating and Tendering - Some Contextual Factors 1
1.1 Introduction 1
1.2 The Construction Industry 1
1.3 The Construction Client 2
1.4 Economics of the Construction Market 5
1.5 Sources of Construction Work 8
1.6 The Theory of the Firm 10
1.7 References 12

2 The Estimating Process 14
2.1 The Place of Estimating in the Competitive Tendering Process 14
2.2 The Process of Estimating 16
2.3 The Place of the Estimator in the Contractor's Organisation 17
2.4 Skills and Training 18
2.5 Management of the Estimating and Tendering Process-

An Overview 19
2.6 Examination of the Tender Documents 20
2.7 Establishment of a Programme for Estimate and

Tender Preparation 21
2.8 Site Visit 22
2.9 Analysis of Prime Cost and Provisional Sums 23
2.10 References 23

3 Estimating Techniques Using Historical Cost Data 24
3.1 Introduction 24
3.2 Cost Per Functional Unit 25
3.3 Costs Per Unit of Floor Area 26
3.4 Updating of Costs from Previous Schemes to a Common Base 28

3.4.1 An Index of Building Cost 29
3.4.2 A Tender-based Price Index 30
3.4.3 Application of Indices in Cost Estimating 31

v



vi Contents

3.5 Effect of Building Geometry on Project Cost 32
3.5.1 Plan Shape 32
3.5.2 Effects of Scale (Size) 33
3.5.3 Storey Heights 34
3.5.4 Building Height 34

3.6 Improving the Accuracy of the Data 35
3.7 Elemental Cost Estimating 36
3.8 Contingency Allowances 38
3.9 Accuracy of Early Cost Forecasts 38
3.10 References 39

4 Unit Rate Estimating 40
4.1 Introduction 40
4.2 Net or Gross Pricing 40
4.3 Resource Costs 41

4.3.1 The Cost of labour 41
4.3.2 Estimating the Productivity of labour 43
4.3.3 The Cost of Materials 48
4.3.4 The Cost of Plant 49

4.4 Synthesis of Unit Rates 50
4.5 Accuracy of Unit Rates 56
4.6 References 57

5 Estimating and Planning 59
5.1 Introduction 59
5.2 The Relationship Between Time and Cost 59
5.3 The Purpose of the Pre-Tender Plan 62
5.4 Degree of Detail Required in the Pre-Tender Plan 63
5.5 Planning Techniques 65

5.5.1 Bar or Gantt Charts 65
5.5.2 Network Analysis 65
5.5.3 line of Balance 66

5.6 Who Prepares the Programme? 66
5.7 Method Statements 67
5.8 References 68

6 Operational Estimating 69
6.1 Introduction 69
6.2 Preparation of an Operational Estimate : Some Examples 70
6.3 Advantages and Disadvantages of Operational Estimating 72
6.4 Converting the Operational Estimate to Bill Rates 75
6.5 Method-Related Charges 78
6.6 References 80



Contents vii

7 Subcontractors 81
7.1 Introduction 81
7.2 Types of Subcontractor 82

7.2.1 Nominated Subcontractors 82
7.2.2 Named Subcontractors 83
7.2.3 Domestic Subcontractors 83

7.3 Advantages and Disadvantages to the Main Contractor 84
7.4 Subcontract Enquiries 86
7.5 Contractual Relationships 87

7.5.1 Nominated Subcontractors 87
7.5.2 Named Subcontractors 89
7.5.3 Domestic Subcontractors 89

7.6 Settling the Subcontract Price 90
7.7 Incorporation of Domestic Subcontractors' Prices into the

Main Project Estimate 94
7.8 Attendances 94
7.9 Conclusion 96
7.10 References 97

8 Pricing Preliminaries 98
8.1 What are Preliminaries? 98
8.2 Fixed and Time-Related Charges 99
8.3 General Project Details 103
8.4 Contractual Matters 104
8.5 Employer's Requirements 104
8.6 Contractor's General Cost Items 106
8.7 Works by Persons Other than the Main Contractor or

Subject to Instruction 114
8.8 References 115

9 Plan and Specification Projects 116
9.1 Introduction 116
9.2 Tender Documentation 117
9.3 Types of Specification 118
9.4 Risk 119
9.5 Builder's Quantities 121

9.5.1 Example 1: Garden Wall 122
9.5.2 Example 2: Foundation to Press Shop Extension 127

9.6 References 134

10 Overheads, Profit and Project Financing 135
10.1 Introduction 135
10.2 Indirect Costs 135



viii Contents

10.3 Overheads
10.4 Financial Planningand Baseline Profit
10.5 Project Finance
10.6 Cash Flow Forecasting
10.7 Sources of Project Finance

10.7.1 Internal Finance
10.7.2 Financial Institutions
10.7.3 Merchant Banks

10.8 Typesof Project Finance
10.8.1 Bridging Finance
10.8.2 Mortgages
10.8.3 Non-Recourse Loans

10.9 References

136
136
138
139
141
141
142
142
142
142
142
143
143

11 Adjudication and Bid Submission 144
11.1 Introduction 144
11.2 The Estimator's Report 146
11.3 Bid Submission and Presentation 147
11.4 Submission of the Priced Bill 148
11.5 Front End Loading 149
11.6 'Item Spotting' 150
11.7 Back End Loading 150
11.8 Maximising the Net PresentWorth of the Cash Flow 151
11.9 Conclusions 151
11.10 Summary 152
11.11 References 153

12 Riskand Uncertainty in Estimating and Tendering 154
12.1 Introduction 154
12.2 The Nature of the Construction Business 154
12.3 Risk and Uncertainty 156
12.4 RiskEvaluation 158
12.5 Aspects of Human Decision-Making 160
12.6 Risks and Uncertainties to be Considered in the

Estimating Process 162
12.6.1 Project Risk 162
12.6.2 Risks Posed by the Client and the

Professional Team 167
12.6.3 Risks and Uncertainties Inherent in the

Contractor's Tendering and Estimating Process 170
12.7 Conclusions 171
12.8 References 171



Contents ix

13 Bidding Strategies 173
13.1 Introduction 173
13.2 The Tendering Process 173
13.3 Acceptance or Rejection? 173
13.4 Setting the Bid Price 177
13.5 Factors Generally Consideredby Contractors when Bidding 178
13.6 Bidding Models 180
13.7 The Probability Approach 181
13.8 Econometric Models 186
13.9 Regression Models 187
13.10 Conclusions 188
13.11 References 189

14 The Competitive Tendering Process -A Client's View 191
14.1 Introduction 191
14.2 The Client's Objectives 191
14.3 Tendering Practice 192
14.4 Identification and Selection of Suitable Contractors 195
14.5 How Many Contractors? 195
14.6 Prequalification 196
14.7 Financial Models 197
14.8 Integrated Models 199
14.9 Models Using Advanced Mathematical Techniques 202
14.10 Current Developments 203
14.11 Choosing the Best Buy 203
14.12 Choosing the BestBuy when Multiple Criteriaare Involved 205
14.13 Feedback 209
14.14 Conclusion 209
14.15 References 209

15 Consortium and Joint Venture Bidding 212
15.1 Introduction 212
15.2 joint Ventures and Consortia 213
15.3 Advantages of a joint Venture or Consortium Arrangement 214
15.4 Requirements for a Successful joint Venture 218
15.5 Potential Problem Areas for joint Venture Agreements 220

15.5 .1 Management Issues 220
15.5.2 Commercial Issues 222

15.6 Project Financing 223
15.7 Conclusion 225
15.8 References 225



x Contents

16 Computers in Estimating
16.1 Introduction
16.2 Computers in Estimating
16.3 Why Use Computers for Estimating?
16.4 AvailableOptions

16.4.1 General PurposeSoftware
16.4.2 Purpose-Written Software
16.4.3 Off the Shelf Estimating Packages

16.5 Choosing the Right Package
16.6 Management of the System
16.7 Tendering
16.8 Expert Systems
16.9 Integrated Systems
16.10 References

Index

227
227
227
228
229
229
234
234
235
238
241
241
243
245

247



Preface

This book is about the twin processes of estimating and tendering for
construction work. Unlike many other texts on the same subject it is not
intended to be a compendium of estimators' labour constants, neither does
it set out to describe in minute detail the calculation of unit rates for every
construction trade. Although the mechanics of the estimating and tendering
process are considered, they are considered only in sufficient detail for the
general principles to be understood in the context of the process as a whole .
Instead, this book attempts to explore estimating and tendering as a holistic
process in the wider context of construction management and construction
economics .

The objectives of this book are therefore twofold: firstly to provide a text
covering rather wider aspects of estimating and tendering than has normally
been the case in the past, and secondly to review recent research in the light
of its application to UK estimating and tendering practice. In this respect I
have drawn upon research published in various parts of the world, including
the UK, America, Australia and Hong Kong.

The book is primarily aimed at those students who already have a basic
grounding in the mechanics of estimating. It covers awide range of subjects
and I am well aware that some areasaretreated more superficially than others.
This is partly deliberate and partly imposed by pressures of space, but I have
attempted to give extensive references wherever possible, in the hope that
these might stimulate and assist the research of those wishing to pursue
aspects of the subject to a greater depth. I hope the book might also be of
interest to practitioners in the field.

Hong Kong
December 1994
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Adrian Smith


