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“A sustainable building is not one that must last forever, but one that can easily adapt to change.”
- Peter Graham, Environment Design Guide, 2006, Royal Institute of Australian Architects

This paper presents the current thinking of Adaptable Futures research group based at Loughborough University
through a series of diagrams. The aim of the Adaptable Futures project is to facilitate the development of adaptable
buildings through research and real-life application. The investigation looks to make clear Adaptability as a definable design characteristic with a principle consciousness towards time and layers.

Adaptability - the capacity to change the building’s built-environment in order to respond and fit to the evolving
demands of its users/ environment maximizing value throughout its lifecycle.
Time - the design consideration that buildings are dynamic systems that interact with a set of evolving endogenous
and exogenous demands that require a capacity to accommodate change (space, function, and componentry) over
time.
Layers – the design consideration regarding the organization and interfaces between components of varying life
spans and functions.
The diagrams encapsulate a web of inter-related dimensions which tell a story of our exploration into understanding
adaptability. They construct a framework and mark a beginning into generating a toolset for thinking about adaptability. Appendix 1 is an index for the complete set of diagrams used by the project.
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Perspectives (figure 1) regards the inclusion of time into the design
consciousness. Moving beyond form-based to a time-based design.
There are two distinct camps when considering time in design. The
typical one focuses on the durability and aging of materials with the
intent that the building will ‘age’ well. The second and not often
addressed acknolwedges time pertaining to building performance and
the evovling demands a building has to be able to accommodate.
The current push to develop more sustainable places to live and work
must consider buildings not as finished works of perfection removed
from time, but as imperfect objects whose forms evolve to fit shifts in
society through time. This reality forces the designer to engage more
actively into the web of demands (political, economical, social, technological, legal, and environmental) placed on buildings.

Process (figure 2) diagrams the cycle which the sources
(figure 3)operate over time within the design process.
Ultimately, some solutions will materialize while
others will be abandoned and stored as design intelligence for future use.
Sources (figure 3) outlines the origins for which adaptability can manifest itself through – strategies, rules,
policy, products, or design intelligence. The categories
are not realized in isolation, but help provide clarity for
communication. Their organization relates to the
degree in which they are bound in time.
The Adapting Ables table (Table 1) links the strategies
to stakeholders, scale, time and layers. For clarity, each
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Figure 2: Process
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Figure 3: Sources
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Tools
software,
construction
techniques

Adjustable Versatile Convertable Scalable Refittable Movable
(task)
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Rules

Policy

Critical physical parameters which
allow the building the capacity for a
range of appropriate uses beyond
the specificity of its original use.

Legal framework for industry through
taxes, regulations and incentives
which either enable or impede the
process of building adaptability.

Service

transfering of a
material element
which services the
habitability/ function
of the building

Structure

Spatial

transfering of
physical
physical load either relationship either
vertically or
through constraint,
horizontally/ directly
boundry, or
or indirectly
adjacency

building regulations
planning regulations
Government-led incentives
Tax on demolition
Tax on use of new ‘resources’
Guidelines for designers
Industry guidance

Products
Technical or system solutions
for how the building endures
change over time.

standard details
iso standards
pre-designed products

Table 1: Adapting ables
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strategy is defined by a type of change which allows for a decision
maker and built environment scale to be associated with each strategy.
In general, the strategies operate on different cycles and affect different
layers of the building. The magnitude and frequency of the types of
changes tend to act inversely (Figure 4).
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Specifity (figure 5) shows varying levels of specificity driving a building
to be a specific response each time. The levels move from Level 1 (all
enclosed spaces) to Level 5 (a very individual response). The industry
operates with a tendency to build for a specific use, client, and site each
contributing and moving further away from a set of general principles.
The more specific a building becomes to a particular set of demands at
a fixed point in time the more limited its capacity to respond to changes.
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Figure 4: Changemeter
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Figure 6: Landscape
Scales (figure 7) lays out the varying levels of our built
and organizational environments as a reference for
understanding at what level and to what extent the
dimensions operate at.

Many uses have a similar range of physical
requirements which can classify them into use
ranges (level 2 in Figure 5) which could allow
convertability within that range. We also tend
to associate a sense of uniqueness with
specificity, where a more generic design tends
to have less value and get labeled common.
The evolution of a new built form is inevitable,
but the capacity of that form to accommodate
change dictates the forms performance ability
and ultimately the length of its life - Landscape (figure 6). The two lines represent variations on the cycles of the built stock or landscape. One indicates a building fit at level 2
and the other level 5 displaying a shorter cycle
because of a limited capacity to respond to a
single business cycle. On the other hand, the
level 02 fit building can respond to three
business cycles.
Society

Influencers (figure 8) is a diagram we are using to
attempt to capture who/ what influences the decision
making process for a building. For example, how much
influence does the designer have with his own set of
beliefs and experiences. How much impact/ push does
the client or society have on the finished product?
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Figure 7: Scales
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Figure 8: Influencers
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Lifecycle (figure 9) looks at the building througout its life and identifies critical decision points for investment (CDP
01 How much to invest initially?) and scenarios for action at the point in which funtional adaptation (potential
convertibility) takes place.
CDP 03
How to handle an aged building?
(sub-optimal for use)

Building Reuse
Functional Adaptation
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How much to invest initially?

option A
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Operate (later years after 10 years)

Continual (sub-optimal) Use
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Construction
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Design

Sell

Buy existing building
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Build new (new site)
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Figure 9: Lifecycle
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ongoing development of the AF project. We
are currently validating the framework
through its application with a number of
casestudy and partner projects. Thoughts,
criticsms, etc. are all welcome.

n
sig

eed of construction ‘Done Be
ker sp
fore’
Quic
Ea s
ier
sign
e
to s
d
er
ell/
t
s
a
F
lea
ss
se
e
c

k/

Framecycle (figure 10) places the strategies in a
clock-like position indicating their potential to
be used. Filtered inbetween the strategies are
various solutions associated with the strategies, and around the outside list some of the
benefits.

Figure 10: Framecycle
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APPENDIX 1

WP1AF FRAMEWORK

PROJECT DIAGRAMS
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LAYERS

PARADIGM

PARAMETER
(PHYSICAL & SPATIAL)

COMPONENTRY, STAKEHOLDERS, TIME
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