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Preface to 2nd edition

In the Preface to the first edition I expressed a hope that the book would elicit feedback. Thankfully I have
received some constructive comments from a number of practitioners and students. Generally they have
been generous in their comments about the book and have given positive responses to help improve its
contents. Some of the modifications in this edition therefore are the result of such feedback. The reactions
to the book and its sales confirm that such a text is needed.

Naturally, a primary aim of this edition is to make the necessary corrections in the first, especially in
light of feedback and changes in legislation. It also includes new and revised material of recent develop-
ments in construction that impinge on building adaptations. Chapters 8 and 9 have been renamed to
include the term ‘refurbishment’ rather than ‘modernization’, as the former is more widely used than the
latter nowadays to describe improvements to buildings.

Even in the space of a few years a number of developments have occurred that have implications for the
adaptation of buildings. Sustainability, of course, continues to gain increasing importance and this is
reflected in many advances within the construction industry. The need for maximizing the use of environ-
mentally friendly materials and processes, for example, is now well recognized. In particular the increasing
importance of energy efficiency to sustainable refurbishment is such that it justifies a new separate chapter.

The prominence given to new construction rather than adaptation or refurbishment in built environment
courses, though, continues unabated. For example, according to the www.prospects.ac.uk website
(accessed 7/7/05) there are over 20 M.Sc. courses in the UK in construction management and related sub-
jects such as construction real estate. These courses tend to focus almost exclusively on new build projects.
On the other hand, there are currently only two postgraduate programmes in Britain dealing specifically
with adaptation-related studies — viz, ‘M.Sc. in Building Rehabilitation” at the University of Greenwich and
‘M.Sc. in Built Resources Studies’ at Oxford Brooks University. Even then the overwhelming emphasis of
most of these courses is on the management rather than the technology of such work.

The continuing prominence given to new-build compared to adaptation schemes is of course easy to
comprehend. It is more glamorous and tends to be larger in scale and cost than a typical adaptation pro-
ject of the same building category. Major refurbishment schemes each exceeding £50 m to the Hilton Hotel
and Royal Albert Hall in London after the year 2000, however, were notable exceptions to this rule.

The importance of new construction, of course, should not be overlooked. After all, today’s ‘high tech’
is tomorrow’s ‘low tech’. The adaptability of modern buildings is just as important as that of older con-
struction. New buildings are more flexible and loose fit compared to their traditional counterparts. These
days it is important that the provision for future adaptation is taken into account in new build schemes.
This is addressed in the revised Chapter 1.

Moreover, nearly half of all construction output in the UK is related to maintenance and adaptation
work. There is therefore an increasing need for courses and textbooks dealing with this part of the indus-
try’s activity. This work aims to contribute to the growing need for information on this sector.



This page intentionally left blank



Preface to 1st edition

This book was written to fill a perceived gap in the market for a text that deals with the fundamentals of
building adaptation. It is not, in other words, just another tract on the rehabilitation and re-use of existing
property. There is currently no single volume available that is specifically designed to provide a general
introduction to the conversion, extension and refurbishment of property for students of building surveying
and other cognate undergraduate programmes in the built environment.

There are, of course, many previously published books dealing with specific aspects of building adap-
tation. For example, the texts by Eley and Worthington (1984) and Highfield (1987) give an excellent
grounding in the adaptive reuse of old industrial and commercial buildings. Moreover, the recently pub-
lished two-volume work by Latham (2000) and the single volume by Highfield (2000) present a useful
collection of case study examples illustrating different change of use and refurbishment projects respec-
tively. However, there is no comprehensive introduction to the subject that covers the main physical inter-
ventions, excluding maintenance, to a property.

Adaptation is here interpreted in its widest sense as covering all the works to a building beyond main-
tenance. It therefore includes alterations, extensions, improvements as well as conversions and renova-
tions. The glossary near the end of this book provides a list of definitions of these and other related terms
used to describe major works to existing buildings. It also includes a list of common maintenance terms.
This is followed by a Bibliography, which gives a list of the main textbooks and other useful sources of
information on adaptation and related activities.

The range of adaptation options is enormous — from partial to full change of use, minor or major refur-
bishment, or small- to large-scale extensions. Thus this work cannot possibly cover all contingencies or
situations. What it attempts to do, however, is give a comprehensive overview of adaptation. The texts
listed in the Bibliography cover many of the topics in more detail.

This work also presents material relating to adaptation works not readily available within one con-
struction textbook. For example, it includes jointing techniques for framed and unframed extensions. In
addition, modernization measures such as input ventilation to overcome condensation in dwellings and
over-roofing to improve the weather tightness of buildings are described in this volume. The aim of this
work in other words is to complement books on building construction.

Only a few case study examples are presented in this work. There are numerous textbooks on the mar-
ket, some of which are referred to above, that provide an excellent variety of actual change-of-use schemes.
Rather, the focus of this book is on the key technical, legal and financial principles of building adaptation.

The importance of adaptation can be seen in the extent to which it contributes to the British construc-
tion industry’s output. According to the BMI (1997b), maintenance and rehabilitation (one of several
terms used to describe adaptation) accounts for nearly half of its workload. Indeed, overall maintenance
and refurbishment accounts for 43 per cent of the total output of the European construction industry
(ERG, 1999).
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Despite the financial and functional significance of adaptation, the curriculum of most British under-
graduate and postgraduate degree programmes in built environment departments concentrates on new con-
struction. The coverage given to maintenance and adaptation, in other words, seems sparse in comparison.
Even when they are included there is a tendency to focus on the management issues of these subjects than
their technological aspects.

To a certain extent this overemphasis on new build is understandable. New construction is more prom-
inent and ultimately more attractive. Dealing with an existing building, on the other hand, is often per-
ceived as an unglamorous, onerous and unrewarding unless it is a prestigious historic property.

Another problem is that the prominence of building technology as a core subject of many construction
programmes in higher education is being slowly but inexorably eroded. In recent times there has regret-
tably been a tendency to reduce the extent of this subject in undergraduate courses. There are a number of
reasons for this state of affairs. As the importance of management subjects becomes increasingly recog-
nized in construction, there is a great temptation to make room for these new topics in such courses at
the expense of building technology. This inevitably tends to result in a dilution of the technical content of
construction-related courses.

Some argue, anyway, that technology is advancing so rapidly that building professionals cannot know
all its facets or keep up-to-date with every new development. Moreover, they may assert that there is no
need for them to know the fine detail of the technical aspects. In contrast, others take the view that build-
ing technology is basically a craft-based subject and as such can be easily learned by experience.

What is often overlooked is that the building technology of today will need to be adjusted, modified or
refined at some future date. This occurs through the process of adaptation. It is imperative that building
professionals dealing with this increasingly common form of intervention are familiar with most if not all
of the past as well as the latest construction techniques.

This book then takes a technological perspective of the adaptation of buildings. Still, it cannot ignore
the management-related aspects associated with this form of construction activity. After all, adaptation is
about managing change in the context of buildings. But construction professionals also need to have a
good grasp of the technical aspects of building to enable them to design and manage any adaptation
scheme in an effective manner.

Indeed, as greater recognition is given to environmental issues, especially global warming and pollu-
tion, the role of adaptation in helping this will become more important. Maximizing the re-use of old
buildings is a key criterion of sustainability. In the developed world there is an increasing need to adapt
obsolete or redundant buildings to continued or modified or new uses.

Building adaptation is taken from a British perspective in this book. However, other developed coun-
tries such as the USA are increasingly opting for adaptation rather than demolition and redevelopment.
The principles outlined herein, therefore, should be applicable elsewhere so long as the climatic, con-
structional, and legislative differences are taken into account.



Disclaimer

Every attempt has been made to check that any of the advice given in this book is correct and up-to-date.
However, neither the author nor the publishers shall be held liable for any loss, damage or other negative
consequence, no matter how arising, occasioned by the implementation of such advice. Moreover, despite
these efforts to ensure accuracy, they cannot accept responsibility for incorrect or incomplete information,
changes in standards, changes in product ingredients or availability, undiscovered hazards in materials and
components, or any adverse health or other effects.
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Introduction

Overview

This chapter outlines the principles of building adaptation. It describes the nature and scale of as well as the
reasons for the alteration, conversion, extension and refurbishment of properties. Adaptation is compared
with maintenance, the other main branch of building performance management. The advantages and dis-
advantages of adapting buildings are examined. In this chapter the issues of obsolescence, redundancy, and
vacant buildings are also addressed.

What is adaptation?

Definitions

‘Adaptation’ is derived from the Latin ad (to) and aptare (fit). In the context of this book it is taken to
include any work to a building over and above maintenance to change its capacity, function or perform-
ance (i.e. any intervention to adjust, reuse or upgrade a building to suit new conditions or requirements).
As regards existing buildings adaptation has traditionally come to have a narrower meaning that suggests
mainly some form of change of use. The term has also been commonly used to describe improvement
work such as adaptations to buildings for use by disabled or elderly people. In relation to this book,
though, and as suggested above, it has a much broader connotation.

There are many other different terms that are used to describe interventions to a building that go beyond
maintenance. Words such as ‘refurbishment’ or ‘rehabilitation’ and ‘renovation’ or ‘restoration’ are occa-
sionally taken as being synonymous with one another, even by some in the construction industry (see
Glossary). For example, Markus (1979) noted that ‘in the world of building the terms “rehabilitation”,
“conversion”, “remodelling”, “restoration”, “reinstatement” and so forth are unhappily confused’.

‘Refurbishment’, though, has gained widespread use in the UK as the most popular term to describe a
wide range of adaptation work. The article ‘Keeping up appearances’ in the Building magazine supple-
ment Building Homes, 25 November 1994, for instance, demonstrates this point. It described major alter-
ations and improvements to ‘a typical rundown Victorian terrace house in the throes of a conventional
refurbishment’. The excellent series of regular features entitled ‘Refurbishment’ in the Architects Journal
during the second half of the 1990s seems to reinforce this view. The articles in that series dealt with con-
versions, extensions and upgrades of significant buildings, as well as ‘refurbishment’ as defined in this
work.
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In one of the Energy Efficiency Office’s Best Practice Programme publications (GIR 32, 1995),
four types of ‘refurbishment’ were identified: major repair, acquisition and rehabilitation, conversion,
and re-improvement. Including extensions, these comprise most of the adaptation work featured in this
book.

Another contemporary example illustrates this broad use of the word ‘refurbishment’. The writer
recently encountered in the west side of Edinburgh a developer’s signboard on the front wall of a redun-
dant listed printing works that was being converted into flats. The sign read ‘Coming Soon ... A
Refurbishment of this Historic Warehouse to Provide 1, 2 and 3 Bed Apartments’.

Occasionally some ‘building adaptation’ terms are used together. Certain construction companies,
for example, advertise their services as ‘specializing in renovating and refurbishing old homes’.
Other contractors use the expression ‘extensions and renovations’ to indicate the range of works they
undertake.

However, there is a technical as well as a semantic difference between these and other related general
terms in building adaptation. ‘Refurbishment’ comes from the words ‘re’, to do again, and ‘furbish’, to pol-
ish or rub up. Thus to refurbish something is to give it a facelift or a refit to enhance its appearance and func-
tion. In the context of a building it primarily involves extensive maintenance and repairs as well as
improvements to bring it up to a modern standard. At a basic level refurbishment implies that the work
involved is mainly superficial or cosmetic. It usually refers to upgrading the aesthetic and functional per-
formance of the building. At the other extreme, though, refurbishment might include a lateral extension to
the main part of the property (see Chapter 5) as well as major improvements to its fabric and services (see
Chapter 9). The latter type of refurbishment is sometimes colloquially called ‘giving a building a revamp or
makeover’ or ‘revamping a building’.

Rehabilitation, on the other hand, because of its obvious relevance to the word ‘habitation’, is usually
restricted to housing schemes. Like refurbishment, rehabilitation may include an element of moderniza-
tion as well as some extension work. Still, unlike refurbishment it may comprise major structural alter-
ations to the existing building as well (see Chapter 7).

Words such as ‘recycling’, ‘remodelling’ or ‘renewal’ are also sometimes used to describe major adapta-
tions. ‘Remodelling’, for example, is commonly employed in the USA as an all-encompassing expression
for these works. Such terms, whilst descriptive in their own way, only serve to blur the distinctions between
the various interventions that can be done to existing buildings.

Moreover, in relation to building conservation, general terms such as refurbishment, rehabilitation, reno-
vation and restoration lack precise technical meaning (BS 7913, 1998). As suggested above, ‘restoration’,
is normally restricted to major adaptation work to dilapidated, derelict or ruinous residential or public
buildings. In the writer’s experience its use is very rare in the context of commercial properties. In add-
ition, technically ‘renovation’ can occur to residential as well as commercial buildings but usually infers
to less substantial works than ‘restoration’.

Despite the absence of any universally agreed definition, however, ‘building adaptation’ is used in this
book as an all-embracing term. In the author’s view it is the one that best describes the full range of works to
a property over and above maintenance.

Significance of building adaptation and maintenance

The importance of refurbishment/adaptation and maintenance in the UK can be gauged by its contribution
to the output of the construction industry. Table 1.1 shows that this sector accounts for almost half of the
UK industry’s output. This is because of the extent and age of its existing stocks of buildings, the vast
majority of which were built in the 20th century. Dilapidation, deficiencies in performance, sustainability
of buildings are just some of the drivers that have stimulated and maintained the growth in building refur-
bishment and maintenance.
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Table 1.1 Value of the building sector in the UK (Goodier and Gibb, 2004)

Sector Value (£bn) %
New build (excluding civil engineering) 53.3 54
Construction refurbishment and repair 45.0 46
Total UK construction 98.3 100
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Notes

Basic adaptation works including fabric repairs (see Chapter 2).
Strengthening and major improvement works to the structure
including inserting epoxy resin stitches in wall junctions

(see Chapter 7).

Medium adaptation and maintenance works including damp
proofing measures and timber treatment (see Chapter 8).
Substantial rebuilding of part or parts of the building

(see Chapters 7 and 11).

Figure 1.1 The range of interventions

Range of adaptation options

As suggested in the above section the scope of adaptation works is wide and depends on the extent and pur-
pose of the change proposed to the building. Figure 1.1 shows that they can range from basic preservation
works at one end of the spectrum to almost complete reconstruction at the other (see also Figures 1.8 and 3.2,
respectively for the three main branches of adaptation and for increasing intervention). In between these two
extremes, in approximate ascending order are interventions such as refurbishment, rehabilitation, remodel-
ling, renovation, retrofitting, and restoration. The Glossary at the end of the book gives brief definitions of

these and other related terms.

The differences between the various terms for adaptation options relate to both the extent and the nature
of the change and intervention they describe. Table 1.2 highlights the scale of adaptation options.
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Table 1.2 Scale of adaptation options and degree of change

Scale Degree of Type Example
change
Small Low-key Minor improvement New floor coverings, re-roofing,
of surfaces. painting/re-painting or rendering/
Upgrading of fittings. re-rendering external walls.
Minor extension. Replacement of doors, windows,
and kitchen/toilet fitments.
Porch, conservatory or small
rear/side extension, and loft
conversion. These may involve
some minor structural work,
such as forming new openings.
Medium Substantial Conversion scheme. Change of use from office to flats
Major upgrading of or vice versa.
surfaces and elements. Overcladding of walls and
Major retrofitting of services. recovering of roofs with
Enlargement of capacity. improved thermal qualities, and
Structural alterations. over-roofing flat roof, recladding
Major change of use of of walls.
an old building. New air-conditioning system,
addition of lift/s and service cores.
Major lateral or vertical extension.
Removal/insertion of walls and
floors.
Conversion and renovation works
to a derelict or wrecked property.
Large Drastic Extensive remodelling works. Restoration of a ruinous

Reconstruction of new building
behind existing main
external walls.

Extensive spatial and structural
alterations to enlarge/reduce
the building’s capacity or
change its use.

multi-storey building.
Facade retention scheme.
Major extension to as well as
internal and external modification
of existing building.

Levels of commercial adaptation

As seen in the above section the scope of adaptation works is wide and depends on the extent and purpose
of the change proposed to the building. More specifically Table 1.3 shows the various levels of refurbish-
ment for commercial premises, which are particularly influenced by market and lease considerations.

Timing and cost of typical adaptation projects

The duration and cost of an adaptation project depends, as with new-build work, on a variety of factors.
The size, quality, complexity and location of the work will all influence the time it takes to complete the
scheme as well as determine the level of expenditure required.
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Table 1.3 Typical levels of commercial refurbishment (Based on Martin and Gold, 1999)

Type

Cost £/m?
(2005
prices)

Approximate
time to
carry out
(months)

Approximate
payback
period
(vears)

Description

Minor/
Cosmetic

Services

Structural

Major

Complete

New build

180-410

200400

150-400

500-700

800-1500

800-1500

1-3

3-6

6-18

18-24

2-5

10-30

10-30

This will involve redecorating, improving
signage and lighting, replacing floor
coverings, exterior painting and repair,
minor changes to the fittings.

Complete replacement of heating,
ventilation and air-conditioning plant.
Associated pipework, ducting, terminal
units, controls and insulation may be
replaced or upgraded as necessary.
Typically takes place at 25-year intervals
(control systems more frequently).

Addition of new lift shaft, escalators or risers,
necessitating structural alterations.

This will involve major changes to the
services and interior fittings but without
any significant structural alterations.
May include addition of raised floor,
improvements to core areas and
entrance halls, new lighting, internal
shading. Typically takes place at 25-year
intervals and in conjunction with lease
renewal.

This will involve significant structural
alterations, such as enlargement of the
floor areas or partial demolition to
create an atrium or stripping of the
building back to the concrete (or steel)
frame. New cladding may be fitted
together with the installation of new
services and full fitting out. Timing of
a complete refurbishment is variable
but likely to take place in conjunction
with lease renewal.

Construction of a new building, excluding

demolition of an existing building and
loss of rent.

Another factor that influences when and how adaptation is undertaken is the phasing of the work. This
is addressed in a little more detail later in the chapter.

The lists in Tables 1.4—1.6, respectively give an approximate indication of the time-scale and costs
involved for typical range of small/medium/large-size adaptation schemes. They are based on typical pro-
jects but the lists are neither exhaustive nor precise and so should be used with care. (See also the list in
Table 11.4 comparing the procurement options of various sizes of adaptation work.)
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Table 1.4 Estimated time-scales and costs of typical small-scale adaptation schemes

Category of Type of adaptation scheme Approximate Typical cost range
building timescale (@ 2006 Prices)
Residential * New or replacement central heating 2-3 days £3000—£4000
system in two-bedroom flat.
* Typical domestic kitchen or 2-3 days £4000—£7000
bathroom refit.
¢ Window replacement programme 2-3 days £6000—£10000

to detached dwelling (say eight

windows and two doors).

New or replacement central heating 3-5 days £6000—£10000
system in semi-detached

two-storey house.

Domestic loft conversion 4-6 weeks £20000-£30000
(one dormer and one

bedroom + toilet).

Domestic loft conversion 6-8 weeks £30000-£40 000
(two dormers and two

bedroom + toilet).

* Lateral single-storey domestic 4-8 weeks £25000—£35000
extension with mono-pitched roof
(c. 30m?).
Non-residential * Minor shop refit and refurbishment. 1 week £40000+
¢ Small restaurant and bar 1-4 weeks £60000+
refurbishment.
* Painting of external walls of 2-4 weeks £60000+

an office block or other

multi-storey building.

Energy improvements to interior 2-4 months £100000+
of office block.

Adaptability criteria

Adaptability is obviously a key attribute of adaptation. It can be defined as the capacity of a build-
ing to absorb minor and major change (Grammenos and Russell, 1997). The five criteria of adaptabil-
ity are:

e Convertibility: Allowing for changes in use (economically, legally, technically).

e Dismantlability: Capable of being demolished safely, efficiently and speedily — in part or in
whole.

e Disaggregatability: Materials and components from any dismantled building should be as reusable or
reprocessable (i.e. recyclable) as possible.

e Expandability: Allowing for increases in volume or capacity (the latter can be achieved by inserting an
additional floor in a building, which does not increase its volume).

e Flexibility: Enabling minor if not major shifts in space planning — to reconfigure the layout and make it
more efficient.

Each of these five factors will be dealt with in the remaining chapters of this book.
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Table 1.5 Estimated time-scales and costs of typical medium-scale adaptation schemes

Category of Type of adaptation scheme Approximate Typical cost range
building timescale (@ 2006 Prices)
Residential * Basic restoration of a derelict single 2—-4 months £50000-£90 000
storey detached cottage.
¢ Conversion of large detached 2-3 months £50000-£100 000

house into four flats (or re-conversion
of four-flat house into one dwelling).

* Lateral two-storey domestic 3—4 months £50000-£70 000
extension with pitched roof (c. 60m?).

* Over-roofing scheme to school or 3—4 months £100000—£150000
office block.

* Renovation and major repair to 3—6 months £50000-£150 000

a two/three storey detached/
semi-detached Victorian villa.

* Adaptive reuse of redundant 3—6 months £200 000—£250 000
mill into flats (say 10 No.).

* Domestic single-storey basement 4—6 months £80000
extension (two rooms).

Non-residential * Over-roofing scheme to school 2-3 months £100000+

or office block.

¢ Extensive restaurant and bar 3—6 months £100000+
refurbishment.

* Adaptive reuse of redundant 4-7 months £100000+
office into hotel (c. 30 rooms).

* Lateral single-storey extension 4-7 months £200000+
to an office block (c. 100 m?).

* Two-storey basement extension. 6—9 months £200000+

* One/two-bay extension to 4-6 months £300000+

superstore facility.

General objectives of adaptation

Background

Over time, the requirements of a property user may alter and can only be satisfied by interventions that go
beyond maintenance (see section below on Performance Management). In other words, adaptation is
needed so that the user continues to make beneficial use of the property over the long term (i.e. 5+ years).
It can be done to achieve some or a combination of the following objectives:

Code compliance
Work to bring the property up to contemporary building standards, especially in terms of:

facilities for disabled access;
fire safety;

sound insulation;

structural stability;

thermal efficiency.



8

Introduction

Table 1.6 Estimated time-scales and costs of typical large-scale adaptation schemes

Category of Type of adaptation scheme Approximate Typical cost range
building timescale (@ 2006 Prices)
Residential * Major overcladding or recladding 3—6 months £1500000+
scheme to large block of flats.
¢ Extensive modernization works to a 4-6 months £2 000000+
housing estate (say 100 houses).
* Restoration of a derelict pre-18th 6-12 months £3000 000+

century tower house or large
multi-storey detached mansion.

Non-residential * Overcladding and other major 2-4 months £1 000000+

refurbishment of a large office block.

* Recladding and other major refurbishment 3-5 months £1500000+
of a multi-storey office block.

* Extensive refurbishment of 6 months+ £2 000000+
multi-storey public building.

¢ Extensive refurbishment of a 6 months+ £3 000000+
multi-storey retail/office complex.

* Major restoration of a multi-storey 12 months+ £10000000+
public building.

* Major refurbishment of a multi-storey 12 months+ £20000000+

hotel (e.g. London-Hilton in
Paddington) or large shopping centre.

Environmental enhancement

Installation of new or upgraded services to improve internal comfort conditions and energy efficiency.
Contribute to better sustainability (see Chapter 10).

Higher performance standards for the indoor climate.

Painting or repainting external facades of buildings to improve their appearance.

External environmental improvements, such as new hard and soft landscaping, as part of an urban regen-
eration scheme.

Spatial modifications

Adjusting the size of units (e.g. lowering the ceiling level).

Vertical or horizontal division of a large building into smaller units (e.g. to compartmentalize it to form
more, but smaller offices or rooms).

Making units self-contained (e.g. as part of a conversion of a single occupancy into a multiple-
occupancy property).

Combining spaces (e.g. to form a larger space).

Providing additional space (e.g. study).

Expanding existing space (e.g. to form larger dining room).

Providing common areas and circulation.

Increasing accommodation (e.g. additional bedroom).

Improving accommodation (e.g. additional bathroom or ensuite toilet).

Providing space for special or new activities (e.g. work/computer room).

Alterations for the elderly and disabled.

Reconfiguration of internal planning for convenience.

Changing the function of spaces (e.g. from lounge to kitchen or vice versa).



Building changeability 9

Structure and fabric upgrading

e Opvercladding or recladding and over-roofing (see Chapter 9) to improve weather resistance, as well as
aesthetic, acoustic and thermal performance of the building envelope.

General repairs and improvements to damp proofing and timber preservation.

Major remedial works to rectify flood and storm damage.

Inserting new columns and/or beams for strengthening or improved load-bearing capacity (see Chapter 7).
Repairing defective or substandard structural elements (e.g. underpinning foundations).

Building changeability

Problems and opportunities

Adaptation is about managing and controlling change in the context of the functional and physical attrib-
utes of existing buildings. It is based on the premise that buildings are not static in a use or condition sense
over their service life. Even within the same use classification, the level of activity or intensity of occupancy
is unlikely to remain constant over the building’s whole existence. For example, the use of a detached
dwelling occupied by a family of five will change even within one generation. As the children grow up and
move out either to find work or go to college, one or more parts of the dwelling tends to become under-used
or used for other activities.

Change, like death, is one of life’s few obvious certainties. The nature and rate of change since the last
quarter of the 20th century, however, has been unprecedented. All the indications are that this is likely to
continue if not accelerate for the foreseeable future.

Much of this change has of course been facilitated by technological factors. Developments in auto-
mated building techniques and prefabricated components, as well as the use of synthetic and composite
materials are among the most significant of these influences on the construction industry. All of these have
impacted on its supply side.

Innovations in information technology, too, are having an effect on the use of buildings, despite the
conservative nature of the construction industry. Modern microprocessors are much smaller than their
original versions. They therefore take up less space but may require more sophisticated cabling.

Global issues concerning energy conservation and reduction in pollution to combat climate change, and the
loss of finite resources have also played a part in both the demand for, and supply of, property. Sustainability
is the primary policy response of governments both in the West and other parts of the developed world to these
problems (see Chapter 10).

Economic growth and urbanization, though, are the key drivers of change in modern, developed coun-
tries. At the macro level all of these dynamic factors can trigger the need for urban renewal programmes.
Building adaptation forms a significant part of urban renewal schemes, particularly in historic areas and
housing estates. At the micro level these influences can prompt property owners to update and improve
their building assets.

Building adaptation, therefore, is essentially about responding to changes in demand for property. It is
for this reason that it is more prevalent in industrialized countries. As the stock of property ages and build-
ing use varies over time, adaptation has become more common. Any building that performs poorly in
terms of energy efficiency, comfort conditions or environmental impact is a potential candidate for adap-
tation (Energy Research Group, 1999).

In the developing world there is a greater incentive to redevelop rather than adapt buildings because of
the paucity or poor quality of the existing stock. Even in some developed countries, though, there has been
a tendency to demolish many existing buildings and redevelop the site where the value of the latter is greater
than the former. This more drastic response is not uncommon because such buildings are considered to have
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exceeded their economic life. The economic life of a building can only be best extended by adaptation
rather than just maintenance (see Figure 1.2).

Nevertheless, even in countries such as the USA where redevelopment (i.e. demolition and rebuild)
was, and to a certain extent still is, a common option, pressures from historic preservation bodies (the
American equivalent of British conservation groups) have resulted in some old or landmark buildings
being retained (Brand, 1994). For example, the General Services Administration, one of the USA’s
Federal Agencies, operates a Historic Building Preservation Program to manage the country’s historic fed-
eral buildings.

Building change occurs through a variety of influences that can be categorized as either external or
internal factors. In other words, these influences may respectively be considered as a result of exogenous
and endogenous changes.

Exogenous changes primarily result from external factors such as the general economic climate or mar-
ket influences. These often trigger or compound building obsolescence or redundancy (see below). For
example, the decline of traditional industries such as cotton and steel resulted in many purpose-built prop-
erties becoming surplus to requirements in the second half of the 20th century.

Endogenous changes, on the other hand, emanate from factors that relate directly to the building itself.
These changes are normally user generated. For example, lack of maintenance eventually results in the
condition of the fabric becoming dilapidated (see below under Deterioration and Obsolescence). The
building and its services and related installations may also be modified to meet the needs or expectations
of the occupiers more closely. Some buildings can be subjected to various uses during their service life.
Flats may be converted into offices and then reconverted back to flats over a period of time.

EQJ
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Time

Notes

S, Site value.

B, Building value.

B1, Building value after adaptation.

0X, Economic life of building.

0Z, Extended economic life of building after adaptation.

Figure 1.2 Economic life of a building
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Spatially, buildings change, too, though externally this is usually restricted by site constraints and plan-
ning controls. The size and capacity of buildings may need to be altered to cope with increases or decreases
in demand for property space. In rarer cases this may even result in a reduction in the building’s volume
involving, for example, its partial or selective demolition. This could be done to reduce repair liability for
surplus substandard floor areas or to make way for other activities such as more car parking on the site.

Nevertheless, change should also be seen in a positive light. It can provide the driver for making
improvements in the built environment generally or in properties specifically. The scope and nature of
change in relation to buildings is addressed in this book.

Degree of building change

As shown in Figure 1.8 building adaptation takes three principal forms: changes in function (e.g. conver-
sion); changes in size (e.g. extension/partial demolition), and changes in performance (e.g. refurbish-
ment). Respectively these are dealt with in Chapters 3 and 4, 5 and 6, and 7-10.

The degree of building change and the rate of response are, in the short run, dependent upon demand.
In the long run, supply considerations, such as the availability, distribution, suitability and quality of the prop-
erty stock, will also influence building changeability.

Building changeability and its measurement has only in recent years been considered in a systematic
way (Henket, 1992). It consists essentially of two factors — changes in building use and changes in build-
ing condition. The rate of changeability of three common building uses is illustrated in Figure 1.3.

Traditionally, buildings have in the main been designed and described at one point in time (i.e. synchron-
ically). Condition assessments, dilapidations surveys, structural inspections and other types of building surveys
as defined by the Construction Industry Council (CIC, 1997) are examples of synchronic appraisals. They are
in other words snapshot views of a building in time. As a result they only tell a partial story of its service life.

Dufty (1993) has argued that a more effective perspective is to consider buildings in terms of change over
time (i.e. diachronically). This requires a more holistic approach to buildings to set them in their historical,
temporal and physical contexts. Building adaptation is the process by which they are made to respond to these
influences. Brand (1994) has shown that buildings have seven shearing layers of change (see Figure 1.4).

The cycle of maintenance, repair and adaptation to a building depends primarily on several factors:

e the purpose or function of the building (e.g. farm buildings are generally of a lower construction stand-
ard than dwellings);
o the quality of the building (e.g. its condition and architectural importance);

Commercial

Industrial

Residential

Rate of change

v

Time

Figure 1.3 Varying rates of changeability of different buildings
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Figure 1.4 Shearing layers of change (Brand, 1994)

e the use, misuse and abuse the building is subjected to;
e statutory requirements, especially those relating to health and safety;
o the requirements and expectations of the users/owners.

The quality of a building is heavily influenced first of all by its initial costs, as demonstrated by the see-
saw hypothesis (see Figure 1.5). This contends that a building having a low initial cost will other things
being equal have a high level of maintenance cost. Generally speaking the reverse is also true. There are
of course exceptions to this rule. Very large facilities with a high capital cost, for example, are usually rela-
tively expensive to maintain.

As indicated by Duffy (1993), the capital cost of a building only accounts for about one-third of its total
cost. Maintenance along with adaptation takes up the other two-thirds.
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Figure 1.5 The maintenance seesaw hypothesis

The cycle of adaptation can be demonstrated in a simple way by comparing two contrasting building
uses: residential and non-residential. Flats, apartments, and other dwellings tend to have a relatively long
life expectancy (60+ years) with few major interventions (i.e. adaptations) over their service life.

Commercial, industrial other non-residential buildings on the other hand usually have a much shorter
design life — in some cases as little as 20 years (e.g. McDonalds fast food outlets). This probably explains
why these buildings are adapted more frequently than dwellings (as indicated in Figure 1.3).

The use of commercial property, of course, is primarily determined by economic factors — inflation, the
level of economic growth, business cycles, tax levels, interest rates, and changes in customer require-
ments. All of these factors affect the demand for non-residential buildings. Moreover, such properties are
normally subjected to a much higher level of wear and tear than housing. Competition can also drive com-
panies to modify or modernize their property stock. This is most visible in the grocery-supermarket sec-
tor, where companies such as ‘ASDA’ and ‘TESCO’ are altering or refurbishing their existing stores on a
medium-term basis (i.e. about every 5 years).

Two recent examples relating to these supermarket stores illustrate the point. One TESCO store was con-
structed in the edge of Edinburgh in the late 1990s. It was built to a standard five-bay size design. Within
two years of the store’s opening, the building was extended by about two-and-a-half bays. One possible rea-
son for this is that planning permission may have been relatively ‘easier’ using this type of phasing.
However, there would be no economies of scale in adopting such an approach within a few years of the first
development. Phasing the construction of the building like this can effectively double the administrative
costs (e.g. design fees as well as planning and building control charges). It will also involve work in and
adjacent to an occupied part of the property — to connect the extension to the main building.

Most buildings, therefore, undergo a variety of cycles during their service life. Changes in the intensity
or type of use will impact on how well a building performs. Interventions such as maintenance can stave
off deterioration but by itself it cannot ensure continuing use of property. It is only through adaptation that
the long-term utility of a building can be prolonged. This makes for a more sustainable built environment.

Reasons for adapting buildings

Background

Demolition was often the fate of redundant or obsolete buildings in British urban areas up to the late
1970s. The post-World War II recovery triggered a slow but inevitable rise in general prosperity and the
boom in property up to that period. This in turn prompted rapid urban growth and redevelopment in both
private and public sectors. Moreover, as car ownership increased there was a need to re-plan existing urban
layouts to accommodate an expanding road system.
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During the last half of the 20th century the adaptation of buildings has gained increasing recognition as
a viable and increasingly acceptable alternative to new build. This was the result of a number of influ-
ences. The wholesale demolition and replacement of much of the defective but repairable housing stock in
many urban areas, especially during the 1960s and 1970s, went too far in some cases (Latham, 2000a). It
ripped the heart out of some communities and replaced much of the housing with poor quality or inad-
equate designs such as deck access blocks and multi-storey towers. Moreover, some residential construc-
tion methods such as the ‘Skarne’ system-building, which was used for multi-storey blocks of flats, have
Scandinavian origins. Although these systems used good quality components and apparently worked well
in their indigenous environment, they were often inappropriate for the cold and damp nature of the British
climate. This was a classic example of the ‘foreign solutions to domestic problems’ approach. In other
words, designs that work well in one environment may not do so in another, especially if it has a different
macroclimate.

Apart from economic and legal developments, however, there are other reasons for adapting buildings
as opposed to redevelopment. The main influences are discussed as follows:

Available grants

In some cases, particularly with housing and certain historic buildings, grants may be available to help
with the cost of adaptation or improvement work. The extent and availability of such funding is restricted
(see Chapters 2 and 11).

Timing

Remodelling work usually is quicker than new build. For example, the conversion of a detached mansion
into multiple flats can take anything from 2 to 4 months, depending on the extent of works involved. The
construction of a new dwelling of the same size with the same number of flats would normally take about
double that time even if conventional techniques were used.

Deterioration

Adaptation work may be required to arrest deterioration owing to a number of influences (see section on
Obsolescence and Deterioration). A sensible adaptation scheme should extend the economic life of a
building, as shown in Figure 1.2. It shifts the building value line up because potentially a building is worth
more after adaptation. This is in turn increases its service life.

Performance

The need to enhance the acoustic, thermal, durability or structural performance of a building is often a rea-
son for carrying out adaptation work. Excessive energy consumption by a building may often prompt its
refurbishment. This could include renewing the heating system as well as upgrading the thermal efficiency
of the fabric.

Change of use

When a building is empty for a long period, its previous use may not be in demand. The building in other
words is redundant. An adaptive reuse may be required to ensure the building’s continued beneficial occu-
pancy (see Chapters 3 and 4).

Legal restraints

An owner of disused building who is not allowed to demolish it because of planning constraints could
leave the property alone and let it dilapidate naturally (subject to possible statutory notices by the local
authority if the building is deemed to be in a dangerous or poor condition). Alternatively, the owner may
adapt the building either in its existing use or to another use.
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Conservation

The cultural as well as technical reasons can frequently influence the decision to adapt a building rather
than redevelop the site. The architectural or historic importance of a building may be sufficient reason why
it should be saved. These are addressed in Chapter 3.

Sustainability

Reusing or upgrading old buildings is a more environmentally friendly than redevelopment. The latter
involves demolition as well as new-build activities, both of which expend more energy and waste than adap-
tation. The measures required to achieve sustainable adaptation are discussed in more detail in Chapter 10.

Advantages

Economic

It is usually much cheaper to adapt an existing building than it is to demolish it and redevelop the site (see
discussion on cost implications of adaptations in Chapter 2). The reasons why adaptation normally costs
less than new build are not hard to find. The adaptation process is generally much quicker than that of a
new development. The existing infrastructure is already provided (i.e. the foundations, basic services and
superstructure). Consequently, the contract period is usually shorter and borrowing costs for adaptation are
much cheaper than for new build. It is for this reason that when interest rates are high the proportion of
adaptation projects as opposed to new-build schemes tends to increase.

Adaptation obviates the need for wholesale demolition of the building. Demolition itself is an expensive,
wasteful, messy, disruptive and dangerous activity (see Chapter 7). Hazardous substances and contaminated
ground may be disturbed by such work, and these can be expensive to remedy or treat. The form of con-
struction, the presence of deleterious materials (see Chapter 2) and the proximity of adjoining buildings will
directly influence the ease and cost of demolition. This process also incurs more embodied energy in the
overall development process.

Technical
The existing structure and fabric of the building can be fully utilized to provide an enclosure already in
place. Little provision has to be made for protecting the works or storage of materials; the existing prop-
erty itself usually provides an adequate enclosure. Thus the building only needs to be modified to cater for
the proposed adaptation works.

The owner will also be able to make use of most if not all of the fittings and services in the building.
This clearly can yield saving on the cost of purchasing and installing new components.

Spatial
The permitted ‘plot ratio’ for a proposed building may be less than that provided by the shell of the exist-
ing structure. In such a case an owner will maximize gains in floor space by retaining the property. In
many instances large internal spaces can be reduced by subdivision without compromising the essential
architectural quality of the whole property (Scottish Civic Trust, 1981).

The owner of a building can make full use of the existing site. In contrast with a new development the
frontage may have to be set back to a different building line to satisfy the local authority’s roads proposals.

Environmental
An enhanced appearance can be achieved for an adapted building. If the work has been designed and
undertaken sensitively and carefully, the building should look better than before. This inevitably has a
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positive knock-on effect on surrounding properties. Moreover, an adapted building ought to be more energy
efficient than previously, particularly when sustainability is a key policy criterion.

Because of their high thermal capacity and slow thermal response, some traditional buildings are rela-
tively good at conserving energy. Older buildings tend to have thick solid walls, small windows and nat-
ural lighting and ventilation, which leads to economy in energy consumption (Scottish Civic Trust, 1981).
However, this will depend on the U-values of the fabric of the building under consideration.

As we have seen adaptation is an important sustainability criterion. This is because it reduces both
energy consumption and the generation of waste. It minimizes the need for using up fresh material
resources and energy required in producing and transporting them. In other words, the embodied energy
and transport energy consumption is much lower than with a similar size new-build scheme. Moreover,
because it avoids demolition adaptation minimizes pollution and waste.

The adaptive reuse of derelict and redundant buildings also helps to relieve pressure on the develop-
ment of greenfield sites. This encourages better use of existing scarce resources.

Social

Retaining the character of a streetscape is best achieved through adapting its buildings. Old buildings offer
psychological reassurance because of their distinguishing characteristics (Scottish Civic Trust, 1981). It is
with housing, however, that the social advantages of adaptation are more obvious. Within this category
there are architectural, cultural and historic benefits of adapting buildings. It is for these reasons that build-
ing conservation is becoming increasingly important in the developed world.

It is of course not easy to measure the social benefits of adaptation. However, sensitive adaptation
schemes such as the reuse of disused industrial buildings (see Chapter 4) can bring back life to run-down
urban areas. The successful adaptation (whether refurbishment or adaptive reuse) of a redundant property
can offer hope to a community devastated by the loss of traditional industries. Converting empty ware-
houses into, say, student residencies can be a successful way of rejuvenating life in an inner urban area.
The centrality and convenience of such accommodation makes such schemes popular with students.

A well thought out adaptive reuse of a building of architectural or historic importance can bring con-
siderable lasting prestige to its owner (Scottish Civic Trust, 1981). One example of this is the renovated
Georgian terrace in Charlotte Square, Edinburgh, which is the headquarters of the National Trust for
Scotland. This also involved a re-conversion to residential use of part of this terraced property.

Adapting a building can also result in health benefits for its occupants. It can help tackle dampness and
poor indoor air quality, both of which can have a major impact on building-related illnesses (see health bene-
fits of refurbishment in Chapter 8).

Disadvantages

Background
It is an implicit premise of this work that adapting buildings is generally a desirable objective. However,
not all adaptation schemes are either necessary or worthwhile. In some cases, they can prove unsuccess-
ful because the changes to the building are either inappropriate or of poor quality. This book, therefore,
does not promote the notion of wholesale or universal building adaptation. Some old, dilapidated or redun-
dant buildings are best demolished to make way for more suitable and attractive properties.

Accordingly, despite the various advantages of adapting an existing building, such an intervention
often entails a number of drawbacks. The main disadvantages of adaptation are summarized as follows:

Functional
There is no guarantee that an adapted building will match the performance of a new purpose built facility.
Restrictions as regards layout and heights may necessitate compromises and prevent full satisfaction of the
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users’ needs. Adapting a building may prevent the site from being used more efficiently. Moreover,
because the constraints of form, scale and aspect of the building have already been determined, refurbish-
ment design is considered more problematic than new build.

Technical

The extended life of an adapted building is still only about half of that for a new facility. There is no guaran-
tee that the adaptation works will overcome all the deficiencies in performance. Indeed, all existing build-
ings contain some latent defects that may prove difficult and expensive to resolve.

Economic
The maintenance costs of an old building, even one that has been refurbished, are usually still higher than
those for new build. The rental income that can be derived from an existing building may not be as high as
that obtained by a modern facility that fully meets the needs of today’s building user. Moreover, the energy
costs are likely to be higher as it is hard to match the insulation standards of new build. Some materials
required for use in adaptation work to match existing are expensive and hard to come by.

Conservation requirements for the adaptation of old buildings may drive up construction costs. This
may lead to the adaptation work costing just as much as a redevelopment scheme for the property.

Environmental

Not all adapted buildings result in an improved internal or external environment. The appearance or
energy efficiency of the refurbished building may not be much better. The use may also not be compatible
with surrounding properties in terms of density or nature.

Legal
Full code compliance with the building regulations may be difficult to achieve in some older properties.
Spatial and constructional constraints with some of these buildings, for example, can inhibit the attain-
ment of the required means of escape and level of fire resistance.

Planning restraints may limit the degree to which a property can be adapted. This is likely to have an
impact on the viability of the proposal.

Performance management

The performance concept

The performance concept has been used in some areas of the construction industry since the early 1970s.
It is based on a more systematic way of determining and achieving desired results by focusing on ends
rather than means (CIB, 1993a).

Adaptation is one of the two primary elements of building performance management (see Figure 1.6).
The other element is maintenance (which includes repair). Maintenance is the act of keeping a building in
a pre-determined state. ‘Repair’ involves making good to restore to original condition. It may also mean
replacement of failed components. Maintenance and repair may be extended to include minor works of
beneficial improvements or upgrading that bring facilities up to an acceptable standard but falling short of
adaptation.

For example, maintenance and repair, on a like-for-like basis, may not be adequate to satisfy user’s cur-
rent or future requirements. Thus such works may include some element of ‘beneficial improvement’ (e.g.
replacement of windows on a like-for-like basis because they are beyond economic repair).



Figure 1.6 The two elements of performance management (adapted from Henket, 1992)
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Adaptation on the other hand deals with ‘substantive improvement’. Replacing timber windows with
components having a higher performance in terms of appearance, thermal efficiency, air-tightness, sound
attenuation and durability, such as double/triple glazed hardwood or resin-bound pultruded fibreglass, is
an example of this type of improvement.

Adaptation is interpreted here as performance adjustment; maintenance, as performance upkeep. The
influences of these two major forms of intervention are illustrated in Figure 1.7. But they are not the same for
all building types. Figure 1.8, for example, contrasts the maintenance and adaptation cycles of residential and
commercial buildings, which have different characteristics in terms of both use and form.

Performance

v

Time

Notes

1. Minimum acceptable standard.
2. Original condition.

3. Optimal or maximum standard.
4. Maintenance.

5. Adaptation.

Figure 1.7 Influence of maintenance and adaptation on declining performance

Performance

v

Time

Notes
1. Residential.
2. Commercial.

Figure 1.8 Typical maintenance and adaptation cycles of different buildings
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. Design stage.

. Construction stage.

. Occupancy.

. Maintenance.

. Adaptation (circles represent regular improvements; the square represents
occasional, major changes).

. Irreversible building obsolescence sets in.

. Building fully obsolete.

9. Dispose/demolish.
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Figure 1.9 A linear model of the whole life cycle of a building

The differences between maintenance and adaptation are further illustrated in Figure 1.9, which shows
a linear model of the whole service life of a building. In contrast the typical life cycle of a building is out-
lined in Table 1.7.

The original use of the building may be sustained for decades by combinations of maintenance and
adaptation. Many church buildings, for example, have lasted for hundreds of years. This is because of the
robustness of their masonry construction coupled with some basic levels of maintenance having been con-
sistently undertaken during the occupancy of those buildings.

For other types of buildings, however, the original use may not be sustainable for more than a few
decades. This may be because of obsolescence or redundancy (see below). For example, the opening of a
busy urban inner relief road can easily alienate a parade of good quality shops. Thus, in many cases it is
functional change rather than age that causes obsolescence.

Adaptation and maintenance, therefore, are the two primary, though contrasting, interventions to buildings.
The essential differences between these two aspects of performance management is summarized in Table 1.8.

Types of maintenance

There are essentially two main types of maintenance: proactive (i.e. planned) and reactive (i.e. unplanned). The
main branches of these two are illustrated in Figure 1.10.

Planned preventative maintenance of course is more expensive to set up than unplanned maintenance.
The latter, however, will result in more long-term running costs for a building maintained in this way
(Chanter and Swallow, 1996; Wordsworth, 2000).

Even with planned preventative maintenance the overall performance of a building will inevitably
decline. The acceptability of declining performance over time, however, is not only influenced by the level
of maintenance the building receives. It also depends on the standards set by the building user/owner or
through legislation/regulations, particularly regarding means of escape, access for disabled, health and
safety at work, etc. Figure 1.11, for example, shows three different users of similar building types. Each
user is likely to have different requirements and expectations, which invariably increase over time — more
so with commercial buildings, which have to respond more and frequently to market influences. In con-
trast the condition or overall performance of the building is likely to decline over time, for the reasons
given earlier (see Figures 1.7 and 1.8).
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Table 1.7 Typical life cycle of a building (based on Eley and Worthington, 1984)

Stage

Process

Results

1. Birth

2. Expansion

3. Maturity

4. Redundancy

5. Rebirth/Demolition

New activity or new process is housed by

building shell.

Degree of flexibility provided in design

may vary.

Uses expand to meet new requirements.

New services introduced.
Internal layout adapted.

Uses continue to fit/suit building.

Or current needs exceed capacity.

Change in:

* Sources of power

* Societies’ cultural values
* Market needs

* Technology

¢ Catchment areas

Motivation to reuse.
Variety of acceptable uses are
matched with the building.

Building user is accommodated.

Strain placed on fabric.

Possible extensions.

Change in function or spatial
performance.

Periodic maintenance and minor
adjustments.

New space taken elsewhere.

Or more extensions and re-planning.

No maintenance: building in limbo.

Building is becoming obsolete or
potentially obsolete.

Application for permission to adapt or
redevelop.

Building becomes empty — partially
or fully.

Attempt/s at letting.

Vandalism: broken windows; fire or
other damage.

Risk of squatting.

Consider mothballing.

Decision to demolish (whole or part).

Building refurbished/restored
(whole or part) cycle continues.

Building made more sustainable.

Make way for new building.

Table 1.8 The primary differences between adaptation and maintenance

Intervention

Nature

Purpose

Adaptation

Maintenance

Usually medium to large-scale work
(e.g. change of use) to part or the
whole of a building, done intermittently,
over long periods.

Involves substantive adjustments,
alterations and improvements.

Generally small-scale work to a
building (e.g. cleaning out roof
gutters or repainting external
woodwork), done regularly or
almost continuously, over both
short and long periods.

Usually repairs, but may involve some
nominal or beneficial improvements.

To improve or modify a building’s performance.

To satisfy changing user or legal requirements.

To change or modify a building’s use.

To enhance a building’s value or rental incore

To enhance a building’s image.

To expand or reduce a building’s capacity or volume.

To preserve the physical condition of the building.
To sustain the value (rental and/or capital) of

the building.

To safeguard the investment potential of a building.
To provide a satisfactory internal environment.
To comply with statutory requirements.

To protect a bu

ilding’s image/status.
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Maintenance
(Performance upkeep)

Proactive Reactive unplanned
planned (Contingency system)

] l—l—l
| Corrective | | Corrective | | Emergency |
l—l—l

Scheduled Condition-based | | Recurring | | Non-recurring
maintenance maintenance (Routine) (Emergency)

‘ Routine | | Infrequent |

| Cyclic | | Non-cyclic |

Figure 1.10 Types of maintenance

Performance

Time

Notes
1. Performance of the building tends to decline over time, through wear
and tear, etc.
2. Different users (A, B and C) do not necessarily have the same expectations.

Figure 1.11 Acceptability of declining performance (CIB, 1993a)

Market conditions affecting adaptation

Changes in residential demand

The government’s Social Survey Division (SSD, 1998) monitors on a regular basis trends in UK household pat-
terns. Since the 1970s there has been a significant change in the types of households in which people live.
According to the SSD in the 1970s and 1980s, the average household size declined steadily from 2.91 in 1971
to2.51 in 1989. Also, in the early 1990s, the average household size continued to decline but at decreasing rate.
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Furthermore, over the last two decades of the 20th century there has been considerable change in the
types of households in which people live. In the UK, for example, overall:

e One-person households increased from 17 per cent in 1971 to 28 per cent in 1995. In 1996, 27 per cent
of households consisted of one person living alone, of which 59 per cent were aged 60 or over.
e The proportion of households consisting of married couples has decreased.

It is not only demographic influences that have resulted in changes in the demand for residential properties.
Economic factors, too, play an important role in this regard. Increasing prosperity and availability of finance
to fund these has encouraged homeowners to adapt their dwellings.

Many householders nowadays often want parts of their existing accommodation enlarged — such as
kitchens; others require more ancillary accommodation — for example, a study, play room or garage.
Working from home has also become more common. Spare rooms are being converted into mini-offices
or house extensions are being built to accommodate such requirements.

The expectations of housing users have also increased, and as a result occupiers are demanding more
from their buildings. They want additional facilities such as an en suite toilet with shower cubicle, as well
as better thermal efficiency and greater comfort, and more attractive facades.

An increasing elderly population will also have significant implications in the demand for residential
property. This will increase the use of facilities such as ‘granny flats’ within existing dwellings (see Chapter
3). There also likely to be a greater need for more residential and nursing homes, many of which will
emerge from the conversion and extension of large detached dwellings.

Changes in non-residential demand

Rapid change in organizational structure and working practices has been a common occurrence in many
larger businesses during the past 20 years. The type and overall size of building space that they require has
changed as a result.

Whilst the nine-to-five shift is still common in many offices, the introduction of flexi-time and part-
time working in the 1970s has had an impact on the use of building space. This has changed the churn rate
of offices.

The rapid advancements of information technology have had a significant impact on the demand for
office space. Computers, printers and other office equipment are smaller and lighter and thus take up less
space.

Flexibility of space is a key requirement of new business organizations to accommodate new working
practices. This is essential to meet the changing space needs of these burgeoning ventures.

Higher environmental standards demanded of modern working conditions have prompted the refur-
bishment of many office buildings. This offers an opportunity to create new facilities or refurbish existing
ones. Such buildings, too, are often seen as reflecting the corporate image.

Responding to market needs means that retail outlets such as banks and supermarkets have to adapt
every 5 years or less. The rate of commercial adaptation, in other words, may be faster than for other types
of property as they are more sensitive to market forces.

Consequences of changes in demand

e In some sectors such as offices in expensive city centres demand has fallen. This has caused an over-
supply of offices that has inevitably led to high levels of under-utilization of buildings. Partially occu-
pied buildings are not uncommon in some urban and suburban areas.
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e Long-term vacancy of building stocks. In the residential sector this has resulted in some 1 million
houses in Britain being left empty (see below).

e Increasing obsolescence of old buildings that do not meet contemporary standards. Many system-built
housing blocks have had to be demolished after only 20 or 30 years because of severe condensation and
other dampness problems.

e Redundancy (see below) of many old industrial buildings in unsuitable locations.

It is of course extremely difficult to forecast with great accuracy every form of future demand for building
space during times of rapid change. It is not so much the form that future demand will take that is uncer-
tain but rather its extent. This problem is more acute for non-residential buildings, because economic con-
ditions and market requirements predicate demand for such properties.

The future demand for housing on the other hand is more predictable because demographic changes are
easier to calculate than long-term economic conditions. According to the government sponsored Urban
Task Force (1999), it is estimated that 4 m more dwellings in the UK are needed by 2020 to cope with
increases in housing demand.

The following is a suggested list of the main changes in demand affecting property that are likely to
occur over the first half of the 21st century. Beyond that it is very difficult to predict in quantitative or quali-
tative terms with any degree of certainty the changes that may take place in the property market.

Increased leisure facilities (e.g. sports/fitness centres; multiplex cinemas; ten-pin bowling; restaurants).
More working from home (e.g. teleworking, with office facilities in the house).

Greater use of information technology for home shopping, entertainment, etc.

Greater diversity or ranges of retail outlets, such as coffee/wine bars; internet cafes.

More single-person accommodation — either as bedsits or good quality single bedroom flats.

More accommodation for the growing elderly population — especially single-storey accommodation.
More responsive internal environments to cope with variable working conditions.

Greater reliance on intelligent buildings — with sensors and ‘smart’ materials to respond more effect-
ively to changing climatic conditions or users requirements.

Changes in residential supply

The overall state of repair of the much of the British housing stock is outlined in the English, Scottish and
Welsh House Condition Surveys. These major housing appraisals are carried out on a quinquennial basis.
The ageing stock of residential buildings is still deteriorating or unable to meet the needs of modern use
despite some degree of maintenance. A survey carried out by the Association of Metropolitan Authorities in
the 1980s estimated that the maintenance backlog of system-built housing was over £5 billion (AMA, 1985).
This has demonstrated if not necessitated the need for modernization schemes to dwellings (see Chapter 8).

With the demise of the Parker Morris housing standards by the early 1980s, house sizes inevitably
decreased. The slump in public sector house building during the last two decades of the 20th century also
had an adverse impact on the housing supply.

As a result of these influences there is in many areas of the UK such as in London and the Southeast a
severe scarcity of adequate housing. Unfortunately, too many vacant or dilapidated properties, which are
the ripest for adaptation, are in the wrong areas. Ongoing increases in demand for accommodation are
more likely to remain therefore in the south of Britain.

A report by the Urban Task Force (1999), led by Lord Rogers of Riverside, has advised that over
£500m must be spent on providing new housing as part of a major urban regeneration programme.
According to that report adapting existing empty buildings could create 1.5 million new homes. The use
of brownfield sites rather than greenfield sites is another of the report’s key recommendations.
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Changes in non-residential supply

o Many old buildings are not suitable for modern facilities, particularly information technology.

The maintenance backlog for non-residential buildings in the UK runs into billions of pounds. For
example, according to a recent study university laboratories in Britain ‘are falling apart as a result of a
£3 billion maintenance backlog’ (JM Consulting, 2002).

Improved environmental standards are required to meet the demands of modern working conditions.
Buildings are often seen as reflecting the corporate image.

Intelligent buildings are becoming more common.

Sustainability is becoming more important as an issue or policy matter in corporate as well as public-
sector schemes (see Chapter 10).

Consequences of changes in supply

e (Qreater pressure to adopt sustainable and lean construction techniques.

e Building conservation as a philosophy is likely to become more prevalent.

o More use of industrialized buildings and modular systems is likely.

e Increases in the use of composite and ‘smart’ materials (e.g. electrochromic glass).

Building obsolescence and redundancy

Background

The service life of every building is unique. This is because no two properties have exactly the same use
pattern or exposure conditions. Sooner or later, however, obsolescence or redundancy threatens every
building. Obsolescence is the process of an asset going out of use. It has been termed ‘the fourth dimen-
sion in building’ (Iselin and Lemer, 1993). This is because it determines the timing of adaptation or demo-
lition of a property. Space occupies the first three dimensions (length, breadth and depth). Time occupies
the fourth, which in the context of building use is crucial as well.

In a general sense, therefore, obsolescence is a measure of an object’s usefulness over time. It indicates
the tendency of assets and operations to become out-of-date, outmoded, or old-fashioned. It is the transi-
tion towards the state of being obsolete, or useless. In short, obsolete means antiquated disused, or dis-
carded. An item that is broken, worn out or otherwise dysfunctional, however, is not necessarily obsolete.
But these conditions may underscore the obsolescence of a building (Iselin and Lemer, 1993).

According to Nutt et al. (1976):

... Building obsolescence refers to the degree of usefulness of a building relative to the conditions prevailing in
the population of similar building stock as a whole. In other words, supply considerations as well as demand
factors become important in building obsolescence ...

The degree of usefulness of a building will vary with time. Actions can be taken to increase the usefulness
of buildings and hence reduce their relative obsolescence. Obsolescence should be viewed, therefore, as a func-
tion of human decision rather than a consequence of ‘natural’ forces. If no action is taken then an obsolete state
is threatened. The overall likelihood of obsolescence will increase as the service provided by buildings
decreases, either relative to requirements as demand changes, or absolutely as the building stock deteriorates
but demand remains constant. So that any factor that tends, over time, to reduce the ability or effectiveness of
a building to meet the demands of its occupants, relative to other buildings in its class, will contribute towards
the obsolescence of that building.’
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Redundancy, on the other hand, basically means ‘surplus to requirements’. It is predominantly demand
determined. A redundant building, therefore, is a good indicator of over-supply of a particular type of
property.

According to ISO 15686-1:2000 refurbishment and upgrading are the major strategies to counter obso-
lescence. Thus the primary actions undertaken to sustain or increase the usefulness of a building are adap-
tation and to a lesser extent maintenance. Adaptations such as alterations, extensions and refurbishment
can provide a degree of long-term security for buildings. By themselves, though, these interventions can-
not guarantee its continuing beneficial use. It is demand that ultimately determines the level of occupancy
of a property.

Thus, it has been argued that obsolescence of buildings is not synonymous with redundancy (Mills,
1994). For example, a building could be in a good condition but because of a slump in demand for that
type of property, it would be classed as redundant but not necessarily obsolete for its intended purpose.
Obsolescence, though, is often the trigger for redundancy of buildings.

The difference between redundancy and obsolescence therefore is subtle (see Table 1.9). But as indi-
cated above redundancy is often a consequence of obsolescence. The causes of obsolescence and redun-
dancy may be slightly different but the effects are the same: a building is under-utilized or becomes totally
unused. In the context of adapting existing properties, however, the term ‘redundant building’ rather than
‘obsolete building’ is more usually used nowadays to describe a facility requiring or being ripe for major
adaptation.

