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1 INTRODUCTION
It also looks at other key stakeholders such as owners,
tenants and people who use the buildings, for example
as employees or customers. Those responsible for
installation, operations and maintenance also have a
key interest.

The waves of change created by humans have been
accelerating. Artificial intelligence (AI) has existed as a
coherent concept only since the 1950s but is already
starting to change our lives in many ways. Some have
even suggested that in another 60 to 70 years, AI
could have transformed our world so much that it will
effectively end the era of human domination which
began a few millennia ago and pass control to a new
and more advanced intelligence.

The paper considers the role of AI in helping buildings
to provide comfortable, secure and safe environments
which are also engaging and convenient for their
users. It recognises that security includes not just the
physical building but also cybersecurity, where AI has an
enhanced role to play.

E

Ever since humans first started moving away from a
hunter-gatherer existence thousands of years ago, they
have been steadily transforming their environment,
whether deliberately or, in cases such as climate change,
as an unintended consequence.
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It looks at AI as a factor in reducing the cost of running a
building, whether it is a question of energy efficiency or
the cost and reliability of service and maintenance and
the imperative to keep the building functioning.

SA
M

This paper is less concerned with such dramatic
propositions and more with the practical changes that
AI is already bringing to building services and what it is
likely to make possible within the next few years.

To date, AI in building systems is still in an early stage.
This is partly because AI itself is still in its infancy in
many ways and building services are traditionally fairly
conservative.

The paper considers what we mean when we talk about
AI in buildings, and distinguishes between different
levels of AI. It recognises that AI is a process, while
building designers, owners and users are generally more
interested in outcomes. It also examines the different
levels of intelligence that can be found in a building,
both now and in future. As part of this, it should help
readers distinguish between the claims made about AI
in buildings and the reality.
It homes in on the main aims that different decisionmakers have at different stages of a project. These
include the developer who wants to ensure that the
building is completed on time, within budget and that it
is attractive enough to make a profit whether when sold
or as a rental property. AI is relevant to each of these
ends.
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It recognises other goals that building managers may
adopt or have imposed on them, such as on-site
generation and distribution of renewable energy,
which is made much easier with the help of AI. It
also recognises other factors that may motivate
building managers, such as providing entertainment
or enhancing their status and prestige – an oftenunderrated motivation.
The paper also touches briefly on the significance of
standards and regulation, both those aimed specifically
at AI and those which influence it.
The paper acknowledges that COVID-19 has not only
presented building owners and managers with huge
and unexpected challenges, but also affected the way
society views many non-residential buildings and the
very willingness of people to use them. Some of this
change may well be long-term, and so consideration is
given to the relevance of AI in a post pandemic age.
A paper of some 15,000 words can only provide a
very high-level view of this fascinating and important
subject. Hopefully, however, readers will be inspired to
enquire further into some of the areas in more detail.
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3 WHAT IS ARTIFICIAL
INTELLIGENCE?

McCarthy’s allusion to “varying degrees of intelligence”
seems to point to something important. We have
different expectations from an “intelligent cat”, an
“intelligent five-year-old child” and an “intelligent
President of the United States” because the reference
point and benchmarks are different. In this context
the whole idea of describing a computer, a device or a
building as “intelligent” seems problematic.

is thinking. This is similar to the saying “If it walks like a
duck and quacks like a duck, it’s a duck”. The strength
of this reasoning is that it approximates to the way we
judge the intelligence of humans and other animals. We
do not have direct access to their thoughts; we can only
observe their behaviour and make inferences.
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McCarthy defined intelligence thus: “Intelligence is the
computational part of the ability to achieve goals in the
world. Varying kinds and degrees of intelligence occur in
people, many animals and some machines.”
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The term artificial intelligence (AI) was first coined
by mathematician John McCarthy in 1956. While the
concept of “thinking machines” had been around for
many years, it was mostly confined to the world of
fiction and theoretical speculation until the advent of
serious mechanical and electrical computing. It was
computing pioneer Alan Turing who, in 1950, posited
the now famous Turing test. This was put forward as
a means of answering the question “Can a machine
think?”.

3.1 	 THE TURING TEST
The core of Turing’s answer to the question “Can
machines think?” is the proposition that if a machine
can produce responses that are indistinguishable from
those of a human, then this has important implications.
Arguably, we have as much reason to describe a
machine as thinking as we would to say that a human
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The Turing test is, however, a very tough challenge. No
machine has yet passed it, and in actual tests, some
humans have actually failed it – after all, we have all
met humans whom we might describe as robotic.
Beyond this, some philosophers of mind have argued
that even passing the test would not necessarily mean
that the machine was actually thinking in the way
that we understand it. However, that is a subject for a
fascinating white paper in its own right.
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7 REGULATIONS AND STANDARDS
SET THE SCENE FOR BUILDINGS

In a rapidly advancing field, there is also a risk that any
regulations or standards may soon become obsolete.
Legislators such as Members of Parliament tend to be
generalists and are not always best placed to make
regulatory decisions, or even to fully understand advice
offered by subject matter experts.
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Regulations and standards
regarding buildings and their
operations tend to be focused
more on outcomes rather than
on regulating the detailed means
by which these are achieved.

7.1 	 THE REGULATORY PROBLEM
As technology becomes more complex and fastchanging, this poses an increasing problem to would-be
regulators. Given the still somewhat blurred and shifting
definition of AI, it is not surprising that legislators often
struggle to understand the concept, how it could be
regulated, and the advantages and disadvantages of so
doing.
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This section considers ways in which regulations and
standards impact on the decisions and priorities of
those responsible for a building. Later on in this paper,
section 23 AI will require its own standards, considers
the moves to create standards that can be used to
influence and control the development and use of AI
itself.

Regulations and standards regarding buildings and their
operations tend to be focused more on outcomes rather
than on regulating the detailed means by which these
are achieved.
Regulations generally include penalties for noncompliance. If the penalties are light or the regulations
weakly enforced, then they may be widely ignored.
However, building operators will often be aware of the
potential risk to their reputation where they are shown
to be non-compliant.

Standards range from those which are incorporated into
regulations to ones which emerge through commercial
pressures. The latter include standards that are
increasingly adopted because others in the industry are
already using them. This is an example of the so-called
network effect.
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Engineering services: Test, compliance and consultancy support services for
clients, designers, constructors, manufacturers and facilities managers
Instrument solutions: Hire, sales and calibration of instruments
Market intelligence: Off the shelf reports, bespoke studies and management
consultancy for global markets
Information and membership: Bookshop, library, training, networks and events
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