


Whole life costing

A new approach

Peter Caplehorn

Taylor & Francis Group

E Routledge

LONDON AND NEW YORK

F N

R, -‘{%




First published 2012
by Routledge

2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

Simultaneously published in the USA and Canada
by Routledge
711 Third Avenue, New York, NY 10017

Routledge is an imprint of the Taylor & Francis Group, an informa business
© 2012 Peter Caplehorn

The right of Peter Caplehorn to be identified as author of this work has been asserted by
him in accordance with sections 77 and 78 of the Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this book may be reprinted or reproduced or utilised in any
form or by any electronic, mechanical, or other means, now known or hereafter invented,
including photocopying and recording, or in any information storage or retrieval system,
without permission in writing from the publishers.

This publication presents material of a broad scope and applicability. Despite stringent
efforts by all concerned in the publishing process, some typographical or editorial errors
may occur, and readers are encouraged to bring these to our attention where they
represent errors of substance. The publisher and author disclaim any liability, in whole or in
part, arising from information contained in this publication. The reader is urged to consult
with an appropriate licensed professional prior to taking any action or making any
interpretation that is within the realm of a licensed professional practice.

Trademark notice: Product or corporate names may be trademarks or registered trademarks,
and are used only for identification and explanation without intent to infringe.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging in Publication Data
Caplehorn, Peter.

Whole life costing: a new approach / Peter Caplehorn.
p. cm.

Includes index.

I. Building — Costs. 2. Life-cycle costing. I. Title.
TH435.C355 2012

658.20068'| — dc23

2011041914

ISBN: 978-0-415-43422-5 (hbk)
ISBN: 978-0-415-43423-2 (pbk)
ISBN: 978-0-203-88896-4 (ebk)

Typeset in Garamond
by Taylor & Francis

A4
MIX
@ Paper from

Printed and bound in Great Britain by
weatico  FSC® C004839

TJ International Ltd, Padstow, Cornwall




Whole life costing

Whole life costing has been waiting to come of age for many years. A subject that was
previously of mainly academic interest is now becoming a key business tool in the
procurement and construction of significant projects.

With the advent of public—private partnerships (PPP), and in particular of the private
finance initiative (PFI), details of a project’s life need to be assessed and tied in to
funding and operational plans. Many projects run to millions of pounds and are of high
political or social importance, so the implications of the life of materials are crucial. A
fundamental requirement of these procurement routes has been that the whole enterprise
should be included within the bid, so that a company takes on not only the construction,
but also the running and maintenance, of any building.

Additionally, as sustainability has emerged and grown in importance, so has the
need for a whole life time-costing approach, driven partly by government insistence. At
the heart of sustainability is an understanding of what the specification means for the
future of the building and how it will affect the environment. Whole Life Costing
considers part of this and provides an understanding of how materials may perform and
what allowances are needed at the end of their life.

This book sets out the practical issues involved in the selection of materials, their
performance, and the issues that need to be taken into account. The emphasis, unlike
in other publications, is not to formularise or to package the issues but to leave the
reader with a clear understanding and a sensible, practical way of arriving at conclusions
in the future.

Peter Caplehorn is Technical Director at Scott Brownrigg. He is responsible for
technical standards across the company, currently on projects currently worth more than
£2 billion. He writes regularly for Building magazine and the RIBA Journal and lectures
regularly on construction matters.
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Chapter |

Introduction

I have been a qualified chartered architect for over 30 years, and in that time I have designed
and overseen the construction of countless projects. In the main, these have been commer-
cially based schemes, ranging from individual or complex apartment blocks, town-centre
schemes, offices and schools through to industrial complexes and airports.

Through that experience, I have been involved in detailed work to develop the best
solutions for the client and to ensure that the answers provided are regulation-compliant
and best value for money.

I have always been interested in the balance between good design and functional
excellence. The skills the designer needs to conceive the best solution are considerable —
however, in this increasingly complex world, we also need to be able to convince the
client and the construction team that the design is valid, practical, good value, and
therefore viable.

However, the result of this process often involves a compromise as a result of the
many debates and pressures that affect the construction industry today. These may
sometimes play out positively, but often negatively, and we all are the poorer for it.

I have always considered the technical and practical aspects of the profession to be
the most challenging. ‘Form follows function’ has been the mantra of many an architect,
and is as valid today as ever.

Throughout the whole of my career, I have been concerned over the use or misuse of
materials and the squandering of energy. In the early part of the twenty-first century,
we seem to have returned to the same issues that I started out with in the 1970s, when
Schumacher, Brenda and Robert Vale, Alex Pike and others were making the case for
more rational use of resources. We are now revisiting many of these principles under
the heading of sustainability and — possibly humanity’s single greatest challenge —
taming the use and proliferation of carbon (and related gases) and its effects on our
planet’s climate.

I hope, through this discussion of some of the aspects of whole life values, to develop
this debate into a more considered and applied approach that will deliver some tangible
and meaningful results.

The need for whole life costing

There has long been a need for greater understanding of materials and resources, and
how we use them. As with many issues in the construction industry, this question has
been hijacked by third parties, in this case the ‘whole life costing lobby’.



2 Introduction

In theory, this has produced a raft of information that is supposed to identify the life
of the cost of a building, and the cost of the life of that building.

In the real word, however, this is rarely relevant — the normal outcome is to
pare costs to the bone, or to justify poor material choices. By the time the results of
these decisions have surfaced, those who made them are long gone, possibly retired.
We therefore have the construction equivalent of the ‘emperor’s new clothes’.

This book attempts to clarify this central challenge and to offer some solutions to
this dilemma. This is a book rooted firmly in the real world, confronting the real
challenges that affect construction professionals on a daily basis. It is intended as a
management and project guide that will offer real benefits to projects in the future.
It offers:

e an explanation of the workings of the construction industry today

e an account of how circumstances have developed in combination with the practicalities
of construction

e some key principles to ensure that sensible analysis can be undertaken to arrive at a
real whole-value view of a project.

These factors all have a foundation in financial issues, but are all practical and
quantifiable.

So why is life-cycle costing so rooted in money? I suggest that this is largely because
the issues involved have been taken over by the financial part of the industry. The client’s
ear is always open to money matters, and whole life values in themselves are difficult to get
on the agenda. We are therefore left with an analysis that is largely removed from the
real, practical, everyday world, and will mainly be public relations (see Chapter x).
Central to the practicalities of this subject is the characteristic of ageing.

Why is whole life costing important?

Today, so much of what we construct is based on a short-term perspective, and the cost
plan is completely dominant. Most project models, especially in the commercial world,

Chronology of a project

Inception Approvals  Construction Use End of life
Time line
.
Design Procurement = Commence Maintenance Demolition
occupation cleaning refurbish
repair recycle

Figure 1.1 The project life cycle
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are formulated around the principle of units and the cost of those units. These are later
developed into elemental costs, and then into a cost plan.

For many designers, this is unhelpful and disjointed, the relationship of the cost plan and
the design being entirely out of step. It is easy to point the finger at the cost consultants
here — but the truth is that all members of the design team are usually to blame. Seeing the
whole picture, or caring about the requirements of other disciplines, is disappointingly
rare. The inevitable consequence is a design that is underdeveloped and a cost plan that
is based on too many assumptions — a model that is firmly rooted in short-term profit.

It is for these reasons that the financial detail will not coordinate with the design,
any fit between them being very much a matter of chance. This is, of course, both
short-sighted and regrettable. The focus is entirely on money. Using finance as the
driver to reach more rational conclusions, but not to derive a solution, as most seem to
do, is hardly rational. Confused and irrational, these methods just serve to compound
the problem.

This book aims to set out a more rational process, away from the financial issues, and
to focus on the practical, physical issues that actually establish the whole life cost of
buildings and their components. Logically, delivering a real whole life analysis must
surely benefit the project and the client, as well as the reputation of the team. In the
long term, this must be the only way forward.

Cost is important, of course, but it must be seen in context of the project as a whole,
not as a result of — nor the driver for — whole life costing. All forms of analysis to date
use a multitude of assumptions to establish a financial statement. This is then used to
establish the whole life potential of a particular course of action. How can this possibly
be of any real benefit, or in the least way accurate?

It is better to focus on real-world issues to establish the potential, and then to
identify whether this is a cost worth paying, and whether it is affordable or even
achievable. All too often, the paper principles may not even be achievable, and this
cannot be a sensible way to proceed. We need to take action now — if not, we will be
forced into reactive measures in future decades.

First, the logic of what is useful and what is not needs to be determined. There is
no point in devoting large amounts of resource to analysing a project for it to be so
entirely theoretical as to be meaningless. We should be asking at the start: what is the
point, where will this benefit the building, or the client, or the end users? Quality of
work and maintenance is crucial to all of this, and without a clear understanding of
what is required and what can be delivered, there is no point to the exercise. Ensuring
that these factors are controlled and undertaken in accordance with the project plan is
fundamental. But currently there are few drivers.

Predicting trends in future materials, fashions and commercial pressures is also a
complex area. Without some understanding of these, it is difficult to see how any
assessment will be of use.

By looking in detail at all the factors involved, a useful model can be produced that
allows a range of outcomes to be identified. This can then be used to determine the
specification and building operation procedures to deliver the anticipated outcome.

What are whole life cost and whole life value? What benefits do they have? It is
important to at least try to estimate the answers, even if flawed.

Any project requires resources. At the beginning, these include the design team and
construction processes. For any client requirement, there are a multitude of solutions



